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1 INTRODUCTION 

1.1 BACKGROUND 

Castle Peak Power Company Limited (CAPCO), a joint venture between CLP 
Power Hong Kong Limited (CLP Power) and ExxonMobil Energy Limited 
(EMEL), recognises the Government of the Hong Kong Special Administrative 
Region (HKSARG)’s efforts in exploring alternative power sources, including 
renewable energy, and in promoting public awareness of these alternatives.  
To this end, CAPCO has launched a commercial scale wind turbine pilot 
demonstration (1) (hereafter referred to as wind turbine) to: 

• collect engineering and environmental information (including the 
necessary statutory permitting requirements) required for potential 
development of wind power generation in Hong Kong; 

• investigate the economic, environmental and technical feasibility and 
practicality of wind energy application in Hong Kong, in support of 
HKSARG’s renewable energy initiative; and 

• educate and raise the community’s awareness of the issues, costs, 
constraints, benefits, etc of wind energy generation in Hong Kong. 

The project will take a grid-connected commercial scale wind turbine through 
the full site selection and regulatory process so that the community can gain 
more knowledge and experience about wind energy application in Hong 
Kong. 

The construction and operation of a wind turbine in Hong Kong is classified 
as a Designated Project by virtue of Item D.1 of Part I of Schedule 2 (ie public 
utility electricity power plant) under the Environmental Impact Assessment 
Ordinance (Cap. 499) (EIAO) and will therefore require an Environmental 
Permit. 

This Environmental Impact Assessment (EIA) Report addresses the nature 
and extent of the potential environmental impacts associated with the 
construction and operation of a commercial scale wind turbine and associated 
equipment at Hei Ling Chau (hereafter referred to as the Project).   

1.2 OBJECTIVES OF THE STUDY 

This EIA Study is conducted in accordance with the Study Brief (No. ESB-
145/2006).  The objectives of the EIA Study, as stated in the Study Brief, are: 

• to describe the Project and associated works together with the 
requirements and environmental benefits for carrying out the Project; 

 
(1)  This pilot demonstration covers the development of a commercial scale wind turbine on land in Hong Kong. 
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• to provide information on the consideration of alternatives to avoid or 
reduce the potential environmental impacts to the ecological sensitive 
areas and other sensitive uses; to compare the environmental benefits and 
dis-benefits of each of the different options; to provide reasons for 
selecting the preferred option(s) and to describe the part of environmental 
factors played in the selection; 

• to identify and describe elements of community and environment likely 
to be affected by the Project and/or likely to cause adverse impacts to the 
Project, including natural and man-made environment and the associated 
environmental constraints; 

• to identify and quantify emission sources and determine the significance 
of impacts on sensitive receivers and potential affected uses; 

• to identify and quantify any potential landscape and visual impacts and 
to propose measures to mitigate these impacts; 

• to identify and quantify any potential losses or damage and other 
potential impacts to flora, fauna and natural habitats and to propose 
measures to mitigate these impacts; 

• to identify any negative impacts on sites of cultural heritage and to 
propose measures to mitigate these impacts; 

• to propose the provision of mitigation measures to reduce pollution, 
environmental disturbance and nuisance during construction and 
operation of the Project; 

• to investigate the feasibility, practicability, effectiveness and implications 
of the proposed mitigation measures; 

• to identify, predict and evaluate the residual environmental impacts (i.e. 
after practicable mitigation) and the cumulative effects expected to arise 
during the construction and operation of the Project in relation to the 
sensitive receivers and potential affected uses; 

• to identify, assess and specify methods, measures and standards, to be 
included in the detailed design, construction and operation of the Project 
which are necessary to mitigate these environmental impacts and 
cumulative effects and reduce them to acceptable levels; 

• to investigate the extent of the secondary environmental impacts that may 
arise from the proposed mitigation measures and to identify constraints 
associated with the mitigation measures recommended in the EIA study, 
as well as the provision of any necessary modification; and 

• to design and specify environmental monitoring and audit requirements 
to ensure the effective implementation of the recommended 
environmental protection and pollution control measures. 
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As specified by the EIA Study Brief, the EIA has addressed the following key 
environmental issues associated with the construction and operation of the 
Project. 

• The potential noise pollution impacts on nearby sensitive receivers during 
construction and operation of the Project; 

• The potential ecological impact arising from the construction and 
operation of the Project, including loss of habitats and disturbance to 
wildlife, especially the Bogadek’s Burrowing Lizard (Dibamus bogadeki), 
and the potential risk to any animal(s), especially terrestrial and marine 
organisms during construction and birds during the operation of the 
wind turbine system; 

• The potential landscape and visual impacts on existing and planned 
sensitive receivers during the construction and operation of the Project;  

• The potential water quality impacts during the construction stage of the 
Project; 

• The potential waste impacts during the construction stage of the Project; 
and 

• The potential cultural heritage impact during the construction of the 
Project. 

1.3 STRUCTURE OF THE REPORT 

The remainder of this EIA Report is organised as follows: 

• Section 2 presents a description of the site selection process and the 
consideration given to alternative site layouts, and the delivery modes and 
routes of construction materials and equipments; 

• Section 3 presents a description of the Project; 

• Section 4 presents the noise assessment; 

• Section 5 presents the ecological assessment; 

• Section 6 presents the landscape and visual impact assessment  

• Section 7 presents the water quality assessment for the construction phase 
of the Project; 

• Section 8 presents an assessment of the waste management implications of 
the construction of the Project; 

• Section 9 presents the cultural heritage impact assessment; 
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• Section 10 describes the requirements for environmental monitoring and 
audit during the construction and operation of the Project; and 

• Section 11 summarises the environmental outcomes associated with the 
construction and operation of the Project. 

Annex A1 Terrain Profiles  

Annex A2 Construction Plant Inventory and Construction Noise 
Calculation  

Annex A3 Sound Power Level of Wind Turbine  

Annex A4 Predication of Operational Noise Impact  

Annex B List of Floral and Faunal Species Recorded within the Study 
Area 

Annex C1 Photographic Record for Historical Buildings 

Annex C2 Archaeological Survey Findings 

Annex D Implementation Schedule 

Annex E List of Stakeholder Meetings Held During the Site Selection 
Process and EIA Study 
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2 CONSIDERATION OF ALTERNATIVES 

2.1 INTRODUCTION 

In accordance with the requirements of Sections 3.3.3 to 3.3.5 of the EIA Study 
Brief, this Section describes the site selection process for the identification of the 
site for the development of the wind turbine.  Consideration of alternatives 
also includes plant and equipment delivery modes and routes.    

2.2 CONSIDERATION OF ALTERNATIVE SITES 

2.2.1 Introduction 

A rigorous site selection process has been conducted to identify suitable areas 
for the development of the wind turbine.   A potential area must have the 
following essential characteristics to be considered in the selection process: 

• sufficient wind resource for operation of a commercial scale wind turbine; 

• the area must be on land (1); and 

• the area must have access to CLP Power’s transmission network.   

2.2.2 Identification of Potential Areas 

Considerations given in the site selection process can be broadly divided into 
three main categories, namely grid interface; environmental, physical and 
social constraints and wind resource. 

Wind Resource 

A preliminary assessment of the wind resource within the Hong Kong SAR 
was undertaken using the industry standard model for wind flow modelling 
(Wind Atlas Analysis and Application Programme (WAsP)).   The WAsP 
model is recognised as the industry standard for wind flow modelling and 
was developed by the Wind Energy and Atmospheric Physics Department at 
the RISØ National Laboratory in Denmark.  The preliminary results were 
sufficient to identify sites of potential interest.    

Figure 2.2a presents a map of relative wind resources within the CLP Power 
supply area. 

 
(1)  For the purpose of a pilot demonstration to satisfy the objectives as described in Section 1.1, it is not considered 

appropriate to develop an off-shore wind turbine which requires the construction a new submarine cable connecting 
the wind turbine and CLP’s supply gird. 
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Grid Interface 

The main consideration in terms of grid interface in the site selection process 
is the ability to connect the wind turbine with CLP Power’s existing supply 
grid through a land cable.   

Environmental, Physical and Social Constraints 

Areas within Hong Kong SAR that are considered as constraints for locating a 
wind turbine were mapped.  These areas were excluded from further 
consideration.   

The constraints were classified into those that were considered to be 
environmental, physical and social, respectively, in nature.  Areas that are 
generally not considered to have environmental, physical or social constraints 
to the proposed wind turbine are considered to be unconstrained areas.   

The constraints identified under each of these subheadings are summarised in 
Table 2.2a and presented in Figures 2.2b to 2.2m.  

Table 2.2a Summary and Classification of Constraints 

Exclusion Constraints 
Environmental 

• Country Parks  
• Special Areas 
• Ramsar Sites 
• Wild Animal Protection Areas 
• Sites of Special Scientific Interest (SSSI) 
• Sea Turtle Nesting Ground 

 
Physical 

• Gazetted Bathing Beaches 
• Seawater Intake Points 
• Areas with Residential and Commercial Premises 
• Development height restrictions in the vicinity of the Hong Kong Disneyland Resort  
• Building height restrictions associated with the safe operation of the Hong Kong 

Airport 
• People’s Liberation Army Firing Range 

 
Social 

• Areas with population density greater than 30,000 per km2 

Figure 2.2n presents a composite constraints map. 

Identification of Potential Areas 

The composite constraints map (see Figure 2.2n) was overlaid with the wind 
resource map (see Figure 2.2a) to establish the unconstrained areas with 
reasonable wind resource potential. 

The siting of the wind turbine must comply with the Airport Height 
Restriction (AHR) which was established under the Hong Kong Airport (Control 
of Obstructions) Ordinance (Cap 301).  Under the ordinance, there are prescribed 









#

#

#

Hong Kong SAR Boundary

Hong Kong
Island

Kowloon

Lantau Island

New Territories

Environmental
Resources
Management

Wild Animal Protection Areas within the Hong Kong Special Administrative Region (SAR)

File: 0019313_wapa.mxd
Date: 08/09/2006

0 1 2 3 4 5 6 7 8
Kilometers
´

Legend

Hong Kong SAR Boundary

# Restricted Area - Wild Animal Protection Ordinance

(Source: Environmental Protection Department, 2001)

FIGURE 2.2e



















#

# ##
#### #

##

#

##

#

##
#

#
#
#

#
#
#
#

#

#

#

#
#

#
#

#

#

#

#
#####

#

#

#

#

#

Hong Kong SAR Boundary

New Territories

Hong Kong IslandLantau Island

Kowloon

Environmental
Resources
Management

   Exclusion Constraints to the Siting of 
a Commercial Scale Pilot Demonstration Wind Turbine

within the Hong Kong Special Administrative RegionFile: 0019313/mxd/all_absolutes.mxd
Date: 26/09/2004

0 3 6 9 12
Kilometers

´
FIGURE 2.2n

Legend

Exclusion Constraints

Hong Kong SAR Boundary



ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

2 - 3 

areas within which no building or structure should exceed a specified height 
above the principal datum.  These prescribed areas and their associated 
building height restrictions are shown on the AHR series of plans published 
by the Government.  These restrictions are absolute and, according to the Civil 
Aviation Department (CAD), exemptions could only be granted by the 
Secretary for Housing, Planning and Lands if a structure exceeding the AHR 
is required for an overriding public interest. 

In screening potential areas with regard to the AHR, it has been assumed that 
the total height of the wind turbine (including the blade) is approximately 
80m.  The resulting height of the wind turbine structure is expressed in metres 
above the principal datum (mPD), is then compared with the published 
building height restrictions for the area concerned to check for compliance.   
The potential areas which comply with the AHR were considered further. 

A total of 73 potential areas being 14 areas with the 1st and 2nd highest wind 
energy resource (see Figure 2.2o) and 59 areas with the 3rd highest wind energy 
resource (see Figure 2.2p) were identified.   The aim was to select a short list of 
2 or 3 sites for site-specific wind monitoring.   

2.2.3 Elimination of Potential Areas 

Box 2.2a lists the 13 environmental, planning and engineering criteria used for 
the comparative assessment of the long list of potential areas. 

Box 2.2a Criteria Used for Assessment of the Long List of Potential Areas (3)  

Each potential area was assessed by the team of wind energy specialists, 
environmental specialists and engineers, and assigned a score/rank of 1 to 3 

 
(1)  The strategic and district planning criteria considered included:  (a) whether plans (ie OZP/ODP) are available 

indicating that the site is designated/intended for development that is incompatible with the wind turbine; and (b) 
weather strategic (non-statutory) plans are available indicating that the site is designated/intended for development 
that is incompatible with the wind turbine, eg recreation zones, conservation area and certain use’s under the Hong 
Kong’s SAR Government studies. 

(2) This is related to potential hazard to existing /committed commercial or residential developments due to fallen 
object (ie blades) from the turbine.  The potential sites were evaluated based on the distance from developments.  

(3) These criteria were selected to cover a range of environmental, planning and engineering issues that are directly 
relevant to the suitability of a site for a wind turbine pilot demonstration.  Two key environmental parameters 
(including conservation importance which covers the potential impacts on importance ecological habitats and 
wildlife, and noise are considered most relevant with respect to broad screening of the potential areas.       

1. Permitting risk and complexity 
2. Strategic and District planning (1) 
3. Conservation importance 
4. Noise 
5. Hazards (2) 
6. Land availability and potential to develop into a wind farm 
7. Site slope 
8. Site access (for construction and maintenance) 
9. Reclamation (for formation of the wind turbine site or temporary barging point for 

delivery of construction materials) 
10. Accessibility to visitors 
11. Proximity to CLP Power 11kV grid and connection complexity 
12. Proximity to CLP Power 132kV and 400kV overhead cables 
13. Proximity to helicopter flight path or paragliding areas 
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against each criterion.  A rank of 1 would mean that the area could be 
considered to perform poorly, whereas, a 3 would be a reflection that the 
location performs well against that criterion.   All criteria except for wind 
energy had the same weighting.   The composite score/rank of all the criteria 
listed in Box 2.2a was then combined with the score/rank for wind resource 
potential.  Following the approach, the ranking for wind energy potential 
would contribute 50% to the overall composite score/rank.  This was 
considered appropriate as the availability of sufficient wind energy at a 
particular location was an important factor in determining whether it would 
be possible to operate a commercial scale wind turbine at the location. 

Screening of the 14 Potential Areas with the Top Two Levels of Wind Resource 

The less favourable potential areas for siting of a wind turbine were 
eliminated.   Eight (including Robin’s Nest, Pok To Yan, Tai A Chau, Siu A 
Chau, Jin Island, East of Hung Uk, Kau Sai Chau and Shek Kwu Chau) out of 
the 14 long-listed potential areas were retained and formed the interim short-
list of potential areas.   The site characteristics of these areas are described in 
Table 2.2b. 

Site visits were conducted to confirm the findings of the screening exercise.   
Two were found to have severe access problems (Po To Yan and Jin Island), 
two are remote areas (Siu A Chau and Tai A Chau) and two would potentially 
interfere with the operation of existing radio equipment (East of Hung Uk and 
Shek Kwu Chau).   Robins’ Nest and Kau Sai Chau were retained for further 
consideration.  

As it is targeted to select a short-list of 3 potential areas for undertaking site 
specific wind resource monitoring, the potential areas with the 3rd highest 
level of wind resource were assessed to identify one more site for further 
consideration.   
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Table 2.2b Site Description 

No. Name Description 

1 Robin's Nest Robin’s Nest is located in a high (elevation > 450 mPD) mountain range in the north-eastern New Territories (see Figure 2.2q).  The potential area 
identified is about 10 ha and is approximately 500 m from the nearest access road, which is a single-lane paved vehicular track.  The gradient of most of 
the area is greater than 30%.  Ecological habitats within the area comprise mainly of grassland.  There is a television broadcasting station at lower altitude 
to the west of the potential area.  Robin’s Nest is adjacent to the Border Closed Area and the nearest residential areas are the villages at least 1 km away at 
the foothills of the mountain range. 

6 Kau Sai Chau Kau Sai Chau is located at approximately 3.5km from Sai Kung town centre and is one of the islands in Port Shelter (see Figure 2.2r).  The northern part of 
the island is currently used as a golf course.  A fish culture zone is located to the south of the island.  Four potential areas have been identified on the 
southern part of the island giving a total available area of about 21ha.   These potential areas are all located on the top of a hill and 50% of the areas have a 
gradient between 10 and 20%.  Some village houses and a Hung Shing Temple are located at about 200m from the nearest potential area.  The other three 
potential areas are located more than 600m away from these village houses.  These potential areas can be reached by existing footpathswhich are linked to 
the Kau Sai Chau Golf Course and piers at the southern tip of the island.  The main pier serves the golf course and other smaller piers at the southern tip 
of the island near the Hung Shing Temple serve Kau Sai Village.  Ferry services are operated between these piers and Sai Kung town centre.   

 

7 Jin Island The island is located immediately south of Kau Sai Chau (see Figure 2.2s).  It is relatively remote and undisturbed.  There is no pier/jetty or road on this 
island.  Two potential areas have been identified on this island, both at the hill tops, giving a total available area of about 32ha.  More than 0.5ha of the 
potential areas have a gradient less than 10%.  The habitat is mainly mixed shrubland and woodland.  Some village houses are located at approximately 
380m away from the boundary of the one of the potential areas.   The other potential area is located more than 600m away from the nearest village houses. 

 

9 East of Hung Uk The potential area identified is on a hill to the east of Hung Uk on the Clear Water Bay Peninsula (see Figure 2.2t).  The available area is about 3.4ha and 
the whole site is within a Conservation Area.  The habitat within the site is woodland with patches of cultivation.  To the south of the potential area is 
Sheung Yeung Shan, which is zoned as a Country Park area.  More than 0.5ha of the potential area has a gradient less than 10%.  The potential area can be 
reached by an existing footpath, which is the north entrance to the High Junk Peak Country Trail.  The nearest access road is Clear Water Bay Road, 
which is only 90m away.  The area is surrounded by low-density residential developments.  The nearest development is Hung Uk, which is at about 90m 
to the west of the area. 

 

11 Shek Kwu Chau The island is situated to the west of the relatively densely populated Cheung Chau (see Figure 2.2u).  The island is relatively remote and undisturbed.  The 
only development on the island is the drug rehabilitation centre.  There is an access road from the pier to the rehabilitation centre.  The potential area 
identified is located in the southern part of the island, at about 75m away from the nearest access road.  The centre part of the potential area is not suitable 
for the development of the wind turbine due to aviation height restrictions.  The area of the potential area (excluding the centre part) is about 3ha.  The 
gradient of the potential area is greater than 30%.  The main habitat on the island is shrubland and grassland.  The drug rehabilitation centre is located 
within 300m of the potential area. 
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No. Name Description 

12 Pok To Yan Pok To Yan is a hilly area, located approximately 2km to the south of Tung Chung New Town on Lantau (see Figure 2.2v).  The potential area identified is 
about 1 ha and is approximately 700m from the nearest access road.  The gradient of most of the area is greater than 30%.  The habitat of the area is mainly 
mixed shrubland and grassland with a patch of woodland.  The site is adjacent to Pok To Yan and Por Kai Shan Site of Special Scientific Interest (SSSI) 
and the North Lantau Country Park.  The site is located within the proposed North Lantau Country Park Extension area.  The nearest Noise Sensitive 
Receivers are village houses located at approximately 640 m away with very limited topographical screening.  The nearest high-rise residential building in 
Tung Chung New Town is located at about 840 m from the site boundary. 

 

13 Siu A Chau Siu A Chau, which is one of the Soko Islands group, lies in the south-western waters of Hong Kong and is relatively undisturbed and remote (see Figure 
2.2w).  The island is situated approximately 2km to the south of Lantau and about 10km to the south-west of Cheung Chau.  Situated to the south of the 
Adamasta Channel, the site lies near the southern boundary of the Hong Kong SAR 

There is no major development on the island.  A low-level radioactive waste store is located to the southeast of the potential area.  There is a small jetty 
near the previous Siu A Chau Tsuen and a dedicated jetty serving the low level radioactive waste store.  The potential area is about 4 ha and is located in 
the north-western part of the island.  More than 0.5ha of the potential area has a gradient between 10 and 20%.  The main habitat of the potential area is 
mixed shrubland and grassland with some woodland. 

   

14 Tai A Chau The island, which is one of the Soko Islands group, is situated to the south-west of Hong Kong and is remote (see Figure 2.2x).  The island was previously 
used as a refugee detention centre but it is now vacant and the buildings have been removed.  There is a pier on the island and access roads to the central 
parts of the island.  The potential area identified for the development of the wind turbine is about 11.2ha, located at the south-western part of the island.  
Although 60% of the site has gradient greater than 30%, over 0.5ha of the area is on land with gradient between 10 and 20%.  The habitat of the potential 
area is mainly grassland and mixed shrubland with patches of wetland and woodland. 
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Screening of the 59 Potential Areas with the Third Highest Wind Resource 

The screening process was repeated for the 59 potential areas with the 3rd 
highest wind resource in order to identify another site for further 
consideration.   Using the same screening procedures, 7 interim short-listed 
areas (including South of Tung Chung, Lo Fu Tau, Ha Shan Tuk, East of Sha 
Lo Wan, Black Point, Hei Ling Chau and Shan Mei) were identified.   

The potential area at Black Point (see Figure 2.2y) encroaches on the proposed 
WENT Landfill Extension which is an important component of future waste 
management strategy for Hong Kong.  The development of a wind turbine at 
this location will constrain the development of the landfill extension and 
therefore it is not recommended to consider this area further.   As the potential 
area at East of Sha Lo Wan encroaches on the alignment of the Ngong Ping 360 
Cable Car, this potential area will not be considered further (see Figure 2.2z). 

Site visits were undertaken to the other 5 potential areas.   The entire areas of 
the South of Tung Chung and Lo Fu Tau sites are within a gazetted proposed 
Country Park (see Figures 2.2aa and 2.2ab).   Participants at the stakeholders’ 
consultation meeting held in December 2004 expressed concerns about setting 
a precedent for allowing development within an established Country Park or 
gazetted proposed Country Park.   It is therefore not recommended to take 
these two areas forward for further evaluation.   

The Ha Shan Tuk site lies within a “CA” zone (see Figure 2.2ac), and therefore 
is subject to the rezoning application process under the Town Planning 
Ordinance and the statutory Environmental Impact Assessment (EIA) process 
even for the installation of a wind monitoring station.  The requirements for 
the above statutory processes introduce additional uncertainties into the 
project programme.  It is therefore not recommended for further evaluation. 

The Shan Mei site (see Figure 2.2ad) is small and is relatively close to overhead 
power transmission lines and inhabited buildings in Kwai Tei New Village 
and Fo Tan Cottage Area.   The small size of the area, its proximity to 
residential properties and the lack of access make Shan Mei unfavourable for a 
wind turbine.   It is therefore not recommended for further evaluation. 

Access to Hei Ling Chau site (see Figure 2.2ae) is not a concern since regular 
educational visits to the island are currently organised and supported by 
Correctional Services Department (CSD) using an established system 
managed by CSD.  CSD is also implementing an Environmental Management 
System at these correctional institutions and the department has expressed its 
initial support for renewable energy.  Issues relating to the operation of 
Helipad CC03 have been resolved in consultation with the Government Flying 
Services (GFS) and Civil Aviation Department (CAD).  It is therefore 
recommended that Hei Ling Chau be included in the short list of potential 
areas for further evaluation. 
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Summary of the Site Screening Process 

Table 2.2c summarises the site screening exercise and outlines how the short-
listed sites are identified. 

Table 2.2c Summary of the Site Screening Exercise 

Step Potential Areas 
Reviewed 

Screening Method Result 

1 Entire CLP Power supply 
area (on land only) 

Constraints mapping and 
wind energy resource 
mapping. Checking of 
compliance with aviation 
height restriction 

73 potential areas (14 areas 
with the 1st and 2nd highest 
wind energy resource and 59 
areas with the 3rd highest wind 
energy resource) 
 
2 Stakeholder (NGOs) 
consultation workshops to 
discuss the site screening 
exercise and findings.  Relevant 
Government Departments have 
also been engaged. 
 

2 A long list of 14 potential 
areas with the 1st and 2nd 
highest wind energy 
resource 

Comparative assessment 
using ranking criteria and 
eliminates areas with low 
score 
 

An interim short-list of 8 
potential areas for further 
consideration 

3 An interim short-list of 8 
potential areas 

Observations from site 
visits 

A short-listed of 2 potential 
areas for further consideration 
 

4 A long list of 59 potential 
areas with the 3rd highest 
wind energy resource 
aiming to identify 
another potential area to 
achieve a total of 3 
potential areas 
 

Comparative assessment 
using ranking criteria and 
eliminates areas with low 
score 
 

An interim short list of 7 
potential areas for further 
consideration 

5 An interim short list of 7 
potential areas 

Observations from site 
visits 

Identified 4 potential areas at 
Hei Ling Chau, Shan Mei, 
South of Tung Chung and Lo 
Fu Tau for further 
consideration 
 

6 6 potential areas 
(including 2 identified 
from Step 3 and 4 
identified from Step 5) 

Stakeholders consultation 
and further assessment 
taking account of 
stakeholders’ feedbacks 

A short list of 3 potential areas 
including Robin’s Nest, Kau Sai 
Chau and Hei Ling Chau was 
recommended for further 
consideration.  Relevant 
Government Departments have 
been engaged and updated the 
findings of the site selection 
processes. 

Note: 
(a) Twenty-five stakeholder consultation or liaison meetings (including NGOs, ACE, CAD, 

GFS, CSD, PlanD, EPD, EMSD, LandsD) were held.  A list of the stakeholder meetings 
held is presented in Annex E. 
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Further Review of the Robin’s Nest Site 

The existing vehicular access from Wo Keng Shan Road to the peak of the 
Robin’s Nest is via a very steep (some sections with a gradient greater than 
20%), long (about 3km) and narrow single-track access road.   Concerns were 
raised regarding vehicular access to the Robin’s Nest site.   A more detailed 
review of the engineering constraints associated with the delivery of the wind 
turbine to the site was undertaken and concluded that the risk posed to the 
safety of the construction workforce and the integrity of the equipment was 
excessive.   The ascent of the delivery vehicles would be difficult and 
dangerous, particularly at certain bends where there is limited space for a 
vehicle to turn, even if the roads were upgraded.   This site was therefore 
eliminated from further consideration. 

Alternative Sites for Development of the Wind Turbine 

The site selection process has identified that Kau Sai Chau and Hei Ling Chau 
be selected for further consideration.   In a comparative assessment of the two 
sites, the relative merits of the sites were evaluated with respect to wind 
resource, engineering, environmental (1), planning and economic 
considerations.  For the wind resource consideration, wind monitoring 
stations were constructed at these sites to collect site specific data.   The wind 
monitoring programme indicates that the wind resources at Kau Sai Chau and 
Hei Ling Chau are substantially the same.  

Due to the topography of the Kau Site Chau site, the construction of the access 
road for the Kau Sai Chau site is expected to be much more complex (in terms 
of length of the access road, vegetation clearance, extent of slope works, steep 
gradient, etc) than that for Hei Ling Chau site.   The water depth at the Kau 
Sai Chau pier is shallow and will only be accessible to construction barges 
during high tide.   It may therefore require delivery of the plant and 
equipment at restricted hours.   From an engineering perspective, it is 
considered that Hei Ling Chau site is preferred to the Kau Sai Chau site. 

An initial assessment of the potential environmental impacts associated with 
the construction and operation of the wind turbine at each of the sites revealed 
that there are no insurmountable environmental impacts for both sites.    
However, the construction of the access road at the Kau Sai Chau site will 
require clearance of a larger area of vegetation and will entail a relatively 
larger environmental impact overall.   Therefore, the Hei Ling Chau site is 
preferred to Kau Sai Chau site in terms of environmental consideration. 

Due to the close proximity of the existing pier at Kau Sai Chau (which will be 
used to deliver the construction plant and equipment) to the fish culture zone, 
there may be concerns from the fishermen.   This will increase the degree of 
uncertainty in the development programme and may delay the Project.   The 
Kau Sai Chau site also requires a longer construction period and higher capital 
cost.   Taking into consideration the overall merits of the two sites with respect 

 
(1)  It covers air, noise, ecology, water quality, waste, landscape and visual, and cultural heritage considerations. 
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to wind resource, engineering, environmental, planning and economic 
considerations, the Hei Ling Chau site demonstrated advantages over the Kau 
Sai Chau site.  Therefore, although both the Hei Ling Chau site and Kau Sai 
Chau site are both feasible sites for the wind turbine pilot demonstration, the 
Hei Ling Chau site is selected as the preferred site.  

2.3 CONSIDERATION OF ALTERNATIVE LOCATIONS FOR THE PROJECT SITE 

Figure 2.2ae shows the potential area on Hei Ling Chau for development of the 
wind turbine.   The area is at the southern end of the island and is away from 
any inhabited facilities. 

At the northern end of the potential area is a helicopter landing pad that is 
used by the Government Flying Services (GFS), mostly as a landing point in 
the event of an emergency on the island.   The approach and exit paths to the 
helipad are shown as the area between the two red lines.   The wind turbine 
must not intrude into this zone.  Pursuant to consultations with GFS, a 
separation distance of at least 150m between the centre of the wind turbine 
tower and the helipad should be provided.   

Hei Ling Chau falls within the Hong Kong Airport Height Restriction Zone.  
At the northern end of the potential area, the level of the zone is at 169 mPD, 
while at the southern end the level is 164 mPD.   CAD has advised that they 
have no adverse comment on the proposed location, provided the wind 
turbine overall height is in compliance with the airport height restriction and 
suitable lighting and markings on the turbine are adopted. 

2.3.1 Potential Locations for the Project Site 

The majority of the potential area is vegetated and hilly with little or no 
established means of access.   The tallest peak is on the western side of the 
area, while to the east the land falls away to the sea.  At the north end there is 
a contractor’s storage area, which has been subject to re-grading and is 
relatively flat.   

The ‘peak’ area is not preferred due to: 

• potential wind shear effects; 

• the need for large amounts of earthworks that would be necessary to form 
an access to the site and a working platform for construction; and 

• the higher ground level (about 120 mPD) and lower airport height 
restriction zone (about 164 mPD) which would limit the height available 
for the turbine to around 44m, which is not acceptable. 

The ‘valley’ area is not preferred due to: 

• the need for large amounts of earthworks that would be necessary to form 
an access to the site and a working platform for construction; and 
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• the shielding effects of the higher ground to the north, when the wind is 
from that direction. 

The ‘ridge’ area is not preferred due to: 

• the need for earthworks that would be necessary to form a working 
platform for construction; and 

• the higher ground level and lower airport height restriction zone which 
would limit the height available for the turbine. 

The preferred location is the Contractor’s Storage Area as: 

• it is directly accessible from existing, paved access roads; 

• it is relative flat and minimal earthworks would be required to form a 
working platform; 

• its level at about 70mPD together with the airport height restriction at 
about 169 mPD allows a turbine height of approximately 100m; 

• it is not shielded from prevailing winds and would be unlikely to be 
subject to wind shear or other turbulence; and 

• it is noted that the wind monitoring mast was located in the contractor’s 
storage area and therefore no extrapolation of wind data will be necessary 
if the turbine is also located there. 

2.3.2 Alternative Site Layout and Size 

Although the turbine, when erected, will occupy relatively little land, the area 
needed during construction and erection will be larger in order to 
accommodate cranes and provide space to place the turbine components prior 
to their being lifted into place.  The basic size requirement (about 90m x 50m 
(4,500m2) and generic site layout are shown in Figure 2.3a.   It need not 
necessarily be of this shape and could be reconfigured to suit a site’s particular 
constraints, but the overall area required would remain essentially the same. 

It is also important that to allow the turbine components to be safely off-
loaded and stored and to enable safe and secure handling and lifting of the 
components, the site area should be relatively flat. 

During the development of the erection scheme, the site layout requirements 
were developed based on the likely size of wind turbine to be adopted.   This 
indicates that a slightly large area is required for the crane assembly.   The 
minimum length of crane jib to be fabricated on the ground is around 90m 
long.  This length together with the storage space and site width of about 50m 
determined the size of temporary works site area that is required. 
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Figure 2.3a Basic Size Requirement and Generic Layout of Wind Turbine  

The actual area indicated in Figure 3.1b is 100m x 54m to allow for a slight 
variation in typical plant employed locally from Hong Kong for the erection. 

As can be seen from Figures 2.4d and Figure 3.1b, any existing flat land adjacent 
to the access roads has already been occupied by CSD facilities.  The existing 
CSD’s contractor storage area satisfies the basic size requirement and is 
relatively flat which minimises the site formation works and direct impact on 
the adjacent habitats.   The proposed layout ensures that the wind turbine is at 
least 150m away from the 220o or 100o flight sector of the helipad (see Figure 
2.2ae).   If the orientation of the site is rotated about 90o anti-clockwise (ie 
Option 1 in Figure 2.3b), the site layout could still fit within the contractor 
storage area without significant vegetation clearance.  However, the wind 
turbine will be too close (ie <150m) to the approach and exit sectors of the 
helipad.  It will not be acceptable to GFS and CAD.  If the proposed site layout 
is rotated about 45o (ie Option 2 in Figure 2.3b), the wind turbine tower will be 
150m away from the 220o line of the GFS helicopter approach sector.  
However, it will require significant earthworks and clearance of vegetations 
which are not preferred. 

The environmental benefits associated with this proposed site layout include: 

• minimising the potential impacts on existing flora and fauna as the area is 
currently used as a contractor storage area; and 

• minimising site formation works and hence potential surplus of excavated 
material requiring off -site disposal; 

Figure 3.1b is considered as the preferred layout and adopted in this EIA 
Study.   
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2.4 CONSIDERATION OF ALTERNATIVE DELIVERY MODES AND ROUTES 

2.4.1 Marine Access 

There are two existing jetties on the Hei Ling Chau Island.  One is located at 
the northern part of the island near the Hei Ling Chau Refuse Transfer Station.  
The other is at the southern side of the island near the Hei Ling Chau 
Addiction Treatment Centre (Annex).   A hydrographical survey has been 
carried out at the existing berthing facilities (see Figures 2.4a to 2.4c) confirmed 
that there are sufficient water depth at both jetties and hence no dredging of 
the approach channel and/or the berthing area will be required.  

2.4.2 Air Lifting 

Airlifting of the key wind turbine components (blades (up to 5 tonnes each), 
tower sections (up to 42 tonnes each) and nacelle (up to 43 tonnes)) to the 
Project Site has also been considered.  If this is possible, it will avoid or reduce 
the enabling works for the existing roads or avoid building a new access road.   
The largest, commercially available, heavy lift helicopter in this region has a 
maximum lift capacity of about 20 tonnes.   Therefore this method is not 
feasible for the lifting of the tower section and nacelle.   

The commercially available helicopters in Hong Kong have a maximum lift 
capacity of about 1 tonne and therefore will not be able to lift the blades to the 
Project Site.   There will be considerable logistical problems in getting a 
suitable size helicopter to Hong Kong at the time of the blade erection and 
some considerable advance planning will be required.   Even if the blades can 
be airlifted to the Project Site, it cannot avoid the need for enabling works for 
the existing roads or building a new access road for the transportation of the 
tower sections and nacelle.  It is therefore considered that airlifting of the 
nacelle and tower sections is not feasible.   

2.4.3 Road Access 

Existing Road Network on Hei Ling Chau 

The road infrastructure is well-established and the potential area can be easily 
reached by road.   However, the size and weight of the of the wind turbine 
components (nacelle, blades and steel tower sections) to be transported and 
the necessary crane for erection of the wind turbine will have a significant 
impact on the existing or proposed transport routes. 

An initial transportation study has been carried out to determine the 
feasibility and impact of the transportation of the larger components to the 
island sites by marine and overland transport.   Further study, in conjunction 
with a transportation contractor, has also been undertaken to allow the 
impacts of such transport to be minimised. 
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Items to be Transported 

Turbine Components:  The turbine components adopted for the purposes of 
the transportation assessment will be those as described in Section 3.  In 
particular, the critical sections are as follows: 

• Blades at up to 30m long and 5 tonnes in weight; 

• Tower sections, up to 4m in diameter, up to 23m long and up to 42 
tonnes; 

• Nacelle at up to 12m (L), 4.5m (H), 3.6m (W) and 43 tonnes. 

Construction Plant and Equipment:  In addition to the wind turbine 
components, construction plant and equipment will need to be transported to 
the Project Site.  The critical item is the crane for the erection of the wind 
turbine.   A CKE2500 crawler or similar crawler crane will be required to lift 
the nacelle (up to about 43 tonnes) to the top of the tower (at a height of 60m 
above ground level).   

Assessment of Options 

It is preferred to use the existing access road for the transportation of all the 
plant and equipment, as far as practicable.   The island currently uses an 
informal one way system on the existing road network.   To reduce the 
disturbance to the CSD’s operation on the island, it is preferred to follow the 
one way system.   

Two alternative routes (see Figure 2.4d) were considered:  

• Long access route where large components are delivered to the existing 
berthing facility at the north of the island, then transported along the 
existing road network; 

• Short access route which includes constructing a temporary platform at 
the existing jetty at the south of the island, and a temporary steel bridge 
next to the platform.   The plant and equipment will be unloaded from the 
barge to the temporary platform and then lifted to the deck of the bridge 
by a mobile crane.  The equipment will then be transported to the Project 
Site using the existing road.     

Assessment of Alternative Routes 

The transport of the large components that make up the wind turbine requires 
heavy duty transport vehicles and roads that are wide and straight with bends 
of large radii.  The road along the long route is typically 3m wide and less at 
some sections with tight bends which cannot accommodate the heavy duty 
transport without significant impact to slopes, structures and trees.  The width 
of the transport vehicle itself is 3m and the lower tower sections are even 
wider than the transport vehicle at up to 4.1m in diameter.  Similarly, the 
nacelle diameter is up to 4.5m wide and would also be wider than the road 
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and transport vehicle.   The narrow road and tight bends also restricts the 
length of the vehicle.  The towers sections are up to 23m long and the blades 
are 30m long and hence would require an extra long heavy transport vehicle 
and straight roads and bends.  To provide for this the roads have to be 
widened to provide extra width and to straighten the bends.   

To accommodate the transport of the large turbine components, widening and 
clearance of trees and structures will generally be required for the whole 
length of the long access route (about 2.5km).  Therefore the level of impact to 
environment of slopes, trees and structures is significant.   In addition, the 
long access route is the main access road to a number of facilities on the 
island.   Any major road upgrading works will have significant impacts on the 
CSD’s operation on the island.    

Transporting wind turbine components, especially the tower sections by the 
long access route, is not preferred as this option will have a significant impact 
on the existing road network, local environment and CSD’s operation.   

The short access route is the preferred route for transporting the wind turbine 
components (ie nacelle, blades and steel tower sections) as it will only involve 
construction of a temporary platform, a bridge and minor road upgrading 
works.    The impacted areas due to construction of the footings of the 
temporary bridge (about 5m x 5m each) are small.  However, in order to 
construct the short access route and lift the wind turbine components from the 
temporary platform to the deck of the bridge, it is necessary to deliver a 
mobile crane and a self-propelled transporter using the existing long access 
route.   It is therefore still required to upgrade the some sections of the existing 
long access route for the transportation of these equipments.   

The degree of enabling works (in terms of the number and extent of slope 
works) along the long access route will be significantly reduced if a 
combination of the long and short access routes are adopted.      

Taking account of the engineering feasibility and the need to minimise the 
potential environmental impacts associated with the road upgrading works, 
the best access option will therefore be the use of: 

(a) the long access route to deliver the general construction plant and 
equipment, and construction workers; and  

(b) the short access route to unload and transport the wind turbine 
components.    

2.5 CONSIDERATION OF ALTERNATIVE AVIATION WARNING MARKING SCHEMES 

As discussed in Section 2.3, there is a helicopter landing site “CC03” that is 
used by the GFS at the north of the Project Site.     Although the Project Site 
location is outside the approach and exit zones of the helicopter flight path for 
this landing site, the Project site is located in proximity to the helicopter 
landing site “CC03” and the Hong Kong - Macau helicopter route A (see 
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Figure 2.2ae), thus, CAD requires that the wind turbine be provided with 
suitable lighting and markings (alternative orange and white bands).    The 
marking will alert the helicopter pilot the presence of the wind turbine but 
will also increase its visual intrusion.   

A number of marking schemes (see Figure 2.5a) were developed which aim to 
provide the necessary warning to the pilot but also to make it less visual 
intrusive.   A number of Government departments were consulted, including 
EPD, Planning Department and CAD to assess the alternatives. 

When analysing the visibility of the marking schemes, it is clear that Option 1 
would have the highest visibility, with Option 6 and 8 having the lowest 
visibility.  Consultations with CAD indicated that only Options 1 to 3 would 
be acceptable.  As the hub and nacelle represents the largest visible elements 
from a distance, no marking on these elements is desirable. 

Therefore in order to reduce the impact of the markings, Option 3 was chosen 
as there are no markings on the nacelle, as shown in Option 2, and the hub of 
the blades is also unmarked, as shown in Option 1.    The consultation 
resolved that Option 3 is the least visually intrusive marking scheme while 
satisfying the aviation safety requirements of CAD.
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3 PROJECT DESCRIPTION 

3.1 THE PROJECT SITE 

Hei Ling Chau is an outlying island to the east of Lantau Island with an 
approximate total area of 1.9km2 (190 ha).  The entire island is currently 
under the management of the Correctional Services Department (CSD).  The 
facilities on the island include the Hei Ling Chau Correctional Institution, Hei 
Ling Chau Addiction Treatment Centre, Hei Ling Chau Addiction Treatment 
Centre (Annex) and Lai Sun Correctional Institution (see Figure 3.1a).  There 
are also other supporting facilities, including administration buildings, staff 
quarters, two helipads and a guard dog kennel.  The island is only accessible 
by marine transport and access is restricted.  Visitors normally land at the 
passenger ferry jetty at the north-western tip of the island.  There is also a 
berthing facility associated with the Hei Ling Chau Refuse Transfer Station.  
A number of breakwaters have been constructed to the south-west of the 
island to form a typhoon shelter.  The island is served by a single-lane paved 
vehicular road connecting the various CSD facilities. 

The proposed Project Site is located on relatively level ground at an 
approximate elevation of +70mPD in the southern part of Hei Ling Chau.  
Considering the potential height of the wind turbine (see Table 3.2a), the 
elevation of the wind turbine is expected to be about +160mPD.  The 
dimensions of the Project Site, including the construction lay down areas for 
the various components of the wind turbine system, are approximately 54m x 
100m (see Figure 3.1b).  According to information provided by CSD and site 
observations, the Project Site is currently used for the temporary storage of 
construction materials and equipment. 

The two helipads on the island are regularly used by the Government Flying 
Service (GFS) to support the operation of the CSD facilities.  The nearest 
helipad is located over 170m from the planned location for the wind turbine 
(see Figure 3.1b).  The helipad is used once a day on average.  The centre of 
the wind turbine tower will be located at least 150m away from the approach 
path and exit zone of the helipad.  The building height limit associated with 
the safe operation of the Hong Kong Airport at the Project Site is 
approximately +169 mPD, as per consultation with CAD. 

3.2 THE WIND TURBINE 

The proposed wind turbine will be a three-bladed horizontal axis machine 
(Figure 3.2a illustrates a typical three-bladed horizontal axis wind turbine).  
The main electrical and mechanical parts, including the gearbox, the generator 
with a rated capacity of between 800 kW to 1.3 MW and the yaw mechanism, 
will be housed in the nacelle, which is located on top of a tower.  The tower 
will likely be a tubular steel structure, but may be fabricated from other 
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materials such as concrete (1).  The tower will stand upon a concrete base with 
approximate dimensions of 9 m x 9 m. 

 

Figure 3.2a A Typical 3-bladed Wind Turbine 

The rotor blades capture the wind and transfer its power to the rotor hub, 
which is connected to the electrical generator via the gearbox.  The electrical 
power generated is transmitted via a step-up transformer to a substation, from 
where the power is fed into the nearest existing 11 kV power grid through 
overhead or underground transmission cables (see Figure 3.1b).  A summary 
of the general wind turbine specification is presented in Table 3.2a. 

 
(1)  If a concrete tower (constructed using pre-fabricated reinforced concrete rings) is used, it will be wider than a steel 

tower by around 1m over the full height. 
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Table 3.2a A Summary of the General Wind Turbine Specification 

Parameter General Specification 

Type 3-bladed horizontal axis machine 

Rated Capacity 800kW – 1.3 MW, 50 Hz, 690 V 

Grid Connection 11 kV 

Power Regulation Stall or pitch control 

Design Lifetime 20 years 

Size of Rotor Blade Up to 30m length, 5 tonnes weight (assembled 
3-bladed rotor weighs up to 21.5 tonnes) 

Blade Rotating Speed 14 – 31 rpm 

Size of Nacelle Up to 12m (l) x 4.5m (h) x 3.6m (w), 43 tonnes 
in weight 

Size of Tower Up to 60m height (in 3 sections, vary from 
about 17m to 23m each) and up to 42 tonnes 
each in weight) 

Overall Size of Wind Turbine Up to about 90m tip height 

Ground Level of the Base of the Tower About + 70 mPD 

Hub Height About +130 mPD 

Tip Blade Height About +160 mPD 

3.3 CONSTRUCTION OF THE PROJECT 

The major construction activities for the Project will include upgrading some 
sections of existing roads and creation of temporary access for the delivery of 
construction materials and equipment, formation of the platform for the 
erection of the tower, construction of the tower foundation, erection of the 
tower, installation of the nacelle and rotor and installation of the control and 
transmission systems. 

Two access routes have been identified for the delivery of construction 
materials and equipment to the Project Site (see Figure 3.3a).  The first route, 
the long access route, makes use of the existing heavy load berthing facilities 
and road system.  The route will take the northern part of the existing loop 
route and follow the existing alignment to the Project Site.  Minor enabling 
works including utility diversions, removal of structures blocking the 
transport route, signs and street furniture, and minor road widening, and 
minor slope works will be required at a few locations to facilitate vehicle 
passage (see Figures 3.3b to 3.3e).  The long access route will be used for the 
delivery of the following major plant items and construction materials to the 
Project Site. 

• Self-propelled transporter (1 unit, for transportation of the crawler crane 
from the existing pier to the Project Site and temporary bridge of the short 
access route); 
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• Crawler crane (1 to 2 unit(s), to be disassembled into smaller components 
and transported by the self-propelled transporter and assembled on site 
using a 55-tonne mobile crane);  

• 55-tonne mobile crane (2 units, for assemble of the crawler crane); 

• Flat-bed truck (1 to 2 unit(s)); 

• Concrete pump truck (1 unit); 

• Piling plant (1 unit) and pile casing (to be transported by flat bed truck); 

• Concrete wagons; 

• Dump truck (1 unit); 

• Site cabins (to be transported by flat bed truck); 

• Compactor (1 unit, to be transported by flat bed truck); 

• Excavator (1 unit, to be transported by flat bed truck); and 

• Soil-nailing plant (1 unit, to be transported by flat bed truck). 

The large construction plant will be delivered to the existing heavy load 
berthing facility at the northern part of the island by flat top barge with a large 
capacity derrick crane.  The small construction materials and plant items will 
be delivered to the pier using a derrick lighter.  A clear water depth at high 
tide of around 2.5 to 3m will be required.  A hydrographical survey has been 
carried out at the existing berthing facility and has confirmed that there is 
sufficient water depth and hence no dredging of the approach channel and the 
berthing area will be required (see Figures 2.4a and 2.4c).    

Due to the size and weight of the wind turbine components (including the 
blades, nacelle and steel tower sections), the transportation of these 
components using the long access route will require significant road 
upgrading works (including major slope works) at many locations.  An 
alternative route, the short access route, will therefore be used to transport 
these components to the Project Site.  The turbine components will be 
delivered by a flat bed barge with an attendant crane and moored off-shore, 
adjacent to the existing pier at the southern part of the island within the 
typhoon shelter.  The barge will require a clear water depth of 2m.  A 
hydrographical survey has been carried out in the area and confirmed that 
there is sufficient water depth and hence no dredging will be required (see 
Figures 2.4b and 2.4c).     

The short access route (see Figure 3.3a) will involve the construction of a 
temporary steel platform at the existing jetty in the south-western part of the 
island and temporary steel bridge structure (see Figure 3.3f).   The temporary 
platform will be constructed above the high tide level and no marine works 
will be required.  The wind turbine components (including the blades, 
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nacelle, and steel tower sections) will be lifted from the barge to the temporary 
steel platform using a floating crane.  The components will be lifted to the 
deck of the temporary bridge by the crawler crane and then transported by the 
self-propelled transporter to the Project Site along the existing road.  Minor 
widening or slope trimming may be required at certain locations of the short 
access route for the passage of long vehicles delivering the wind turbine 
components (see Figures 3.3a and 3.3g).   

The Project Site (see Figure 3.1b) will occupy an approximate area of 54m x 
100m, including the lay down areas for construction materials and wind 
turbine components.  It is currently anticipated that only minor site clearance 
and formation will be required.  The engineering design indicates that the 
materials underneath the Project Site comprise poor quality fill overlying rock.  
A reinforced concrete foundation with pre-bored H-piles will be required for 
supporting the wind turbine. 

The main construction activities at the Project Site are: 

• site clearance and formation; 

• pre-bored H-piling and construction of reinforced concrete foundation 
(about 9m x 9m x 2m) for the wind turbine; 

• erection of wind turbine tower by assembling pre-fabricated steel tower 
sections; 

• installation of nacelle and rotor blades using the cranes; 

• installation of step up transformer and substation; 

• installation of transmission cables between the substation and the 11 kV 
supply grid; and 

• testing and commissioning of the wind turbine system. 

3.3.1 Operation of the Project  

The operation of the wind turbine, including start-up and shut-down, will be 
automatic.  It will produce electricity when the wind speeds are in the range 
of 3 to 25 m s-1.  The wind turbine brakes by full feathering of the blades.  
The blades of the wind turbine will be locked automatically when the wind 
speed is above 25 m s-1 to avoid damage.   

The wind turbine will be unmanned and attendance by operational personnel 
will only be required during emergencies or routine maintenance.  All 
functions of the wind turbine will be monitored and controlled remotely at the 
control room of one of CAPCO’s power stations or CLP’s sub-stations.  Users 
with appropriate access rights can send a Stop, Pause, Start or Reset command 
to the turbine using the remote control system.  
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3.4 PLANNING AND IMPLEMENTATION PROGRAMME  

The Project will be planned and implemented by CAPCO together with 
consultants and contractors.  Subject to the review of the wind turbine 
feasibility assessment results and ongoing regulatory discussions with the 
HKSAR government (**), the current envisaged key stages of the Project are 
presented in Table 3.4a. 

Table 3.4a Proposed Project Programme 

Key Stage of the Project Indicative Date 
EIA and Permitting  Q2-Q4, 2006 
Project construction ** 2007 
Operation of the wind turbine ** 2008 

3.5 CONCURRENT PROJECTS 

At present there are no planned projects to be constructed in sufficient 
proximity to the Project Sites to cause cumulative environmental impacts.   
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4 NOISE 

4.1 INTRODUCTION 

This Section assesses the potential noise impacts associated with the 
construction and operation of the Project. 

4.2 RELEVANT LEGISLATION AND GUIDELINES 

4.2.1 Construction Noise 

The principal legislation relating to the control of construction noise is the 
Noise Control Ordinance (Cap. 400) (NCO).  Various Technical Memoranda 
(TMs), which stipulate control approaches and criteria, have been issued 
under the NCO.  The following TMs are applicable to the control of noise 
impacts from construction activities: 

• Technical Memorandum on Noise from Percussive Piling (PP-TM);  

• Technical Memorandum on Noise from Construction Work other than Percussive 
Piling (GW-TM); and 

• Technical Memorandum on Noise from Construction Work in Designated Areas 
(DA-TM). 

The Environmental Impact Assessment Ordinance (EIAO) (Cap. 499) also provides 
means to assess construction noise impacts.  The Technical Memorandum on 
Environmental Impact Assessment Process (EIAO-TM), issued under the EIAO, 
provides guidelines and noise criteria for evaluating construction noise 
impacts. 

General Construction Works 

Under the EIAO, potential noise impact arising from general construction 
works during normal working hours (ie 07:00 to 19:00 hrs on any day not 
being a Sunday or public holiday) at the openable windows of buildings is to 
be assessed in accordance with the noise criteria specified in the EIAO-TM.  
The EIAO-TM noise standards are presented in Table 4.2a. 

Table 4.2a EIAO-TM Day-time Construction Noise Standard (Leq, 30 min dB(A)) 

Use Noise Standard (dB(A)) 

Domestic Premises 75 

Educational Institutions (normal periods) 

Educational Institutions (during examination periods) 

70 

65 

When assessing a Construction Noise Permit (CNP) application for the use of 
Powered Mechanical Equipment (PME) during the restricted hours, the Noise 
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Control Authority will compare the Acceptable Noise Levels (ANLs), as 
promulgated in GW-TM, and the Corrected Noise Levels (CNLs) (ie after 
accounting for factors such as barrier effects and reflections) associated with 
the proposed PME operations.  The ANLs are related to the noise sensitivity 
of the area in question and different Area Sensitivity Ratings (ASR) have been 
established to reflect the background characteristics of different areas.  The 
appropriate ASR for the Noise Sensitive Receiver (NSR) is determined with 
reference to Table 4.2b. 

Table 4.2b Area Sensitivity Ratings 

Degree to which NSR is affected by 
Influencing Factor (IF) 

Types of Area Containing NSR 

Not 
Affected 

Indirectly 
Affected 

Directly 
Affected 

Rural area, including Country Parks or village 
type developments 

A B B 

Low density residential area consisting of low-rise 
or isolated high-rise developments 

A B C 

Urban area  B C C 

Area other than those above B B C 

Notes: 
The following definitions apply:  
(a) "Country Park" means an area that is designated as a country park pursuant to section 14 

of the Country Parks Ordinance;  
(b) "directly affected" means that the NSR is at such a location that noise generated by the IF is 

readily noticeable at the NSR and is a dominant feature of the noise climate of the NSR;  
(c) "indirectly affected" means that the NSR is at such a location that noise generated by the 

IF, whilst noticeable at the NSR, is not a dominant feature of the noise climate of the NSR; 
(d) "not affected" means that the NSR is at such a location that noise generated by the IF is not 

noticeable at the NSR; and  
(e) "urban area" means an area of high density, diverse development including a mixture of 

such elements as industrial activities, major trade or commercial activities and residential 
premises. 

 

The relevant ANLs are shown in Table 4.2c. 

Table 4.2c Acceptable Noise Levels (ANL, Leq, 5 min dB(A)) 

Time period Area Sensitivity Rating (dB(A)) 

 A B C 

All days during the evening (ie 19:00-23:00 hrs) and 
general holidays (including Sundays) during the day and 
evening (ie 07:00-23:00 hrs) 

60 65 70 

All days during the night-time (ie 23:00-07:00 hrs) 45 50 55 

As the Project Site is located in a rural area and no influencing factors affect 
the NSRs, an ASR of “A” has been assigned.   
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The Noise Control Authority will consider a well-justified CNP application,  
for construction works within restricted hours as guided by the relevant 
Technical Memorandum issued under the NCO.  The Noise Control 
Authority will take into account adjoining land uses and any previous 
complaints against construction activities at the site before making a decision.  
Nothing in this EIA Report shall bind the Noise Control Authority in making 
its decision.  The Noise Control Authority may include any conditions in a 
CNP that it considers appropriate.  Failure to comply with any such 
conditions may lead to cancellation of the CNP and prosecution action under 
the NCO. 

4.2.2 Operational Noise 

The EIAO-TM and Technical Memorandum on Noise From Places Other than 
Domestic Premises, Public Places or Construction Sites (IND-TM) specifies the 
applicable ANLs for the operation of the Project.  The ANLs are dependent 
on the ASR and the time of the day and are presented in Table 4.2d. 

Table 4.2d ANLs to be used as Operation Noise Criteria 

LAeq 30min (dB(A)) Time Period 

ASR “A” ASR “B” ASR “C” 

Day-time (ie 07:00-19:00 hrs) 60 65 70 

Evening (ie 19:00-23:00 hrs) 60 65 70 

Night-time (ie 23:00-07:00 hrs) 50 55 60 

Fixed Plant Noise 

Fixed plant noise is controlled under Section 13 of the NCO and the 
predictions will be undertaken in accordance with the IND-TM.  The noise 
criteria for planning and design of Designated Projects are set out in the EIAO-
TM as follows: 

• the noise level at the facade of the nearest NSR is at least 5 dB(A) lower 
than the appropriate ANL (as shown in Table 4.2d) as specified in the IND-
TM; or, 

• the prevailing background noise level (for quiet areas with a noise level 5 
dB(A) below the appropriate ANL).   

The noise criteria stipulated in the IND-TM are also dependent on the ASR of 
the NSR, as shown in Table 4.2d. 

As the Project Site is located in a rural area and no influencing factors affect 
the NSRs, an ASR of “A” has been assigned.  Background noise measurement 
has been conducted to investigate the prevailing noise level in the Study Area.  
A 24-hour continuous measurement of prevailing free field noise levels in the 
vicinity of Hei Ling Chau Correctional Institution (N1) gave levels in the 
range 42 to 56 dB(A) LAeq, 30min.  With the inclusion of façade correction, the 
measured prevailing noise level will be equal to the (ANL – 5) criterion, and 
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therefore the (ANL – 5) criterion, ie 45 dB(A) LAeq, 30min for night-time period 
will be considered as the stipulated noise limit for the assessment of 
operational noise impact.  Details of the background noise measurements are 
provided in Section 4.3.3. 

4.3 BASELINE ENVIRONMENTAL CONDITIONS AND NOISE SENSITIVE RECEIVERS 

4.3.1 Baseline Environmental Conditions 

The proposed wind turbine will be located at the southern side of Hei Ling 
Chau.  An associated temporary steel platform and bridge will be located at 
the south-western part of the island.  The Study Area is rural in nature and is 
characterised by the low-rise buildings of the Correctional Institution and 
Addiction Treatment Centre.  Background noise levels are typical of a 
general rural environment and there are limited numbers of vehicles or noisy 
plant items within the Study Area.  The major noise sources are identified as 
the noise from the Correctional Institution and Addiction Treatment Centre, 
the traffic noise within the island and noise from passing marine vessels. 

4.3.2 Noise Sensitive Receivers 

The nearest NSRs are the Hei Ling Chau Correctional Institution (N1) and Hei 
Ling Chau Addiction Treatment Centre (Annex) (N2), which are located at 
about 740m and 380m away from the Project Site, respectively (see Figure 
4.3a).  The nearest NSR that may be affected by the enabling works along the 
long access route has been identified as the Staff Quarters (N3) (1) (see Figure 
4.3a).  For other locations along the long access route, there is either no NSR 
within a 300m radius or those that are presented are screened by non-sensitive 
air-conditioned administration buildings.  The natural terrain between the 
NSRs (N1 and N2) and the Project Site will act as a barrier and reduce the 
potential construction and operational noise impacts.  Terrain profiles 
between the NSRs (N1 and N2) and the Project Site are presented in Annex A1.  
The separation distances between the NSRs and the Project Site are 
summarised in Table 4.3a.  No planned NSR is identified within 2 km of the 
Project Site.   

Table 4.3a Identified Noise Sensitive Receivers 

NSR Location No. of 
Floors 

Distance to the 
Project Site (m) 

N1 Hei Ling Chau Correctional Institution  1 740m 

N2 Hei Ling Chau Addiction Treatment Centre (Annex)  1 380m 

N3 (a) Staff Quarters  1 Approx. 2,000m 

Note: 
(a)  Only applicable for assessment of the construction noise impacts associated with the 

enabling works along the long access route. 

 
(1) It is a bungalow type accommodation not designed for family units.  Site visit indicated that the quarter has not 

been occupied for sometime. 
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4.3.3 Baseline Noise Measurement  

To investigate the prevailing noise levels at Hei Ling Chau, noise 
measurements were made from 6 to 7 June 2006 at the boundary of Hei Ling 
Chau Correctional Institution (N1).  The noise measurements were 
conducted using a SVAN 949 Sound Level Meter (Type 1), calibrated using a 
SVAN Sound Level Calibrator Type 4231 with a calibration signal of 94.0 
dB(A) at 1kHz.  The measurements were conducted with reference to the 
calibration and measurement procedures stated in the IND-TM.   

As the background noise at Hei Ling Chau is generally low, the baseline noise 
measurement represents the typical acoustic environment in the vicinity of the 
NSRs.  The measurement results are summarised in Table 4.3b.  Since the 
microphone was set in the free field measurement mode, an appropriate 
façade correction of 3dB(A) has been applied to the noise measurement 
results.  The timeline chart showing the prevailing noise levels at N1 is 
presented in Figure 4.3b.   

Table 4.3b Measured Prevailing Noise Levels (with 3dB(A) Façade Correction) 

NSRs Period LAeq, 30min dB(A) 

  Minimum Average Maximum 

N1 07:00 – 23:00 hrs 49 54 59 

 23:00 – 07:00 hrs 45 49 57 

The measured noise levels at NSR N2 are in the range of 51 – 54dB(A) Leq, 30min 
during daytime, which are similar to the noise levels measured at NSR N1.  It 
is anticipated that the background noise levels at NSR N2 during night-time 
will be similar to that measured at NSR N1 due to the similar environment on 
the island. 

4.4 POTENTIAL SOURCES OF IMPACT 

4.4.1 Construction Phase 

The main construction activities associated with the Project with the potential 
to cause noise impacts to the identified NSRs are as follows: 

• Construction of the temporary steel platform and bridge at the short access 
route – transportation of plant and equipment, rock breaking, micro-
piling, excavation, soil nailing, concreting, erection of the temporary 
bridge and transportation of wind turbine components; 

• Enabling works along the long access route – minor road widening and slope 
works at some sections of the existing road; and 

• Construction works at wind turbine site – site formation and erection of wind 
turbine.  
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The construction works for the temporary steel platform and bridge at the 
short access route and at the Project Site will be carried out in phases without 
overlapping in accordance with the proposed construction work programme.  
As per the proposed construction programme, there will be about 1 to 2 
vehicles passing through the long and short access routes per hour.   
 
The construction noise assessment was undertaken based on the proposed 
construction work programme and plant inventory presented in Annex A2 and 
Figures 3.1b, 3.3a to 3.3g.  The plant inventory has been reviewed by the 
Design Engineer and is confirmed to be suitable for completing the Project 
within the scheduled timeframe.  

The normal working hours of the contractor will be between 07:00 and 19:00 
hours from Monday to Saturday (except public holidays).  Construction 
activities during restricted hours are not expected.  Should evening and night 
works between 19:00 and 07:00 hours or on public holidays (including 
Sundays) be required, the contractor will submit a CNP application which will 
be assessed by the Noise Control Authority.  Conditions stipulated in CNP 
will be strictly followed.  

4.4.2 Operational Phase 

Sources of Wind Turbine Noise 

The sources of noise emitted from the operating the wind turbine include the 
rotation of mechanical and electrical equipment and aerodynamic noise 
originating from the flow of air around the blades.  The mechanical and 
electrical equipment that may have potential noise producing effects are the 
gearbox, transformer and generator.  The aerodynamic noise generally 
increases with increases in rotor speed.   

With reference to a published study (1), it is anticipated that vibration 
introduced by the wind turbine will not be a concern as the components of the 
wind turbine are attached in such a way that vibrations are either not 
transmitted or are damped.  Wind turbine manufactures use computer aided 
models for wind turbine design and fabrication to ensure that the vibration of 
different components does not interact to amplify noise.  

It is now a standard practice for the wind turbine manufacturers to 
incorporate low-noise features into their standard products.  Sound 
insulation materials will be used in the nacelle to enclose the generator, shaft 
and gearbox so as to reduce the medium and high frequency noises.  The 
airfoil blades are purposely designed to reduce aerodynamic noise generated 
during wind turbine operation.   

For the proposed wind turbine, the use of a synchronous generator makes it 
possible to transfer the revolution of the wind turbine directly to the power 

 
(1) Wind Turbine Issues, March 2004.  A White Paper prepared by the Renewable Energy Research Laboratory, Centre 

for Energy Efficiency and Renewable Energy Department of Mechanical and Industrial Engineering, University of 
Massachusetts at Amherst. 
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generator without using a multiplying gear, which contributes to the 
elimination of noise caused by the gear and saving the labour needed for its 
maintenance.   

Wind Turbine Noise Source Term 

The proposed wind turbine has a capacity of 800kW to 1.3MW, with a design 
maximum blade rotating speed of about 31 rpm (refer to Table 3.2a).  This 
design limits the noise generation, and hence it will also limit the noise 
impacts to the identified NSRs.  In addition, modern wind turbines have 
already incorporated many design features to reduce noise emissions.       

Information sourced from wind turbine suppliers indicates that the typical 
sound power level of a wind turbine with a capacity of 800kW to 1.3MW can 
be designed to 104 dB(A), inclusive of the rotation of mechanical parts, sound 
of electrical components and aerodynamic noise.  

The sound power level of the proposed wind turbines covers the full range of 
operation, including start-up, shut-down, cut-in, cut-out, braking and yawing 
and the full range of wind speeds.  It is technically feasible and practicable to 
limit the operational noise level for a wind turbine to 104 dB(A) and with no 
tone, impulse and intermittency characteristics by applying standard plant 
design features (see Annex 3).  The tender specification of the Project will 
specify that the wind turbine will have a typical operational noise level of 104 
dB(A) with no tonality, impulsiveness and intermittency characteristics. 

In view of the above, an overall sound power level of 104 dB(A) with no tonal, 
impulse and intermittency characteristics has been assumed in the noise 
impact assessment.   

Description of Wind Turbine Operation 

Normally the rotor speed of proposed wind turbine will vary from 14 to 31 
rpm in the range of effective wind speed, ie 3 to 25 m s-1.  The rotors will 
reach the maximum speed when wind speed reaches about 10 to 15 m s-1 and 
thereafter remain at the same speed up to 25 m s-1.  With reference to a wind 
turbine model that is a suitable size for the Hei Ling Chau site, the noise level 
reaches maximum noise level of 104dB(A) at about 15 m s-1 (see Annex A3.3).  
When the wind speed exceeds 25 m s-1, the wind turbine will cut-off, ie the 
rotating parts of the wind turbine including rotor, blades and shaft will all 
stop, and hence the wind turbine will not cause any mechanical noise.  With 
reference to the hourly wind speed data obtained from the Hong Kong 
Observatory at Cheung Chau Station for Year 2004, about 96% of the data 
were below 15 m s-1, in which 93% were below 10 m s-1.  It should also be 
noted that in high wind speeds exceeding 10 m s-1, the background noise 
generated by trees, shrubs, terrain and wind itself would gradually exceed 
and mask the wind turbine noise.  Therefore, an overall sound power level of 
104 dB(A) has been adopted as the reasonable worst-case. 

The anticipated sound power levels of the wind turbine in 1/3 octave bands 
are presented in Annex A3.1. 
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4.5 ASSESSMENT METHODOLOGY 

4.5.1 Construction Phase 

The construction noise impact assessment was undertaken in accordance with 
the procedures outlined in the GW-TM, which is issued under the NCO and 
the EIAO-TM.  The assessment methodology is summarised below. 

• Locate representative NSRs that may be affected by the Project; 

• Determine the plant teams for corresponding activities, based on the 
agreed plant inventory; 

• Assign sound power levels (SWLs) to the PME proposed based on the 
GW-TM or other sources; 

• Calculate the correction factors based on the distance between the NSRs 
and the notional noise source position of the work sites; 

• Apply corrections in the calculations, such as potential screening effects 
and acoustic reflection, if any; and 

• Predict the construction noise levels at NSRs in the absence of any 
mitigation measures. 

The total SWL associated with each construction activity was based on an 
assumed plant inventory.  All PME are assumed to be stationary while 
performing the noisiest activity, such as loading/off-loading, lifting and rock 
breaking at different Notional Noise Sources attributed to various 
construction activities.  The notional source positions of the work sites were 
established in accordance with the procedures stated in the GW-TM.  As per 
the proposed construction programme, about 1 to 2 vehicles will pass through 
the long and short access routes per hour.  No adverse impact is anticipated 
due to vehicle movements along the access routes.  The potential noise 
impacts at NSRs were subsequently evaluated by comparing the predicted 
noise levels with the EIAO-TM day-time construction noise limits (Leq, 30min 
dB(A)), as outlined in Section 4.2.1. 

4.5.2 Operational Phase 

The operational noise impact assessment was undertaken in accordance with 
the procedures outlined in the ISO 9613 (1) and IND-TM, which is issued under 
the NCO and the EIAO-TM.  The assessment took into account the distance 
attenuation, atmospheric absorption and corrections of tonality, impulsiveness 
and intermittency, if any, in accordance with the IND-TM.   

 
(1) ISO 9613 Acoustics - Attenuation of Sound during Propagation Outdoors. 
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4.6 EVALUATION OF IMPACTS 

4.6.1 Construction Phase 

The source-to-NSR distances are presented in Table 4.6a. 

Table 4.6a Noise Sensitive Receivers and Horizontal Distance to Major Noise Sources 

Approx. Horizontal Distance to Source (m) NSR Location 
Temporary Steel 

Platform and Bridge
Project Site Along the Long 

Access Route 

N1 HLC Correctional Institution  640 740 Insignificant 
impact 

N2 HLC Addiction Treatment 
Centre (Annex)  

75 380 Insignificant 
impact 

N3 Staff Quarters  Insignificant    
impact 

Insignificant 
impact 

2 

Based on existing topography, NSR N1 will not have direct line of sight to the 
Project Site.  Therefore, with reference to the GM-TM, a negative correction of 
10 dB(A) has been included in the construction noise assessment.   

There will be some enabling works along some sections of the long access 
route, including slope cutting, erection of temporary platform and backfilling.  
The nearest NSR (N3) that may be affected is located next to one of the 
enabling work areas along the route (see Figure 3.3c).  Due to the close 
proximity to the work area, practicable mitigation measures, including 
limiting the concurrent use of construction equipment, using quiet 
construction plant and noise barriers, are recommended to be implemented 
when works are undertaken near NSR N3.  Since the works area is very close 
to this NSR, it would be possible for the contractor to provide noise barrier in 
the form of site hoardings to achieve the screening effect, provided that the 
barriers have no openings or gaps (1).  The proposed barriers should be at 
least 3m high with a superficial surface density of at least 10 kgm-2.  This 
would provide a minimum 10 dB(A) attenuation.  The contractor will ensure 
that the conditions of the hoardings are properly maintained throughout the 
construction period.   

As NSR N3 is located at more than 1.5km and 2km from the temporary steel 
platform and bridge at the short access route and the Project Site, respectively, 
it is anticipated that the construction works at these locations will have 
negligible noise impacts to NSR N3.  Similarly, the enabling works along the 
long access route will have negligible noise impacts to NSRs N1 and N2. 

The predicted noise levels at NSRs N1 and N2 due to the construction works 
at the temporary steel platform and bridge and the Project Site comply with 
the stipulated criterion.  The predicted noise levels at NSR N3 (after the 

 
(1)  If CSD could arrange not to use this staff quarter during the construction period, there will be no noise impact to this 

NSR. It will not be necessary to provide a noise barrier at this location. 
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implementation of the recommended mitigation measures) due to the 
enabling works along the long access route range from 79 to 83 dB(A), which 
exceed the noise criterion by 4 to 8 dB(A). 

Details of the noise calculations are presented in Annex A2.  A summary of 
the construction noise levels is presented in Table 4.6b.  As per the proposed 
construction programme, there will not be overlapping periods between 
construction activities.   

Table 4.6b Predicted Construction Noise Levels at NSRs  

Construction Noise Levels at Different Work Areas, Leq, 30 min dB(A) NSR 
Temporary Steel 

Platform and Bridge 
Project Site Along the Long Access 

Route 

N1 35 - 46 51 Insignificant impact 

N2 63 - 74 57 Insignificant impact 

N3 Insignificant impact Insignificant impact 79 – 83 

Note: 
(a) Noise criterion for construction noise impact is 75 dB(A). 

The assessment indicates that the predicted noise levels will exceed the day-
time construction noise criterion after the implementation of the 
recommended mitigation measures due to the close proximity of the NSR N3 
to the works area.  Details of the residual construction noise impact 
associated with the enabling works along the long access route are 
summarised in Table 4.6c.  Erection of a full enclosure is considered not 
practicable due to the space constraints.   

Table 4.6c Predicted Residual Noise Impacts at N3 (After Mitigation)  

Construction Stage 

Along the long access route (a) 

Mitigated Noise Levels 
dB(A) 

Residual Impact 
dB(A) 

R-1a Slope cutting - rock breaking 82 7 

R-1b Slope cutting - site clearance 81 6 

R-2 Erection of temporary platform 79 4 

R-3a Backfilling - compacting 83 8 

R-3b Backfilling - excavation 81 6 

R-3c Backfilling - site clearance 81 6 

Notes: 
(a) Mitigated with quiet construction plant and noise barriers. 
(b) Noise criterion for construction noise impact is 75 dB(A). 

Due to the construction sequence, it is not possible that all the construction 
plant and equipment to be delivered or transported to the Project Site using 
the short access route (see Section 2).  Although residual impacts from the 
enabling works along the route are predicted, the period of exceedance is very 
short.  The works near the staff quarters will last for about a week only and 
the affected time is very short when compared with the overall construction 
programme of about 12 months.   
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As confirmed on site, air-conditioners are provided for the NSR N3 and the 
quarter is not currently occupied.  CSD agreed not to arrange staff to stay at 
this quarter as far as possible when construction works are undertaken in the 
area.  CAPCO will inform CSD prior to the commencement of the 
construction works.  The noise impacts to the NSR N3 would be considered 
as low and acceptable in terms of the magnitude and the effects on health.  
No long-term adverse impact is anticipated.   

It should be noted that the construction noise assessment presented above is 
based on a worst case scenario in which the construction plant are assumed to 
be operated continuously and simultaneously during each construction stage.  
In reality, this scenario is unlikely to occur.    

As per the proposed construction programme, there will not be overlapping 
periods between each construction activities.  Therefore, cumulative noise 
impacts during the construction period will not be a concern.  Given that 
there will be residual impacts from the enabling works in the area of the long 
access route, mitigation measures as recommended in Section 4.7 should be 
implemented. 

4.6.2 Operational Phase 

Based on the typical sound power level of 104 dB(A), the facade noise levels at 
the identified NSRs are predicted and summarised in Table 4.6d.  The 
predicted noise levels comply with both of the stipulated (ANL-5) daytime 
and night-time noise criteria of 55 dB(A) and 45 dB(A).  A 10 dB(A) screening 
effect has been taken into account for NSR N1 due to topography shielding 
and no direct line of sight to the whole swept area of the rotors (see Annex 
A1.1).  Some buildings in NSR N2 may have line of sight to a small part of the 
swept area of the blades but most part of the wind turbine will be screened off 
(see Annex A1.2).  Therefore, a 5 dB(A) attenuation was included in the 
calculation.  The terrain profiles presented in Annex A1 are derived from a 
Digital Elevation Model (DEM) based on the Land Information Centre (LIC) 
data obtained from the Lands Department.  Details of the noise calculations 
are presented in Annex A4. 

Table 4.6d Predicted Facade Noise Levels at NSRs 

NSR Description  Predicted Facade Noise 
Level, dB(A) 

N1 Hei Ling Chau Correctional Institution  29 

N2 Hei Ling Chau Addiction Treatment Centre (Annex) 40 
Notes: 
(a) Daytime noise criterion is 55 dB(A). 
(b) Night-time noise criterion is 45 dB(A). 
(c) N3 will not be affected by the operation of the wind turbine with a separation of about 

2,000m. 

It should be noted that the assessment is conservative as a hemispherical 
propagation model has been assumed.  If spherical propagation is adopted, 
which is considered a feasible approach for a project with one wind turbine 
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surrounded by soft ground, the noise level at the NSRs will be further reduced 
by 3 dB(A).  Also, based on the methodology outlined in the ISO 9613, the 
predicted noise levels are the maximum worst-case as the assessment has 
assumed 100% downwind propagation (1).  Graphical representations of the 
wind direction and wind speed prepared based on the hourly wind data 
obtained from the Hong Kong Observatory at Cheung Chau Station in Year 
2004, and the wind monitoring data obtained from the on-site wind 
monitoring station are presented in Annex A5.  It is indicated that the 
prevailing wind propagation are from north and east.  In reality, NSRs N1 
and N2 are not located along the downwind propagation paths as they are 
located to the north and north-west of the wind turbine, respectively.  
Therefore, the actual noise levels perceived at the NSRs are expected to be 
lower than those shown in Table 4.6d.   

4.7 MITIGATION MEASURES 

4.7.1 Construction Phase 

The contractor is required to adopt site specific direct technical measures as 
specified below for the enabling works along the long access route near NSR 
N3. 

• Avoid or reduce concurrent operation of construction equipment; 

• Use of quiet construction plant; 

• Use of site hoarding barriers with a minimum height of 3m.  In general, 
this would provide a minimum 10 dB(A) attenuation for the low-rise 
receivers.  The barriers should not have openings or gaps and have a 
superficial surface density of at least 10 kgm-2.  The location and extent of 
the proposed barrier are shown in Figure 4.7a;  

• As a last resort, indirect mitigation measures in the form of window 
insulation and air-conditioning (air-conditioners have been provided for 
the staff quarters) are recommended to mitigate the residual noise impact.  
In general, this would provide a minimum 10 dB(A) attenuation for the 
receivers.   

• After consultation with CSD, agreed mitigation measures would be 
implemented (eg the use of air-conditioners and avoidance of use of the 
affected staff quarter during the period when works are undertaking in 
the area).  The Contractor will closely liaise with the CSD to programme 
the noisy construction works such that the noise impact to the CSD staff 
will be avoided or reduced.  Prior to commencement of the construction, 
CSD will be notified with the programme of the works, the planned 
construction activities, the potential impacts to the Staff Quarters, the 

 
(1)  Various combinations of temperature and relevant humidity applicable to Hong Kong climate has been assessed for 

atmospheric adsorption of noise and the worst case scenario (ie at 30oC and relative humidity of 100%) has been 
adopted in the assessment.  Please see Annex A4.3 for details. 



Figure 4.7a
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measures to mitigate the impacts, the monitoring programme to check the 
efficiency of the measures, and the communication channels between CSD 
and the Site Engineer.  

4.7.2 Operation Phase 

Noise reduction methods for wind turbines include special finishing of gear 
teeth, using low speed cooling fans and adding baffles and acoustic insulation 
to the nacelle.  The detailed methods to be employed vary from supplier to 
supplier.  It is practicable and achievable to reduce the wind turbine with 
typical sound power level to 104 dB(A) during the detailed design stage of the 
wind turbine. 

The noise assessment indicates that under the worst-case scenario (covering a 
full range of operation including start-up, shut-down, cut-in, cut-out, braking 
and yawing; and the full range of wind speeds), with a wind turbine with 
typical sound power level of 104 dB(A) and with no tone, impulse and 
intermittence characteristics, the predicted facade noise levels at the identified 
NSRs will comply with the day-time and night-time noise limits at all NSRs.  

4.8 ENVIRONMENTAL MONITORING AND AUDIT 

4.8.1 Construction Phase 

Noise monitoring is recommended during the construction phase to ensure 
the compliance to acceptable noise levels at the identified NSRs.  Noise 
monitoring will be undertaken at two locations, Hei Ling Chau Addiction 
Treatment Centre (Annex) (N2) and Staff Quarters (N3) (1), and at a frequency 
of once a week.  Regular site audits (ie once a month) will be conducted to 
ensure that the proposed mitigation measures are implemented properly and 
that the plant inventory used on site is consistent with the assumptions used 
in the EIA Report.   

4.8.2 Operation Phase 

During the operation phase, noise monitoring will be undertaken at the 
nearest NSR (ie Hei Ling Chau Addiction Treatment Centre (Annex) (N2)) 
during the night-time period at the agreed monitoring location to ensure the 
compliance with the stipulated noise criterion.  As wind speed will vary 
throughout the year and hence the potential noise impacts, it is recommended 
to monitor noise levels at monthly intervals for the first 12 months of the 
operation of the wind turbine.   The monitoring frequency will increase to 
biweekly intervals during the higher wind speed months (ie winter months - 
from December to January), and storm season – (July) within the first 12-
month monitoring period.  

 
(1)  If CSD could arrange not to use this staff quarter (NSR N3), there will be no potential noise impact to this NSR.  

Noise monitoring will not be required at this location. 
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4.9 CONCLUSION 

No adverse construction phase noise impacts are predicted at NSRs N1 and 
N2.  The mitigated construction noise activities for the enabling works along 
the long access route near the CSD’s Staff Quarters (N3) would cause a 
temporary exceedance of the day-time construction noise criterion.  
Mitigation measures have been recommended. 

The tender specification of the Project will specify that the wind turbine will 
have a typical sound power level of 104 dB(A) with no tonality, impulsiveness 
and intermittency characteristics.  For a wind turbine with a typical sound 
power level of 104 dB(A), the consequent predicted facade noise levels will 
comply with the day-time and night-time noise limits at all NSRs.  Noise 
monitoring for the first 12 months of operation of the wind turbine is 
recommended to ensure compliance with the stipulated noise limits.  
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5 ECOLOGY 

5.1 INTRODUCTION 

This Section presents the baseline conditions of ecological resources within the 
Study Area and the results of an assessment of the potential ecological impacts 
of the construction and operation of the wind turbine.   

Baseline conditions for each ecological component of the terrestrial 
environment were evaluated based on information from the literature and 
focussed field surveys conducted for the purposes of this EIA.  Measures 
required to mitigate any identified adverse impacts are recommended, where 
appropriate. 

5.2 RELEVANT LEGISLATION AND GUIDELINES 

A number of international conventions and local legislation and guidelines 
provide the framework for the protection of species and habitats of ecological 
importance.  Those related to the Project are as follows: 

• Forests and Countryside Ordinance (Cap 96); 

• Wild Animals Protection Ordinance (Cap 170);  

• Animals and Plants (Protection of Endangered Species) Ordinance (Cap 187); 

• Town Planning Ordinance (Cap 131); 

• Hong Kong Planning Standards and Guidelines Chapter 10 (HKPSG); 

• The Technical Memorandum on Environmental Impact Assessment Process 
under the Environmental Impact Assessment Ordinance (EIAO-TM);  

• United Nations Convention on Biodiversity (1992); and 

• PRC Regulations and Guidelines. 

The Forests and Countryside Ordinance prohibits felling, cutting, burning or 
destroying of trees and growing plants in forests and plantations on 
Government land.  The subsidiary Forestry Regulations prohibit the picking, 
felling or possession of listed rare and protected plant species.  The list of 
protected species in Hong Kong which comes under the Forestry Regulations 
was last amended on 11 June 1993 under the Forestry (Amendment) Regulation 
1993 made under Section 3 of the Forests and Countryside Ordinance. 

Under the Wild Animals Protection Ordinance, designated wild animals are 
protected from being hunted, whilst their nests and eggs are protected from 
destruction and removal.  All birds and most mammals including all 
cetaceans are protected under this Ordinance, as well as certain reptiles, 
amphibians and invertebrates.  The Second Schedule of the Ordinance that 
lists all the animals protected was last revised in June 1997. 
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The purpose of the Animals and Plants (Protection of Endangered Species) 
Ordinance is to restrict the import and export of scheduled species.  The 
Ordinance is primarily related to controlling trade in threatened and 
endangered species and restricting the local possession of them. 

The recently amended Town Planning Ordinance provides for the designation 
of areas such as “Coastal Protection Areas”, “Sites of Special Scientific Interest 
(SSSIs)”, “Green Belt” and "Conservation Area” to promote conservation or 
protection or protect significant habitat.   

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

Annex 16 of the EIAO-TM sets out the general approach and methodology for 
assessment of ecological impacts arising from a project or proposal, to allow a 
complete and objective identification, prediction and evaluation of the 
potential ecological impacts.  Annex 8 recommends the criteria that can be 
used for evaluating ecological impacts. 

The Peoples’ Republic of China (PRC) is a Contracting Party to the United 
Nations Convention on Biological Diversity of 1992.  The Convention requires 
signatories to make active efforts to protect and manage their biodiversity 
resources.  The Government of the Hong Kong SAR has stated that it will be 
“committed to meeting the environmental objectives” of the Convention 
(PELB 1996). 

In 1988 the PRC ratified the Wild Animal Protection Law, which lays down basic 
principles for protecting wild animals.  The Law prohibits killing of protected 
animals, controls hunting, and protects the habitats of wild animals, both 
protected and non-protected.  The Law also provides for the creation of lists 
of animals protected at the state level, under Class I and Class II.  There are 
96 animal species in Class I and 156 in Class II.  Class I provides a higher 
level of protection for animals considered to be more threatened. 

5.3 LITERATURE REVIEW OF ECOLOGICAL CHARACTERISTICS OF HEI LING CHAU 

5.3.1 Methodology 

A literature review was conducted to determine the existing ecological 
conditions within the Study Area and to identify habitats and species of 
potential importance that might be affected by the Project.  The review of the 
existing conditions covered the entire Hei Ling Chau.  The local literature 
reviewed included:  
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• Porcupine! (Newsletter of Department of Ecology & Biodiversity, 
University of Hong Kong) (1); 

• AFCD Biodiversity Newsletters (2);  

• Annual Report of Hong Kong Bird Watching Society (3); 

• Hong Kong Amphibians and Reptiles (4) ; 

• A Field Guide to the Amphibians of Hong Kong (5); 

• Field Guide to the Dragonflies of Hong Kong (6); 

• Field Guide to Butterfly Watching in Hong Kong (7) ; 

• The Avifauna of Hong Kong (8);  

• Gymnosperms and Angiosperms of Hong Kong (9); 

• Orchidaceae of Hong Kong (10); and, 

• Feasibility Study for Land Formation and Infrastructure Works for Prison 
Development at Hei Ling Chau - Public Consultation. 

5.3.2 Results 

General Setting 

Hei Ling Chau has been a restricted access area since the development of the 
additional treatment centre managed by the Correctional Services Department 
(CSD) in 1974.  No systematic study of the island’s ecological condition has 
been undertaken at Hei Ling Chau and therefore there is limited information 
on the flora and fauna.  According to the aerial photograph (11), Hei Ling 
Chau has an area of approximately 190 ha and is covered mostly by 
shrubland, with plantation along the fringe of the buildings and concrete 
roads.      

 
(1)  Newsletter of Department of Ecology & Biodiversity, University of Hong Kong Issues 1 to 33. 
(2)  AFCD Biodiversity Newsletters. 
(3)  Hong Kong Bird Watching Society (1990 -2000).  Annual Reports. 
(4)  Karsen, S. J., Lau, M. W. N. and Bogadek, A. (1998).  Hong Kong Amphibians and Reptiles.  Urban Council, Hong 

Kong 
(5)  AFCD (2005).  A Field Guide to the Amphibians of Hong Kong. Friends of Country Park.  
(6)  Wilson, K.D.P. (2004).  Fuide Guide to the Dragonflies of Hong Kong. Friends of Country Park.  
(7)  Yiu V (2004).  Field Guide to the butterflies of Hong Kong. Friends of Country Park. 
 
(8)  Carey, G.J., Chalmers, M.L., Diskin, D.A., Kennerley, P.R., Leader, P.J., Leven, M.R., Lewthwaite, R.W., Melville, 

D.S., Turnbull, M., and Young, L. (2001).  The Avifauna of Hong Kong. Hong Kong Bird Watching Society, Hong 
Kong. 

(9)  Xing, F.W., Ng, S.C., Chau, L.K.C. (2000).  Gymnosperms and angiosperms of Hong Kong. Memoirs of the Hong Kong 
Natural History Society. 23: 21-136. 

(10)  Siu L P (2000). Orchidaceae of Hong Kong. Memoirs of the Hong Kong Natural History Society. 23: 137-147. 
(11) Lands Department (2004).  CW54879 8,000 feet, 9 February 2004.  
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Birds 

There is limited information on avifauna on Hei Ling Chau.  Hei Ling Chau 
is not expected to be an important area for birds due to the habitat 
characteristics of hilly areas, dominated by shrubland, very limited extent of 
wetlands, and under certain extent of human disturbance due to the current 
use of CSD.  However, the utilisation of birds at Hei Ling Chau should be 
assessed by detailed surveys. 

Herpetofauna 

Apparently only the herpetofauna of Hei Ling Chau has been studied in the 
past.  Three species of common amphibians: Three-striped Grass Frog Rana 
macrodactyla, Brown Tree Frog Polypedates megacephalus, and Ornate Pygmy 
Frog Microhyla ornata have been reported (1).   

Reptiles recorded in terrestrial habitats of Hei Ling Chau included Bogadek’s 
Burrowing Lizard Dibamus bogadeki (2), which is a very rare species, endemic to 
Hong Kong.  Only four specimens were found so far, with one of them 
collected on Hei Ling Chau in 1987.  It is expected that forest or tall 
shrubland are the lizard’s preferred habitats and it lives in soil or under stones 
or rotting wood lying on the forest floor.   

Butterflies and Dragonflies 

There is limited information on butterflies and dragonflies on Hei Ling Chau. 

Mammals 

There is limited information on mammals on Hei Ling Chau. 

Stream Fauna  

There is limited information on aquatic fauna on Hei Ling Chau.   

5.4 EFFECTS OF WIND FARMS ON ECOLOGICAL RESOURCES (EXPERIENCE) 

It has been acknowledged in the international literature that the operation of 
wind turbines and wind farms have limited effects on ecological resources.  
The exception to this has been the reported effects on migratory birds.  Poor 
site selection has lead to the siting of wind farms on bird migration routes 
leading to subsequent bird strikes.  An overseas and local literature review 
was undertaken to ascertain the effects of wind power projects on ecological 
resources and, in particular, birds.  The major local and overseas literature 
review included:  

 
(1)  Lau, M.W.N. & Dudgeon, D. (1999) Composition and distribution of Hong Kong Amphibian fauna. Memoirs of Hong 

Kong Natural History Society 22:1-79. 
(2)  Karsen, S. J., Lau, M. W. N. and Bogadek, A. (1998).  Hong Kong Amphibians and Reptiles.  Urban Council, Hong 

Kong 
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• Environmental Impact Assessment for Renewable Energy by a Wind 
Turbine System on Lamma Island (1); 

• Lochelbank Wind Farm: Environmental Statement (2); 

• Heemskirk Wind Farm: Development Proposal and Environmental 
Management Plan (3); 

• Windfarms and Birds: An analysis of the effects of windfarms on birds, 
and guidance on environmental assessment criteria and site selection 
issues (4); 

• Avian Collisions with Wind Turbines: A summary of existing studies and 
comparisons to other sources of avian collision mortality in the United 
States (5); 

• Potential Impacts of Wind Turbines on Birds at North Cape, Prince 
Edward Island (6); and,  

• Wind Farms and Birds (7). 

It should be noted that most of the above aspects are concerned with wind 
farms and are thus much larger in scale than the proposed single wind turbine 
on Hei Ling Chau. 

Habitat loss, habitat fragmentation/isolation and disturbance to wildlife are 
the typical ecological impacts due to the development projects.  In addition 
to such typical ecological impacts, wind farms could result in the following 
impacts on birds and their movement (8) (9) (10) (11) (12): 

• Habitat avoidance/ disturbance; 

 
(1)  ERM HK (2004). Environmental Impact Assessment for Renewable Energy by a Wind Turbine System on Lamma Island. 
(2)  ERM-UK. (2004). Lochelbank Wind Farm: Environmental Statement.  Report for National Wind Power. 

(3)  Hydro Tasmania (2003). Heemskirk Wind Farm: Development Proposal and Environmental Management Plan. 
http://www.hydro.com.au/environment/www_heemskirk_dpemp/ 

(4)  BirdLife International (2003) Windfarms and Birds : An analysis of the effects of windfarms on birds, and 
guidance on environmental assessment criteria and site selection issues.  Paper presented in Convention On The 
Conservation Of European Wildlife And Natural Habitats. 

(5)  Andrea Kingsley and Becky Whittam (2001). Potential Impacts of Wind Turbines on Birds at North Cape, Prince Edward 
Island. 

(6)  Kingsley A. and Whittam B. (2001).  Potential Impacts of Wind Turbines on Birds at North Cape, Prince Edward 
Island.  A report for the Prince Edward Island Energy Corporation. 

(7)  RSBP (2004). Information: of Wind Farms and Birds. 

(8)  Erickson, W. P., Johnson, G. D., Strickland, M. D., Young Jr., D.P., Sernka, K.J. & Good, R.E. (2001). Avian 
Collisions with Wind Turbines: A summary of existing studies and comparisons to other sources of avian collision 
mortality in the United States. Western EcoSystems Technology Inc. National Wind Coordinating Committee 
(NWCC) Resource Document. http://www.nationalwind.org/pubs/avian_collisions.pdf. 

(9)  Andrea Kingsley and Becky Whittam (2001). Potential Impacts of Wind Turbines on Birds at North Cape, Prince Edward 
Island.  

(10)  Hydro Tasmania (2003). Heemskirk Wind Farm: Development Proposal and Environmental Management Plan. 
http://www.hydro.com.au/environment/www_heemskirk_dpemp/ 

(11)  BirdLife International (2003) Windfarms and Birds : An analysis of the effects of windfarms on birds, and 
guidance on environmental assessment criteria and site selection issues.  Paper presented in Convention On The 
Conservation Of European Wildlife And Natural Habitats. 

(12)  ERM-UK. (2004). Lochelbank Wind Farm: Environmental Statement.  Report for National Wind Power. 
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• Creation of a barrier effect to bird movement; and 

• Bird injuries or death through collision with operating turbines and wires 
or as a result of being attracted to the turbine at night time by lighting 
used for safety reasons. 

BirdLife International recently reviewed and analysed the effects of wind 
farms on birds with the following recommendations: 

• The effects attributable to wind farms are variable and are species-, 
season- and site-specific.   

• There are some indications that wind turbines may be barriers to bird 
movement.  Whether this is a problem will depend on the size of the 
wind farm, spacing of turbines, the extent of displacement of flying birds 
and their ability to compensate for increased energy expenditure.  

• The majority of studies have quoted low collision mortality rates per 
turbine, but in many cases these are based only on found corpses, leading 
to under-recording of the actual number of collisions.   

• Relatively high collision mortality rates have been recorded at several 
large, poorly sited wind farms in areas where large concentrations of 
birds are present, especially migrating birds, large raptors or other large 
soaring species, e.g., Altamont Pass in California, USA, Tarifa and 
Navarra in Spain.  In these cases, actual deaths resulting from collision 
are high, notably of the golden eagle Aquila chrysaetos and the griffon 
vulture Gyps fulvus. 

• The weight of evidence to date indicates that locations with high bird use, 
especially by species of conservation concern, are not suitable for wind 
farm development (e.g., in Spain, regional recovery plans prohibit wind 
farms in areas important for the breeding and feeding of imperial eagles 
Aquila heliaca).  Site selection is crucial to minimising collision mortality.  
The precautionary principle is advocated where there are concentrations 
of species of conservation importance.   

On the basis of the literature review, a number of indicative bird groups 
which are considered to be particularly sensitive, or potentially so, to wind 
farms have been identified and these are listed in Table 5.4a.   

The bird species recorded in Hong Kong which are classified as the primary 
species considered to be more vulnerable to wind turbine collisions are 
presented in Table 5.4a. 
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Table 5.4a Local Bird Species Identified to be Sensitive to Wind Turbine (Collisions) 
(ERM 2004 (1)) 

Species Group  Local Status 

Gaviidae divers Recorded in Hong Kong.  

Podicipedidae grebes Recorded in Hong Kong.  

Sulidae gannets & boobies Recorded in Hong Kong. 

Ciconiiformes herons & storks Recorded in Hong Kong.   

Anserini swans and geese Recorded in Hong Kong. 

Anatinae ducks Recorded in Hong Kong. 

Accipitridae raptors Recorded in Hong Kong.   

Stenidae terns Recorded in Hong Kong.   

Alcidae alcids/suks Recorded in Hong Kong. 

Strigiformes owls Recorded in Hong Kong. 

Gruidae cranes Recorded in Hong Kong. 

Passeriformes especially nocturnal migrants Recorded in Hong Kong.  

In addition to the above recommendations of BirdLife International (2003), the 
definitions below have been used in this assessment to classify all the 
previously recorded bird species in Hei Ling Chau into primary (most at risk 
from impacts) or secondary species.  

Primary Species 

• Study Area comprised suitable foraging or breeding habitats for the 
species, and the flight heights and paths of their usual activities fall within 
the height of the proposed wind turbine (ie the rotating blades of the 
wind turbine, approximately 30 to 90m above ground level); and  

• Aerial foragers, including all raptors, swifts, swallows, which spend a 
large proportion of their behaviour flying. 

Secondary Species 

• The species has been recorded on Hei Ling Chau, but the areas within and 
in the vicinity of the Project Site do not provide suitable habitat for the 
species; and 

• The species usually does not fly over the Study Area at a similar height to 
the wind turbine (ie approximately 30 to 90 m above ground level). 

The full list of primary and secondary species identified in Hong Kong is 
presented in Table A of Annex B.  

 
(1)  ERM HK (2004). Environmental Impact Assessment for Renewable Energy by a Wind Turbine System on Lamma Island 
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5.5 IDENTIFICATION OF INFORMATION GAPS 

5.5.1 Introduction 

The majority of the habitat types within the Study Area, based on the recent 
aerial photographs (CW54879 9.2.2004 8000 feet) and the reconnaissance 
survey undertaken on 19 August 2005, are hilly areas covered by shrubland 
(the dominant habitat), developed areas and plantation.  The Project Site is 
located within a developed area with very limited vegetation. 

As discussed in Section 3 (Project Description), no marine works are required 
for the Project.  Consequently, the coral, inter-tidal and sub-tidal benthic 
communities will not be impacted and hence are not assessed in this EIA.  

5.5.2 Scope of Field Surveys 

The literature review discussed in Section 5.3 indicates that there is limited 
ecological information available within the Project Site and the Study Area.  

To supplement the limited available information and to evaluate the 
ecological significance of the site, in particular the utilisation of birds and 
Bogadek’s Burrowing Lizard, more than 6 months of ecological baseline 
surveys were conducted to collect ecological baseline information for the 
ecological impact assessment.  The surveys were conducted during August to 
October 2005, April to May 2006 (wet season) and November 2005 to March 
2006 (dry season).  The surveys included habitat/vegetation, mammal, bird, 
herpetofauna and invertebrates (butterfly and dragonfly) surveys. 

5.6 ASSESSMENT METHODOLOGY 

5.6.1 Ecological Baseline Surveys  

The Study Area was defined as the area within 500m of either side and along 
the Project boundary, including the Project Site and enabling works along the 
access routes, which virtually covered the whole island of Hei Ling Chau.  
Following a literature review of available ecological data characterising the 
Study Area, a reconnaissance survey was undertaken in August 2005 to 
update and field check the validity of the information gathered in the 
literature review.  A number of more focussed baseline field surveys were 
then identified and carried out to characterise the existing ecological 
conditions of the Study Area.  The surveys were designed to fill the data gaps 
identified in Section 5.5.  Special attention was paid to those areas and floral 
and faunal species which will be directly impacted by the enabling works and 
construction of the wind turbine.   

The following baseline ecological surveys were undertaken: 

• Habitat and vegetation surveys; 

• Bird surveys (including night survey);  
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• Mammal surveys (including night survey); 

• Invertebrates (butterflies and dragonflies) surveys;  

• Herpetofauna surveys (including night surveys); and 

• Aquatic fauna surveys. 

Habitats and Vegetation  

Field surveys were focused on the habitats within the areas that will be 
directly impacted by the Project.  The surveys were performed on 19 August 
2005, 19 December 2005, 25 March 2006 and 29 April 2006.  The aim of the 
surveys was to establish the ecological profile of the Study Area.  A habitat 
map of the Study Area is shown in Figure 5.6a. 

Habitats were mapped based on Government aerial photographs (year 2004)(1) 
and field ground truthing.  Representative areas of each habitat type were 
surveyed on foot.  Plant species within each habitat type and their relative 
abundance were recorded with special attention to rare or protected species.  
Nomenclature and conservation status of plant species follow Xing et al (2) and 
Siu 2000 (3). 

Mammal Survey 

Surveys of mammals within the Study Area were carried out along the survey 
transects (see Figure 5.6b) on 19 August, 26 November, 19 December 2005, 25 
March, 19, 24, 29 April and 4 May 2006.  Night surveys for mammals were 
carried out on 24 April and 4 May 2006. 

As most mammals occur at low densities, all sightings, tracks, and signs of 
mammals were actively searched.  A night time survey was also undertaken.  
Nomenclature for mammals followed Reels and Lau 1998(4) and Wilson and 
Reeder (5).  No quantification of abundance of mammals in the Study Area 
was made, due to the difficulties in translating sights and tracks (e.g., 
burrows) to actual abundance. 

Birds 

Habitats and areas of potential ecological importance for avifauna within the 
Study Area were identified in a reconnaissance survey.  Baseline surveys of 
bird populations were undertaken within those selected habitats using two 
quantitative methods (ie the point count and vantage point methods).  Bird 
surveys were carried out on 19 December 2005, 12 January, 8 February, 22 

 
(1)  Lands Department (2004).  CW54879 8,000 feet, 9 February 2004. 

(2)  Xing, F.W., Ng, S.C., Chau, L.K.C. (2000).  Gymnosperms and angiosperms of Hong Kong. Memoirs of the Hong Kong Natural 
History Society. 23: 21-136. 

(3)  Siu L P (2000). Orchidaceae of Hong Kong. Memoirs of the Hong Kong Natural History Society. 23: 137-147. 

(4) Reels and Lau (1998). Wildlife Windows One. Porcupine! 17: 23 

(5)  Wilson D.E. and D.M. Reeder. (1992).  Mammal species of the world: A taxonomic and geographic reference. 
Smithsonian Institution Press, Washington & London. 
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February, 21 March, 20 April, 24 April, and 4 May 2006.  Night-time bird 
surveys were undertaken on 24 April and 4 May 2006 qualitatively. 

• Point Count Method:  Bird communities in each major habitat type 
recorded within the Study Area, including mainly shrubland, developed 
area, plantation and reservoir, were surveyed using the point count 
method.  A total of 15 sampling points were selected and their locations 
are shown in Figure 5.6c.  Ten minutes were spent counting birds at each 
sampling point.  All birds seen or heard within 30m of the sampling 
points were counted.  Activities of the birds were categorised into 4 
classes:  

- perching/preening (P); 

- foraging (Fr);  

- flying above (Fl); and  

- engaging in breeding activities (Br).   

Signs of breeding (eg nests, recently fledged juveniles) within the Study 
Area were also recorded.  Observations were made using 8X binoculars 
and photographic records were taken, if possible.  Bird abundance in 
each major habitat type was expressed in number of birds per hectare 
(total birds counted divided by total surveyed area).   

Bird species encountered outside counting points but within the Study 
Area were also recorded to produce a complete species list.  Signs of 
breeding (eg nests, recently fledged juveniles) were also recorded.  
Ornithological nomenclature followed Carey et al (1). 

• Vantage Point Method:  The aim of the vantage point method was to 
determine flight activity patterns over the proposed wind turbine in order 
to: 

- identify areas of critical importance to birds; and  

- estimate collision likelihood with reference to the recorded flight path 
of the potentially affected bird species (ERM 2004) (2).   

A vantage point (VP) was identified to observe the entire Study Area for 
the vantage point survey.  It is noted that the wide coverage of the VP 
meant that ~ 90% of the Study Area was visible.  Watches were 
undertaken by a single observer (bird specialist) in all weather conditions 
except poor visibility (<300m).  Weather conditions (wind direction, 
precipitation and visibility) were recorded during the survey.  The Study 

 
(1) Carey, G.J., Chalmers, M.L., Diskin, D.A., Kennerley, P.R., Leader, P.J., Leven, M.R., Lewthwaite, R.W., Melville, 

D.S., Turnbull, M., and Young, L. (2001).  The Avifauna of Hong Kong. Hong Kong Bird Watching Society, Hong 
Kong.  

(2) ERM HK (2004). Environmental Impact Assessment for Renewable Energy by a Wind Turbine System on Lamma Island. 
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Area for the vantage point survey was divided into five zones, Zones 1 to 
5, to facilitate the data recording (see Figure 5.6c).  During each watch, 2 
hierarchical recording methods were used to record data, as follows:   

(a) The arc visible from the VP was scanned constantly until a primary 
species (ie raptors, terns and herons) was detected in flight.  Once 
detected, the bird was followed until it ceased flying or was lost from 
view.  The time of that the bird was detected was recorded to the 
nearest minute.  The route followed by the bird was plotted in the 
field on to 1:5 000 scale maps, regardless of whether or not the bird 
was within the Study Area.  For each flying route the time spent 
within the Study Area was recorded to the nearest second.  The 
bird’s flying height was estimated at the point it entered the Zone 5 
(interval 0) and at 15 sec intervals thereafter, and classified as flying 
height > 10m, < 100m or > 100m above ground level.  Due to the 
topography of the Study Area, the bird’s flying height cannot be 
estimated outside Zone 5.  These observations had priority over 
Method (b).   

(b) At the end of each 5-min period, flight activity within the Study Area 
by secondary species (ie rails, bulbuls, cuckoos, and white eyes) were 
summarised.  Data recorded included the number of flying birds, ie 
the minimum number of individuals that could account for the 
activity observed, details of notable movements, eg number, height 
and direction of secondary species flights. 

• Nest Searches:  Searches for evidence of avian breeding activity within 
the Study Area were undertaken.  Species targeted for nest searches were 
raptors and waterbirds.  Searches for raptor nests involved roaming 
around areas of high raptor activity (eg coastal cliffs) and other areas with 
suitable nesting habitat (eg woodlands).  Searches for waterbird breeding 
activity involved roaming along the coastal areas.  In addition to 
searching for nests, any observations of bird behaviour that might indicate 
a nest in the vicinity were noted.   

Herpetofauna Survey 

Surveys of herpetofauna within the Study Area were carried out on 19 
August, 26 November, 19 December 2005, 25 March, 19, 24, 29 April and 4 
May 2006.  Night surveys of the amphibians, were carried out on 24 April 
and 4 May 2006.  Herpetofauna surveys were conducted through direct 
observation and active searching in all major habitat types along the survey 
transects (see Figure 5.6b) and in potential hiding places such as among leaf 
litter, inside holes and under stones and logs within the Study Area.  Dip-
netting was used to survey tadpoles in aquatic habitats.  Auditory detection 
of species-specific calls was also used to survey frogs and toads.  During the 
surveys, all reptiles and amphibians sighted and heard were recorded.  Night 
time surveys for amphibians were also undertaken.  Nomenclature and 
status used for reptiles follows Karsen et al (1998) while that of amphibians 
follows Chan et al (2005). 
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• Wooden Cover Board Survey:  In view of the difficulties of searching for 
Bogadek’s Burrowing Lizard Dibamus bogadeki using the standard 
herpetofauna survey methods, specific designed wooden cover boards 
were used to investigate the distribution of Bogadek’s Burrowing Lizard, 
as well as other herpetofauna species.  Wooden cover board surveys have 
been used to survey fossorial lizards with success (1), and this is the first 
time they have been used in Hong Kong for herpetofauna surveys.   

• Due to the lack of the secondary woodland and tall shrublands habitats, 
and the low variety of microhabitats in the understorey of shrublands and 
plantation within the Study Area and the proposed turbine site, wooden 
cover boards were deployed in the Study Area to create favourable 
microhabitat to attract herpetofauna, in particular Bogadek’s Burrowing 
Lizard.  A total of 30 wooden cover boards were deployed in 
representative habitats within the Study Area (10 in developed area, 10 in 
shrubland and 10 in plantation) (Figure 5.6b) on 19th December 2005 till 4th 
May 2006.  These boards were checked in every subsequent survey to 
record the species present.   

Invertebrate Survey   

Surveys of butterfly and dragonfly species within the Study Area were carried 
out on 19 August, 26 November, 19 December 2005, 25 March, 19, 24, 29 April 
and 4 May 2006, along the survey transects (see Figure 5.6b).  Nomenclature 
for butterflies follows Yiu 2004 (2) and dragonfly nomenclature followed 
Wilson 2004 (3). 

Aquatic Fauna Survey 

Aquatic fauna surveys were undertaken on 19 August, 26 November, 19 
December 2005, 25 March, 19, 24, 29 April and 4 May 2006 to identify the 
water bodies and aquatic resources in the Study Area.  The water bodies, 
including streams and a reservoir were actively searched.  Direct observation 
was undertaken for sensitive species or individuals, and active searching 
using hand nets and casting nets was carried out for most areas of the 
reservoir.  All fish species recorded were identified in the field and the 
number of individuals seen was also recorded.  Streams identified within the 
Study Area were visited and stream fauna were studied by direct observation 
and active searching.   

5.6.2 Assessment Methodology 

The information presented in the following sections has been based on the 
findings of baseline surveys performed.  The importance of potentially 
impacted ecological resources identified within the Study Area was assessed 
using the EIAO-TM methodology.  The potential impacts due to the 

 
(1)  Sutton, P.E., Mushinsky, H.R. and McCoy, E.D. (1999) Comparing the use of pitfall drift fences and cover boards for 

sampling the threatened sand skink (Neoseps reynoldsi). Herpetological Review 30:149-151. 

(2)  Yiu V (2004).  Field Guide to the Butterflies of Hong Kong.  Hong Kong Discovery Ltd. 

(3)  Wilson K. P.D. (2004).  Field Guide to the Dragonflies of Hong Kong.  Friends of the Country Parks. 
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construction and operation of the wind turbine and associated enabling works 
along the access routes were then assessed (following the guideline of Annex 
16 of the EIAO-TM) and the impacts evaluated (based on the criteria 
stipulated in Annex 8 in the EIAO-TM).   

5.7 ECOLOGICAL BASELINE CONDITIONS 

5.7.1 Existing Habitat and Vegetation 

Some of the Study Area is in a natural condition and is dominated by 
shrubland, some areas are partly disturbed by the prison and staff quarters 
developments.  Habitats found within the Study Area include plantation, 
shrubland, abandoned wet agricultural land, reservoir, stream and developed 
area (see Figure 5.6a).  Colour photographs of all recorded habitat types, as 
well as other features and species of conservation interest, are presented in 
Figures 5.7a to 5.7e.   

A total of 107 plant species were recorded (see Table 1 of Annex B).  Two 
locally protected plant species Artocarpus hypargyrea and Eulophia flava were 
recorded within the Study Area (see Figure 5.7f).  The number of plant species 
and the size of each identified habitat type are presented in Table 5.7a. 

Table 5.7a Habitat Types Recorded Within the Study Area 

Habitat type Area (hectare)/  
Length (km) 

Number of Plant 
Species Recorded 

Plantation 1.1 ha 33 

Shrubland  160 ha 62 

Abandoned wet agricultural land 0.1 ha 31 

Streams 0.4 km 20 

• Stream 1 0.05 km  

• Stream 2 0.08 km  

• Stream 3 0.27 km  

Reservoir 0.2 ha 0 

Developed Area 29.9 ha 33 

Plantation 

Two small patches of plantation were found mainly at the east and south of 
the Study Area, which comprised a total of 1.1 ha.  A total of 33 plant species 
were recorded in the plantations. 

The plantation located at the north of the Project Site is cultivated long time 
ago, at the fringe of a few abandoned village houses.  The canopy species 
reached the height of 8 to 12m and the understorey was scarcely occupied by 
native trees and shrubs. It can be divided into a middle layer 4 to 8m in height 
and a lower layer 1 to 2m in height.  The canopy species are dominated by 
Delonix regia, Casuarina equisetifolia and Artocarpus hypargyrea.  The middle 
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Photographic Records of Shrubland within the Study Area

Shrubland was found to be the dominant habitat of Hei Ling Chau. Boulders were found on
most hill slopes scattered within the shrubs.

The shrubland was dominated by a few native shrubs including
, and

Schefflera octophylla,
Rhodomrytus tomentosa Cratoxylum cochinchinensis Eurya nitida.

Low shrubs dominated Hei Ling Chau’s shrublands, as a result of the windy and exposed
conditions.Tall shrubs were found at valley only.









ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

5 - 14 

layer of understorey was dominated by Dimocarpus longan, Melia azedarach and 
Sterculia lanceolata while the lower layer is dominated by Macaranga tanarius, 
Schefflera octophylla and Celtis sinensis.  Three individuals of a locally 
protected tree species Artocarpus Artocarpus hypargyrea were recorded at the 
plantation, and are mature in size.  This plantation is remote from the Project 
Site.  The locations of Artocarpus are shown in Figure 5.7f. 

The plantation located at the south of the Study Area is an exotic plantation, 
dominated by the tree species Acacia confusa with a canopy height of 3 to 5m.  
They are young in age and the understorey was sparcely occupied by native 
shrubs and weeds, including Bridelia tomentosa, Lantana camara and Miscanthus 
sinensis.  The photographic records of plantations are shown in Figure 5.7a. 

Shrubland 

Shrubland is the dominant habitat type within the Study Area.  It was 
dominated by several native shrub species, including: Rhodomrytus tomentosa, 
Cratoxylum cochinchinensis, Eurya nitida, Embelia laeta, Embelia ribes and 
Gardenia jasminoides.  Shrubland patches in the valleys are usually taller, with 
an average 2 to 4m in height, while those on the hill slope and ridge of the 
hills are 1 to 2.5m in height.  A total of 62 plant species, with one of them, the 
Golden Eulophia Eulophia flava, a rare and protected plant species in Hong 
Kong, were recorded within the shrubland.  The photographic records of 
shrubland are shown in Figure 5.7b and the location of Golden Eulophia is 
shown in Figure 5.7f.  

Abandoned Wet Agricultural Land 

A small patch of abandoned wet agricultural land was found in the middle of 
the island next to a few village houses.  It was dominated by the cultivated 
plant Zingiber officinale.  The abandoned wet agricultural land was moist 
most of the time during the surveys with sedges found within the habitat.  A 
total of 31 plant species were recorded but none of them are rare or protected 
plant species.  The photographic records of abandoned wet agricultural land 
are shown in Figure 5.7c. 

Streams 

Three partially modified streams, S1 to S3, were found within the Study Area.  
Twenty plant species were recorded along the streams and no rare/protected 
species were found during the surveys.  The photographic records of streams 
are shown in Figure 5.7d. 

Stream S1 is a drain running through the abandoned wet agricultural land (see 
Figure 5.6a).  The lower course of stream S1 was cemented while the upper 
course was an underground channel.  The riparian vegetation of stream S1 
was open and shaded by limited grasses and shrubs in the vicinity.  Only 
limited water flow was recorded in Stream S1 during the surveys.   

Stream S2 was partially channelised in the lower courses and running under 
the existing Hei Ling Chau Road to the east (near to the Hei Ling Chau 
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Correctional Institution).  Stream S2 has a natural bottom, particularly in the 
upper and middle courses, and is dominated by medium to small sized 
boulders.  The upper and middle courses are covered by the close canopy of 
the adjacent shrubland while the lower course of the stream is more open with 
limited shading by the shrubs and grasses in the vicinity.  Only limited water 
flow was recorded in lower course during the survey.  

Stream S3 is partially channelised in the upper and lower courses, and was 
connected to the reservoir located in the middle of the Island.  The middle 
course of S3 remains natural with boulder substratum and a semi-open 
riparian canopy adjoining shrubland in the vicinity.  Moderate water flow 
was recorded during survey.   

Reservoir 

A reservoir was found in the middle of the island.  A partially channelised 
stream was found at the west of the reservoir to discharge the overflow water 
towards the Hei Ling Chau Addiction Treatment Centre (Annex).  No plants 
were found in the habitat.  The photographic records of the reservoir are 
shown in Figure 5.7d. 

Developed Areas 

Developed areas, comprised the buildings of Hei Ling Chau Correctional 
Institution, Hei Ling Chau Addiction Treatment Centre, Hei Ling Chau 
Addiction Treatment Centre (annex) and Lai Sun Correctional Institution, as 
well as other associated facilities including administration buildings, staff 
quarters, two helipads, a guard dog kennel and a few old village houses.  A 
typhoon shelter is located at the western side of the island.   The 
photographic records developed areas are shown in Figure 5.7e. 

All of the vegetation recorded within this habitat type, such as Acacia confusa, 
Delonix regia, Bauhinia blackeana and Ficus microcarpus, were planted for 
landscaping purposes.  This habitat is highly developed in nature and of 
limited ecological significance.  A total of 33 plant species were found in this 
habitat, no rare plant species were found.   

5.7.2 Wildlife 

Mammals 

Only one mammal species, the House Shrew Suncus murinus, was recorded in 
the shrubland within the Study Area. 

Birds 

Seventy-four bird species were recorded during the quantitative and 
qualitative surveys.  Only the Great Egret and Narcissus Flycatcher, were 
recorded outside the survey points but within the Study Area.  Seventy 
species were recorded during point count surveys and 24 species were 
recorded in vantage point surveys.  No bird species was recorded during the 
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night surveys.  There were seven bird species of conservation interest, 
including Black Kite Milvus migran, Greater Coucal Centropus sinensis, Crested 
Goshawk Accipiter trivirgatus, Commom Buzzard Buteo buteo, Pacific Reef 
Egret Egretta sacra, Common Kestrel Falco tinnunculus and White-bellied Sea 
Eagle Haliaeetus leucogaster, encountered during the surveys.  All of them are 
recognised as Class II protected species in the PRC.  White-bellied Sea Eagle 
is also listed as a rare species in the China Red Data Book and CITES 
Appendix II.   

• Black Kite is a Class II Protected Animal in PRC.  It is common in Hong 
Kong as resident and winter visitor, and the birds seen in the survey used 
the Study Area as foraging area where they soared in the air.   

• Greater Coucal is a Class II Protected Animal in PRC.  However, it 
occupies many types of habitats in Hong Kong, and is not uncommon.  
The bird was recorded in plantation and shrubland, but not within the 
Project Site. 

• Crested Goshawk is a Class II Protected Animal in PRC.  It is a rare but 
widespread resident bird in Hong Kong.  A male bird was seen 
performing display flight in the open area near the Project Site. 

• Common Buzzard is a Class II Protected Animal in PRC.  It is a common 
winter visitor to Hong Kong and found in various habitats.  One 
individual was recorded flying in the south-west of the Project Site. 

• Pacific Reef Egret is a Class II Protected Animal in PRC.  It is widespread 
along the coastline in Hong Kong.  Two sightings of the bird were 
observed along the shore near Addiction Treatment Centre (Annex). 

• White-bellied Sea Eagle is a Class II Protected Animal in PRC.  It is an 
uncommon resident in Hong Kong.  The bird was recorded flying over 
the Study Area and collecting nesting materials, but not recorded within 
the Project Site.  No nest or perching bird was seen in the Study Area.  
The nearest locations of the nest of White-bellied Sea Eagle were reported 
in Pa Tau Kwu and Green Island (1). 

• Common Kestrel is a Class II Protected Animal in PRC.  It is a common 
and widespread winter visitor and passage migrant in Hong Kong, found 
in opened areas and various habitats.  It was seen flying over the Project 
Site during the vantage point surveys (details see below). 

The locations of bird species of conservation value recorded during the 
surveys (except vantage point survey which presented separately) are shown 
in Figure 5.7f.   

• Point Count Survey:  A total of 70 bird species with a total of 1,479 birds 
were recorded during the point count surveys (see Table 2 of Annex B).  

 
(1) Tsim ST, Lee W H, Cheung C S, Chow K L, Ma Y N and Liu K Y (2003).  The Population and breeding ecology of 

White-bellied Seaeagles in Hong Kong. Hong Kong Biodiversity Issue No. 5 August 2003. 
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Sixty-four of which were recorded in the dry season and 44 in the wet 
season.   

Sixteen of the species encountered were resident to Hong Kong.  
Estimated bird abundance and recorded number of bird species in major 
habitats are summarised in Table 5.7b.  The highest bird abundance was 
recorded at the reservoir and the highest number of species was recorded 
in shrubland areas.   

Table 5.7b Mean Abundance and Number of Bird Species in Different Types of Habitat in 
the Study Area 

Habitat Season Plantation Shrubland Reservoir Developed Area

Abundance (no. of 
individuals ha-1) 

Dry 74.6 62.9 110.7 68.8 

 Wet 27.6 36.9 72.6 30.7 

 Overall 57.1 53.1 82.1 49.7 

No. of species Dry 30 45 11 42 

 Wet 20 32 19 29 

 Overall 35 54 24 49 

Among the recorded species, the most frequently counted birds were the 
Black Kites, a total number of 292 birds were counted, representing 19.7% 
of all birds.  Chinese Bulbul Pycnonotus sinensis, Crested Myna 
Acridotheres cristatellus, Japanese White-eye Zosterops japonicus, Masked 
Laughing Thrush Garrulax perspicillatus and Yellow-bellied Prinia Prinia 
flaviventria were also frequently recorded.  Rankings of the most 
common 10 species are summarised in Table 5.7c.  The details of bird 
species recorded at each habitat during the dry and wet season surveys 
are summarised in Table 3 of Annex B.   
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Table 5.7c  Most Common Birds Recorded in the Surveys and Their Relative Abundance 

Ranking Common Name Scientific Name Category of 
Sensitivity 

Total 
Number 

of 
Counts 

Relative 
Abundances 
(%) of Total 

Counts (1,479)
1 Black Kite Milvus migrans Primary 292 19.7 

2 Chinese Bulbul Pycnonotus sinensis Secondary 255 17.2 

3 Masked 
Laughing 
Thrush 

Garrulax perspicillatus Secondary 91 6.2 

4 Crested Myna Acridotheres 
cristatellus 

Secondary 82 5.5 

5 Japanese White-
eye 

Zosterops japonicus Secondary 72 4.9 

6 Yellow-bellied 
Prinia 

Prinia flaviventria Secondary 63 4.3 

7 Spotted Dove Streptopelia chinensis Secondary 57 3.9 

8 Barn Swallow Hirudo rustica Primary 54 3.7 

9 Tree Sparrow Passer montanus Secondary 46 3.1 

10 Red-whiskered 
Bulbul 

Pycnonotus jocosus Secondary 38 2.6 

• Vantage Point Survey:  There were 24 bird species recorded during the 
vantage point surveys, in which 23 (7 primary species) were recorded in 
the dry season and 20 species (3 primary species) in the wet season.  The 
details of seasonal differences are presented below: 

Dry Season 

Twenty-three species (7 primary species) were observed during the dry 
season with a total of 182 flight attempts observed within the Study Area.  
Black Kite contributed the most flight attempts (163, 89.5% of total), 
followed by Common Kestrel (5, 2.7%), Pacific Swift (5, 2.7%), House 
Swift (5, 2.7%), Crested Goshawk (2, 1%), Barn Swallow (1, 0.5%), and 
Common Buzzard (1, 0.5%) observed.  All of the bird species recorded, 
exclude Black Kite, discussed in the following section during the vantage 
point surveys were summarised in Table 5.7d.  The details of flight 
attempts of the Black Kite in the dry season are summarised in Table 5.7e. 
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Table 5.7d   Results of Vantage Point Surveys (Excluding the Black Kite) During the Dry 
Season 

Location 
Recorded 

Height Level Flight paths (if any) Species and Flight Attempts (in 
bracket) observed  

Within Zone 1 10m-100m above 
ground level 

North to south  Crested Goshawk (1) 

 >100m above 
ground level 

South to north Pacific Swift (1) 

Within Zone 2 10m-100m above 
ground level 

North to south Crested Goshawk (1) 

 >100m above 
ground level 

North to south Common Buzzard (1), Pacific 
Swift (1) 

Within Zone 3 10m-100m above 
ground level 

South to east Common Kestrel (1) 

  East to South House Swift (2), Pacific Swift (1)

Within Zone 4 10m-100m above 
ground level 

North to south House Swift (3), Barn Swallow 
(1) 

  South to North  Common Kestrel (1) 

Within Zone 5 10m-100m above 
ground level 

West to east  Pacific Swift (2) 

  North to south Common Kestrel (2) 

  South to north Common Kestrel (1) 

Total   19 

The flight attempts of all the recorded species (excluding the Black Kite), 
ie Common Kestrel and Pacific Swift, were generally 10 to 100m above the 
ground level within Zone 5 (see Table 4 of Annex B).  The utilisation rates 
of Common Kestrel and Pacific Swift recorded within Zone 5 during the 
vantage point surveys were low (see Table 4 of Annex B).  The flight paths 
of all the primary species except bird of prey (Black Kite, Common 
Buzzard, Crested Goshawk, Common kestrel), ie House Swift, Pacific 
Swift and Barn Swallow are shown in Figure 5.7g. 

Black Kite 

The Black Kite was the most frequently observed species during the 
Vantage Point Surveys, with a total of 163 flight attempt records (88.6% of 
the total records).  Most of the Black Kites flew at a height > 10m and < 
100m above ground level (157 attempts, more than 96% of total records), 
and only approximately 4% of the flight attempts were recorded > 100m 
above ground level (6 attempts) (see Figure 5.7h).  The most frequently 
observed flight attempts were found in Zone 1, the area most remote from 
the Project Site and close to the Hei Ling Chau Addiction Treatment 
Centre (Annex) (49 attempts, 30% of total records).  A total of 25 
attempts (all attempts recorded < 100m above ground level) were 
recorded within Zone 5, the location of the Project Site.   The details of 
flight attempts of the Black Kite in the dry season are summarised in Table 
5.7e. 
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Table 5.7e   Results of Vantage Point Surveys for Black Kite during the Dry Season Survey 

Height Level Location 
Recorded 

Flight Paths  Number of Flight Attempts 
Recorded (% of Total flight 

attempts of Black Kite 
Observed) 

> 10 and < 100 m 
above ground level 

Within Zone 1 Soaring 44 (27.0%) 

 Within Zone 2 Soaring 28 (17.2 %) 

 Within Zone 3 Soaring 24 (14.7 %) 

 Within Zone 4 Soaring 36 (22.1 %) 

 Within Zone 5 Soaring and flying pass 25 (15.3 %) 

    South to North 3 (1.8 %) 

    North to South 1 (0.6 %) 

    West to East 1 (0.6 %) 

    East to West 3 (1.8 %) 

Subtotal   157 (96.3%) 

> 100 m above 
ground level 

Within Zone 1 Soaring 5 (3.1%) 

 Within Zone 2 Soaring 1 (0.6%) 

 Within Zone 3 Soaring 0 (0%) 

 Within Zone 4 Soaring 0 (0%) 

 Within Zone 5 Soaring and flying pass 0 (0%) 

    East to west 0 (0%) 

    West to East 0 (0%) 

    South to North 0 (0%) 

    North to South 0 (0%) 

Subtotal   6 (3.7%) 

Total   163 

Common Buzzard 

The Common Buzzard was recorded, on 12 January 2006, during the 
vantage point surveys.  One individual was recorded flying from the Hei 
Ling Chau Addiction Treatment Centre (Annex) to the typhoon shelter, 
crossing over Zone 2 at a height of > 100m.  The flight path of the 
Common Buzzard recorded within the Study Area is presented in Figure 
5.7i. 

Crested Goshawk 

The Crested Goshawk was recorded, on 12 January 2006, during the 
vantage point surveys.  One individual was observed flying from the Hei 
Ling Chau Addiction Treatment Centre (Annex) towards the typhoon 
shelter, crossing over Zone 2 at a height > 10m and < 100m.  Another 
individual was observed flying from the guard dog kennel towards Hei 
Ling Chau Correctional Institute, crossing over Zone 1 at a height of > 
10m and < 100m.  The flight paths of the Crested Goshawk recorded 
within the Study Area are presented in Figure 5.7i. 





ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

5 - 21 

Common Kestrel 

The Common Kestrel was recorded, on 19 December, 12 January and 8 
February 2006, during the vantage point surveys.  One individual was 
recorded on 19 December flying from helipad towards the Project Site, 
crossing over Zone 5 at a height > 10m and < 100m.  Two individuals 
were recorded on 12 January flying from dog kennel to the Project Site, 
crossing over Zone 5 at a height of >10m and < 100m.  One individual 
was recorded on 12 January flying from the Project Site to eastern shore, 
crossing over Zone 3 at a height of > 10m and < 100m.  Two individuals 
were recorded on 8 February flying between dog kennel and eastern 
shore, crossing Zone 4 at a height of > 10m and < 100m.  The flight paths 
of the Common Kestrel recorded within the Study Area are presented in 
Figure 5.7i. 

Wet Season 

A total of 20 bird species (3 primary species) were observed during the 
vantage point surveys, with a total of 98 flight attempts observed within 
the Study Area.  Black Kite contributed the most flight attempts (87, 88.8 
% of total), followed by Barn Swallow (8, 8.2%) and Pacific Swift (3, 3.1%).  
The flight paths of Barn Swallow and Pacific Swift are shown in Figure 
5.7g and the details are shown in Table 5 of Annex B.  

The primary species, Black Kite, Barn Swallow and Pacific Swift were 
observed foraging within the Study Area.  Only Black Kite was recorded 
flying over Zone 5, crossing the location of the proposed wind turbine at a 
height > 10m and <100m above the ground level.   All the bird species 
recorded (excluding Black Kite) during the vantage point surveys are 
summarized in Table 5.7f. 

Table 5.7f Results of Vantage Point Surveys (Excluding the Black Kite) During the Wet 
Season  

Location 
Recorded 

Height Level* Flight paths (if any) Species and Flight attempts 
(in bracket) observed  

Within Zone 1 10m-100m above 
ground level 

Not applicable No bird observed  

Within Zone 2 10m-100m above 
ground level 

Not applicable No bird observed 

Within Zone 3 10m-100m above 
ground level 

East to south Pacific Swift (2), Barn Swallow 
(2) 

  South to east Barn Swallow (2) 

Within Zone 4 10m-100m above 
ground level 

North to south Barn Swallow (2), Pacific Swift 
(1) 

  South to north Barn Swallow (2) 

Within Zone 5 10m-100m above 
ground level 

Not applicable No bird observed 

Total   11 
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Black Kite  

The Black Kite was the most frequently observed species during the 
Vantage Point Surveys, with a total of 87 flight attempt records (88.8% of 
the total)(see Table 5.7g).  Similar to the results recorded in the dry 
season, the most frequently observed flight attempts were found in Zone 
1 (21 attempts, 24.1% of total records).  A total of 7 attempts (including 
soaring and flying pass) (8% of total) were recorded within Zone 5, the 
location of the Project Site (see Figure 5.7h).  

Table 5.7g Results of Vantage Point Surveys for Black Kite During the Wet Season 

Height Level Location 
Recorded 

Flight paths  Number of Flight 
attempts recorded (% of 
total flight attempts of 
Black Kite observed) 

< 100 m above ground 
level 

Within Zone 1 Soaring 21 (24.1%) 

 Within Zone 2 Soaring 17 (19.5%) 

 Within Zone 3 Soaring 13 (14.9%) 

 Within Zone 4 Soaring 16 (18.4%) 

 Within Zone 5 Soaring and flying pass 7 (8.0%) 

  • South to North 2 (2.7%) 

  • North to South 1 (1.4%) 

  • West to East 0 (0 %) 

  • East to West 1 (1.4%) 

Subtotal   74 

> 100 m above ground 
level 

Within Zone 1 Soaring 1 (1.1%) 

 Within Zone 2 Soaring 2 (2.3%) 

 Within Zone 3 Soaring 5 (5.7%) 

 Within Zone 4 Soaring 5 (5.7%) 

 Within Zone 5 Soaring and flying pass 0 (0%) 

  • East to west 0 (0 %) 

  • West to East 0 (0 %) 

  • South to North 0 (0 %) 

  • North to South 0 (0 %) 

Subtotal   13 

Total   87 

• Nest Search Survey:  Neither raptor nor waterbird nests were found 
during the surveys.  At least 9 recorded species had shown different 
degrees of possible breeding behaviours, such as courtship display, 
collecting nesting materials and territorial behaviour (see Table 5.7h).  A 
White-bellied Sea Eagle was seen collecting nesting materials and a 
Crested Goshawk was seen displaying in the air during the dry season 
survey.  Eggs of neither of these species were observed during the 
survey.  The details of bird species with breeding status are shown in 
Table 5.7h. 
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Table 5.7h Birds with ‘Suspected Breeding’ Status During the Surveys 

Common Name Scientific Name Suspected Breeding Behaviour 

White-bellied Sea Eagle Haliaeetus leucogaster Collecting nesting materials 

Crested Goshawk Accipiter trivirgatus Display flight 

Common Koel Eudynamis scolopacea Courtship calls 

Indian Cuckoo Cuculus micropterus Courtship calls 

Red-whiskered Bulbul Pycnonotus jocosus Collecting nesting materials 

Chinese Bulbul Pycnonotus sinensis Collecting nesting materials 

Oriental Magpie Robin Copsychus saularis Territorial defence, courtship calls 

Great Tit Parus major Juvenile seen 

Common Magpie Pica pica Nests found 

Invertebrates 

• Butterflies:  A total of 50 species of butterflies were recorded during the 
surveys (see Tables 6 to 8 of Annex B).  Thirty-six of which were recorded 
in the dry season and 43 in wet season.  Shrubland and plantation habitat 
have the highest number of butterfly species recorded (27 out of the 50 
species) in the wet season while shrubland has the highest number of 
butterfly species in the dry season (24 species).   Shrubland was also 
recorded to have the highest number of individual butterflies.  The 
number of butterfly species and total number of individuals recorded in 
each habitat of the Study Area are summarised in Table 5.7i. 

Table 5.7i Butterfly Species Recorded in Each Habitat of the Study Area 

Habitat Season Plantation Shrubland Abandoned 
Wet 

Agricultural 
Land 

Developed 
Area 

Reservoir Stream

No. of species Dry 20 24 0 6 0 0 
 Wet 27 27 4 13 0 0 
 Overall 35 35 4 15 0 0 
No. of individuals Dry 39 58 0 7 0 0 
 Wet 77 300 5 65 0 0 
 Overall 116 358 5 72 0 0 
No. of uncommon 
species 

 2 4 2 0 0 0 

No. of rare species  0 1 0 0 0 0 

Among the 50 butterfly species, 7 are uncommon, 2 are rare species and 
the rest are either common or abundant in Hong Kong.  Uncommon 
species include Bush Hopper Ampittia dioscorides, Small Banded Swift 
Pelopidas mathias, Indian Palm Bob Suastus gremius, Club Silverline 
Spindasis syama, Chocolate Royal Remelana jangala, Indian Fritillary 
Argyreus hyperbius and White-edged Blue Baron Euthalia phemius.  Rare 
species are Grass Demon Udaspes folus and Greenish Palm Bob Telicota 
ancilla.  None of these species of conservation importance were found 
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within the Project Site.  The locations of butterfly species recorded within 
the Study Area are shown in Figure 5.7f.   

• Dragonflies:  Thirteen dragonfly species were recorded in the Study 
Area during the survey (see Tables 9 to 11 of Annex B).  Thirteen of which 
were recorded in the wet season and two recorded in the dry season.  
Among the 13 species, two of them are uncommon in Hong Kong (Blue 
Sprite Pseudagrion microcephalum and Common Evening Hawker 
Anaciaeschna jaspidea) while the rest are either abundant or common.  
Both of the two dragonfly species of conservation importance were 
recorded outside the proposed wind turbine site.   The locations of 
uncommon dragonflies within the Study Area are shown in Figure 5.7f.   

Shrubland has the highest number of individuals of dragonflies and the 
highest number of species during the survey.  The number of dragonfly 
species and total number of individuals recorded in each habitat are 
summarised in Table 5.7j. 

Table 5.7j Dragonfly Species Recorded in Each Habitat of the Study Area 

Habitat Season Plantation Shrubland Abandoned 
Wet 
Agricultural 
Land 

Developed 
Area  

Reservoir Stream 

No. of species Dry 2 1 0 1 0 0 
 Wet 1 6 2 2 6 1 
 Overall 2 6 2 2 6 1 
No. of individuals Dry 2 58 0 1 0 0 
 Wet 15 92 3 35 26 1 
 Overall 17 150 3 36 26 1 
No. of uncommon 
species 

  1   1  

Herpetofauna 

A total of three species of amphibian, two species of turtle, five species of 
lizard and seven species of snake were recorded in the Study Area (see Tables 
12 and 13 of Annex B).  These include one locally rare turtle, Three-banded 
Box Turtle Cuora trifasciata, which is also a protected species and is listed in 
CITES Appendix II; and two uncommon reptile species: Burmese Python 
Python molurus (a locally protected species and listed in CITES Appendix II) 
and the uncommon Garnot’s Gecko Hemidactylus garnotii.  Two common and 
widespread reptiles, but listed in CITES Appendix II, the Common Rat Snake 
Ptyas mucosus and Chinese Cobra Naja atra, were also recorded.  The 
Common Rat Snake was found under the wooden board placed within the 
Project Site.  The remaining species are common locally and one is an 
introduced exotic (Red-eared Slider Trachemys scripta elegans).  

Among the 30 wooden cover boards set within the Study Area, the wildlife 
recorded included Common Blind Snake and Common Rat Snake.  No 
Bogadek’s Burrowing Lizard was recorded during the surveys.  It is expected 
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that the habitats within the Study Area is not Bogadek’s Burrowing Lizards 
preferred habitats. 

Stream Fauna 

No aquatic fauna was recorded within the natural streams and reservoir, 
which may be due to the limited water flow during the surveys.   

5.7.3 Existing Conditions of the Project Site and Areas for the Enabling Works 

Based on the literature review and the field surveys, it is concluded that the 
habitats recorded in the Project Site are mainly developed areas with small 
patches of shrubland (see Figure 5.7j).   

The developed area within the Project Site is currently used by a CSD 
contractor as a storage area for construction material.  The area is highly 
disturbed by human activities and is dominated by climbers such as Wedelia 
chinensis and Mikania micrantha.  A small patch of shrubland was found 
within the Project Site which is dominated by a few native shrubs, including 
Schefflera octophylla, Ilex asprella and Rhodomrytus tomentosa.  A total of 29 
plant species were recorded within the Project Site.   

Small patches of shrubland and developed areas along the long access route 
(ie Hei Ling Chau Road) will be affected by the enabling works.  The 
shrublands were dominated by native species such as Ilex asprella and 
Rhodomrytus tomentosa.  The developed area along this access route is 
dominated by landscape plants such as Bauhinia blackeana and Acacia confusa.   

The habitats along the short access route include a small patch of shrubland 
which was dominated by native species, such as Ilex asprella and Schefflera 
octophylla.   

All of the recorded plant species are common or very common in Hong Kong.  
The ecological value of shrublands is considered to be moderate and the 
ecological value of the developed area within the Project Site and at work 
areas along the access routes is considered as low.   

The results of the field surveys confirmed that the Study Area, particularly the 
Project Site and areas in the vicinity, are not major bird habitats, with 
relatively low bird species diversity (24 species) recorded during the surveys.  
Only 7 out of the 24 species were found to forage within the Study Area 
(mainly in the plantation next to the Project Site).  Most of the recorded bird 
species were found flying and passing over the shrubland and developed area 
within the Project Site and areas of the enabling works.  The surveys 
concluded that only a few bird species utilise the Project Site and the areas in 
the vicinity. 
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5.8 ECOLOGICAL EVALUATION 

In this section the ecological importance of the habitats and wildlife identified 
within the Study Area are evaluated in accordance with the criteria stipulated 
in Annex 8 of the EIAO-TM.  The evaluation is based upon the information 
presented in Section 5.7.  The ecological importance of each habitat type 
within the Study Area and the habitats within the Project Site are presented in 
Tables 5.8a to 5.8f. 

Table 5.8a Ecological Evaluation of Plantation 

Criteria Plantation 

Naturalness  Semi-natural dominated by exotic and landscape plants. 

Size Two major patches plantation were recorded within the 
Study Area with the overall size of 1.1 ha.  No plantations 
located within the Project Site and in the areas of the enabling 
works. 

Diversity Low to moderate diversity of plant (33 species), birds (34 
species) butterfly diversity (27 species) and structural 
complexity.  But low for other faunal diversity. 

Rarity A local protected plant species Artocarpus found.  Protected 
faunal species included Greater Coucal, Small Banded Swift 
and Common Rat Snake. 

Re-creatability Habitat characteristics and species composition are easy to 
recreate.  It will take more than 10 years for the plantation to 
be re-created. 

Fragmentation Not applicable. 

Ecological Linkage Not functionally linked to any highly valued habitat in close 
proximity. 

Potential Value Low to moderate, becoming mature woodland if given time 
and protection from disturbance. 

Nursery/ Breeding Ground Nil. 

Age Moderate (10 to 30 years) based on tree size, woodland 
structure and species composition. 

Abundance/ Richness of 
Wildlife 

Low to moderate abundance for avifauna and moderate for 
butterfly. 

Overall Ecological Value Low to moderate 
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Table 5.8b Ecological Evaluation of Shrubland 

Criteria Shrubland  
Naturalness  Natural habitat with limited human disturbance. 

Size Shrubland was the dominant habitat within the Study Area 
with overall size of approximately 160.3 ha.   

Diversity Moderate for vegetation (totally 62 species for the whole 
area, mostly native shrubs and climbers), moderate for faunal 
diversity.  

Rarity Species of conservation interest included Golden Eulophia, 
Greater Coucal, Crested Goshawk, Common Buzzard, 
Common Kestrel, White-bellied Sea Eagle, Pacific Reef Egret, 
Garnot’s Gecko, Burmese Python, Three-banded Box Turtle, 
Bush Hopper, Club Silverline, Indian Palm Bob, Greenish 
Palm Bob, Chocolate Royal, Indian Fritillary and Common 
Evening Hawker 

Re-creatability Habitat characteristics and species composition are easy to 
recreate.  It will take more than 10 years for the shrubland to 
be re-created. 

Fragmentation Shrubland mainly exists as a continuous patch. 

Ecological Linkage Not functionally linked to any highly valued habitat in close 
proximity. 

Potential Value Medium to high 

Nursery /Breeding Ground Nil. 

Age Young to moderate.   

Abundance/ Richness of 
Wildlife 

Moderate to high for avifauna and butterflies, low for 
dragonfly. 

Overall Ecological Value Moderate 

Table 5.8c Ecological Evaluation of Abandoned Wet Agricultural Land 

Criteria Abandoned Wet Agricultural Land 
Naturalness  Semi-natural, natural colonized by grasses and sedges in the 

abandoned agricultural land. 

Size Small size of approximately 0.1 ha. 
No abandoned wet agricultural land located within the 
Project Site and the areas of the enabling works. 

Diversity Low to moderate for vegetation and low for fauna. 

Rarity Species of conservation interests included Small Banded 
Swift, Grass Demon and Bush Hopper. 

Re-creatability Readily creatable. 

Fragmentation Not applicable. 

Ecological Linkage Not functionally linked to any highly valued habitat in close 
proximity. 

Potential Value Low. 

Nursery/ Breeding Ground No significant breeding ground recorded.   

Age Young. 

Abundance/ Richness of 
Wildlife 

Abundance of fauna was low.   

Overall Ecological Value Low 
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Table 5.8d Ecological Evaluation of Streams  

Criteria Whole Course of Stream 
S2, Upper and Middle 
Course of Stream S3 

Whole Course of Stream S1 
and Lower Course of 
Stream S3 

Naturalness Natural  Partially channelised. 

Size The total length was 
approximately 0.3km. 

The total length of the 
mentioned sections was 
approximately 0.06km.   

Diversity Low for plants and aquatic 
fauna. 

Low for plants and aquatic 
fauna.  

Rarity Nil Nil 

Re-creatability Re-creatable but take time. Re-creatable. 

Fragmentation Not applicable. Not applicable.  

Ecological linkage Functionally linked to 
shrubland in close 
proximity. 

Functionally linked to 
shrubland and woodland in 
close proximity. 

Potential value Low to moderate 
ecological potential  

Low ecological potential.  

Nursery/ breeding ground Nil Nil  

Age Not applicable. Not applicable.  

Abundance/ Richness of 
wildlife 

Low for avifauna and 
aquatic fauna 

Low for avifauna and 
aquatic fauna. 

Overall Ecological value Low to moderate Low 

Table 5.8e Ecological Evaluation of Reservoir 

Criteria Reservoir 
Naturalness  Man-made habitat.  The reservoir is in use and under 

management by CSD. 

Size The overall size was approximately 2.3 ha. This habitat type 
was not located within the Project Site and the areas of the 
enabling works. 

Diversity Low for flora and fauna. 

Rarity Uncommon dragonfly species Blue Sprite was recorded. 

Re-creatability Readily re-creatable. 

Fragmentation Not applicable. 

Ecological Linkage Not functionally linked to any highly valued habitat in close 
proximity. 

Potential Value Low. 

Nursery/Breeding Ground None.   

Age Not applicable. 

Abundance/Richness of Wildlife Low. 

Overall Ecological Value Low 
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Table 5.8f Ecological Evaluation of Developed Areas 

Criteria Developed Area 
Naturalness  Man-made habitat. 

Size The overall size was approximately 29.9 ha. This habitat was 
dominant within the Project Site and the areas of the enabling 
works. 

Diversity Low for flora and fauna. 

Rarity Species of conservation interests included Club Silverline, 
White-edged Blue Baron and Common Rat Snake. 

Re-creatability Readily re-creatable. 

Fragmentation Not applicable. 

Ecological Linkage Not functionally linked to any highly valued habitat in close 
proximity. 

Potential Value Low. 

Nursery/Breeding Ground None.   

Age Not applicable. 

Abundance/Richness of Wildlife Low. 

Overall Ecological Value Low 

Table 5.8g Ecological Evaluation of Project Site and the Areas of the Enabling Works 

Criteria Project Site and the Area of Enabling Works 
Naturalness  Dominated by man-made habitat (developed area), ie open 

area for storage of construction materials, littering and 
dumping and landscape planting along roadside. Small 
patch of shrubland of moderate ecological value will be 
affected. 

Size Approximately 0.7 ha of developed area and 0.2 ha of 
shrubland recorded within the areas. 

Diversity Low for vegetation and fauna. 

Rarity Species of conservation interest included Common Rat Snake 
(recorded under the Wooden Cover Board.  

Re-creatability Readily creatable. 

Fragmentation Not applicable. 

Ecological Linkage Not functionally linked to any highly valued habitat in close 
proximity. 

Potential Value Low. 

Nursery/Breeding Ground Nil 

Age Not applicable 

Abundance/Richness of Wildlife Abundance and richness of wildlife was low.   

Overall Ecological Value Low 

The lists and evaluations of the floral and faunal species of ecological interest 
recorded within the Study Area, according to the EIAO-TM, are given in Tables 
5.8h and 5.8i. 
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Table 5.8h Evaluation of Floral Species with Ecological Interest within the Study Area 

Species Growth 
Form 

Location Protection 
Status 

Distribution  Rarity 

Artocarpus 
Artocarpus 
hypargyrea 

Tree Plantation close 
to the Old Leper 
Centre 

Locally 
protected the 
Forest and 
Countryside 
Ordinance (Cap 
96); Listed as 
vulnerable in the 
Chinese Plant 
Red Data Book 
 

Widely 
disturbed in 
Hong Kong 
woodlands 

Common 
in Hong 
Kong 

Golden 
Eulophia 
Eulophia flava 

Orchid Shrubland near 
to the Hei Ling 
Chau Addiction 
Treatment 
Centre (annex) 

Protected under 
Forest and 
Countryside 
Ordinance (Cap 
96) 

Localised in 
Tai Po Area,  
Tung Lung 
Chau and 
Lamma 
Island 

Rare in 
Hong 
Kong  

Table 5.8i Evaluation of Faunal Species with Ecological Interest within the Study Area 

Species Location Protection Status Distribution  Rarity 

Bird     
Black Kite Milvus 
lineatus 

In various 
habitats of the 
Study Area; 
soaring and 
roosting 

Class 2 Protected 
Animal of PRC 
 

Found in many 
types of habitats; 
Eurasia 

Common and 
widespread 
in Hong 
Kong 

Greater Coucal 
Centropus sinensis 

In various 
habitats of the 
Study Area; 
Roosting 

Class 2 Protected 
Animal of PRC 

Found in many 
types of habitats 
in Hong Kong; 
Oriental 

Common and 
widespread in 
Hong Kong; 
Very rare in 
China 

Crested 
Goshawk 
Accipiter 
trivirgatus 

Fly over 
shrubland, 
displaying 

Class 2 Protected 
Animal of PRC 

Found in 
woodland area; 
Oriental 

Rare but 
widespread 
resident in 
Hong Kong 

Common 
Buzzard Buteo 
buteo 

Fly over 
shrubland, 
soaring 

Class 2 Protected 
Animal of PRC 

Found in many 
types of habitats; 
Eurasia 

Common 
winter visitor 
in Hong 
Kong 

Pacific Reef Egret 
Egretta sacra 

Along the 
coastline of 
rocky shore; 
Roosting 

Class 2 Protected 
Animal of PRC; 
 

Found in coastal 
habitats in Hong 
Kong 

Common and 
widespread 
in Hong 
Kong 

White-bellied Sea 
Eagle Haliaeetus 
leucogaster 

Fly over 
shrubland, 
soaring and 
collecting 
nesting 
material 

Class 2 Protected 
Animal of PRC, 
CITES appendix 2 

Found in coastal 
area of Hong 
Kong, Oriental 
and Australasian  

Uncommon 
resident in 
Hong Kong 

Common Kestrel 
Falco tinnunculus 

Fly over 
shrubland, 
perch on pole, 
foraging 

Class 2 Protected 
Animal of PRC 

Found in open 
area in Hong 
Kong, Eurasia 
and Africa 

Common and 
widespread 
in Hong 
Kong 

     



ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

5 - 31 

Species Location Protection Status Distribution  Rarity 

Butterfly 
Grass Demon 
Udaspes folus 

Abandoned 
wet 
agricultural 
land  

Not protected Found in most 
country parks 

Rare 

Greenish Palm 
Bob Telicota 
ancilla 

Shrubland  Not protected Found in most 
country parks 

Rare 

Bush Hopper 
Ampittia 
dioscorides 

Abandoned 
wet 
agricultural 
land near the 
Old Leper 
Centre  

Not protected Found in most 
country parks 

Uncommon 

Small Banded 
Swift Pelopidas 
mathias 

Abandoned 
wet 
agricultural 
land  

Not protected Found in most 
country parks 

Uncommon 

Indian Palm Bob 
Suastus gremius 

Plantation 
near Guard 
Dog Kennel 

Not protected Found in most 
country parks 

Uncommon 

Club Silverline 
Spindasis syama 

Developed 
area near the 
reservoir 

Not protected Mui Tsz Lam, 
Shan Liu, Pak 
Tam Chung, 
Fung Yuen, 
Wong Lung 
Hang, Plover 
Cove, Shing 
Mun, Tai Lam 

Uncommon 

Chocolate Royal 
Remelana jangala 

Shrubland 
near the 
reservoir 

Not protected Found in most 
country parks 

Uncommon 

Indian Fritillary 
Argyreus 
hyperbius 

Shrubland  Not protected Found in most 
country parks 

Uncommon 

White-edged 
Blue Baron 
Euthalia phemius 

Developed 
Area at the 
western side 
of the island 

Not protected Found in most 
country parks 

Uncommon 

Dragonflies     
Blue Sprite 
Pseudagrion 
microcephalum 

Reservoir Not protected Kau Sai Chau, 
Lai Chi Wo, Mui 
Wo 

Uncommon 

Common 
Evening Hawker 
Anaciaeschna 
jaspidea 

Shrubland at 
the  
northwest of 
the project site 

Not protected Long Valley, 
Mai Po, Sha Lo 
Tung, Tai Po 
Kau, Kam Tin, 
Hong Kong 
Wetland Park, 
Luk Keng, Tung 
Ping Chau and 
Pat Sin Leng 

Uncommon 

Reptiles     
Three-banded 
Box Turtle Cuora 
trifasciata 

One juvenile 
found at the 
fringe of 

Wild Animals 
Protection 
Ordinance (Cap 

Scattered in New 
Territories, 
Lantau Island, 

Rare  
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Species Location Protection Status Distribution  Rarity 
shrubland on 
the western 
side of the 
island  

170); Animals and 
Plants (Protection 
of Endangered 
Species Cap 187); 
CITES Appendix II 

Hong Kong 
Island and 
Lamma Island 

Burmese Python 
Python molurus 

One juvenile 
found in 
shrubland 
near the Old 
Leper Centre 

Wild Animals 
Protection 
Ordinance (Cap 
170); Animals and 
Plants (Protection 
of Endangered 
Species Cap 187); 
CITES Appendix II 

Widespread in 
Hong Kong 

Uncommon 

Garnot’s Gecko 
Hemidactylus 
garnotii 

One juvenile 
found in 
shrubland 
near the 
reservoir 

Not protected Localized in a  
few areas in 
Hong Kong 

Uncommon 

Common Rat 
Snake Ptyas 
mucosus 

One juvenile 
found hiding 
under a cover 
board set 
within the 
project site 

Not protected in 
Hong Kong 
CITES Appendix II 

Widespread in 
Hong Kong 

Common 

Chinese Cobra 
Naja atra 

One sub-adult 
found in 
plantation 
forest near 
Old Leper 
Centre 

Not protected in 
Hong Kong; 
CITES Appendix  
II 

Widespread in 
Hong Kong 

Common 

5.9 POTENTIAL IMPACTS AND IMPACT ASSESSMENT 

The Project involves upgrading the existing roads and/or creation of 
temporary access for the delivery of construction materials and equipment, 
excavation and construction of the wind turbine foundation, construction of a 
transformer and substation, and the laying of underground distribution cables 
and overhead cables for connection to the nearby overhead power cable 
network.  The construction works will expect to be completed within 12 
months. 

The overall height of the wind turbine is approximately 90m with a hub 
height of approximately 60m and a rotor blade radius of approximately 30m.  
The potential ecological impacts arising from the construction and operation 
of the Project are discussed below. 

5.9.1 Construction Phase 

The potential ecological impacts due to the construction of the wind turbine 
and the enabling works along the access routes are described below.   
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Habitat Loss 

• Permanent loss of shrubland (approximately 0.01 ha) and developed area 
(approximately 0.55 ha) due to the construction of the wind turbine at the 
Project Site. 

• Permanent loss of shrubland (approximately 0.14 ha) and temporary loss 
of developed area (approximately 0.12 ha) due to the enabling works 
along the long access route (ie the Hei Ling Chau Road).  

• Temporary loss of shrubland (approximately 0.01ha) due to construction 
of the temporary steel platform and bridge for the short access route; and 

• Loss of foraging and feeding ground of the associated wildlife, 
particularly birds, within the total impacted area (approximately 0.83 ha, 
of which 0.13 ha will be temporary lost and 0.7 ha will be permanently 
lost, see Table 5.9a for details).  

Details are shown in Figures 5.9a to 5.9f and Table 5.9a. 

Table 5.9a Overall Habitat Loss due to the Construction of the Project 

Impacted Area Impacted 
Habitats  

Permanent loss 
(Land Take for the 

Structures) 

Temporary loss 
(Land Take for the 

Structures) 

Ecological Value of 
the Affected 

Habitat 
Project Site Shrubland 0.01 ha  - Moderate 
 Developed Area 0.55 ha - Low 
Short Access Route  Shrubland  - 0. 01ha Moderate 
Long Access Route Shrubland  0.14 ha  Moderate 
 Developed Area - 0.12 ha Low 

Impacts to Wildlife 

• Bogadek’s Burrowing Lizard has not been recorded within the Study 
Area during the intensive ecological surveys.  Although it has been 
recorded at Hei Ling Chau in 1987, given the limited vegetation cover and 
current habitat types within the Project Sites as well as the areas along the 
access road, the Bogadek’s Burrowing Lizard will not be affected due to 
the Project. 

• Reduction of wildlife species abundance/diversity and ecological 
carrying capacity is expected to be minimal due to the loss of a very small 
area of natural habitat, and the temporary nature and small scale of the 
construction works.  Although a Common Rat Snake (a reptile species of 
conservation interest) was found within the Project Site, the Project Site 
and habitats in the vicinity are not the favourite habitat of this species and 
hence, the potential impact to the Common Rat Snake due to the Project is 
not expected. 
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Habitat Fragmentation and Isolation 

• All of the potentially affected habitats (including 0.7 ha of developed area 
and 0.2 ha of shrubland) are either disturbed or located next to the 
developed areas.  Minimal effects of habitat fragmentation and isolation 
due to the loss of the small size of shrubland is expected.   

Other Impacts 

• Secondary impacts to the surrounding habitats (generally with moderate 
to low ecological value) and associated wildlife may arise from the 
potential for increased noise impact, human activities and disturbance 
such as hill fire, import, storage or dumping of construction materials and 
construction site runoff.  The impacts are expected to be low owing to 
the temporary nature and relatively small scale of the construction works, 
and given that regular site audits on good construction practice will be 
employed during the construction phase.   

5.9.2 Operational Phase 

Other than the possibility of impacts to birds, no operational impacts are 
expected as the wind turbine is located in the developed area, which had been 
identified as a low quality habitat.  It is not anticipated that the operation of 
the wind turbine (including the associated noise) will have adverse impacts on 
the surrounding natural habitats, or the associated wildlife.  The wind 
turbine will be unmanned and hence no on site waste or wastewater will be 
produced.  The non-reflective colour scheme of the wind turbine would not 
cause glare during operation.   
 
The operation of the wind turbine has the potential to cause the following 
impacts to birds and their movements: 

• Habitat avoidance/ disturbance due to the noise produced by and the 
presence of the wind turbine;  

• Creation of a barrier effect to bird movement; and 

• Bird injuries or death through collision with the operating wind turbine or 
as a result of being attracted to the turbine at night time by the aviation 
warning light(s). 

The results of the literature review and baseline surveys indicate that the 
Project Site, as well as the areas in the vicinity are not important bird habitats 
as there is no wetland habitat within or in the vicinity of the Project Site to 
attract water birds and the Project Site is not within the travelling path of the 
migratory birds.   The impacts of habitat avoidance/ disturbance on birds 
due to the noise produced by and the presence of the wind turbine, and the 
creation of barrier effect to bird movement are expected to be low and not 
significant. 



1

2

3 5
6

4

7

8
9

10

11 12

13

14

Hei Ling Chau Road

Hei Ling Chau
Addiction Treatment

Centre

Hei Ling Chau
Correctional
Institution

Hei Ling Chau
Addiction
Treatment

Centre (annex)

Hei Ling Chau

Hei Ling Chau
Typhoon Shelter

Approximately 0.01 ha of
shrubland will be affected
by the construction of
temporary jetty and steel bridge.

Approximately 0.55 ha of
developed area and 0.01 ha of
shrubland will be affected by the
construction of the wind turbine.

Approximately 0.14 ha of
shrubland and 0.12 ha of
developed area will be
affected by the upgrading
of the existing Hei Ling Chau Road.

Refer to
Figure 5.9b

Refer to
Figure 5.9d

Refer to
Figure 5.9c

Refer to
Figure 5.9e

Refer to
Figure 5.9f

S3

S2

S1

Environmental

Resources

Management

Areas on Hei Ling Chau that may be Impacted as a Result of
the Development of a Wind Turbine

Figure 5.9a

File: 0019313_Impact-area_HLC.mxd
Date: 22/11/2006

�

Key

Terrestrial Habitat

Abandoned Wet Agricultural Land

Developed Area

Plantation

Reservoir

Bare Rock

Shrubland

Proposed Project Site

Access Routes

Stream

500m Study Area Boundary

45m length of rockcut >4m

55m length of rockcut <4m

20m length of slope work >2m<4m

35m length of rockcut <4m high

140m   of temporary steel decking

Road widening

100m of removal of planter trees and 

local road widening. Slope works <2m

20m of slope works >8m high

70m of removal of planters and trees and local road widening

Retaining wall slope works

40m length of slope works <6m high

20m of slope works <6m high

20m of slope works <6m high

25m of slope works

1

2

3

4

5

6

7

14

13

12

11

10

9

8

Enabling Works

2

0 200
Meters













ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

5 - 35 

Bird collisions are perceived as a concern due to the operation of a wind 
turbine.  Common Buzzard, Common Kestrel, Crested Goshawk, Pacific 
Swift, House Swift, Barn Swallow and Black Kite were recorded as utilising 
the Project Site during the ecological baseline surveys (Section 5.7.2 Birds), and 
are the species with potential to be affected by the wind turbine during 
operation.   

5.9.3 Cumulative Impact 

At present there are no planned projects in the vicinity of the wind turbine 
that will cause cumulative impacts.  The cumulative permanent habitat loss 
is negligible as the areas affected are small and have low to moderate 
ecological value. 

5.9.4 Impact Evaluation 

Habitat Loss 

Potential impacts to ecology have been evaluated according to Table 1 of 
Annex 8 of the EIAO-TM.  Tables 5.9b and 5.9c present an evaluation of the 
habitat loss due to the Project. 

Table 5.9b Overall Impact Evaluation for Shrubland within the Project Site and the Area 
of the Enabling Works 

Evaluation Criteria Shrubland 

Habitat quality Moderate 

Species The potential exists for direct and indirect impacts to 
the wildlife, particular species of less mobility. 

Size/Abundance Area loss is small in size: approximately 0.14 ha 
permanent loss for construction of temporary access, 
0.01 ha permanent loss for Project Site and 0.01 ha 
temporary loss for enabling works along the long and 
short access routes. 

Duration The impact will persist during the construction and 
operational phases.   

Reversibility The shrubland may take approximately 10 years to be 
re-created.   

Magnitude The scale of the habitat loss is small in the context of 
the surrounding similar habitats. 

Overall Impact Conclusion Low 
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Table 5.9c Overall Impact Evaluation for Developed Area within the Project Site and 
the Area of the Enabling Works 

Evaluation Criteria Developed Area 

Habitat quality Low 

Species The potential exists for direct and indirect impacts to 
the wildlife, particular species of less mobility. 

Size/Abundance Area loss is small in size: approximately 0.55 ha 
permanent loss for Project Site and 0.12 ha of 
temporary loss for the enabling works. 

Duration The impact will persist during the construction and 
operational phases.   

Reversibility The developed area is readily re-creatable.   

Magnitude The scale of the habitat loss is small in the context of 
the surrounding similar habitats. 

Overall Impact Conclusion Low 

In conclusion, the direct ecological impact due to the construction of the wind 
turbine is expected to be low, and will not contribute to any potential 
cumulative impact.  

Impacts to Species of Conservation Interest (Non-avifauna) 

In view of the generally poor vegetation cover of the developed area, it is 
believed that the Project Site does not provide optimal habitats for the 
recorded Common Rat Snake (recorded in the vicinity of the Project Site) and 
other species of conservation interest, ie Bogadek’s Burrowing Lizards.  It is 
anticipated that the construction of the wind turbine will not cause any 
adverse impacts to these species. 

Other Associated Impacts 

Reduction of species abundance/diversity and ecological carrying capacity is 
expected to be minimal due to the small area of natural habitat lost. 

Habitat Fragmentation and Isolation – Given that the small scale of the 
construction works, the impacts of habitat fragmentation and isolation are 
considered to be minimal.   

Water Quality – Storm water run-off and sewage from the site will be 
properly managed by adopting good practices in order to avoid 
contamination during the construction phase (see Section 7.6).  No adverse 
water quality is anticipated during the construction of the Project and hence 
no adverse ecological impact is envisaged.     

Other Impacts – Increased human activities and disturbance due to the Project 
during construction may affect the surrounding natural habitats and the 
associated wildlife.  The impacts are expected to be low owing to the 
temporary nature and small scale of the construction works, and given that 
regular checks on good construction practices will be conducted. 
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Operational Impact 

A literature review of various bird collision surveys indicates that bird 
collision rates due to operation of wind turbines or wind farms are very low. 
To date, no bird collisions have been recorded during the operation of the 
wind turbine on Lamma Island (1).  Evidence suggests that the risk of collision 
increases during periods of bad weather and poor visibility.   

The air space of the wind turbine is approximately 0. 3ha (πr2 = 3.14 × 30m × 
30m = 2,826 m2, the maximum diameter of the rotor is 60m).  Bird collisions 
may occur only when the flight path of the birds goes straight to the rotor nd 
at a height of 30 to 90m above ground level.  It should also be noted that the 
blade rotating speed is relatively slow (in the order of 14 to 31 rpm).  Based 
on the findings of the ecological baseline surveys, the Project Site is not an 
important bird habitat or flight path of migratory birds.   

Individual Black Kites were frequently observed soaring or foraging within 
the Study Area.  The most frequently observed flight attempts of the Black 
Kite were found at Zone 1, the Hei Ling Chau Addiction Treatment Centre 
(Annex) (about 28% of the total attempts for both wet and dry season at a 
height < 100m above ground level (2), see Section 5.7.2 – Birds) and western 
shore.  Only 13.9% of the total attempts for both dry and wet seasons were 
recorded within Zone 5 (3), the location of the Project Site, at a height < 100m 
above ground level.  Other bird species including Barn Swallow, Pacific Swift 
and House Swift, as well as bird species of conservation interest (including 
Common Buzzard, Common Kestrel and Crested Goshawk) were found to be 
infrequently utilising the Project Site.   

Monitoring of operating wind farms has shown that birds do exhibit a degree 
of avoidance behaviour, although the extent of this behaviour by specific 
species at operating wind farms is not yet fully understood as only limited 
data are available (ERM-UK 2004 (4)).  With reference to the ecological 
baseline data obtained from the EIA study of the wind turbine on Lamma 
Island (5), the total flight attempts by Black Kite recorded within the Study 
Area of the wind turbine on Lamma Island (ie 1,214 attempts) is much higher 
than that (250 attempts) recorded within the Study Area at proposed wind 
turbine at Hei Ling Chau.  In addition, Lamma wind turbine EM&A data (6) 
also indicated that no bird collision onto the wind turbine was recorded since 
the operation of the wind turbine on Lamma Island.  The potential risks of 
collision of the bird species (especially for Black Kite) are considered to be 

 
(1)  HEC wind turbine EM&A monitoring data . http://lammawindturbine.hec.com.hk/mreport/mreport.htm 
(2)  This calculation was based on the information presented in Tables 5.7e and 5.7g.  28% was derived from total 

number of flight attempts in Zone 1 proportion to total number of flight attempts at flight height < 100m for both 
wet and dry seasons [(44+21)/(157+74)x100% =28%]. 

(3)  This calculation was based on the information presented in Tables 5.7e and 5.7g.  13% was derived from total 
number of flight attempts in Zone 5 proportion to total number of flight attempts at flight height < 100m for both 
wet and dry seasons [(25+7)/(157+74)x100%=13.9%].  

(4)  ERM-UK. (2004). Lochelbank Wind Farm: Environmental Statement.  Report for National Wind Power. 
(5)  ERM HK (2004). Environmental Impact Assessment for Renewable Energy by a Wind Turbine System on Lamma 

Island. 
(6)  HEC wind turbine EM&A monitoring data . http://lammawindturbine.hec.com.hk/mreport/mreport.htm 
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low, particularly considering that only one wind turbine will be operating.   

There is extensive literature documenting the effects on birds of lights on tall 
structures, particularly on song birds that migrate at night (ERM-UK 2004 (1); 
and Kingsley and Whittam 2001 (2)).  Many birds are attracted to the lights 
and can collide with them.  Such effects can be influenced further during 
periods of bad weather and poor visibility.  Aviation warning lights of red, 
steady and 24-hour operation, will be installed on top of the nacelle of the 
wind turbine to alert aircraft/helicopter during periods of poor visibility.  
The impacts due to the light of the wind turbine are expected to be minimal as 
the Project Site and areas in the vicinity are not an important bird habitat and 
have relatively low utilisation.  For the recently installed wind turbine at 
Lamma Island there are no reported impacts due to the aviation light since 
operation began in March 2006. 

The noise produced by the operating wind turbine will be at a low, constant 
and predictable sound level.  Since the wind turbine site is not considered to 
be an important bird habitat, the noise impacts to birds are expected to be low. 

In view of the small scale (one wind turbine) and low magnitude of impacts 
on general wildlife, reduction of species abundance/diversity and ecological 
carrying capacity due to land consumed for the development of wind turbine 
are not expected and the overall operational impacts on birds are therefore 
considered to be low. 

Table 5.10e Overall Operational Impact Evaluation for Birds 

Evaluation Criteria Birds 

Habitat quality In view of the present condition of the Project Site, as well as 
other area within the Study Area, the Study Area is not an 
important bird habitat or flight path of migratory birds.   

Species Bird species of conservation interest recorded within the Study 
Area include Black Kite, Common Buzzard, Common Kestrel 
and Crested Goshawk.  Black Kite, Common Kestrel and Pacific 
Swift showed flight attempts within Zone 5, the location of the 
Project Site during the ecological baseline surveys.   

Size/Abundance Bird species were found to be infrequently utilising the Project 
Site during the ecological baseline surveys.  Reduction of 
species abundance/diversity and ecological carrying capacity 
will not be expected. 

Duration The impact will persist during the operational phases.   

Reversibility The impacts will persist with the existence of the wind turbine.  

Magnitude The risks of collision of the bird species and operational noise 
impacts to birds are not considered to be significant, particularly 
considering that only one turbine will be operated.   

Overall Impact Conclusion Low 

 
(1)  ERM-UK. (2004). Lochelbank Wind Farm: Environmental Statement.  Report for National Wind Power. 

(2) Kingsley A and Whittam B (2001).  Potential Impacts of Wind Turbines on Birds at North Cape, Prince Edward 
Islalnd.  A report for the Prince Edward Island Energy Corporation.  
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5.10 MITIGATION MEASURES 

Annex 16 of the EIAO-TM states that the general policy for mitigation of 
significant ecological impacts, in order of priority, is:  

Avoidance:  Potential impacts should be avoided to the maximum extent 
practicable by adopting suitable alternatives; 

Minimisation:  Unavoidable impacts should be minimised by taking 
appropriate and practicable measures such as constraints on intensity of 
works operations or timing of works operations; and 

Compensation:  The loss of important species and habitats may be provided 
for elsewhere as compensation.  Enhancement and other conservation 
measures should always be considered whenever possible. 

At each stage, residual impacts are to be re-assessed to determine whether 
there is a need to proceed to the next stage of mitigation.  The following 
measures have been developed in accordance with this approach to mitigate 
the impacts.   

5.10.1 Avoidance 

The Hei Ling Chau site was proposed based on the following considerations: 

• Avoid habitat and area with significant ecological interests, such as 
Country Parks, SSSI, Special Area and Restricted Areas; 

• Avoid direct loss of ecological habitat or direct impact to area of 
significant ecological interests by locating the wind turbine at the 
developed area;  

• Avoid adverse impacts to birds by siting the wind turbine away from 
important bird habitat or major routes of migratory birds; and 

• Avoid impacts due to the construction of a lengthy link to the existing 
transmission system. 

5.10.2 Minimisation 

The previous discussion in Section 5.10 has indicated that the potential 
ecological impacts due to the construction and operation of a wind turbine at 
the Project Site are considered to be low.  The following measures are 
recommended to further reduce the potential impacts and disturbance to the 
surrounding habitats. 

Measures for Common Rat Snake and Bodagek’s Burrowing Lizard 

• To undertake a search of the Common Rat Snake and Bodagek’s 
Burrowing Lizard within the Project Site and along the impacted sections 
of Long and Short Access Routes just before the commencement of the 
construction works.  Due to the small size of the Project Site and given 
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that there are no optimal habitats for Common Rat Snake and Bodagek’s 
Burrowing Lizard, one day-time search is considered sufficient.  The 
surveyor(s) will actively search the areas within the Project Site and along 
the impacted sections of access routes and pay special attention to the 
leave litters and rocks.  All recorded Common Rat Snake and Bodagek’s 
Burrowing Lizard will be caught by hand and translocated to the 
shrubland at the north of the Hei Ling Chau Correctional Centre (Annex), 
which is the less disturbed shrubland habitat within the Study Area, 
immediately after the search.  The Common Rat Snake and Bodagak’s 
Burrowing Lizard search and translocation works will be undertaken by a 
qualified ecologist with relevant experience in faunal translocation works. 

Measures for Controlling Construction Runoff  

• Storm water run-off from the construction site will be directed into 
existing drainage channel via adequately designed sand/silt removal 
facilities such as sand/silt traps and oil interceptors.  Channels, earth 
bunds or sand bag barriers will be provided on site to properly direct 
storm water to such silt removal facilities.   

Good Construction Practices 

• Erect fences along the boundary of the Project Site before the 
commencement of works to prevent vehicle movements, and 
encroachment of personnel, onto adjacent areas;   

• Regularly check the work site boundaries to ensure that they are not 
breached and that damage does not occur to surrounding areas; and, 

• Reinstate temporary impacted area, after completion of construction 
works.  The temporary platform and bridge will be removed and the 
areas will be properly reinstated to original ground levels and conditions.   

5.10.3 Compensation 

A total of about 0.83 ha (0.7 ha permanent loss and 0.13 ha temporary loss) of 
habitats will be impacted by the construction and operation of the wind 
turbine and the associated access road and facilities, of which about of about 
0.16 ha (0.15 ha permanent loss and 0.01 ha temporary loss) of shrubland will 
be lost and 0.67 ha (0.55 ha permanent loss and 0.12 ha temporary loss) of 
developed area will be impacted (see Table 5.9a).  The ecological values of the 
impacted shurbland and developed area are considered to be low to moderate 
(see Section 5.8).  It is therefore considered not necessary to compensate for 
these impacted habitats.   

Some trees within the work areas of the proposed road upgrading works may 
be removed during construction.  The actual number of trees affected will be 
determined in the Tree Survey during the detailed design.  The impacted 
trees would either be transplanted or compensated by tree planting along the 
access routes or within the Project Site.   
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5.11 RESIDUAL IMPACTS 

There will be the permanent loss of approximately 0.15 ha of shrubland and 
0.55 ha of developed area.  Due to the relatively small scale of the Project and 
the associated loss of low quality habitats during the construction phases, the 
residual impacts are considered to be low.  No adverse residual impact due 
to the construction of the wind turbine is expected after the implementation of 
the proposed mitigation measures.   

Since the wind turbine would not be located at important bird habitat or on 
travelling routes of migratory birds, the potential residual impacts due to bird 
collision with the operating wind turbine and noise impacts to birds, are 
considered to be minor and of low magnitude and significance. 

5.12 ENVIRONMENTAL MONITORING AND AUDIT 

5.12.1 Construction Phase 

The implementation of the ecological mitigation measures stated in Section 
5.11 should be checked as part of the environmental monitoring and audit 
procedures during the construction period.   

5.12.2 Operation Phase 

Monitoring for bird collision during operation is recommended.  The 
purpose of the monitoring is to confirm the impact (via collisions) of the wind 
turbine on birds, with a particular focus on species of conservation interest 
(especially the Black Kite).  During the operation of the wind turbine, 
monitoring will be undertaken at monthly intervals for a period of 12 months.  
An area of 50m radius will be searched around the base of the wind turbine.  
After this 12-month period, the monitoring results will be reviewed.  Should 
any bird mortality or injury be confirmed as being due to the operation of the 
wind turbine, relevant government departments (ie EPD and the Agriculture, 
Fisheries and Conservation Department (AFCD)) will be notified. 

A simple Event and Action Plan during the first 12 months of operation of the 
wind turbine is recommended in Table 5.12a.   
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Table 5.12a Event and Action Plan during Operation of Wind Turbine 

Monitoring  Event Action  
Criteria  Environmental Team 

Leader/ Environmental 
Manager (employed by 
CAPCO’s Operator CLP 
Power) 

CAPCO’s Operator CLP 
Power 

Bird Collision Bird injury or mortality 
recorded in the vicinity 
of the wind turbine 
(50m radius from the 
wind turbine) and 
confirmed due to the 
operation of the wind 
turbine. 
 

1. Notify CAPCO’s 
Operator CLP Power 
and check the wind 
turbine site to find out 
the cause of the 
event(s). 

1. Identify and report 
the cause(s) of the 
event if bird mortality 
or injury confirmed 
due to the operation 
of the wind turbine. 

  2. Undertake weekly 
bird monitoring 
(observing the 
influence of the wind 
turbine on the 
behaviour of birds).  
The normal 
monitoring schedule 
will be resumed if the 
cause(s) of the event 
have been identified. 

2. Submit proposals to 
relevant government 
departments (ie EPD 
and AFCD) for 
remedial action and 
implement the action 
to solve the event if 
the collision event 
persists more than 3 
times. 

    

If, after the 12-month monitoring period, insignificant number of bird 
collisions have been reported then the monitoring will be ceased, as it will 
have been confirmed that the wind turbine is not having an adverse impact on 
bird species. 

5.13 CONCLUSION 

The ecological resources recorded within the Study Area include plantation 
shrubland, abandoned wet agricultural land, stream, reservoir and developed 
area, as well as associated wildlife.  Of these habitats, shrubland (the major 
habitat within the Study Area) has moderate ecological value.  The remaining 
habitats are of low or low to moderate ecological value.   

A total of 18 species of conservation interest were recorded within the Study 
Area, including 2 plant species (Golden Eulophia and Artocarpus), 7 bird 
species (Black Kite, Common Buzzard, Common Kestrel, Grerater Coucal, 
White-bellied Sea Eagle, Crested Goshawk, Pacific Reef Egret), 2 rare and 7 
uncommon butterfly species (Bush Hopper, White-edged Blue Baron, Small 
Banded Swift, Indian Palm Bob, Grass Demon, Greenish Palm Bob, Club 
Silverline, Chocolate Royal and Indian Frilitary), 2 uncommon dragonflies 
(Blue Sprite and Common Evening Hawker) and 5 reptiles (Chinese Cobra, 
Common Rat Snake, Garnot’s Gecko, Burmese Python and Three-banded Box 
Turtle).     
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A total of 24 bird species were observed during the vantage point surveys, 
with a total of 280 flight attempts in the Study Area.  The flight attempts of 
most of the recorded species were generally flying >10m and < 100m above 
the ground level near the Project Site.  Three bird species (including Black 
Kite (250 attempts), Pacific Swift (2 attempts) and Common Kestrel (3 
attempts)) were recorded flying over and crossing the location of the Project 
Site at a height > 10m and <100m above the ground level.   

The direct ecological impact due to the construction of the wind turbine is 
expected to be low, and will not contribute to any potential cumulative 
impact.  In view of the generally poor vegetation cover, it is anticipated that 
the Project Site does not provide an optimal habitat for the Common Rat 
Snake and Bogadek’s Burrowing Lizard and the impacts on these species are 
expected to be low.  It is recommended to undertake a pre-construction 
search of the reptiles and translocate any Common Rat Snake and Bodagek’s 
Burrowing Lizard found to the adjacent shrubland.  

Bird collisions are perceived as an ecological concern during the operation of 
the wind turbine.  Common Kestrel, Pacific Swift and Black Kite have utilised 
the Project Site and therefore are the species that may be affected by the 
operation of the wind turbine.  Since the wind turbine is not located within 
important bird habitat or on the flight path of migratory birds, the potential 
risk of bird collision will be low.  No adverse impacts are envisaged.   

Limited residual impacts due to the net loss of a very small area of shrubland 
are expected.   

A one-year bird monitoring programme will be undertaken to confirm that 
the operation of the wind turbine will not cause adverse impacts to birds.  
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6 LANDSCAPE & VISUAL IMPACT ASSESSMENT 

This Section presents the Landscape and Visual Impact Assessment (LVIA) for 

the construction and operation of the proposed wind turbine at Hei Ling 

Chau. 

6.1 ASSESSMENT METHODOLOGY 

In accordance with the EIAO Guidance Note No. 8/2002, the main components 

of the LVIA are as follows: 

• Description of the Project; 

• Review of the planning and development control framework; 

• Baseline study of landscape character and landscape resources of the 

Study Area; 

• Landscape impact assessment during construction and operation of the 

Project; 

• Visual impact assessment during construction and operation of the 

Project; 

• Assessment of night lighting and glare; and 

• Recommendations for landscape and visual mitigation measures for both 

the construction and operation phases; 

• Assessment of the residual impacts and conclusion on the acceptability of 

the Project. 

6.2 PROJECT DESCRIPTION 

The background to the Project and the general description of the wind turbine 

at Hei Ling Chau are presented in Sections 1 and 3, respectively.  

The Project will comprise the enabling works for the access roads and the 

construction and operation of an 800 kW to 1.3 MW wind turbine and 

associated equipment.  The following description of the major visual 

components of the Project is based on the initial design and will be subject to 

refinement at the detailed engineering design stage.  The layout plan of the 

Project Site is illustrated in Figure 3.1b. 

6.2.1 Wind Turbine 

The wind turbine comprises 3 rotor blades connected by a hub to a nacelle 

which is in turn attached to the top of a tapered tower.  The hub height of the 

wind turbine is 60m and the diameter of the rotor blade swept path is 60m. 
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The total maximum height of the structure is 90m and the base of the wind 

turbine is at +70mPD. This gives the maximum height of the wind turbine at 

160 mPD.  

6.2.2 Temporary Steel Platform and Bridge and Construction Access Routes 

The major components of the wind turbine (ie, the blades, nacelle and tower) 

will be delivered by a barge to the temporary steel platform of the short access 

route (see Figure 3.3f).  Each of these components will then be lifted to the 

deck of the temporary bridge by a 300-tonne mobile crane and transported to 

the Project Site by a transporter using the short access route.  The wind 

turbine components will be assembled at the Project Site and erected using 

mobile cranes. 

The other construction plant and equipment will be delivered to the existing 

jetty at the northern side of the island and transported to the Project Site using 

the long access route.     

6.2.3 Project Site Areas 

The site measures 100m in length and 54m at its widest point (not including 

the entry driveway) and is on a concrete hardstand (see Figure 3.1b).  The 

total area of the site is about 5,157 m2.  The other visually prominent 

components are as follows: 

• Two laydown areas for wind turbine assembly (10m x 35m and 4m x 15m); 

• Jib assembly area (4m x 80m);  

• Two temporary cabins (5m x 10m each); 

• A substation (5m x 6m);  

• A transformer (2.4m x 2.6m); and 

• Crane area (18m x 22m).  

6.2.4 Construction Programme 

The construction of the Project is scheduled to commence in 2007 and 

expected to complete in 2008. 

6.3 LEGISLATION REQUIREMENTS AND EVALUATION CRITERIA 

The LVIA was undertaken in accordance with the guidelines and 

requirements stipulated in Annexes 10 and 18 of the EIAO-TM under the 

EIAO (Cap.499, S16), entitled "Criteria for Evaluating Visual and Landscape 

Impact" and "Guidelines for Landscape and Visual Impact Assessment", 

respectively and the EIAO Guidance Note No. 8/2002 “Preparation of Landscape 

and Visual Impact Assessment Under the Environmental Impact Assessment 

Ordinance.” 
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The landscape assessment considers the potential impacts of the Project on the 

existing landscape and particularly on the landscape resources within 500m of 

the Project Site and the work areas of the enabling works along the access 

routes. 

The visual assessment analyses the potential impacts of the wind turbine on 

the existing views and the visual amenity, particularly from the Visually 

Sensitive Receivers (VSR) within the viewshed (sometimes referred to as the 

Zone of Visual Influence (ZVI).  This report will use the term “viewshed”.  In 

order to illustrate the visual impacts of the wind turbine, photomontages 

prepared from selected viewpoints compare the existing conditions with the 

view after commissioning.  The residual impacts are evaluated qualitatively, 

in accordance with the requirements of Annex 10 of the EIAO-TM. 

6.3.1 Planning 

There are currently no Outline Zoning Plans (OZP) covering the Project Site at 

Hei Ling Chau (see Figure 6.3a) and hence potential conflict with future 

planned landuses cannot be determined.  The LVIA will be assessed against 

the baseline conditions of the Study Area. 

6.4 LANDSCAPE ASSESSMENT 

In accordance with Annex 18 of the EIAO-TM, the landscape impact 

assessment will cover the following: 

• Describe the baseline landscape.  This section describes the landscape 

within 500m of the Project Site and the works area of the enabling works 

along the access routes. 

• Describe the Landscape Character Areas (LCAs) and Landscape 

Resources (LRs).  The existing LCAs and LRs are based on both 

topography and vegetation.  As well this section also describes edges as 

different LRs.  

• Map the distribution of the LCAs and LRs at Hei Ling Chau.  This 

section maps both the distribution of the LRs at present. 

• Propose a qualitative and quantitative assessment methodology.  This 

is based on an assessment of significant thresholds which reflects the 

magnitude of change and sensitivity to change of a particular LCA and 

LR. 

• Analyse the landscape impacts during construction, impact after 

development, and off-site landscape impacts.  This section analyses the 

extent to which these landscape units and edges are changed, using both 

quantitative and qualitative assessments. 

• Discuss mitigation measures.  This section examines landscape 

measures that will contribute to reducing any landscape impacts and that 
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will enhance the landscape associated with the development.  This may 

include planting, new landscaped areas and re-vegetation.  The residual 

landscape impacts are also analysed. 

• Provide conclusions on the impacts of the Project.  These are discussed 

along with the Visual Impact and Landscape Character Impacts in Section 

6.15. 

6.4.1 Baseline Landscape Conditions  

As specified by the EIA Study Brief, the area for the Landscape Impact 

Assessment covers the area within 500m of the proposed development.  The 

landscape baseline study examines the potential impacts on the Project Site 

and surrounding areas in terms of both the Landscape Character Areas 

(LCAs) and the Landscape Resources (LRs). 

The LCAs and LRs of the Study Area have been categorised according to the 

presence of common elements.  These include factors such as: 

• Topography; 

• Vegetation type (both species and age); 

• Built forms; 

• Evidence on human modifications; 

• Land use (past and present); and 

• Edges. 

6.4.2 Landscape Sensitivity 

An understanding of the sensitivity to change of the LCAs and LRs is 

important when analysing the overall landscape impact of the Project upon 

the LCAs and LRs. 

Factors affecting the sensitivity of change for evaluation of landscape are: 

• Quality of LCAs and LRs; 

• Importance and rarity of special landscape elements; 

• Ability of the landscape to accommodate change; 

• Significance of the change in the local and regional context; and 

• Maturity of the landscape. 

The degree of sensitivity of the LCAs and LRs is classified as follows: 

• High – eg important components or landscape of particularly distinctive 

character susceptible to small changes; 
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• Medium – eg a landscape of moderately valued characteristics reasonably 

tolerant to change; and 

• Low – eg a relatively unimportant landscape which is able to 

accommodate extensive change. 

The following section describes each of the LCAs and LRs within the Study 

Area. 

6.4.3 Landscape Character Areas (LCAs) 

The landforms on Hei Ling Chau are characterised by hill slopes that vary 

between gently undulating to three steep main peaks.  The central peak is 

approximately 187 mPD, the north-eastern peak at 92 mPD and the southern 

peak near the Project Site at 122 mPD.  The island includes habitats such as 

plantation, shrubland, abandoned wet agricultural land, reservoir and 

streams.  However the island has also undergone a number of man-made 

changes, including the construction of: 

• Two Addiction Treatment Centres,  

• Correctional Institution,  

• Staff Quarters,  

• Roads; and  

• Associated Infrastructure. 

The Landscape Character Map of Hong Kong describes Hei Ling Chau as 

‘Coastal Waters Landscape’. However, within this classification a number of 

more descriptive Landscape Character Areas are identified. These include: 

• LCA1 – Island Landscape; 

• LCA2 – The Institutional Landscape; 

• LCA3 – The Reservoir Landscape; 

• LCA4 – The Typhoon Shelter Landscape; and 

• LCA5 – The Inshore Water Landscape. 

These Landscape Character Areas are illustrated in Figure 6.4o and are 

described in more detail below. 
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Island Landscape (LCA1) 

This LCA accounts for the largest area of the island. It is characterised by 

vegetated areas, most commonly shrubland, that range generally from 2-5m in 

height. There are also isolated boulders and rocky areas protruding from the 

vegetation. The terrain is generally sloping, quite steeply in some areas and 

falls down to the mostly rocky shoreline. This LCA is considered to have a 

high sensitivity to change. 

 

Figure 6.4a  Island Landscape 

Institutional Landscape (LCA2) 

This LCA consists of the CSD’s buildings and infrastructure. It also includes 

the staff quarters on the island. This LCA is considered to have a low 

sensitivity to change. 

 

Figure 6.4b Institutional Landscape 



 

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

6 - 7 

Reservoir Landscape (LCA3) 

The reservoir is a small area of the island, but has a unique landscape 

character.  It is characterized by the fresh water body with a vegetated edge.  

The reservoir is considered to have a medium sensitivity to change.  

 

Figure 6.4c  Reservoir Landscape 

Typhoon Shelter Landscape (LCA4) 

The typhoon shelter is located in the bay to the south east of the island. This 

area is characterised by calm waters, moored marine vessels and the man 

made seawalls. This LCA is considered to have a medium sensitivity to change. 

 

Figure 6.4d  Typhoon Shelter Landscape 
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Inshore Waters Landscape (LCA5) 

The inshore waters landscape is characterised by generally calm waters with 

passing marine vessels. There are a number of nearby surrounding islands 

and shores that gives this marine environment and intimate atmosphere. The 

shorelines are generally rock lined with some sandy beaches. This LCA is 

considered to have a high sensitivity to change. 

 

Figure 6.4e  Coastal Waters Landscape 

6.4.4 Landscape Resources (LRs) 

Eight LRs have been identified and are described below. 

Shrubland (LR1) 

Shrubland is the dominant LR within the Study Area and the vegetation is 

generally about 1 to 4 m in height.   

 

Figure 6.4f Shrubland (LR1) 
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Shrubland is dominated by several native shrub species including 

Rhodomrytus tomentosa, Cratoxylum cochinchinensis, Eurya nitida, Embelia laeta, 

Embelia ribes and Gardenia jasminoides.  Shrubland patches in the valleys are 

taller with an average 2 to 4 m in height while those on the hill slopes and 

ridges of the hills are 1 to 2.5 m in height.  A total of 62 plant species, with 

one of them, the Golden Eulophia Eulophia flava, a rare and protected plant 

species in Hong Kong, were recorded within the shrubland.   

The Shrubland is considered to have a medium sensitivity to change. 

Plantation (LR2) 

Two small patches of plantations are located at the east and south of the Study 

Area, which comprised a total area of 1.1 ha.  A total of 33 plant species were 

recorded in the plantations. 

 

Figure 6.4g Plantation (LR2) 

The canopy species was dominated by Delonix regia, Casuarina equisetifolia and 

Artocarpus hypargyrea.  The middle layer of understorey is dominated by 

Dimocarpus longan, Melia azedarach and Sterculia lanceolata while the lower layer 

of understorey is dominated by Macaranga tanarius, Schefflera octophylla and 

Celtis sinensis.  Three individuals of a locally protected tree species 

Artocarpus Artocarpus hypargyrea were recorded at the plantation, which are 

mature in size.  The plantation located at the south of the Study Area are 

exotic plantation dominated by tree species Acacia confusa of canopy height of 

3 to 5 m.  They are young in age and the understorey is scarcely occupied by 

native shrubs and weeds including Bridelia tomentosa, Lantana camara and 

Miscanthus sinensis.  The plantation is located at the east next to the proposed 

wind turbine.   

The Plantation is considered to have a medium sensitivity to change. 
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Abandoned Wet Agricultural Land (LR3) 

A small patch of abandoned wet agricultural land is located in the middle of 

the Island next to some existing houses.  

 

Figure 6.4h Abandoned Wet Agricultural Land (LR3) 

This LR is dominated by a cultivated plant Zingiber officinale  at a height of 1.5 

m.  The abandoned wet agricultural land was moist most of the time during 

the surveys with sedges being the dominant vegetation type.  A total of 31 

plant species were recorded within this LR and none of them are rare or 

protected.  

The Abandoned Wet Agricultural Land is considered to have a medium 

sensitivity to change. 

Streams (LR4) 

Three partially modified streams, are located within the Study Area.  Twenty 

plant species were recorded along the streams and no rare/protected species 

were found during the surveys. 
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Figure 6.4i Stream (LR4) 

The streams are considered to have a medium sensitivity to change. 

Reservoir (LR5) 

A reservoir is located in the middle of the Island.  A partially channelized 

stream was found at the west of the reservoir to discharge the overflow water 

towards the Hei Ling Chau Addiction Treatment Centre (Annex).  No plants 

were found in this LR.   

 

Figure 6.4j Reservoir (LR5) 

The Reservoir is considered to have a medium sensitivity to change. 

Developed Areas (LR6) 

Developed areas comprise the buildings of the Hei Ling Chau Correctional 

Institution, Hei Ling Chau Addiction Treatment Centre, Hei Ling Chau 

Addiction Treatment Centre (annex) and Lai Sun Correctional Institution, as 

well as other associated facilities, including administration buildings, staff 
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quarters, two helipads, a guard dog kennel and a few old village houses.  A 

typhoon shelter was constructed at the western side of the Island.   

 

Figure 6.4k Developed Areas (LR6) 

All of the vegetation recorded within this LR, such as Acacia confusa, Delonix 

regia, Bauhinia blackeana and Ficus microcarpus, were planted for landscaping 

purposes.  This LR was highly developed in nature with limited ecological 

significance.  A total of 33 plant species were found in this LR and no rare 

plant species were found.   

The Developed Areas is considered to have a low sensitivity to change. 

Rocky Shoreline (LR7) 

The Rocky Shoreline LR is the most common edge to the island. 

 

Figure 6.4l Rocky Shoreline (LR7) 

Along the indented rocky shore there are steep rock-faces which extend up 

from the shore. 
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The Rocky Shoreline LR generally provides the border to the Shrubland LR as 

it meets the sea.  The Rocky Shoreline comprises approximately 95% of the 

perimeter of Hei Ling Chau. 

The Rocky Shoreline is considered to have a high sensitivity to change. 

Sandy Shore (LR8) 

Sandy Shore is relatively uncommon on Hei Ling Chau. 

 

Figure 6.4m  Sandy Shore (LR8) 

The Sandy Shore LR accounts for approximately 5% of the islands edge. 

Sandy Shore is considered to have a high sensitivity to change. 

6.4.5 The Distribution of LRs 

Most of the Study Area remained natural with some areas partly disturbed by 

rural/village developments.  Habitats found within the Study Area include, 

Shrubland, Plantation, Abandoned Wet Agricultural Land, Streams, Reservoir, 

Developed Area, Rocky Shore and Sandy Shore (see Figures 6.4f to 6.4m).   

Figure 6.4n shows the distribution of the existing LRs. The most dominant 

landscape resource is shrubland followed by developed area. 
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Table 6.4a LCAs and LRs Recorded Within the Study Area 

6.4.6 Landscape Impacts During Construction 

The two key factors that affect the evaluation of LCA and LR impacts are the 

magnitude of change and the sensitivity of the landscape areas/resources.  

The sensitivity to change for each of the LCAs and LRs has been described 

above and the factors affecting the magnitude of change are outlined below. 

Factors affecting the magnitude of change for assessing landscape impacts are: 

• Compatibility of the Project with the surrounding landscape, ie how well 

will the proposed development fit with its surrounds.  For example, a 

new housing development constructed in an area with other housing 

developments or built forms will have a higher compatibility. 

• Scale of the development, ie how big is the development relative to its 

surroundings.  For example a 30-storey building constructed on Hong 

Kong harbour is considered ‘small scale’.  However, the same 

development constructed in Hei Ling Chau would be considered ‘large 

scale’. 

• Reversibility of change.  This refers to how easily the changes on the 

landscape can be reversed.  For the purposes of this assessment, we have 

assumed the wind turbine changes are ‘irreversible’. 

The magnitude of change is classified as follows: 

• Large – notable change in the landscape characteristics over an extensive 

area ranging to very intensive change over a more limited area; 

LCA/LR Area (hectare)/ Length (km) Number of Plant Species Recorded 

LR1 Shrubland  160 ha 62 

LR2 Plantation 1.1 ha 33 

LR3 Abandoned Wet 

Agricultural Land 
0.1 ha 31 

LR4 Streams 0.4 km 20 

LR5 Reservoir 0.2 ha Nil 

LR6 Developed Area 

LR7 Rocky Shoreline 

LR8 Sandy Shore 

29.9 ha 

8.17 km 

0.43km 

33 

Nil 

Nil 

LCA1 Island Landscape 169ha N/A 

LCA2 Institutional 

Landscape 
30ha N/A  

LCA3 Reservoir 0.2ha N/A 

LCA4 Typhoon Shelter 190ha N/A 

LCA5 Inshore Waters 350ha N/A 
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• Intermediate – moderate changes to a local area; 

• Small – changes to specific landscape components; and 

• Negligible – no substantial changes to the baseline condition. 

The landscape impact is a product of the magnitude of change the wind 

turbine will have and the sensitivity of the LR. Table 6.4b shows the 

significance threshold of the LR impacts. 

Table 6.4b Significance Threshold of Potential Landscape Resource Impact 

 Low Medium High 

Large Moderate Impact Moderate/Significant 

Impact 

Significant Impact 

Intermediate Slight/Moderate 

Impact 

Moderate Impact Moderate/ 

Significant Impact 

Small Slight Impact Slight/Moderate 

Impact 

Moderate Impact 
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Negligible Negligible Impact Negligible Impact Negligible Impact 

Table 6.4c provides some definitions of the significance thresholds for 

landscape impacts. 

Table 6.4c Adverse / Beneficial Impact of Landscape Impact 

Level of Impacts (Negative / Beneficial) 

Significant: Moderate: Slight: Negligible 

Adverse / beneficial 

impact where the 

Project would cause 

significant degradation 

or improvement in 

existing landscape 

baseline conditions 

Adverse / beneficial 

impact where the 

Project would cause 

noticeable degradation 

or improvement in 

existing landscape 

baseline conditions 

Adverse /beneficial 

impact where the 

Project would cause a 

barely noticeable 

degradation or 

improvement in 

existing landscape 

conditions or where the 

changes brought about 

by the Project would 

not be apparent in 

visual terms 

The Project does not 

affect the existing 

landscape baseline 

conditions 

Unmitigated Landscape Impacts During Construction 

Table 6.4d shows the impact of the Project on each of the LRs and the overall 

impact based on the preceding Landscape Impact Assessment Matrix.  

 Sensitivity to Change 
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Table 6.4d  Unmitigated Landscape Impact Significance Threshold Matrix 

LR 
Area / 

Length  

LR Affected 

by Proposed 

Development 

% of LR 

Area / 

Length 

Affected  

Sensitivity 

to Change 

Magnitude 

of Change 

Significance 

Threshold 

of 

Landscape 

Impact 

LR1 

Shrubland  
160 ha 0.16ha 0.1% Medium Small Slight  

LR2 

Plantation 
1.1 ha Nil 0% Medium Negligible Negligible 

LR3 

Abandoned 

Wet 

Agricultural 

Land 

0.1 ha Nil 0% Medium Negligible Negligible 

LR4 

Streams 
0.4 km Nil 0% Medium Negligible Negligible 

LR5 

Reservoir 
0.2 ha Nil 0% Medium Negligible Negligible 

LR6 

Developed 

Area 

29.9 ha 0.67 ha 2% Low Small Slight 

LR7 Rocky 

Shoreline 
8.17 km Nil 0% High Negligible Negligible 

LR8 Sandy 

Shore 
0.43km Nil 0% High Negligible Negligible 

LCA1 

Island 

Landscape 

169 ha 0.16ha 0.09% High Small Moderate 

LCA2 

Institutional 

Landscape 

29.9ha 0.67 ha 2% Low Small Slight 

LCA3 

Reservoir 
0.2ha Nil 0% Medium Negligible Negligible 

LCA4 

Typhoon 

Shelter 

190ha Nil 0% Medium Negligible Negligible 

LCA5 

Inshore 

Waters 

350ha Nil 0% High Negligible Negligible 

Summary of Un-mitigated Impacts on Landscape Resources During Construction 

The Project will impact on approximately 0.1% of the shrubland resources and 

2% of the developed area.  These are both assessed as slight adverse impacts. 

Figures 6.4p to 6.4v show the unmitigated potential impacts on the LR of Hei 

Ling Chau. 
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Summary of Un-mitigated Impacts on Landscape Character Areas During 

Construction 

The Project will impact on approximately 0.4% of LCA1 Island Landscape.  

As the sensitivity to change for the LCA1 is High, even the smallest impact is 

considered moderate.  There will also be a slight impact on the LCA2 

Institutional Landscape. Both of these impacts are considered to be adverse. 

Qualitative LCA Impact Assessment 

As Landscape Character is defined more generally than LRs (views, 

surrounding landscapes, etc), the impacts on the LCAs are assessed 

qualitatively.  This is more difficult to define, and is based on the professional 

judgment of the author.  It is also predicated on the ability to see the 

development, which is assessed in Section 6.5.  In order to qualitatively assess 

the impacts on the LCAs, the findings of the visual impact assessment in 

Section 6.5 have been consulted. 

LCA1 – Island Landscape 

The impacts on the quality of the LCA1 Island landscape will be varied. Many 

parts of the island will not see the wind turbine, particularly the northern 

areas therefore the impact will be negligible. However from the southern areas 

the wind turbine and associated works will be visible from a number of areas. 

The overall Impact on the quality of this LCA is considered to be moderate. 

LCA2 – Institutional Landscape 

As for LCA1, the wind turbine and associated works will not have any impact 

on many parts of this LCA. Also, given this LCA contains many build forms, 

this will lessen any impact on the quality of the LCA. Therefore the impact is 

considered to be slight.  

LCA3 – Reservoir Landscape 

The works will have no direct impact on this area, and will only be partially 

visible. However given the proximity of the wind turbine to this LCA and its 

inherent intimate atmosphere, there may be some views to the wind turbine 

therefore the impact on the quality of this LCA is considered to be slight.  

LCA4 – Typhoon Shelter Landscape 

The wind turbine will be visible from nearly all areas within this LCA. 

However the presence of the man made seawalls and the moored marine 

vessels indicates that the impacts on the quality of this LCA will be slight.  

LCA5 – Inshore Waters Landscape 

The wind turbine will not be visible from most of the areas within this LCA, 

and there will not be any impact.  However, some areas will experience an 

impact as the wind turbine will be visible.  The effect this impact will have on 
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the Inshore Waters Landscape within the Study Area is considered to be 

moderate. 

Summary of Impacts on LCAs 

The quantitative and qualitative assessments are summarised in Table 6.4e and 

below.  In order to define the impact on the LCAs an average of the two 

assessment methodologies has been taken. 

Table 6.4e  LCA Impact 

LCA Quantitative Impact Qualitative Impact Impact 

1 Island Landscape Moderate Moderate Moderate 

2 Institutional Landscape Slight Slight Slight  

3 Reservoir Negligible Slight Slight  

4 Typhoon Shelter Negligible Slight Slight 

5 Inshore Waters Negligible Moderate Slight 

The impacts on LCAs 1, 2, 3, 4 and 5 are considered to be adverse as the turbine 

will be a new man made facility and these four LCAs are mostly natural 

environments.  

6.4.7 Landscape Impacts During Operation 

It is anticipated that all of the impacts on the LR of Hei Ling Chau will only be 

created during the construction phase, therefore no further impacts on the LRs 

are expected during operation of the wind turbine.  There would however be 

continuing impacts on the LCAs as the presence of the wind turbine will 

change the character of some LCAs for the duration of the Project.  These 

impacts will continue as described in Table 6.4e. 

6.4.8 Landscape Mitigation  

The landscape mitigation measures proposed will be implemented 

progressively throughout the construction of the wind turbine.  

Several mitigation measures are proposed to reduce the potential impacts on 

the existing LRs.  These are illustrated in Figures 6.4p to 6.4v. 

LMM 1 – Cultivation of areas impacted during construction.  Areas impacted 

during the construction phase that are not required during the operation 

phase, are to be cultivated to a depth of 300mm in accordance with the future 

Landscape Specification. 

LMM 2 – Soil stabilisation and embankment planting.  During the design process 

a soil stabilisation and embankment planting strategy will ensure that all land 

affected by slope excavation can be replanted, wherever practicable.  All soil 

preparation and the selection and provision of a suitable growing medium is 

to be completed in accordance with the relevant best practice guidelines.  
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This mitigation measure will require long-term maintenance and management 

which will be the responsibility of the Project Proponent. 

LMM 3 – Tree and shrub planting.  All planting of trees and shrubs is to be 

carried out in accordance with the relevant best practice guidelines.  Plant 

densities are to be provided in future detailed design documents and are to be 

selected so as to achieve a finished landscape that matches the surrounding, 

undisturbed, equivalent landscape types.  This mitigation measure will 

require establishment maintenance which will be the responsibility of the 

Project Proponent. 

The impacts on the LCAs will also be naturally mitigated over time. The 

landscape is constantly changing, as are people’s perceptions of the Landscape 

Character. People will become more accustomed to seeing the wind turbine 

over time, therefore time is a natural mitigation measure of the wind turbine’s 

impact on the LCAs. 

Table 6.4f describes the predicted un-mitigated impacts on the landscape 

resources of Hei Ling Chau in both construction and operation phases.  It also 

shows the predicted mitigated impacts during construction, day 1 of operation 

and year 10 of operation. 
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Table 6.4f  Mitigated Landscape Impacts 

 

 

 

Un-Mitigated Landscape Impact Mitigated Impacts LR/LCA 

Construction Operation 

Recommended 

Mitigation 
Construction Operation Day 1 Operation Year 10 

LR1 Shrubland  Slight Slight LMM1-3 Slight Slight Negligible 

LR2 Plantation Negligible Negligible Nil Negligible Negligible Negligible 

LR3 Abandoned Wet 

Agricultural Land 

Negligible Negligible Nil Negligible Negligible Negligible 

LR4 Streams Negligible Negligible Nil Negligible Negligible Negligible 

LR5 Reservoir Negligible Negligible Nil Negligible Negligible Negligible 

LR6 Developed Area Slight Slight LMM1-3 Slight Negligible Negligible 

LR7 Rocky Shoreline Negligible Negligible Nil Negligible Negligible Negligible 

LR8 Sandy Shore Negligible Negligible Nil Negligible Negligible Negligible 

LCA1 Island Landscape Moderate Moderate LMM1-3 Moderate Moderate Moderate 

LCA2 Institutional Landscape Slight Slight LMM1-3 Slight Slight Slight 

LCA3 Reservoir Landscape Slight  Slight Nil Slight Slight Slight 

LCA4 Typhoon Shelter Slight Slight Nil Slight Slight Slight 

LCA5 Inshore Waters Slight Slight  Nil Slight  Slight  Slight  
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The landscape mitigation measures will be carried out by the contractor.  The 

contractor may elect to have the works carried out by a specialist landscape 

sub-contractor.  Once the impacted areas are re-vegetated, there is no 

particular maintenance requirement for the vegetation. 

Effectiveness of Landscape Resource Mitigation Measures 

Due to the operational requirements of the wind turbine, some landscape 

impacts cannot be mitigated. 

6.4.9 Residual Landscape Impacts 

The residual landscape impacts (see Table 6.4g) are those that will exist after all 

mitigation measures have been implemented. 

Table 6.4g  Residual Landscape Impacts 

LR/LCU Area / 

Length  

Area Affected 

by the Project 

Mitigated 

Area 

Residual 

Impact 

LR1 Shrubland  160 ha 0.16 ha 0.01 ha 0.15 ha 

LR2 Plantation 1.1 ha Nil Nil Nil 

LR3 Abandoned Wet Agricultural 

Land 
0.1 ha Nil Nil Nil 

LR4 Streams 0.4 km Nil Nil Nil 

LR5 Reservoir 0.2 ha Nil Nil Nil 

LR6 Developed Area 29.9 ha 0.67 ha 0.67 ha Nil 

LR7 Rocky Shoreline 8.17 km Nil Nil Nil 

LR8 Sandy Shore 0.43km Nil Nil Nil 

LCA1 Island Landscape 169 ha 0.16ha 0.01ha 0.15ha 

LCA2 Institutional Landscape 29.9ha 0.67 ha 0.67ha Nil 

LCA3 Reservoir 0.2ha Nil Nil Nil 

LCA4 Typhoon Shelter 190ha Nil Nil Nil 

LCA5 Coastal Waters 350ha Nil Nil Nil 

Residual Impact Summary 

There will be a residual landscape impact of 0.15 ha of Shrubland (LR1) and 

0.15 ha on Island Landscape (LCA1).  As the developed areas will all be 

replaced with new developed areas as part of the wind turbine construction, 

there would be no residual impacts on the developed area and the 

Institutional Landscape.   

6.4.10 Landscape Impact Conclusion 

The Project will affect two types of LRs (Shrubland and Developed Area) 

principally as a result of the excavation required for the wind turbine such as 

the enabling works and formation of the Project Site.  The potential un-

mitigated impacts are considered to be slight adverse.  Mitigation measures 



 

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

6 - 22 

have been recommended to minimise the impacts.  With the implementation 

of the recommended mitigation measures the long term impact will be 

negligible.   

The LCAs will be affected by both the construction and operational phases of 

the Project.  There will be a moderate adverse impact on LCA 1, Island 

Landscape, with the potential impacts on LCAs 2, 3, 4 and 5 considered to be 

slight adverse. Whilst these impacts may reduce over time as the landscape 

accepts the development, however the impacts on the LCA’s cannot be 

actively mitigated. 

The impacts on the LRs and LCAs, are therefore considered to be acceptable. 

6.5 VISUAL IMPACT ASSESSMENT 

6.5.1 Introduction 

The following tasks were undertaken in the visual impact assessment. 

(a) Define the viewshed that would be potentially impacted by the Project and map 

the areas of visual impact   

This task describes the viewshed of the wind turbine, which was 

developed based on both the planning guidelines and the parameters of 

human vision.  Geographical Information System (GIS) software was 

then utilised to determine areas that could potentially see the wind 

turbine.  This GIS viewshed analysis was based solely on topography 

and did not take into account the screening potential of vegetation, 

which would further reduce the actual viewshed.  The GIS viewshed 

analysis also mapped the visibility of the wind turbine from roads and 

houses. 

(b) Discuss atmospheric conditions  

This task discusses the mitigating effects of weather, particularly sea 

haze and rainfall. 

(c) Assessing indicative viewpoints as a means of assessing the visual impact on 

the broader landscape  

This task describes a number of Visually Sensitive Receiver (VSR) 

viewpoints around the wind turbine, which have been selected as 

indicative of the range of views from accessible locations within the 

viewshed.  Photomontages have been prepared to show the existing 

landscape and the landscape with the wind turbine at the key VSRs. 

(d) Discuss visual mitigation measures  

This task examines measures (if required) that will reduce any potential 

visual impacts.  This may include planting and recommendations for 
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material and finishes.  These measures will also help improve the 

overall amenity of the Project.  Residual impacts are also discussed. 

(e) Assess night lighting and glare impacts  

This task examines the potential glare and night lighting impacts 

associated with the Project. 

6.5.2 Viewshed Determination and Areas of Potential Visual Impact 

The baseline for a visual impact assessment is an understanding of the existing 

visual qualities within the region that can be visually affected by a 

development.  This area is referred to as the viewshed.   

Defining an appropriate viewshed is the starting point to understand the 

visual impacts of a development as the area of the viewshed will vary 

depending on the nature and scale of the proposed development.  The larger 

a development the greater the viewshed as it may be visually apparent for a 

greater distance.  Once the viewshed is established, locations can be 

identified within the viewshed that are either particularly sensitive or 

indicative of the visual impact for a number of locations.  In some 

circumstances, viewpoints may be identified beyond the viewshed to 

recognise the visual impact on locations of particularly high sensitivity. 

The wind turbine is the major visual element of the Project and may visually 

impact on the surrounding landscape.  As the viewer moves further away 

from the wind turbine, the visual impact decreases until the wind turbine is 

no longer visible.  However, before the point of non-visibility is reached, the 

wind turbine has reduced in scale such that it no longer has a significant 

visual impact on the landscape.  In most landscapes, especially those which 

have some degree of human intervention, the limit of the viewshed is defined 

as that point at which the wind turbine would have an insignificant effect on 

the view. 

6.5.3 Types of Viewshed 

In recognising that the viewshed is not the limit of visibility, but rather the 

extent to which the wind turbine would have an insignificant visual impact on 

the landscape, then the extent of a viewshed differs in the context of different 

landscapes.  

A viewshed in a man-modified landscape is different to a viewshed in a 

pristine landscape or landscapes where there are no apparent signs of human 

influence.  This is because in landscapes that appear ‘natural’ or pristine, a 

man made element such as a wind turbine, can visually influence the 

landscape for as long as a viewer can discern that newly introduced element.  

A man made element in a pristine landscape irrevocably changes a pristine 

landscape from natural to man modified.  Therefore, viewsheds in pristine 

areas are extended to the limit of human visibility.  
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However in man modified landscapes, in which there are many other existing 

built forms or modifications to the landscape, the viewshed extends to that 

distance at which the wind turbine becomes a minor element in the landscape 

to all but the most sensitive of viewers.  The wind turbine may still be visible 

beyond this viewshed, however it is considered that beyond this viewshed the 

visual impact will be insignificant.  

The viewshed then is that area that is most likely to be visually impacted and 

once again, it is stressed that particularly sensitive locations beyond the 

viewshed may still need to be reviewed. 

6.5.4 Viewshed Determination 

The visual impact of a development can be quantified by reference to the 

degree of influence on a person’s field of vision.  Figure 6.5a illustrates the 

typical parameters of human vision and are based on anthropometric data (1).  

This data provides a basis for assessing and interpreting the impact of a 

development by comparing the extent to which the development would 

intrude into the central field of vision (both horizontally and vertically).  

Horizontal Cone of View 

The central field of vision for most people covers an angle of between 50° and 

60°.  Within this angle, both eyes observe an object simultaneously.  This 

creates a central field of greater magnitude than that possible by each eye 

separately.  This central field of vision is termed the 'binocular field' and 

within this field images are sharp, depth perception occurs and colour 

discrimination is possible.  These physical parameters are illustrated in the 

Figure 6.5a.  

Visual Limit 
Of Right Eye

Visual Limit 
Of Left Eye

104
O 
to 94

O

104
O 
to 94

O

5
O

50  - 60
O O

 

Figure 6.5a Horizontal Field of View 

The visual impact of a development will vary according to the proportion in 

which a development impacts on the central field of vision.  Developments, 

 

(1)  Human Dimension & Interior Space – A Source Book of Design Reference Standards, Julius Panero and Martin Zelnik, The 

Architectural Press Ltd. London, 1979. 
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which take up less that 5% of the central binocular field, are usually 

insignificant in most landscapes (5% of 50° = 2.5°). 

In assessing the visual impact of the wind turbine it is assumed that the largest 

horizontal component is the entire rotor, which is approximately 60m wide.  

Table 6.5a Visual Impact Based on the Horizontal Field of View 

Horizontal Field 

of View  

Impact Distance from an 

Observer to a 60m Rotor 

<2.5° of view 

 

Insignificant 

The development will take up less than 5% of 

the central field of view.  The development, 

unless particularly conspicuous against the 

background, will not intrude significantly 

into the view.  The extent of the vertical 

angle will also affect the visual impact. 

>2km 

2.5° – 30° of view Potentially noticeable 

The development may be noticeable and its 

degree of visual intrusion will depend greatly 

on its ability to blend in with its 

surroundings. 

150 m – 2km 

>30° of view Potentially visually dominant  

Developments that fill more than 50% of the 

central field of vision will always be noticed 

and only sympathetic treatments will mitigate 

visual effects. 

< 150m 

As shown in Table 6.5a, these calculations suggest that the impact of a 60m 

wide wind turbine rotor would reduce to insignificance at about 2km, as it 

would form less than 5% or 2.5° of the horizontal field of view.   

Vertical Field of View 

A similar analysis can be undertaken based upon the vertical line of sight for 

human vision.  As can be seen in the Figure 6.5b the typical line of sight is 

considered horizontal or 0 °.  A person’s natural or normal line of sight is 

normally a 10 ° cone of view below the horizontal and, if sitting, 

approximately 15 °. 
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Figure 6.5b Vertical Field of View 

Objects, which take up 5% of this cone of view (5% of 10 ° = 0.5 °) would only 

take up a small proportion of the vertical field of view, and are only visible 

when one focuses on them directly.  Objects that take up such a small 

proportion of the vertical view cone are not dominant, nor do they create a 

significant change to the existing environment when such short objects are 

placed within a disturbed or man-modified landscape. 

Table 6.5b shows the relationship between impact and the proportion that the 

development occupies within the vertical line of sight. 

Table 6.5b Visual Impact Based on Vertical Field of View 

Vertical Line  

of Sight 

Impact Distance from an 

Observer to a 90m Tall 

Wind Turbine 

< 0.5° of vertical 

angle 

Insignificant 

A thin line in the landscape. 
>10 km 

0.5° – 2.5° of vertical 

angle 

Potentially noticeable 

The degree of visual intrusion will depend 

on the development’s ability to blend in with 

the surroundings. 

1.5 – 10, km 

> 2.5° of vertical 

angle 

Visually evident 

Usually visible, however the degree of visual 

intrusion will depend of the width of the 

object and its placement within the 

landscape. 

< 1.5km 

These calculations suggest distances at which the magnitude of visual impact 

of the wind turbine will reduce with distance.  At distances greater than 

10km, a fully visible wind turbine would be an insignificant element within 

the landscape.   
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These calculations seem closer to the observed distances at which levels of 

impact seem to change.  It is stressed that these ranges will only provide a 

guide for the visual impact assessment.   

An apparent discrepancy will occur when analysing horizontal and vertical 

parameters separately.  Generally, the more conservative figures form the 

basis for the assessment.  In this example it is proposed to extend the 

viewshed to 10km, although it could be argued that a lesser extent would also 

be valid. 

For the wind turbine, it is proposed that the distances described in Table 6.5c 

are used for the viewshed analysis. 

Table 6.5c Viewshed and Degrees of Visual Influence 

6.5.5 Areas of Potential Visual Impact 

A GIS viewshed analysis can determine those areas that can potentially be 

visually impacted by the wind turbine.  Such analysis is based on topography 

only, and shows those areas that would be screened by intervening hills etc.  

It does not account intervening vegetation or buildings, nor does it take into 

account small variations in topography, such as road cuttings.  Therefore it is 

a conservative assessment of those areas that may be potentially able to view 

the wind turbine. 

Figure 6.5c shows an analysis of those areas within a 10km viewshed that may 

be able to see any part of any of the wind turbine. 

The viewshed is divided into two zones.  The zone of greatest potential visual 

impact is those areas that lie within 1.5 km of the wind turbine.  Since the 

wind turbine is shielded by the Hei Ling Chau Headland Hill, the majority of 

the areas that can see the turbine are in the ocean. 

6.5.6 Atmospheric Factors Which Will Affect Visual Impact 

Many climatic conditions result in changes to visibility.  For example, sea 

haze, rainfall and other atmospheric conditions will alter the visibility of the 

wind turbine.  The diminution of visual clarity bought about by atmospheric 

Impact Distance from an Observer to 

the Wind Turbine 

Insignificant  

A thin line in the landscape, both horizontally and vertically. 
>10 km 

Potentially noticeable 

The degree of visual intrusion will depend on the wind 

turbine’s ability to blend in with the surroundings. 

1.5 – 10 km 

Visually evident 

Usually visible, however the degree of visual intrusion will 

depend on the degree to which the wind turbine will blend 

into the landscape. 

< 1.5km 
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conditions increases with distance.  As the much of the areas that can see the 

wind turbine are located on or across the sea, the impact of sea haze and other 

atmospheric conditions will reduce visibility. 

Sea Haze 

Sea haze is a climatic condition along coastlines that can reduce visibility even 

on days when the weather is fine.  Wind which blows across the ocean or 

other atmospheric conditions can cause a sea haze, limiting views to the wind 

turbine from surrounding areas.  

However sea haze is unlikely to have much impact on the visibility of the 

wind turbine when viewed from close proximity, say less than 1.5km.  When 

the same features are viewed from greater distances within the viewshed the 

effect of sea haze will greatly reduce visibility and any potential visual impact.   

Cloud Cover 

Cloudy days can also reduce visibility of wind turbine.  During site 

inspections of similar facility it was apparent that a backdrop of grey cloud 

reduced the visual impact.  Full cloud cover also reduced the apparent 

contrast on elements that extend above the landscape backdrop and as these 

elements were neither strongly shadowed nor reflective, they merged into the 

sky. 

Figure 6.5d shows that in Hong Kong, for much of the year the percentage of 

cloud cover exceeds 50%. 

Rainfall 

The effect that rainfall has on visibility can be measured in two ways.  Firstly 

the event of falling rain reduces visibility as the water droplets obscure vision.  

This varies greatly depending on the heaviness of the precipitation, but even 

light rain obscures distant objects greatly. 

Secondly, the event of rain, particularly sustained rain periods, reduces visitor 

numbers.  Therefore, the visual impact is reduced on those days as lesser 

viewers are visiting the area and looking at the wind turbine. 
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Figure 6.5d  Hong Kong Weather (Source: Hong Kong Observatory) 

Figure 6.5d shows that during the wetter months, particularly from May 

through September, Hong Kong receives on average approximately 10mm of 

rain per day.  These rain events reduce visibility. 

6.5.7 Assessment Scenarios 

Whilst the above Section 6.5.6 describes some of the climatic conditions that 

reduce the visibility of the wind turbine, the following assessment is based on 

a worst case impact scenario on visual quality and character assuming 

perfectly clear viewing conditions.  Mitigation measures are proposed to 

reduce these impacts. 

6.5.8 Baseline Visual Character 

The area within the viewshed is of varying visual character and quality.  The 

dominant features that define the visual character are the Islands of Hei Ling 

Chau, Peng Chau and Lantau, with scattered smaller surrounding islands. 

These islands are all generally similar in general landscape character.  They 

are characterised by undulated vegetated slopes with protruding rocky 

outcrops.  The coastal edge is generally rocky with scattered sandy beaches. 

There are also clear signs of human habitation on most of the islands.  The 

islands are farmed by the coastal waters that are generally calm.  The coastal 

waters also contain many passing marine vessels. 

The presence of the vegetated hills, islands and water all contribute to an area 

of high visual quality and character. 
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6.5.9 Visually Sensitive Receivers 

To determine the likely VSRs, a desktop assessment and detailed site 

assessment were carried out.  The most sensitive VSRs were then identified 

and to encompass the likely range of potentially affected VSRs.  These 

include VSRs in the following areas: 

• Residents; including Villages such as Lamma Island, Peng Chau and Hei 

Ling Chau;  

• Visitors; including Lamma Island, Peng Chau and Hei Ling Chau; and 

• Visitors on Marine vessels; these include visitors on passing ferries as well 

as recreation visitors to the area.  

6.5.10 VSR Assessment 

The following factors have been considered in the visual impact assessment.  

VSR Sensitivity 

The first set of criteria relate to the sensitivity of the VSRs.  They include: 

• Value and quality of existing views; 

• Availability and amenity of alternative views; 

• Type and estimated number of receiver population; 

• Viewer numbers; 

• Duration of frequency of view; and 

• Degree of visibility. 

The views available to the identified VSRs were rated in accordance with their 

sensitivity to change using high, medium or low and are defined as follows: 

• High  

i. The nature of the viewer groups who expect a high degree of control 

over their immediate environment; and 

ii. The viewer groups are in proximity to the wind turbine.   

• Medium   

i. The nature of the viewer groups who expect a medium degree of 

control over their immediate environment; or  

ii. The nature of the viewer groups who have some degree of control 

over their immediate environment, people in transit. 
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• Low  

i. The nature of the viewer groups does not expect a high degree of 

control over their immediate environment. 

It should be noted that the above provided are a guide only, and each VSR 

regardless of type is assessed according to its specific circumstances. 

Magnitude of Change 

This set of criteria is related to the specific details of the proposal and how it 

relates to the existing landscape and the visible magnitude of change it will 

cause.  The criteria to be assessed are: 

• Compatibility of the wind turbine with the surrounding landscape; 

• Scale of the development; 

• Reversibility of change; 

• Viewing distance;  

• Potential blockage of view; and 

• Duration of impact under construction and operation phases. 

The magnitude of change to a view was rated as large, intermediate, small or 

negligible and are defined as follows: 

• Large: eg major change in view. 

• Intermediate: eg moderate change in view. 

• Small: eg minor change in view. 

• Negligible: eg no discernible change in view. 

The degree of visual impact or significance threshold was rated in a similar 

fashion to the landscape impact, ie significant, moderate, slight and negligible. 

Therefore, the visual impact is a product of the magnitude of change to the 

existing baseline conditions, the landscape context and the sensitivities of 

VSRs.  The significance threshold of visual impact was rated for the 

construction phase and for Day 1 and Year 10 of the operation phase as 

described in Table 6.4b. 

6.5.11 Photomontage Preparation 

The visual impact assessments were also partly based on photomontages, 

which showed the view with and without the wind turbine. 

Photographs that form the base of the photomontages are taken with a 70mm 

Nikon lens on a 35mm film single lens reflex camera.  A 70mm lens has a 
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picture angle of 34.34° and a horizontal angle of view of 28.84° (1).  When two 

photographs taken with a 70mm lens are overlapped approximately 1/3, the 

resultant image has a picture angle of approximately 50°, which is very similar 

to the central cone of view of human vision.  

 

Figure 6.5e Two Photographs Overlapped 1/3 to Create an Image 

Approximately the Same as the Central Cone of View of Human 

Vision 

The central field of human vision is approximately 50° - 60°.  Two 

photographs taken with a 70mm lens with approximately 1/3 overlap best 

show this static view.    

6.5.12 Turbine Markings 

The photomontages discussed in the following pages show the wind turbine 

with aviation warning marking (with orange and white bands) as required by 

the Civil Aviation Department.  

6.5.13 Viewer Perception  

Several studies (see below) have shown that a larger portion of the general 

public is in favour of wind turbines.  The visual impact of the wind farm 

ultimately depends on the perception of the viewer and viewer perception is 

an important issue to consider, especially in areas near tourist destinations or 

other attractions.  The degree of visual impact also partly depends on how 

the viewer perceives renewable energy, the wind turbines and the landscape.  

The following section builds upon ERM’s discussion of perception issues in 

past visual impact assessments of other wind turbines and wind farms. 

 

(1)  http://www.europepress.com/lenses/nikon_standard_zoom.htm 
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Community perception studies have also been undertaken overseas to gauge 
levels of community support and opposition to wind farms.  

Peoples’ Perception of Wind Farms in Victoria, Australia 

Australia has experienced a strong growth in the numbers of wind farms and 

wind turbines, particularly in coastal areas.  This research is therefore 

relevant to the development of a wind turbine at Hei Ling Chau. 

Market research has been undertaken by government agencies as well as wind 

farm proponents, to ascertain people’s perception and response to wind farms 

in Victoria, Australia.   

Research on the Victorian Coastal Region was undertaken by TQA Research 
Pty Ltd for The Department of Natural Resources and Environment. 

.  

Figure 6.5f  Reaction to Wind Farms on Coastal Headlands (1)   

This report looked at many issues involving the Victorian Coastline by 

questioning participants at various clinics and workshops.  Amongst the 

issues addressed was participants’ support or opposition to the presence of 

wind farms on coastal headlands.  The support (or opposition) was measured 

on people’s initial reaction and then after being exposed to arguments on 

renewable energy, greenhouse gas emissions and climate change issues.  This 

study found that after these arguments were presented, opposition reduced 

from 27% to 21%. 

Peoples Perception of Wind Farms in England, Wales and Scotland 

A paper presented at the 20th British Wind Energy Association Conference (1), 

gives an overview of public opinion surveys undertaken from 1996 and 

reports:   

 

(1)  George Kantos & Tony Quinn TQA Research (2000) Market Research Report: Victorian Coastal and Marine Research 

Wave 2 - 2000, Department of Natural Resources and Environment, Melbourne, p111. 



 

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

6 - 34 

• Overwhelming majority of respondents supports the principal of 

development of wind power in the UK, and they also support their local 

wind farm. 

• Those with direct experience of an operating wind farm are more 

supportive and positive than those without experience. 

• Once wind farms are in operation, concerns about noise and visual impact 

decrease. 

• The majority of people find the wind farms acceptable in the landscape 

and more find the wind turbines graceful than ugly. 

• A strong majority support and a small minority oppose wind farms, with 

more expressing no opinion than opposition. 

Anne Marie Simon Planning and Research produced a detailed study (2) for 

the British Wind Energy Association in September 1996.  It compiled the 

results for 13 different research studies undertaken by wind power 

proponents, opposition groups, the BBC, statutory authorities and a Liverpool 

University dissertation.  The study states "Every single study shows that the 

overwhelming majority of residents, in areas with a wind farm, are pro wind 

power, both in theory as a renewable energy source and in their area."   

Between 61% and 96% of survey respondents were supportive of wind power. 

Peoples Perception of Wind Farms in North Carolina, USA 

The experience in the USA is also similar.  A study (3) prepared on the public 

attitudes towards wind energy in Western and Eastern North Carolina 

prepared by Dennis Grady of the ASU Energy Centre and presented to the 

‘Efficient NC Conference’ on the 4 March 2004 also found similar degrees of 

approval. 

 

(1)  Freris, K. 1998. Love Them or Loathe Them? Public Opinion and Wind farms. Simon Powles, ed. Wind Energy. Switch on to 

Wind Power. Proceedings of the 20th British Wind Energy Association Conference. Cardiff University of Wales, 2-4 September 

1998. 

(2)  Anne Marie Simon Planning and Research, for The British Wind Energy Association, September 1996, webpage at 

www.bwea.com/ref/procs98.html 

(3)  http://www.energy.appstate.edu/docs/wnc_enc_present.pdf 
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Figure 6.5g Placement Issues – Eastern NC (which included Coastal 

Areas) 

The Sounds are the coastal areas of North Carolina and the level of acceptance 

reduced to 50% at these areas.  However the degree to which the respondents 

believe that wind farms on mainland sites should not be prohibited is very 

similar to the previous English and Australian studies with between 69-73% 

believing that wind farms should not be prohibited from these areas. 

These examples support the theory that in general terms, more people support 

wind turbines and wind farms than those that oppose them.  No such studies 

have been undertaken in Hong Kong, however the construction of this 

demonstration project for public interest will be a valuable gauge of the 

acceptability of future wind turbines in Hong Kong. 

6.5.14 Visual Impact Assessment from Visually Sensitive Receivers (VSR) 

Figure 6.5h shows the indicative viewpoints from publicly accessible locations, 

which have been selected for analysis.  The viewpoints have been selected to 

represent the range of views from accessible locations.   

VSR1 – View from Cheung Chau 

The VSR from Cheung Chau is located at about 4.5km south of the wind 

turbine.  Cheung Chau experiences large numbers of visitors and has many 

permanent residents. Whilst this location is a little further away from the 

turbine than the northern tip of the island, it wasted as it experiences 

relatively high numbers of visitors that will have an elevated view of the 

turbine. It therefore represents a worst-case scenario. 
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Figure 6.5i  VSR1 - Cheung Chau 

Photomontage 1 (see Figure 6.5j) shows that the wind turbine will be 

noticeable.  However the peak at the southern end of Hei Ling Chau blocks 

much of the view of the base of the wind turbine, leaving the top portion of 

the mast, the blades and the nacelle visible. 

Table 6.5d Sensitivity / Quality of VSR at Cheung Chau 

Table 6.5e Magnitude of Change 

Value and quality of view High 

Visitor numbers Medium 

Availability and amenity of alternative views High 

Duration and frequency of views to development Medium 

Degree of visibility of Turbine High 

Sensitivity/Quality of VSR High 

Items Construction Operation 

Compatibility with surrounding landscape Low Moderate 

Viewing distance to Wind Turbine 4.5km 4.5km 

Potential blockage of view Low Low 

Duration of impacts Temporary Approx 20yrs 

Scale of development Low Low 

Reversibility of change Irreversible Irreversible 

Magnitude of change Small Small 
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Table 6.5f  Significance Threshold during Construction 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Table 6.5g  Significance Threshold during Operation 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

The wind turbine will be noticeable on clear days; however, given the long 

distance from this viewpoint and the high availability of other attractive 

views, there will be a moderate adverse visual impact. 

VSR2 – View from Mui Wo 

The VSR at Mui Wo is located at about 4.9km north-west of the wind turbine.  

Mui Wo experiences high visitor numbers and has permanent residents. 
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Figure 6.5k VSR2 - Mui Wo 

Photomontage 2 (see Figure 6.5l) shows that the wind turbine will be 

noticeable.  However there are several developments on the western side of 

the Hei Ling Chau that are also visible.  

Table 6.5h Sensitivity / Quality of VSR at Mui Wo 

Table 6.5i Magnitude of Change 

Value and quality of view High 

Visitor numbers High 

Availability and amenity of alternative views High 

Duration and frequency of views to Turbine Medium 

Degree of visibility High 

Sensitivity/Quality of VSR High 

Item Construction Operation 

Compatibility with surrounding landscape Low Medium 

Viewing distance to Wind Turbine 4.9km 4.9km 

Potential blockage of view Low Low 

Duration of impacts Temporary Approx 20yrs 

Scale of development Low Low 

Reversibility of change Irreversible Irreversible 

Magnitude of change Small Small 



9



9
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Table 6.5j  Significance Threshold during Construction 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Table 6.5k  Significance Threshold during Operation 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

The visual impact of the wind turbine from this location is considered moderate 

adverse due to the presence of other man made structures and the high 

availability of other attractive views. 

VSR 3 - View From Discovery Bay 

The VSRs at Discovery Bay are located 6.8 km north-north west of the Project 

Site.  Discovery Bay has high numbers of permanent residents and moderate 

numbers of visitors. 
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Figure 6.5m  VSR3 - Discovery Bay 

 

From this viewpoint the wind turbine may be noticeable from some areas of 

Discovery Bay, however due to the undulating topography of the area, the 

wind turbine will not be visible from many locations. 

Table 6.5l Sensitivity / Quality of VSR 

 

Value and quality of view High 

Visitor numbers High 

Availability and amenity of alternative views High 

Duration and frequency of views to Turbine Medium 

Degree of visibility Low 

Sensitivity/Quality of VSR Medium 



 

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

6 - 41 

Table 6.5m Magnitude of Change 

Table 6.5n  Significance Threshold during Construction 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Table 6.5o  Significance Threshold during Operation 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

The long distance and the topography of the area will limit views to the wind 

turbine from this location.  Therefore the impact is assessed as slight-moderate 

adverse. 

VSR4 – View from Peng Chau 

The VSR at Peng Chau is located at about 4km north of the wind turbine.  

Peng Chau has permanent residents and experiences moderate visitor 

numbers. 

Item Construction Operation 

Compatibility with surrounding landscape Low Medium 

Viewing distance to Wind Turbine 6.8 km 6.8 km 

Potential blockage of view Low Low 

Duration of impacts Temporary Approx 20yrs 

Scale of development Low Low 

Reversibility of change Irreversible Irreversible 

Magnitude of change Small Small 
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Figure 6.5n  VSR4 - Peng Chau 

Photomontage 3 (see Figure 6.5o) shows that the wind turbine will be 

noticeable.  However there is a large cutting at the site location associated 

with the existing prison which detracts from the visual amenity of this view.  

In addition, only the top portion of the mast and blades as well as the nacelle 

will protrude above the ridgeline.   

Table 6.5p Sensitivity / Quality of VSR 

Value and quality of view High 

Visitor numbers Medium 

Availability and amenity of alternative views High 

Duration and frequency of views to development Medium 

Degree of visibility High 

Sensitivity/Quality of VSR High 
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Table 6.5q Magnitude of Change 

Table 6.5r  Significance Threshold during Construction 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Table 6.5s  Significance Threshold during Operation 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Given the long distance from this viewpoint and the high availability of other 

attractive views, there will be a moderate adverse visual impact. 

VSR5 – View from Cheung Chau - Mui Wo Ferry 

This VSR on the Cheung Chau – Mui Wo Ferry is located 2.4 km south-west of 

the wind turbine.  

Item Construction Operation 

Compatibility with surrounding landscape Low Moderate 

Viewing distance to Wind Turbine 4 km 4 km 

Potential blockage of view Low Low 

Duration of impacts Temporary Approx 20yrs 

Scale of development Low Low 

Reversibility of change Irreversible Irreversible 

Magnitude of change Small Small 
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Figure 6.5p  VSR5 - Cheung Chau- Mui Wo Ferry 

Photomontage 4 (see Figure 6.5q) shows that the wind turbine will be 

noticeable.  The whole of the wind turbine is visible from this location.  

However there are large road cuttings, a man made typhoon shelter and other 

structures visible.   

Table 6.5t Sensitivity / Quality of VSR 

It should be noted that due to the transient nature of this VSR, the overall 

sensitivity is low. 

Value and quality of view High 

Visitor numbers Medium 

Availability and amenity of alternative views High 

Duration and frequency of views to development Medium 

Degree of visibility High 

Sensitivity/Quality of VSR Low 



2.4



2.4
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Table 6.5u Magnitude of Change 

Table 6.5v  Significance Threshold during Construction 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Table 6.5w  Significance Threshold during Operation 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Given the long distance from this viewpoint and the high availability of other 

attractive views, there will be a slight-moderate adverse visual impact. 

VSR6 - Chi Ma Wan Peninsula 

The Chi Ma Wan Peninsula is largely covered by the Lantau South Country 

Park.  It also contains the Chi Ma Wan Correctional Institution.  Its closest 

point to the proposed turbine is approximately 3.8 km.  The turbine will be 

noticeable from some areas of the Chi Ma Wan Peninsula, particularly those 

areas that slope to the north-west. 

Item Construction Operation 

Compatibility with surrounding landscape Low Moderate 

Viewing distance to Wind Turbine 2.4 km 2.4 km 

Potential blockage of view Low Low 

Duration of impacts Temporary Approx 20yrs 

Scale of development Moderate Moderate 

Reversibility of change Irreversible Irreversible 

Magnitude of change Intermediate Intermediate 
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Figure 6.5r  VSR6 – Chi Ma Wan Peninsula 

Table 6.5x Sensitivity / Quality of VSR 

Table 6.5y Magnitude of Change 

 

Value and quality of view High 

Visitor numbers Low 

Availability and amenity of alternative views High 

Duration and frequency of views to development Medium 

Degree of visibility High 

Sensitivity/Quality of VSR Medium 

Item Construction Operation 

Compatibility with surrounding landscape Low Moderate 

Viewing distance to Wind Turbine 3.8 km 3.8 km 

Potential blockage of view Low Low 

Duration of impacts Temporary Approx 20yrs 

Scale of development Moderate Moderate 

Reversibility of change Irreversible Irreversible 

Magnitude of change Intermediate Intermediate 
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Table 6.5z  Significance Threshold during Construction 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Table 6.5aa  Significance Threshold during Operation 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

The relatively low numbers of user to this area and the proximity of the VSRs 

to the wind turbine indicate that the visual impact will be moderate adverse. 

VSR7 - Lantau Hikers 

There are a number of walking trails across Lantau Island that may be able to 

see the wind turbine.   The distance ranges from 3 to 5 km away from the 

wind turbine.   
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Figure 6.5s  VSR7 – Lantau Hikers 

Whilst the distance to the wind turbine vary, the sensitivity of the walkers can 

generally be assumed as higher than general visitors as walkers generally 

expect a more natural views and vistas.  The walker numbers are relatively 

few however.  Photomontage 5 (see Figure 6.5t) shows that the wind turbine 

will be noticeable from walking trails across Lantau Island at about 3km away 

from the wind turbine.  However there are several developments on the 

western side of the Hei Ling Chau that are also visible. 

Table 6.5ab Sensitivity / Quality of VSR 

 

Value and quality of view High 

Visitor numbers Low 

Availability and amenity of alternative views High 

Duration and frequency of views to development Medium 

Degree of visibility High 

Sensitivity/Quality of VSR Medium 
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Table 6.5ac Magnitude of Change 

Table 6.5ad Significance Threshold during Construction 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Table 6.5ae Significance Threshold during Operation 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Due to the relatively low visitor numbers, the variety of available views and 

the varying distance, the impact is assessed as moderate adverse. 

VSR8 – View from Hei Ling Chau 

This VSR is located at about 1.6 km north-west of the wind turbine on Hei 

Ling Chau itself.  Hei Ling Chau has restricted access as it contains a 

Correctional Institution and an Addiction Treatment Centre. The Correctional 

Services Department (CSD) has indicated that it is supportive of the proposal. 

Item Construction Operation 

Compatibility with surrounding landscape Low Moderate 

Viewing distance to Wind Turbine 3.8 km 3.8 km 

Potential blockage of view Low Low 

Duration of impacts Temporary Approx 20yrs 

Scale of development Moderate Moderate 

Reversibility of change Irreversible Irreversible 

Magnitude of change Intermediate Intermediate 
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Figure 6.5u  VSR8 - Hei Ling Chau 

Photomontage 6 (see Figure 6.5v) shows that the wind turbine is clearly 

noticeable from this location.  

Table 6.5af Sensitivity / Quality of VSR 

Table 6.5ag Magnitude of Change 

Value and quality of view High 

Visitor numbers Low 

Availability and amenity of alternative views Medium 

Duration and frequency of views to development Moderate 

Degree of visibility High 

Sensitivity/Quality of VSR Medium 

Item Construction Operation 

Compatibility with surrounding landscape Low Low 

Viewing distance to Wind Turbine 1.6km 1.6km 

Potential blockage of view Medium Medium 

Duration of impacts Temporary Approx 20yrs 

Scale of development Large Large 

Reversibility of change Irreversible Irreversible 

Magnitude of change Large Large 
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Table 6.5ah  Significance Threshold during Construction 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Table 6.5ai  Significance Threshold during Operation 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Due to the undulating nature of Hei Ling Chau, a large proportion of the 

island will not be able to see the wind turbine.  Some areas are in relatively 

close proximity to the turbine although relatively low numbers of VSRs will be 

affected. This will result in a moderate -significant adverse visual impact from 

this location. 

VSR9 – View from Lamma Island 

This VSR is located at about 7.5km south-east of the wind turbine. Lamma 

Island has high visitor numbers and permanent residents.  Lamma has a 

similar wind turbine, and the Lamma Power Station.  



 

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

6 - 52 

 

Figure 6.5w  VSR9 - Lamma Island 

Photomontage 7 (see Figure 6.5x) shows that the wind turbine is hardly 

noticeable from this location.  

Table 6.5aj Sensitivity / Quality of VSR 

Table 6.5ak Magnitude of Change 

Value and quality of view High 

Visitor numbers High 

Availability and amenity of alternative views High 

Duration and frequency of views to development Moderate 

Degree of visibility Medium 

Sensitivity/Quality of VSR Medium 

Item Construction Operation 

Compatibility with surrounding landscape Medium Medium 

Viewing distance to Wind Turbine 7.5km 7.5km 

Potential blockage of view Low Low 

Duration of impacts Temporary Permanent 

Scale of development Low Low 

Reversibility of change Irreversible Irreversible 

Magnitude of change Small Small 
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Table 6.5al  Significance Threshold during Construction 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Table 6.5am  Significance Threshold during Operation 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Due to the large distance to the wind turbine, the visual impact is slight-

moderate adverse. 

VSR10 - Hong Kong Island 

Parts of Hong Kong Island such as Pokfulam and Cyberport are within the 

viewshed of the wind turbine.  The closest areas are about 8.9km from the 

wind turbine.   
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Figure 6.5y  VSR10 – Hong Kong Island 

Table 6.5an Sensitivity / Quality of VSR 

Table 6.5ao Magnitude of Change 

Value and quality of view High 

Visitor numbers High 

Availability and amenity of alternative views High 

Duration and frequency of views to development Moderate 

Degree of visibility Medium 

Sensitivity/Quality of VSR Medium 

Item Construction Operation 

Compatibility with surrounding landscape Medium Medium 

Viewing distance to Wind Turbine 8.9km 8.9km 

Potential blockage of view Low Low 

Duration of impacts Temporary Permanent 

Scale of development Low Low 

Reversibility of change Irreversible Irreversible 

Magnitude of change Small Small 
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Table 6.5ap  Significance Threshold during Construction 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Table 6.5aq  Significance Threshold during Operation 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

Photomontage 8 (see Figure 6.5z) shows that the wind turbine will be 

noticeable on clear days.  Due to the large distance to the wind turbine, the 

visual impact is slight-moderate adverse. 

VSR11 – Disneyland Hong Kong 

The Disneyland Hong Kong site at Penny’s Bay is one of Hong Kong’s most 

popular tourist attractions.  It is also within the viewshed of the proposed 

wind turbine, approximately 7.5km from the proposed turbine. 
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Figure 6.5aa  VSR11 – Disneyland Hong Kong 

Table 6.5ar Sensitivity / Quality of VSR 

Table 6.5as Magnitude of Change 

Value and quality of view High 

Visitor numbers High 

Availability and amenity of alternative views High 

Duration and frequency of views to development Low 

Degree of visibility Low 

Sensitivity/Quality of VSR Medium 

Item Construction Operation 

Compatibility with surrounding landscape Medium Medium 

Viewing distance to Wind Turbine 7.5km 7.5km 

Potential blockage of view Low Low 

Duration of impacts Temporary Permanent 

Scale of development Low Low 

Reversibility of change Irreversible Irreversible 

Magnitude of change Negligible Negligible 
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Table 6.5at  Significance Threshold during Construction 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact  

Adverse 

Table 6.5au  Significance Threshold during Operation 

Sensitivity / Quality 
 

Low Medium High 
Beneficial 

Large Moderate Impact 
Moderate - 

significant impact 
Significant impact 

Intermediate 
Slight – Moderate 

impact 
Moderate Impact 

Moderate-

significant impact 

Neither 

beneficial 

nor adverse 

Small Slight impact 
Slight – Moderate 

impact 
Moderate impact 

M
a

g
n

it
u

d
e

 o
f 

C
h

an
g

e
 

Negligible Negligible impact Negligible impact Negligible impact 

Adverse 

The view to the proposed wind turbine will be obscured by the higher peak 

on Hei Ling Chau which is approximately 187 mPD, and the lower hills of 

Peng Chau.  Disneyland Hong Kong has been created as its own ‘fantasy 

world’ and views from the development have been carefully restricted.  The 

turbine blades may be just noticeable from some elevated viewpoints (eg from 

the higher floors of the Disneyland Resort hotels), but to the majority of 

viewers within the park the wind turbine will not be visible.  Therefore the 

impact from this VSR is assessed as negligible. 

6.5.15 Visual Mitigation Measures 

As shown in Table 6.5av, the construction and operation of the wind turbine 

will cause negligible to moderate adverse visual impact.  However, the impacts 

with respect to the wind turbine cannot be mitigated.  
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Table 6.5av  Mitigated Visual Impacts

Un-Mitigated Visual Impact Mitigated Impacts VSR 

Construction Operation 

Recommended 

Mitigation 
Construction Operation Day 1 Operation Year 10 

1 Cheung Chau Moderate Moderate Nil Moderate Moderate Moderate 

2 Mui Wo Moderate Moderate Nil Moderate Moderate Moderate 

3 Discovery Bay Slight-Moderate Slight-Moderate Nil Slight-Moderate Slight-Moderate Slight-Moderate 

4 Peng Chau Moderate Moderate Nil Moderate Moderate Moderate 

5 Cheung Chau – Mui Wo Ferry Slight-Moderate Slight-Moderate Nil Slight-Moderate Slight-Moderate Slight-Moderate 

6 Chi Ma Wan Moderate Moderate Nil Moderate Moderate Moderate 

7 Lantau Hikers Moderate Moderate Nil Moderate Moderate Moderate 

8 Hei Ling Chau Moderate-Significant Moderate-Significant  Nil Moderate-Significant  Moderate-Significant  Moderate-Significant  

9 Lamma Island Slight-Moderate Slight-Moderate Nil Slight-Moderate Slight-Moderate Slight-Moderate 

10 Hong Kong Island Slight-Moderate Slight-Moderate Nil Slight-Moderate Slight-Moderate Slight-Moderate 

11 Disneyland Hong Kong Negligible Negligible Nil Negligible Negligible Negligible 
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6.5.16 Visual Impact Conclusion 

Of the eleven VSRs assessed, there will be negligible impacts for one of the 

VSR, Disneyland Hong Kong (VSR11).  There will be slight-moderate impacts 

for four of the VSRs, Discovery Bay (VSR3), the Cheung Chau-Mui Wo ferry 

(VSR5), Lamma Island (VSR9) and Hong Kong Island (VSR10).  There will be 

moderate impacts from Cheung Chau (VSR1), Mui Wo (VSR2), Peng Chau 

(VSR4), Chi Ma Wan (VSR6) and Lantau hikers (VSR7).  There will be a 

moderate – significant impact from Hei Ling Chau.   

There will be moderate to significant visual impact from VSR of Hei Ling 

Chau among eleven VSRs.  Although the visual impact is unable to mitigate 

practically, the adverse effects are not considered too excessive in view of the 

size of land take and form of the structure.  Hence, the visual impact is not 

unacceptable.  There are no significant visual impacts for other VSRs and 

there will be no interference with the key views.  Therefore, the visual 

impacts will be acceptable. 

6.5.17 Night Lighting and Glare  

The above analysis examines the potential visual impacts of the wind turbine 

during daylight hours.  However for reasons of aviation safety there will be 

lighting associated with the wind turbine that may cause visual impact at 

night.  

The degree to which night lighting has an impact on the surrounding areas is 

dependent on the following criteria: 

• The spacings, intensity and operation hours of the source lighting; 

• The distance between the source lighting and the VSR;  

• The surrounding ambient lighting conditions of the VSR; and 

• The surrounding lighting conditions of the source. 

Source Lighting 

The lighting of the wind turbine will comprise aviation warning lights at the 

highest practical point of the turbine ie the nacelle (about 60m above ground 

level) and possibly mid way of the tower.  The light on the nacelle will be a 

minimum of 32 candella.  There may also be up to four lights mid-way up the 

mast to be a minimum of 10 candella each.  The existing wind monitoring 

mast on Hei Ling Chau (50m tall) has the similar lighting requirements (ie one 

32 candella light on the top with one 10 candella light mid way up the mast).  

The intensity of the proposed lights will therefore be the same as existing.  

With the effects of ambient lighting from Hei Ling Chau at the back ground 

with visibility more than 10km, the 32 candella warning light can be seen at a 

distance up to about 6km from the wind turbine. 
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Distances Between Source Lighting and the VSRs 

As discussed above, only VSRs within 6km radius from the wind turbine 

(including Cheung Chau (VSR1), Mui Wo (VSR2), Peng Chau (VSR4), Cheung 

Chau-Mui Wo Ferry (VSR5), Chi Ma Wan (VSR6), and Lantau Hikers (VSR7) 

and Hei Ling Chau (VSR8) will be able to see the warning lights.  Due to its 

remote location, the visibility of individual light fittings between the affected 

VSRs and the wind turbine is expected to be low, with the aviation lighting on 

the nacelle being the most visible light, with the mast lights becoming more 

visible at closer distances. 

It should also be noted that some of the climatic conditions discussed 

previously will also apply to light visibility and are expected to reduce night 

time visibility.  These include rain events and sea haze.  

Surrounding Ambient Light of the VSR 

Night lighting from the source is more highly visible when one is observing in 

darkness.  As the surrounding ambient light increases, the visibility of distant 

objects reduces.  This includes viewers in ferries, near street lights, or inside 

illuminated homes.  Viewers looking towards the site in darkness are 

expected to be low in number. 

Surrounding Lighting Conditions of the Source 

There are several lighting sources on Hei Ling Chau, including the CSD 

facility and the Addiction Treatment Centres.  These developments all have 

24-hour security lighting and contribute to the ambient lighting levels of the 

surrounding area. 

The above factors including the low number of lights on the wind turbine, the 

surrounding ambient light of the VSR and the existing lighting conditions of 

Hei Ling Chau indicate that the aviation warning lights will not cause 

uncomfortable eye feeling to the VSRs.  It is therefore considered that the 

potential lighting impacts will be low and acceptable. 

6.5.18 Evaluation of the Residual Environmental Impacts 

Taking into consideration the baseline conditions of the Landscape Resources, 

Landscape Character and visual conditions discussed in the previous sections 

and the recommended mitigation measures, the residual impacts occurring as 

a result of the construction and operation of the proposed wind turbine have 

been identified and are as follows: 

• There will be a residual impact of 0.15 ha of Shrubland landscape resources 

(LR1) which is considered acceptable  

• There is also a moderate residual impact of 0.15 ha on Island Landscape 

(LCA1) which cannot be actively mitigated.  The LCA impacts are 

considered acceptable 
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• Of the 11 VSRs studied, there will be moderate-significant impacts from 

only 1 VSR.  For remaining 10 of VSRs, the impacts range from negligible 

to moderate.  Although the visual impact is unable to mitigate practically, 

the adverse effects are not considered too excessive in view of the size of 

land take and form of the structure.  Hence, the visual impact is not 

unacceptable.  There are no significant visual impacts for other VSRs and 

there will be no interference with the key views.  Therefore, the visual 

impacts will be acceptable. 

6.6 CONCLUSIONS 

The site for the proposed wind turbine and the viewshed for the development 

were studied in detail. 

Of the eight Landscape Resources on Hei Ling Chau there will only be 

residual construction phase impacts on the Shrubland resources.  This will 

result in a residual impact of 0.15 ha of Shrubland.  This un-mitigated impact 

is classified as slight adverse.  The impacts on the developed areas after 

construction will be negligible as they will be replaced by new developed 

areas (ie wind turbine site).   

The impacts on the Landscape Character Areas of Hei Ling Chau will vary 

from slight for LCAs 2 to 5 to moderate for LCA1 during construction and 
operation.  

Viewer perception studies in other parts of the world have shown that wind 

turbines are generally accepted by the public. 

The wind turbine with the proposed aviation warning marking scheme (ie 

alternative orange and white bands) as required by CAD for aviation safety 

purposes may result in contrasting effect to the surrounding natural 

landscape.  For Disneyland Hong Kong, the visual impact will be negligible.  

VSRs from Discovery Bay, Cheung Chau – Mui Wo Ferry, Lamma Island and 

Hong Kong Island will experience slight to moderate adverse impact.  VSRs 

from Cheung Chau, Peng Chau, Mui Wo, Chi Ma Wan Peninsula and Lantau 

Hikers will experience moderate visual impacts.  VSRs on Hei Ling Chau will 

experience moderate to significant visual impact.  None of these impacts will 

interfere with key views.   

According to Annex 10 of the EIAO-TM, there are no significant impacts on 

the Landscape Resources or landscape Character areas.  There will be 

moderate to significant visual impact from the VSR of Hei Ling Chau among 

the eleven VSRs.  Although the visual impact is unable to mitigate practically, 

the adverse effects are not considered too excessive in view of the size of 

landtake and form of the structure.  Hence, the visual impact is not 

unacceptable.  There are no significant visual impacts for other VSRs and 

there will be no interference with key views.  Therefore, the landscape and 

visual impacts will be acceptable. 
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7 CONSTRUCTION PHASE WATER QUALITY IMPACT ASSESSMENT 

7.1 INTRODUCTION 

This Section presents the water quality impact assessment for the construction 
phase of the Project.  As the construction works will be land-based, direct 
impacts on water quality will not arise.  The purpose of the assessment is to 
evaluate the acceptability of predicted impacts to water quality from the 
construction of the wind turbine with reference to the relevant environmental 
legislation and standards. 

The enabling works along the long and short access routes and the 
construction of the wind turbine at the Project Site would generate surface 
run-off and wastewater which has the potential to cause adverse water quality 
impacts if not properly controlled or mitigated.   

7.2 RELEVANT LEGISLATION AND GUIDELINES 

The following relevant legislation and associated guidelines are applicable to 
the evaluation of water quality impacts associated with the construction of the 
Project. 

• Water Pollution Control Ordinance (WPCO); 

• Technical Memorandum on Standards for Effluents Discharged into Drainage 
and Sewerage Systems, Inland and Coastal Waters (TM); 

• Environmental Impact Assessment Ordinance (Cap. 499. S.16), Technical 
Memorandum on Environmental Impact Assessment Process (EIAO-TM), 
Annexes 6 and 14;  

Apart from these statutory requirements, the Practice Note for Professional 
Persons, Construction Site Drainage (ProPECC PN 1/94), issued by ProPECC in 
1994, also provides useful guidelines on the management of construction site 
drainage and prevention of water pollution associated with construction 
activities. 

7.2.1 Water Pollution Control Ordinance 

The WPCO is the principal legislation for the control of water pollution and 
water quality in Hong Kong.  Under the WPCO, Hong Kong waters are 
divided into 10 Water Control Zones (WCZs).  Each WCZ has a designated 
set of statutory Water Quality Objectives (WQOs).  The WQOs set limits for 
different parameters that should be achieved in order to maintain the water 
quality within the WCZs.  The Project is wholly located within the Southern 
WCZ.  The WQOs for the Southern WCZ, which are presented in Table 7.2a, 
are applicable as evaluation criteria for assessing compliance of any effects 
from the construction of the Project. 
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Table 7.2a Water Quality Objectives for the Southern Water Control Zone 

Water Quality Objectives Part or Parts of Zone 

A. AESTHETIC APPEARANCE  

a) Waste discharges shall cause no objectionable odours or 
discolouration of the water. 

Whole zone 

b) Tarry residues, floating wood, articles made of glass, 
plastic, rubber or of any other substances should be absent. 

Whole zone 

c) Mineral oil should not be visible on the surface.  
Surfactants should not give rise to a lasting foam. 

Whole zone 

d) There should be no recognisable sewage-derived debris. Whole zone 

e) Floating, submerged and semi-submerged objects of a size 
likely to interfere with the free movement of vessels, or 
cause damage to vessels, should be absent. 

Whole zone 

f) Waste discharges shall not cause the water to contain 
substances which settle to form objectionable deposits. 

Whole zone 

B. DISSOLVED OXYGEN  

a) Waste discharges shall not cause the level of dissolved 
oxygen to fall below 4 mg L-1 for 90% of the sampling 
occasions during the year; values should be calculated as 
the water column average (arithmetic mean of at least 3 
measurements at 1m below surface, mid-depth and 1m 
above seabed).  In addition, the concentration of dissolved 
oxygen should not be less than 2 mg L-1 within 2m of the 
seabed for 90% of the sampling occasions during the year. 

Marine waters excepting 
Fish Culture Subzones. 

 

 

b) The dissolved oxygen level should not be less than 5 mg L-1 
for 90% of the sampling occasions during the year; values 
should be calculated as the water column average 
(arithmetic mean of at least 3 measurements at 1m below 
surface, mid-depth and 1m above seabed). 

Fish Culture Subzones. 

c) Waste discharges shall not cause the level of dissolved 
oxygen to be less than 4 mg L-1. 

Inland waters of the Zone

C. pH  

a) The pH of the water should be within the range of 6.5 - 8.5 
units.  In addition, waste discharges shall not cause the 
natural pH range to be extended by more than 0.2 units. 

Marine waters excepting 
Bathing Beach Subzones; 
Mui Wo (A), Mui Wo (B), 
Mui Wo (C), Mui Wo (E) 
and Mui Wo (F) 
Subzones. 

b) The pH of the water should be within the range of 6.0 - 9.0 
units. 

Mui Wo (D) and other 
inland waters. 

c) The pH of the water should be within the range of 6.0 - 9.0 
units for 95% of samples.  In addition, waste discharges 
shall not cause the natural pH range to be extended by 
more than 0.5 units. 

Bathing Beach Subzones. 

D.  TEMPERATURE  

Waste discharges shall not cause the natural daily temperature 
range to change by more than 2.0 oC. 

Whole zone 
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Water Quality Objectives Part or Parts of Zone 

E. SALINITY  

Waste discharges shall not cause the natural ambient salinity 
level to change by more than 10%. 

Whole zone 

F. SUSPENDED SOLIDS  

a) Waste discharges shall neither cause the natural ambient 
level to be raised by 30% nor give rise to accumulation of 
suspended solids which may adversely affect aquatic 
communities. 

Marine waters. 

b) Waste discharges shall not cause the annual median of 
suspended solids to exceed 20 mg L-1. 

Mui Wo (A), Mui Wo (B), 
Mui Wo (C), Mui Wo (E) 
and Mui Wo (F) 
Subzones. 

c) Waste discharges shall not cause the annual median of 
suspended solids to exceed 25 mg L-1. 

Mui Wo (D) Subzone and 
other inland waters. 

G. AMMONIA  

The unionised ammonia nitrogen level should not be more 
than 0.021 mg L-1, calculated as the annual average (arithmetic 
mean). 

Whole zone 

H. NUTRIENTS  

a) Nutrients shall not be present in quantities sufficient to 
cause excessive or nuisance growth of algae or other 
aquatic plants. 

Marine Waters 

b) Without limiting the generality of objective (a) above, the 
level of inorganic nitrogen should not exceed 0.1 mg L-1, 
expressed as annual water column average (arithmetic 
mean of at least 3 measurements at 1m below surface, mid-
depth and 1m above seabed). 

 

I. 5-DAY BIOCHEMICAL OXYGEN DEMAND  

Waste discharges shall not cause the 5-day biochemical oxygen 
demand to exceed 5 mg L-1. 

Inland waters of the 
Zone. 

J. CHEMICAL OXYGEN DEMAND  

Waste discharges shall not cause the 5-day chemical oxygen 
demand to exceed 30 mg L-1. 

Inland waters of the 
Zone. 

K. TOXINS  

a) Waste discharges shall not cause the concentrations of 
dangerous substances in marine waters to attain such levels 
as to produce significant toxic, carcinogenic, mutagenic or 
teratogenic effects in humans, fish or any other aquatic 
organisms, with due regard to biologically cumulative 
effects in food chains and to interactions of toxic substances 
with each other. 

Whole zone 

 

 

 

b) Waste discharges of dangerous substances shall not cause a 
risk to any beneficial uses of the aquatic environment. 

Whole zone 
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7.2.2 Technical Memorandum for Effluent Discharges 

All discharges during the construction phase are required to comply with the 
Technical Memorandum – Standards for Effluents Discharged into Drainage and 
Sewerage Systems, Inland and Coastal Waters (TM) issued under Section 21 of the 
WPCO.  The TM defines discharge limits to different types of receiving 
waters.  Under the TM, effluents discharged into the drainage and sewerage 
systems, inshore and coastal waters of the WCZs are subject to pollutant 
concentration standards for particular discharge volumes.  Any new 
discharges within a WCZ are subject to licence conditions and the TM acts as a 
guideline for setting discharge standards for the licence.  In accordance with 
TM, new effluent will not be allowed to discharge in any typhoon shelter. 

With regard to inland waters (1), the beneficial use of the inland waters is the 
only factor governing the quality and quantity of the effluent that may be 
discharged met.  Under the TM, inland waters are classified into four groups, 
which are presented in Table 7.2b. 

  Table 7.2b Different Groups of Inland Waters Specified in the TM 

Group of Inland Waters  Beneficial Use 

Group A Abstraction for Portable Water Supply 

Group B Irrigation 

Group C Pond Fish Culture 

Group D General Amenity and Secondary Contact Recreation 

For this Project only Group D waters prevail, as the Project encroaches on the 
inland waters which are within the Study Area.  The effluent discharge from 
the Project should comply with Table 6 of the TM. 

7.2.3 EIAO-TM 

Annexes 6 and 14 of the EIAO-TM provide general guidelines and criteria to 
be used in assessing water quality issues. 

7.3 ASSESSMENT METHODOLOGY 

The assessment of the potential impact of land based construction activities on 
water quality has been undertaken in a qualitative manner.  Consideration 
has been given to controlling potentially harmful impacts from the site works 
and to the use of ‘best practice’ measures to minimise the potential for 
discharges of pollutants to nearby receiving waters. 

 
(1)  In accordance with Technical Memorandum – Standards for Effluents Discharged into Drainage and Sewerage Systems, 

Inland and Coastal Waters, inland waters means all coastal waters where the water depth is less than 6 m at mean low 
tide, or that are within 200 m of the mean low water mark, whichever position is further from the shore. 



ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

7 - 5 

7.4 BASELINE CONDITIONS AND WATER QUALITY SENSITIVE RECEIVERS 

7.4.1 Baseline Conditions 

The Project Site is located inland at southern Hei Ling Chau.  

One existing road (the long access route) and a temporary access road (the 
short access route), will be allowed accessing the Project Site (see details in 
Section 3 – Project Description).  The long access route is along the northern 
edge of the island followed by a southward road down to the Project Site, 
while the short access route starts at the new temporary unloading steel 
platform and a steel bridge at south-west of the island going eastwards to the 
Project Site.   

The locations of the Project site, the two access routes and the associated 
enabling work sites are shown in Figure 7.4a.  For easy reference, bundles of 
works in close proximity to each other are regarded as a “Zone”.  There are 
five Zones (A to E) for this Project and details of each are illustrated in Figure 
7.4a. 

During the construction phase, the primary potential source of water quality 
impacts will be pollutants in site run-off.  Pollutants, mainly suspended 
sediments, may also enter receiving waters if any stormwater is not 
adequately controlled on-site.  These potential impacts may be readily 
controlled by standard measures, as described in Section 7.6.  With the 
implementation of these measures adverse impacts to water quality are not 
expected to result from land based construction activities. 

No EPD river water quality monitoring data are available for the identified 
streams within the Study Area.  Site visits during the wet season revealed 
that the majority of the streams had a low flow, particularly in the immediate 
vicinity of the works areas.  It is, therefore, expected that little or no water 
would be present in the streams in the dry season. 

EPD routinely carries out water quality monitoring at Hei Ling Chau typhoon 
shelters (notated as ST3).  Referring to the most recently published data in 
2004 (1), the water quality at ST3 was considered to be fairly good, with the 
highest dissolved oxygen (DO) (depth-averaged of 7.2 mg L-1), low suspended 
solids (SS) (< 10.0 mg L-1) and low E.Coli (<20 coliform cfu 100mL-1) among the 
others.  The nutrients were also in low level, including ammonia nitrogen 
and total inorganic nitrogen. 

7.4.2 Water Sensitive Receivers 

In order to evaluate the water quality impacts resulting from the construction 
of Project, the proximity of Water Sensitive Receivers (WSRs) must be 
considered.  WSRs have been identified in accordance with Hong Kong 
Planning Standards and Guidelines (HKPSG) as well as the EIAO-TM, which 

 
(1)   EPD (2005).  Marine Water Quality in Hong Kong in 2004. 
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provide criteria for identifying environmental factors influencing 
development planning.  The identified WSRs are illustrated in Figure 7.4a. 

There is an enclosed reservoir to the north of the Project Site located in the 
middle of the island.  The reservoir collects the water from the hillside on the 
western side, no Project – related construction activities are proposed in the 
reservoir catchment. 

In addition, there are three natural streams but none of them are in close to the 
works areas.  The lengths of the three identifiable streams and their 
characteristics are shown in Table 7.4a.   

Five locations at inshore waters in the vicinity of Hei Ling Chau have been 
identified for the assessment.  There is a possibility of impacts at these 
locations due to site run-off. 

 





ENVIRONMENTAL RESOURCES MANAGEMENT    CAPCO 

 7 - 7  

Table 7.4a Identified Water Sensitive Receivers  

Shortest Distance (m) from Works Area Water Sensitive 
Receivers 

Area (ha)/ 
Length 
(m) 

Project 
Site 

Zone 
A 

Zone 
B 

Zone 
C 

Zone 
D 

Zone 
E 

Characteristics 

Streams         

Stream 1 (S1) 55m 259 1,429 1,161 1,259 732 170 Stream S1 is a drainage channel running through abandoned wet 
agricultural land.  The lower course of stream S1 was cemented while the 
upper course was an underground channel.  The closest sites to Stream S1 
are the Project Site and Zone E but neither are in the stream catchment area. 
Only limited water flow was recorded in Stream S1 during the survey.  

Stream 2 (S2) 81m 911 1,009 777 786 80 723 Stream S2 was partially channelised in the lower courses and running under 
the existing Hei Ling Chau Road to the east (near to the Hei Ling Chau 
Correctional Institution).  Stream S2 has a natural bottom, particularly in 
the upper and middle courses, which are dominated by medium to small 
sized boulders.  The upper and middle courses were covered by the close 
canopy of the adjacent shrubland while the lower course of the stream was 
more open with limited shading by the shrubs and grasses in the vicinity.  
The closest site to Stream 2 is Zone D; however, the site runoff from Zone D 
only flows into the drain which coincides with the end of Stream S2.  Only 
limited water flow was recorded in lower course during the survey. 

Stream 3 (S3) 263m 446 1,116 857 929 482 134 Stream S3 was partially channelised in the upper and lower courses, which 
were connected to the reservoir located in the middle of the Island.  The 
middle course of S3 remains natural with boulder substratum and a semi-
open riparian canopy of shrubland in the vicinity.  The closest work area to 
Stream S3 is Zone E which is not within the streams catchment area.  
Moderate water flow was recorded during survey.  

 

Reservoir (R1) 0.2 ha 580 1,089 830 893 375 366 A reservoir is present in the middle of the Island.  It is enclosed with dams 
and was constructed to collect water from the hillside in the vicinity.  A 
partially channelised stream, ie Stream 3, was found to the west of the 
reservoir. 

Inshore Water          

Inshore Water 
(W1) 

- 420 2,063 1,813 1,920 1,339 598 W1 is located to the south-east of the island and is potentially affected by 
run-off from the Project Site. 



ENVIRONMENTAL RESOURCES MANAGEMENT    CAPCO 

 7 - 8  

Shortest Distance (m) from Works Area Water Sensitive 
Receivers 

Area (ha)/ 
Length 
(m) 

Project 
Site 

Zone 
A 

Zone 
B 

Zone 
C 

Zone 
D 

Zone 
E 

Characteristics 

Inshore Water 
(W2) 

- 1,188 1,313 1,098 1,071 179 1,036 W2 is located to the north-east of the island and is potentially influenced by 
run-off from Zone D. 

Inshore Water 
(W3) 

- 1,652 45 143 63 938 1,250 W3 is located to the north-west of the island and potentially influenced by 
run-off from Zones A, B and/or C. 

Inshore Water / 
Typhoon Shelter 
(W4) 

- 473 1,143 902 1,000 875 27 W4 is inside the Hei Ling Chau typhoon shelter located to the west of the 
island and receives natural surface run-offs from the catchment on the 
western side of the island. 

Inshore Water / 
Typhoon Shelter 
(W5) 

- 277 1,518 1,286 1,429 1,179 134 W5 is inside the Hei Ling Chau typhoon shelter located to the south-west of 
the island and receives natural surface run-offs from the catchment on the 
south-western side of the island. 
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7.5 EVALUATION OF IMPACTS 

7.5.1 Construction Runoff and Drainage 

Construction activities that may result in direct or indirect water quality 
impacts within and adjacent to the Study Area are summarised below (refer to 
Section 3 – Project Description for details).  No marine works will be carried for 
this Project.   

• Site Preparation Works at All Zones:  The works include road widening 
and associated slope excavation, rock cut and filling works. 

• Site Preparation Works at the Project Site:  The works include excavation, 
filling and construction of a site office.  The equipment will be 
transported from the existing jetty at north-west of Hei Ling Chau to the 
Project Site via the long access route. 

• Construction of Perimeter Drainage Channel:  An intercepting open-type U-
drainage channel will be constructed for the entire perimeter of the 
Project Site.  

• Construction of a Temporary Platform at Zone E:  The works include a rock 
cut at the bottom of the slope.  

• Construction of a Temporary Bridge at Zone E:  The works include soil 
nailing and mini-piling.  

• Transportation of the Wind Turbine Components:  The blades, nacelle and 
steel tower segments will be delivered to the temporary platform, lifted 
up to the bridge and transported to the Project Site via the short access 
route. 

• Erection of the Wind Turbine:  The steel tower, nacelle and the blades will 
be erected in stages using mobile cranes. 

• Underground Cable Laying:  The power cable which is located to the west 
of the Project Site will be connected to the adjacent overhead 11kV cable 
(located at approximately 50m from the Project Site). 

Stormwater runoff is considered to be the only potential source of impact to 
water quality during the site works.  Runoff and drainage from construction 
sites may contain considerable loads of suspended solids and contaminants.  
Potential sources of water pollution from site runoff include: 

• Runoff and erosion of exposed bare soil, slopes and earth, and stockpiles; 

• Release of cement materials with rain wash; 

• Washwater from dust suppression sprays and vehicle wheel washing 
facilities; and 
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• Fuel, oil, and lubricant from maintenance of construction vehicles and 
mechanical equipment. 

Local and coastal water pollution will be substantial if the construction site 
runoff is allowed to drain into the stormwater drains or natural drainage 
without mitigation.   

A drainage system, as shown in Figure 7.5a, will be constructed prior to site 
formation and other earthworks and will be comprised two intercepting open-
type drains along the entire perimeter of the Project Site.  Surface runoff 
generated within the site will be collected by the proposed U-channel drain 
along the east side of the site and discharged, via a catchpit with silt trap and 
oil interceptor to the existing watercourse to the east of the site.  A U-channel 
drain along the north, west and south sides of the site is proposed to maintain 
the existing flow of surface runoff from the site-adjacent hills to the stream to 
the west of the site, to maintain the existing drainage flow conditions and 
avoid these surface flows from entering the site.  They will be of an adequate 
size and capacity to capture all surface runoff from the Project Site for storms 
of up to 1 in 50-year return periods and convey collected flows to a temporary 
silt and grease treatment facility (comprised a silt trap and a petrol/oil 
interceptor) that will remove construction generated silt, debris, oil and 
grease.  The silt and debris will be disposed together with general refuse to 
the HLC Refuse Transfer Station.  The oil and grease will be collected and 
transported off-site by a licensed chemical waste collector to a licensed 
treatment facility (ie the Chemical Waste Treatment Centre at Tsing Yi) for 
treatment and disposal. 

During construction, a wheel washing facility will also be provided at the 
Project Site entrance.  Flows from the facility will be contained and conveyed 
to the temporary silt and grease trap.   

Treated stormwater and washwater from the silt and grease trap will gravitate 
to the nearest watercourse.  A drainage management plan will be devised at 
the outset of the construction stage to ensure discharges from the Project Site 
drainage system in compliance with the WPCO.  Hence, the works of the 
Project Site is unlikely to adversely affect the water quality of the respective 
WSR, ie, Inshore Water W5 and W1. 

For other sites of works, ie, Zones A to E, the earth/slope works are of a small 
scale and very short duration (less than 1 month).  In Zone E, the enabling 
works consist of a temporary steel platform on spread foundations and a 
temporary steel bridge on spread and mini-pile foundations as detailed on 
Figure 3.3f in the report.  These will be in place for less than a year and 
removed on completion of the works.  Minor trimming / extension of 
existing slope works as indicated on Figure 3.3g are required to facilitate 
transportation.  No polluted flows will arise as a result of the mini-piling 
works or spread foundation works for the temporary structures during 
construction.  The deck surface will only be used for occasional 
transportation.   





ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

7 - 11 

During construction of the slopes at Zones A to E, there will not be any 
construction wastewater generated by the sloping works under normal 
weather conditions.  On heavy rainy days, surface run-off will be controlled 
by appropriate measure(s).  Figures 7.5a to 7.5g illustrate the proposed 
drainage arrangements at each zone during construction.  Above and across 
the top perimeter of the slopes will be modified to an intercepting channel in 
the form of a half-round U-channel to order to prevent uphill stormwater 
runoff from flowing down across the exposed slope surface.  In addition, 
sandbags will be placed in a line beside the existing drains to guide the slope 
surface water to a temporary/permanent catch pit with a sand trap.  Details 
of the intercepting channel and the sandbag line are shown on Figure 7.5h.  
For the small scaled footing excavation (of about 5m x 5m x 2m in size) at 
Zone E, it is proposed to put a line of sandbags on slope above the footing 
excavation to avoid stormwater runoff washing through the excavation area to 
the typhoon shelter (see Figure 7.5g).  After the slopes have been constructed, 
the slope runoff will connect to the existing access route network as is the case 
with the existing slopes.  Details will be presented in the drainage 
management plan which will be devised at the early construction stage. 

Any wastewater will be discharged into a temporary silt and grease trap.  
The treated water will be discharged into the existing stormwater drains.  It 
is thus not expected that the works will cause any adverse impacts to the 
related WSRs, ie, Inshore Water W1 to W5.   

In accordance with the TM, new effluent will not be allowed to discharge into 
the Hei Ling Chau typhoon shelter (W4 and W5).  There is no project related 
effluent piped directly into the typhoon shelter and hence this will comply 
with the TM. 

As discussed in Section 7.4.2, none of the works areas are within the 
catchments of the streams or the reservoir and hence no unacceptable impacts 
on Streams S1 to S3 and Reservoir R1 are expected. 

In addition, with the proper implementation of the good construction site 
practices and housekeeping, as discussed in Section 7.6, unacceptable water 
quality impacts due to construction run-off and drainage are not expected. 

7.5.2 General Construction Site Activities 

On-site construction activates may cause water pollution due to the follows: 

• Uncontrolled discharge of debris and rubbish such as packaging, 
construction waste and refuse etc; and 

• Spillages of liquid stored on-site, such as oil, diesel and solvents etc. 

The debris and rubbish would probably enter the open drainage channels and 
cause blockage.  The spillage of liquid may also result in water quality 
impacts if they enter stormwater drains or open drainage channels. 
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However, the effects on water quality from the construction activities are 
likely to be minimal, provided that site boundaries are well maintained and 
good construction site practices are implemented to ensure that litter, fuel and 
solvents are managed, stored and handled properly. 

7.5.3 Sewage Effluent 

The maximum number of on-site workers is estimated to be 40 during the 
delivery and erection of the wind turbine, split between the two sites 
(temporary bridge and Project Site). 

In view of small number of worker on site, portable chemical toilets will be 
provided for the site workers.  A licensed contractor will be responsible for 
appropriate disposal and maintenance of these facilities.  Therefore, no 
adverse water quality impacts are anticipated. 

7.6 MITIGATION MEASURES 

The following mitigation measures should be implemented during the 
construction of the wind turbine: 

7.6.1 Construction Runoff and Drainage 

Construction site runoff and drainage will be prevented or reduced in 
accordance with the guidelines stipulated in the EPD Practice Note for 
Professional Persons, Construction Site Drainage (ProPECC PN 1/94).  The 
good practices include: 

• Provision of construction drainage will be implemented prior to 
commencement of the site formation works and/or other earthworks at 
each working site. 

• Exposed soil surfaces will be covered by a tarpaulin as soon as possible to 
reduce the potential for soil erosion. 

• Open stockpiles of construction materials on site will be covered with 
tarpaulin or similar fabric during rainstorms. 

• Surface run-off from the construction site will be directed into an existing 
stream channel via adequately designed sand/silt removal facilities such 
as sand traps, silt traps and sediment basins.  Channels, earth bunds or 
sand bag barriers will be provided on site to properly direct stormwater 
to such silt removal facilities.   

• Silt removal facilities, channels and manholes will be maintained and the 
deposited silt and grit will be removed regularly, at the onset of and after 
each rainstorm to ensure that these facilities are functioning properly at 
all times. 

• During excavation in the wet season, temporarily exposed soil surfaces 
will be covered, eg by tarpaulin, and temporary access roads will be 
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protected by crushed stone or gravel, as excavation proceeds.  
Intercepting channels will be provided (eg along the crest/edge of the 
excavation) to prevent storm runoff from washing across exposed soil 
surfaces.  Arrangements will always be in place to ensure that adequate 
surface protection measures can be safely carried out well before the 
arrival of a rainstorm. 

• Earthworks final surfaces will be well compacted and the subsequent 
permanent work or surface protection will be carried out as soon as 
practical after the final surface are formed to prevent erosion caused by 
rainstorms.  Appropriate intercepting channels will be provided, where 
necessary.  Rainwater pumped out from trenches or foundation 
excavations will be discharged into storm drains via silt removal facilities. 

• The contractor(s) concerned will apply for and obtain all the necessary 
discharge licences. 

7.6.2 General Construction Activities 

Debris and rubbish generated on-site will be collected, handled and disposed 
of properly to avoid entering the nearby stormwater drains and open drainage 
channels.  All fuel tanks and storage areas will be provided with locks and be 
sited on sealed areas, within bunds of a capacity equal to 110% of the storage 
capacity of the largest tank.  Open stormwater drains and culverts near the 
works area will be covered to block the entrance of large items of debris and 
refuse.   

7.6.3 Sewage from Workforce 

Temporary sanitary facilities, such as portable chemical toilets, will be 
employed.  A licensed contractor would be responsible for appropriate 
disposal and maintenance of these facilities. 

7.7 RESIDUAL IMPACT 

General construction activities could lead to site runoff containing sand/silt 
and associated contaminants that may enter the nearby watercourses.  With 
the full implementation of the recommended mitigation measures for the 
works, no residual impacts on water quality are expected. 

7.8 ENVIRONMENTAL MONITORING AND AUDIT REQUIREMENTS 

No water quality monitoring is required as no unacceptable water quality 
impact is expected.  However, it is considered necessary to carry out regular 
site (ie at monthly intervals) audits to check the environmental performance of 
the Project and carry out ad-hoc visit to the impacted sites in response to any 
complaints or reported non-compliance on water quality aspects in order to 
enable prompt actions to rectify any malpractice which may give rise to water 
pollution problem. 
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7.9 CONCLUSIONS 

Due to the absence of marine works, the small scale of the land-based 
construction works and the short duration of construction period, water 
quality impacts are negligible during the construction phase of the Project, 
provided that good site practices and housekeeping.  No water quality 
monitoring will be necessary during the construction phase.  However, it is 
recommended that monthly site audits be conducted to check the performance 
of the Project.  It is not anticipated there will be any residual impacts on 
water quality with full implementation of mitigation measures.  
Furthermore, no future activities associated with the Project, which will affect 
the water systems and water sensitive receivers, are anticipated. 
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8 WASTE MANAGEMENT ASSESSMENT 

8.1 INTRODUCTION 

This section identifies the potential wastes arising from the construction of the 
Project and potential environmental impacts associated with the handling and 
disposal of waste which are assessed in accordance with the criteria presented 
in Annexes 7 and 15 of the EIAO-TM, which are summarised as follows: 

• Evaluate opportunities to reduce, reuse and recycle waste; 

• Estimate the types and quantities of the wastes to be generated; and 

• Assess the secondary environmental impacts due to the management of 
waste with respect to potential hazards, air and odour emissions, noise, 
wastewater discharges and traffic.  

8.2 LEGISLATION REQUIREMENTS AND EVALUATION CRITERIA 

The following legislation covers, or has some bearing upon, the handling, 
treatment and disposal of wastes in Hong Kong, and has been considered in 
the assessment. 
 
• Waste Disposal Ordinance (Cap 354); 

• Waste Disposal (Chemical Waste) (General) Regulation (Cap 354C); 

• Land (Miscellaneous Provisions) Ordinance (Cap 28); and 

• Public Health and Municipal Services Ordinance (Cap 132) - Public Cleansing 
and Prevention of Nuisances Regulation.  

8.2.1 Waste Disposal Ordinance (Cap 354) 

The Waste Disposal Ordinance (WDO) prohibits the unauthorised disposal of 
wastes, with waste defined as any substance or article, which is abandoned.  
Under the WDO, wastes can only be disposed of at a licensed site.  A breach 
of these regulations can lead to the imposition of a fine and/or a prison 
sentence.  The WDO also provides for the issuing of licences for the collection 
and transport of wastes.  Licences are not, however, currently issued for the 
collection and transport of construction waste or trade waste. 

The Waste Disposal (Charges for Disposal of Construction Waste) Regulation 
defined construction waste as any substance, matters or things that is 
generated from construction work and abandoned, whether or not it has been 
processed or stockpiled before being abandoned, but does not include any 
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sludge, screening or matter removed in or generated from any desludging, 
desilting or dredging works.   

The Construction Waste Disposal Charging Scheme came into operation on 1 
December 2005.  Processing of account applications by the EPD started on the 
same day.  A contractor who undertakes construction work with value of 
HK$1 million or above is required to open a billing account solely for the 
contract.  Charging for the disposal of construction waste started on 20 
January 2006.  
 
Depending on the percentage of inert materials in the material, construction 
waste can be disposed of at public fill, sorting facilities, landfills and outlying 
islands transfer facilities, where differing disposal costs would be applied.  
The scheme encourages waste reduction so that the contractor or Project 
Proponent can minimise their costs.  Table 8.2a summarises the Government’s 
construction waste disposal facilities, the types of waste accepted and disposal 
the associated costs.   

Table 8.2a Government Waste Disposal Facilities for Construction Waste 

Government Waste Disposal 
Facilities  

Type of Construction Waste Accepted  Charge Per Tonne  

Public fill reception facilities  Consisting entirely of inert construction 
waste 

$27 

Sorting facilities  Containing more than 50% by weight of 
inert construction waste  

$100 

Landfills  Containing not more than 50% by weight 
of inert construction waste 

$125 

Outlying Islands Transfer 
Facilities (a) 

Containing any percentage of inert 
construction waste  

$125 

Note: 
(a) Including the Hei Ling Chau Refuse Transfer Station at the northern part of the Hei Ling 

Chau Island. 
 

8.2.2 Waste Disposal (Chemical Waste) (General) Regulation 

Chemical waste as defined under the Waste Disposal (Chemical Waste) (General) 
Regulation includes any substance being scrap material, or unwanted 
substances specified under Schedule 1 of the Regulation, if such a substance or 
chemical occurs in such a form, quantity or concentration so as to cause 
pollution or constitute a danger to health or risk of pollution to the 
environment. 

Chemical waste producers shall register with the Environmental Protection 
Department (EPD).  Any person who contravenes this requirement commits 
an offence and is liable to a fine and imprisonment.  Producers of chemical 
wastes must treat their wastes, utilising on-site plant licensed by the EPD or 
have a licensed collector take the wastes to a licensed facility.  For each 
consignment of wastes, the waste producer, collector and disposer of the 
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wastes must sign all relevant parts of a computerised trip ticket.  The system 
is designed to allow the transfer of wastes to be traced from cradle-to-grave. 

The Regulation prescribes the storage facilities to be provided on site including 
labelling and warning signs.  To minimise the risks of pollution and danger 
to human health or life, the waste producer is required to prepare and make 
available written procedures to be observed in the case of emergencies due to 
spillage, leakage or accidents arising from the storage of chemical wastes.  
He/she must also provide employees with training in such procedures. 

8.2.3 Land (Miscellaneous Provisions) Ordinance (Cap 28) 

The inert portion of construction waste (1) (also called public fill) may be taken 
to public filling areas.  Public filling areas usually form part of land 
reclamation schemes and are operated by the Civil Engineering and 
Development Department (CEDD).  The Land (Miscellaneous Provisions) 
Ordinance requires that individuals or companies who deliver public fill to the 
public filling areas obtain Dumping Licences.  The licences are issued by the 
CEDD under delegated authority from the Director of Lands. 

Individual licences and windscreen stickers are issued for each vehicle 
involved.  Under the licence conditions, public filling areas will accept only 
inert building debris, soil, rock and broken concrete.  There is no size limit on 
rock and broken concrete, and a small amount of timber mixed with inert 
material is permissible.  The material should, however, be free from marine 
mud, household refuse, plastic, metal, industrial and chemical wastes, animal 
and vegetable matter and any other materials considered unsuitable by the 
public filling supervisor. 

8.2.4 Public Cleansing and Prevention of Nuisances Regulation 

This Regulation provides further control on the illegal dumping of wastes on 
unauthorised (unlicensed) sites.  The illegal dumping of wastes can lead to a 
fine and/or imprisonment. 

8.2.5 Other Relevant Guidelines 

Other 'guideline' documents, which detail how the project proponent or 
contractor should comply with the local regulations, are as follows: 

• Waste Disposal Plan for Hong Kong (December 1989), Planning, 
Environment and Lands Branch Government Secretariat, Hong Kong 
Government; 

 
(1)  “Construction waste” refers to materials arising from any land excavation or formation, civil/building construction, 

road works, building renovation or demolition activities.  It includes various types of reusable materials, building 
debris, rubble, earth, concrete, timber and mixed site clearance materials. When sorted properly, materials suitable 
for land reclamation and site formation (known as public fill) should be reused at public filling area.  The rock and 
concrete can be crushed and processed to produce aggregates for various civil and building engineering 
applications.  The remaining construction waste (comprising timber, paper, plastics, and general refuse) are to be 
disposed of at landfills. 



ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

8 - 4 

• Environmental Guidelines for Planning In Hong Kong (1990), Hong Kong 
Planning Standards and Guidelines, Hong Kong Government; 

• New Disposal Arrangements for Construction Waste (1992), EPD & CED, 
Hong Kong Government; 

• Code of Practice on the Packaging, Labelling and Storage of Chemical Wastes 
(1992), EPD, Hong Kong Government; 

• Environment, Transport and Works Bureau (ETWB) Technical Circular 
(Works) No. 19/2005, Environmental Management on Construction Sites, 
Hong Kong SAR; 

• Works Branch Technical Circular (WBTC) No. 32/92, The Use of Tropical Hard 
Wood on Construction Site; Works Branch, Hong Kong Government; 

• WBTC No. 2/93, Public Dumps. Works Branch, Hong Kong Government; 

• WBTC No. 2/93B, Public Filling Facilities, Works Branch, Hong Kong 
Government; 

• Waste Reduction Framework Plan, 1998 to 2007, Planning, Environment and 
Lands Bureau, Government Secretariat, 5 November 1998; 

• WBTC Nos. 25/99, 25/99A and 25/99C, Incorporation of Information on 
Construction and Demolition Material Management in Public Works Sub-
committee Papers; Works Bureau, Hong Kong SAR Government;  

• WBTC No. 12/2000, Fill Management; Works Bureau, Hong Kong SAR 
Government; 

• ETWBTC No. 33/2002, Management of Construction and Demolition Material 
Including Rock; Environment, Transport and Works Bureau, Hong Kong 
SAR Government; and 

• ETWBTC No. 31/2004, Trip Ticket System for Disposal of Construction & 
Demolition Materials, Environment, Transport and Works Bureau, Hong 
Kong SAR Government.  

 
8.3 EXPECTED WASTE ARISINGS DURING THE CONSTRUCTION PHASE 

During the construction phase, the main activities, which will potentially 
result in the generation of waste, include site clearance, foundation 
construction, minor slope works along the existing access road (ie the long 
access route), construction of a temporary access route (ie, the short access 
route) and erection of the wind turbine.  The typical waste types associated 
with these activities include: 

• construction waste; 

• chemical waste; 

• sewage; and 
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• general refuse. 

8.4 WASTE IMPACT ASSESSMENT 

8.4.1 Construction Waste 

The proposed Project Site is currently used by the CSD’s contractor for the 
temporary storage of construction materials and equipment (see Figure 3.1b).  
It is anticipated that the contractor will remove the temporary structures and 
equipment before handing over the site to CAPCO.  Nevertheless, site 
clearance will still be required before site formation can commence.  The site 
clearance waste mainly comprises vegetation, general refuse and a small 
quantity of concrete.  Approximately 300 m3 (approximately 30 tonnes) of site 
clearance waste will be generated within a month.   

Minor slope works will also be required along some sections of the long access 
route (see Figure 3.3a) and for the construction of the temporary platform and 
steel bridge for the short access route.  A small quantity (less than 50 m3 to be 
generated within a month) of site clearance waste will be generated from these 
works.  The site clearance waste will be transported to the Hei Ling Chau 
Refuse Transfer Station for subsequent disposal at the WENT Landfill.  As 
the waste quantity is small, it is not anticipated that it will cause an adverse 
impact to the normal operation of the Hei Ling Chau Refuse Transfer Station 
which has a design daily throughput of 5 tonnes for construction waste and 10 
tonnes for municipal solid waste (MSW).  Currently the refuse transfer 
station is handling about 4 to 5 tonnes of MSW.   

Approximately 3,000 m3 of excavated soil will be generated from the minor 
slope works.  Approximately 600 m3 of the excavated soil will be reused to 
reprofile some slopes along the long access route.  The remainder of the 
excavated soil will be used to form the Project Site.  No surplus excavated 
soil will be disposed off-site.   

The construction of the temporary steel platform and bridge for the short 
access route will generate a negligible amount of construction waste.   

The Project site (about 54m × 100m) will be paved with concrete.  A concrete 
base (about 9m × 9 m) will be constructed to form the base of the wind turbine 
which will be constructed by assembling pre-fabricated steel units (3 sections) 
or pre-cast concrete units.  It is estimated that no more than 50 m3 of inert 
construction waste (or public fill) will be generated over a period of 4 months 
(on average less than 0.5 m3 per day).  The public fill will either be 
transported to the Hei Ling Chau Refuse Transfer Station or by a dedicated 
barge to the public filling facilities (eg the Public Filling Area in Tuen Mun 
Area 38) for reuse.   

In view of the relatively small scale of the Project and the nature of the 
construction activities, potential secondary environmental (i.e. noise, odour, 
dust, water quality and hazard) and road and marine traffic impacts arising 
from the handling and disposal of the construction waste will be minimal.   
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Provided good construction practices are implemented, it is not anticipated 
that the activities will cause adverse environmental impacts.  Recommended 
good construction practices are described in Section 8.5.   

The disposal of a small quantity of construction waste at the Hei Ling Chau 
Refuse Transfer Station will not have an adverse impact to the operation of the 
facility.   

8.4.2 Chemical Wastes 

Chemical waste, as defined under the Waste Disposal (Chemical Waste) (General) 
Regulation, includes any unwanted substances specified under Schedule 1 of 
the Regulation.  Substances likely to be generated from the construction of the 
Project may include: 

• Residual paints and solvents; and  

• Used lubricant oil from maintenance of the construction plant.  

With respect to the small scale of the construction activities, it is anticipated 
that the quantity of chemical waste to be generated will be small (in the order 
of a few hundred litres for whole construction phase).  These chemical waste 
will be stored and disposed of in an appropriate manner, as outlined in the 
Waste Disposal (Chemical Waste) (General) Regulation and the Code of Practice on 
the Packaging, Labelling and Storage of Chemical Wastes.  

8.4.3 Sewage 

Sewage will arise from the construction workforce.  It is estimated that a 
maximum of about 40 workers will be working at the site at any one time.  
The amount of sewage to be generated will be about 1 m3 per day.  An 
adequate number of portable toilets will be provided at the site to ensure that 
sewage from site staff is properly collected.  The portable toilets will be 
desludged and maintained regularly by a licensed contractor.  No adverse 
environmental impacts are envisaged.    

8.4.4 General Refuse 

General refuse will be generated by the workforce.  It is expected that the site 
staff will bring their own lunch or have lunch at the CSD canteen, and the 
quantity of general refuse (mainly consisting of food waste, aluminium cans 
and waste paper) to be generated from the site staff will therefore be small (in 
the order of 26 kg per day).  Recyclable materials (ie paper, plastic bottles and 
aluminium cans) will be separated for recycling, in order to reduce the 
amount of general refuse to be disposed of at landfill.   

The non-recyclable refuse will be placed in bags and stored in enclosed bins, 
and disposed of on a daily basis.  This will avoid the occurrence of wind 
blown litter, odour, water quality impacts and vermin nuisance.  The general 
refuse will be transported to the Hei Ling Chau Refuse Transfer Station for 
disposal.  No adverse environmental impact is envisaged. 
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Given that the quantity of general refuse to be disposed of at the Hei Ling 
Chau Refuse Transfer Station is small, no adverse impact on the operation of 
the station is anticipated. 

8.5 MITIGATION MEASURES 

The assessment indicates that with the implementation of the proposed waste 
management practices at the work sites, no adverse environmental impacts 
are envisaged for the handling, collection and disposal of waste arising from 
the construction of the Project.  No mitigation measures will be required. 

This section further describes the good construction site practices to avoid or 
further reduce the potential environmental impacts associated with the 
handling, collection and disposal of construction and chemical wastes arising 
from the construction of the Project.    

The Contractor must ensure that all the necessary waste disposal permits or 
licences are obtained prior to the commencement of the construction works. 

8.5.1 Construction Waste 

Wherever practicable, the excavated soil will be segregated from other wastes 
to avoid contamination, and reused on-site for the site formation works to 
reduce the amount of construction waste to be disposed off-site.   

The Contractor will ensure that no waste, spoil or excavated materials arising 
from the Project will be improperly dumped in the Hei Ling Chau Island, in 
particular the environmental sensitive area/ecological habitat identified in the 
Section 5. 

8.5.2 Chemical Waste 

The construction contractor will be registered as a chemical waste producer 
with the EPD.  Chemical waste will be handled in accordance with the Code of 
Practice on the Packaging, Handling and Storage of Chemical Wastes.  

8.5.3 Management of Waste Disposal 

The construction contractor will open a billing account with the EPD in 
accordance with the Waste Disposal (Charges for Disposal of Construction Waste) 
Regulation.  Every construction waste or public fill load to be transferred to 
the Hei Ling Chau Refuse Transfer Station will require a valid “chit”.   

A trip-ticket system will also be established in accordance with Works Bureau 
Technical Circular No.31/2004 to monitor the disposal of construction waste at 
the Hei Ling Chau Refuse Transfer Station, and to control fly-tipping.  The 
trip-ticket system will be included as one of the contractual requirements and 
implemented by the contractor.  
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8.5.4 Staff Training 

At the commencement of the construction works, training will be provided to 
workers on the concepts of site cleanliness and on appropriate waste 
management procedures, including waste reduction, reuse and recycling. 

8.6 RESIDUAL ENVIRONMENTAL IMPACTS 

No residual waste management impact is envisaged after the completion of 
the Project construction works.   

8.7 ENVIRONMENTAL MONITORING AND AUDIT 

It is recommended that monthly audits of the waste management practices be 
carried out during the construction phase to determine if wastes are being 
managed in accordance with the good site practices described in this EIA 
Report.  The audits should examine all aspects of waste management 
including waste generation, storage, recycling, transport and disposal.   

8.8 CONCLUSIONS 

The anticipated quantities of construction waste, chemical wastes, sewage and 
general refuse to be generated during the Project construction phase will be 
small.  With the implementation of general good construction site practices, 
the construction of the Project will not cause adverse waste management or 
environmental impacts. 
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9 CULTURAL HERITAGE IMPACT ASSESSMENT 

9.1 INTRODUCTION 

This section presents the results of the cultural heritage impact assessment 
(CHIA) for the construction and operation of the proposed commercial scale 
wind turbine pilot demonstration at Hei Ling Chau.  The aim of the 
assessment is to identify any direct or indirect impacts of the Project on 
cultural heritage resources.  This section presents the information gathered 
from a literature review and field surveys to establish the baseline cultural 
heritage conditions.  The detailed field survey findings are presented in 
Annex C.  Potential impacts have been evaluated and mitigation measures 
have been recommended where necessary. 

9.2 RELEVANT LEGISLATION AND GUIDELINES 

The following legislation and guidelines are applicable to the assessment of 
sites of cultural heritage in Hong Kong and are relevant to this Project: 

• Environmental Impact Assessment Ordinance (EIAO) (Cap. 499.S16); 

• Environmental Impact Assessment Ordinance (Cap. 499.S16). Technical 
Memorandum on the EIA Process (EIAO-TM); 

• Antiquities and Monuments Ordinance (Cap. 53);  

• Land (Miscellaneous Provisions) Ordinance (Cap. 28);  

• Hong Kong Planning Standards and Guidelines; and 

• Criteria for Cultural Heritage Impact Assessment (CHIA).  

9.2.1 Environmental Impact Assessment Ordinance  

According to the EIAO, Schedule 1 Interpretation, “Sites of Cultural Heritage” 
are defined as:  

“An antiquity or monument, whether being a place, building, site or structure or a 
relic, as defined in the Antiquities and Monuments Ordinance (Cap. 53) and any 
place, building, site, or structure or a relic identified by the Antiquities and 
Monuments Office to be of archaeological, historical or palaeontological significance.” 

9.2.2 Technical Memorandum on the EIA Process 

The technical scope for evaluating and assessing cultural heritage impacts is 
defined in Annexes 10 and 19 of the EIAO-TM.  The criteria recommended by 
the guidelines can be summarised as follows. 
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• The general presumption in favour of the protection and conservation of all sites 
of cultural heritage because they provide an essential, finite and irreplaceable link 
between the past and the future and are points of reference and identity for 
culture and tradition; and 

• Adverse impacts on sites of cultural heritage shall be kept to an absolute 
minimum. 

9.2.3 Antiquities and Monuments Ordinance (Cap. 53) 

The Antiquities and Monuments Ordinance (Cap. 53) (AM Ordinance) provides 
statutory protection against the threat of development on Declared 
Monuments, historical buildings and archaeological sites to enable their 
preservation for posterity.  The AM Ordinance also establishes the statutory 
procedures to be followed in making such a declaration. 

The Antiquities and Monuments Office (AMO) identifies Deemed 
Monuments(1) and forms agreements with the owners of monuments to 
provide for specific measures that will ensure preservation.  Deemed 
Monuments can be upgraded to statutory Declared Monuments under the AM 
Ordinance.  

A large range of potential sites of cultural heritage, among which are historical 
buildings and structures and archaeological sites, have been identified and 
recorded by AMO in addition to those for which a declaration has been made 
under the AM Ordinance.   

Historic buildings and structures are recorded by AMO according to the 
grading system summarised in Table 9.2a. 

Table 9.2a AMO’s Grading of Historical Buildings  

Grade  Description 

I Buildings of outstanding merit; every effort should be made to preserve these 
structures if possible. 

II Buildings of special merit; effort should be made to selectively preserve these 
structures. 

III Buildings of some merit, but which have yet to qualify for consideration as possible 
monuments.  These are to be recorded and used as a pool for future selection. 

It should be noted that the grading of historical buildings is intended for 
AMO’s internal reference only and has no statutory standing.  Although 
there are no statutory provisions for the protection of recorded archaeological 
sites and historical buildings and features (including Deemed, Graded and 

 
(1)  Deemed Monument - a building that has been identified by AMO as historically significant.  An agreement will be 

in place between the owner of the building and the AMO to allow restoration work to take place and reasonable 
access for the public.  The agreement has no legal protection over the building. 
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recorded), the Government has established a set of administrative 
procedures(1) for giving a consideration to the protection of these resources. 

Over the years, surveys have been undertaken to identify archaeological sites 
in Hong Kong.  The AMO has established boundaries for the identified sites 
and a set of administrative procedures for the protection of the known 
archaeological sites.  However, the present record of archaeological sites is 
known to be incomplete as many areas have not yet been surveyed.  There is 
a need therefore to ensure that the procedures and mechanisms, which enable 
the preservation or formal notification of previously unknown archaeological 
resources that may be revealed or discovered during project assessment or 
construction, are identified and implemented at an early stage of the planning 
of a project. 

Section 11 of the AM Ordinance requires any person who discovers an 
antiquity, or supposed antiquity, to report the discovery to the Antiquities 
Authority.  By implication, construction projects need to ensure that the 
Antiquities Authority, the Antiquities Advisory Board (AAB) (2), is formally 
notified of archaeological resources which are discovered during the 
assessment or construction of a project.   

9.2.4 Land (Miscellaneous Provisions) Ordinance (Cap. 28) 

Under this Ordinance, it is required that a permit is obtained for any 
excavation within Government land prior to any excavation work 
commencing.   

9.2.5 Hong Kong Planning Standards and Guidelines 

Chapter 10 (Conservation) of the Hong Kong Planning Standards and 
Guidelines (HKPSG) provides general guidelines and measures for the 
conservation of historical buildings, archaeological sites and other antiquities 
in Hong Kong. 

9.2.6 Criteria for Cultural Heritage Impact Assessment (CHIA) 

The criteria set out in Appendix C of the EIA Study Brief No. ESB-145/2006 have 
been used in this assessment, they include a baseline study, field evaluation 
and impact assessment.   

9.3 ASSESSMENT METHODOLOGY 

The methodology for the CHIA followed the criteria and guidelines as stated 
in Annexes 10 and 19 of the EIAO-TM and the criteria for CHIA as stated 
Section 3.4.6 and Appendix C of the EIA Study Brief No. ESB-145/2006.  

 
(1)  Administrative procedures are adopted by AMO with the intention to protect sites of archaeological and historical 

interests that not protected under the provisions of AM Ordinance.  For example, following consultation with 
AMO, a reserve area designation may be imposed on a particular area or building where development is proposed.   

(2) The Antiquities and Monuments Office passes information to the AAB.  The AAB is a statutory body which advises 
on matters relating to antiquities and monuments.  
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9.3.1 Study Area 

As stated in Section 3.4.6.3 of the EIA Study Brief, the Study Area for the 
terrestrial archaeological investigation extends to the area within 25m of the 
works site boundary and also includes the areas likely to be impacted by the 
Project.   

9.3.2 Baseline Cultural Heritage Conditions 

The assessment of the baseline cultural heritage conditions of the Study Area 
followed the criteria for CHIA and in line with Sections 2.3 to 2.5 of Annex 19 
at the EIAO-TM.  A comprehensive inventory of cultural heritage resources 
within the Study Area was compiled, which includes the inventory of:  

• All Declared Monuments or graded historical buildings listed by AMO; 

• All sites of archaeological interest; 

• All pre-1950 buildings and structures; 

• Selected post-1950 buildings and structures of high architectural and 
historical significance and interest; and 

• Landscape features including sites of historical events, sites that provide a 
significant historical record, buildings or monuments of architectural or 
archaeological importance, historic field patterns, tracks and fish ponds 
and other sites such as fung shui woodlands and clan graves.  

Sources at the AMO, the Lands Department, the tertiary institutions, the 
internet and consultation with representatives from the Correctional Services 
Department (CSD) were reviewed to obtain relevant information.   

9.3.3 Field Surveys 

Desktop research identified no declared sites of cultural heritage in HLC.  
Field surveys were then conducted to confirm the presence of any cultural 
heritage resources within the Study Area.   

Historical Buildings and Features Survey 

The Study Area was field scanned to identify all historical buildings and 
structures.  Photographic records of each identified building or feature 
(exterior and interior where possible) as well as the surroundings were taken 
(see Annex C1).  Architectural and historical appraisals of the identified 
buildings and features were prepared.  

Terrestrial Archaeological Survey 

A terrestrial archaeological survey is required to obtain field data to evaluate 
the presence of any archaeological deposits within the Study Areas as defined 
in Section 9.3.1.  If archaeological remains were identified, their nature, 
horizontal and vertical extents were determined.     
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Prior to the commencement of fieldwork, a desktop review was undertaken 
through a review of maps, aerial photographs and previous archaeological 
survey findings to establish the scope of the survey.  AMO was consulted on 
the scope of the survey.  A total of 12 auger holes and 3 test pits were 
proposed within the Study Area (see Figure 9.4b).  The fieldwork commenced 
on 30 June and completed on 6 July 2006.  The archaeological investigations 
are presented in Annex C2 and key findings are presented in Section 9.4.   

9.3.4 Impact Assessment 

Based on the findings from the above tasks, an impact assessment has been 
undertaken to assess the potential archaeological impact due to the proposed 
development.  The assessment follow the Environmental Impact Assessment 
Ordinance Technical Memorandum Annexes 10 and 19 and the Criteria for Cultural 
Heritage Impact Assessment set out in Appendix C of the EIA Study Brief No. ESB-
145/2006   

9.4 BASELINE CONDITIONS  

9.4.1 History of Hei Ling Chau 

Hei Ling Chau was originally named as Nai Gu Island (尼姑洲) according to 
the 1897 edition of the Map of Sun-On District in Kwang Tung Directory (廣東

通志) (1).  A review of the Xin’an Gazetteer of 1819 (2) and Report on Extension of 
The Colony of Hong Kong of 1898 (3) identified no village recorded on Hei Ling 
Chau in the 19th century.  According to the Map of the Hong Kong and of the 
Territory Leased to Great Britain, published in 1905 by the War Office of 
Colonial Government (4), three settlements were recorded in Hei Ling Chau 
namely  Kwo Lo Wan (過路灣), Ngau Tau Tong village (牛頭塘村) and Pak 
Pai village (白排村).  

It is believed that two brothers of a Lam clan originally from Kwei Chau in 
Guangdong Province first settled on the island.  By 1898, there were three 
clans: the Lam, Tsang and Ng clans, settled on the island.  The Lam and 
Tsang clans lived in the Ngau Tau Tong area while the Ng clan settled in the 
Kwo Lo Wan area.  These clan groups relied on farming and fishing to make 
a living.  By 1951, there were 10 families with less than 100 people on the 
island (5).      

During the post-war years, leprosy cases were rife in Hong Kong.  In 1950, 
the Hong Kong Government and the Leprosy Mission in London decided to 
set up a leprosarium on Hei Ling Chau to provide shelter and treatment to 

 
(1)  Quangdong Province Government 1897 Kwang Tung Directory (廣東通志). 

(2)   舒懋官 1819 新安縣志 新安縣衙. 

(3)  Lockhart, Stewart 1900 Report on Extension of the Colony of Hong Kong, London: United Kingdom Colonial Office. 

(4)  Geographical Section Gerenal Staff No.1393, 1905, Map of Hong Kong and of the Territory Leased to Great Britain 
(1:84,840),  London: United Kingdom War Office. 

(5)  Chan, Lai Lee 1963 A regional study of Hay Ling Chau, Hong Kong: University of Hong Kong Undergraduate essay 
presented in the Department of Geography and Geology.   
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leprosy patients.  The clan groups were given compensation to leave the 
island, and settled in nearby areas namely Tai Pak, Shap Long and Cheung 
Chau.   

In 1951, a nursing team led by an experienced leprologist, Dr Neil Duncan 
Fraser, came to Hong Kong from China to establish the leprosarim.  The 
island was then used as a leprous hospital and the island was renamed to Hei 
Ling Island, meaning the Island of Happy Healing/Joyful Soul.  At one time 
in the early 1960s, the leprous hospital had a maximum intake of 540 patients.  
In 1974, as leprosy came under control, the Leprosarium at Hei Ling Chau 
closed down and about 50 disabled inpatients were relocated to the new Lai 
Chi Kok Hospital (1).  

The island was then taken over by the CSD to be used as an addiction 
treatment centre and correctional institution (2).  Currently, there are three 
institutions on the island, comprising the Lai Sun Correctional Institution, Hei 
Ling Chau Addiction Treatment Centre and the Hei Ling Chau Correctional 
Institution (HLCCI).  In the 1980s, the HLCCI site was used as a detention 
centre for the Vietnam refugees.   

9.4.2 Historical Buildings and Features 

The desktop review and field scanning identified no Declared Monuments, 
graded buildings or known archaeological sites on the island.  However, ten 
potential pre-1950 and post-1950 sites of cultural heritage comprising two Tin 
Hau Temples, a leprosarium cemetery, three individual graves, two boundary 
stones (regarded as one site) and three sites of historical buildings, were 
identified.  Their key location plan and details are shown in Figure 9.4a and 
Table 9.4a, respectively.  Photographic records and 1:1000 part plans are 
presented in Annex C1.  

Table 9.4a  Built Heritage on Hei Ling Chau 

Site Name Construction/ 
(Renovation 
Date) 

Description 

Grave 1 – Lam clan 1736-1795 
(1810) 

Grave 1 is located at the foothill of area 18C of the 
HLCCI.  According to headstone inscription, the grave 
was constructed between 1736 and 1795 and was 
renovated in 1810.  The grave is the burial site of two 
ladies of the Lam clan.  According to the information 
provided by CSD staff, no one has visited the grave in 
recent years but CSD staff will worship the grave.   

 

 

 

 
(1) Dr Fu Kuo Tai and Dr Wu Wing Cheung, c. 2004 "A Leprosy Centre at Hei Ling Chau" in Repair, Reconstruct and 

Rehabilitate : Half a Century of Orthopaedics in Hong Kong, Hong Kong : Hong Kong Academy of Medicine Press, 154-
155. 

(2)   Correctional Services Department 2002 Greenish Hei Ling (綠色喜靈), Hong Kong: Correctional Services Department.  
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Site Name Construction/ 
(Renovation 
Date) 

Description 

Grave 2 – Chan 
clan 

(1886) Grave 2 is located at a small knot near the Project Site of 
the wind turbine.  No information regarding the year 
the grave was constructed can be found but the 
inscription on the headstone records that the grave was 
renovated in 1886.  It is a grave of the Chan clan.  
According to the information provided by CSD staff, no 
one has visited the grave in recent years.   

Grave 3 – Lam clan (1889) Grave 3 is located to the north of Bunglow B at the 
north-western end of the island.  The year the grave 
was constructed is not known.  According to 
headstone inscription, it was renovated in 1889.  It is 
the grave of a lady of the Lam clan. 

Two Boundary 
Stones 

19 century to 
early 20 
century 

According to Greeish Hei Ling (1), there are two 
boundary stones of the Chan clan; however, no map 
showing the location is available.  The stones were not 
found within the proposed construction area during the 
field scanning exercise.     

Former Tin Hau 
Temple 

1925 According to the lintel inscription of the Temple, this 
was constructed in 1925.  It has a pitched roof typical 
of a Chinese building.  The temple is now used as a 
store room by the CSD.   

Former Maxwell 
Memorial Medical 
Centre (the current 
addiction treatment 
centre) 

1954 This site comprises a number of stone built houses in 
the colonial style (mixed and Chinese and western 
architectural characteristics).  These were constructed 
in 1954 for the use of the leprosy hospital known as the 
Maxwell Memorial Medical Centre.  The buildings are 
now used by the CSD as the Hei Ling Chau Addiction 
Treatment Centre.  

Leprosarium 
Cemetery  

Mid-1950s There is a small cemetery located to the north-east of 
the Hei Ling Chau Addiction Treatment Centre 
(Annex).  The cemetery was used by the leprosarium 
from the mid-1950s until early 1970s.  The cemetery 
contains about 88 grave sites.   

Two stone houses 
at Fifteen Village  

Late 1950s to 
early 1960s 

Two stone houses are identified some 260m north of the 
Project Site.  Based on review of literature and old 
maps, the buildings were probably constructed in the 
late 1950s to early 1960s.  

Lord is Willing 
Church 

1966 The church was constructed in 1966 for the leprosarium 
and is now abandoned.  

Current Tin Hau 
Temple 

1985 This temple is a one storey pitched roof construction.  
It was built in 1985 by donations from local believers 
and from staff of the CSD serving the Tin Hau God (1).  

9.4.3 Archaeological Resources 

The desktop review identified no known archaeological sites on the island.  
In 1994, an archaeological survey was undertaken to the south of the former 
Tin Hau Temple.  Two test pits and some auger holes were dug at the lower 

 
(1)  Correctional Services Department 2002 Greenish Hei Ling (綠色喜靈), Hong Kong: Correctional Services Department. 
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slope to the south of the existing pier.  No archaeological deposits were 
identified from the survey (1).  According to information provided by 
Inspector Ko of the CSD stationed on HLC, stone tools were identified during 
construction of the staff hostels on HLC.  These artifacts are now kept in the 
CSD Education Centre.  However, the precise location at which the stone 
tools were discovered cannot be determined as staff that witnessed the work 
has been transferred.   

The Project Site is located on a slope at a mountain ridge on the southern part 
of the island.  Cut and fill works were used to modify the landscape in the 
pasts, and the area is now used by CSD’s construction contractors.  As the 
area has undergone heavy disturbance, it is unlikely to have archaeological 
potential.   

Minor enabling works (including rock cutting, removal of planters and road 
widening on existing modified slopes) along the long and short access routes 
are required to provide sufficient turning space for heavy construction 
vehicles to access the Project Site.  The proposed work areas for enabling 
works along the long access route had been heavily disturbed from previous 
road construction activities and are unlikely to have archaeological potential.  
Nevertheless, this was verified by the field investigation.  Fieldwaking, 
boring of 10 auger holes and excavation of 3 test pits at the Project Site and 
areas of enabling works were undertaken (see Figure 9.4b).  No archaeological 
deposits were identified, confirming that the Project site and the areas of 
enabling works have no archaeological potential.  The detailed fieldwork 
findings are presented in Annex C2.       

9.5 EVALUATION OF IMPACTS 

9.5.1 Source of Potential Impacts  

Construction Phase 

The construction works associated with the Project may have direct or indirect 
impacts to sites/potential sites of cultural heritage arising from the following 
activities: 

• Direct loss of archaeological deposits due to soil excavation work in the 
archaeological deposit area;  

• Direct loss of historical buildings or structures due to temporary or 
permanent land take for the Project; 

• Indirect impact on access for future archaeological surveys due to 
temporary or permanent land take for the Project where the 
archaeological deposits are preserved in situ but in instances where no 
soil excavation work is required in the archaeologically sensitive area;  

 
(1)   Au Ka Fat 1994 Report on Archaeological Evaluation and Investigation at Hei Ling Chau, Hong Kong, Antiquities and 

Monuments Office (unpublished).    
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• Temporary or permanent change of cultural landscape around standing 
heritage that indirectly reduces the cultural landscape value attached to 
the standing heritage;  

• Construction vibration impacts on standing heritage; and 

• Temporary or permanent access disturbance to standing heritage due to 
construction works near standing heritage.  

Operation Phase 

The operational phase of the Project may have direct or indirect impacts to 
sites/potential sites of cultural heritage arising from the following activities: 

• Indirect impact on access for future archaeological surveys; and 

• Permanent access disturbance to standing heritage if the standing 
heritage is conserved within the developed area of the Project.  

9.5.2 Impact Assessment  

As there are no Declared Monuments, Deemed Monuments, known 
archaeological sites or graded buildings on the island, no impact on these 
cultural heritage resources is expected.  Ten standing potential sites of 
cultural heritage have been identified (see Table 9.4a).  None of the sites will 
be directly impacted as they are located outside the Project Site and are away 
from the proposed enabling works for the long route and short access routes.  
A more detailed assessment for each site is presented in Table 9.5a.  
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Table 9.5a  Impact Assessment for the Identified Potential Standing Sites of Cultural 
Heritage 

Site Name Construction/ 
(Renovation 
Date) 

Impact Assessment Approximate Nearest 
Distance from Works 
Area 

Grave 1 – Lam 
clan 

1736-1795 
(1810) 

No direct impact due to large 
separation distance.  

354m south of the 
proposed enabling 
works for the long 
access route  

Grave 2 – Chan 
clan 

(1886) No direct impact due to large 
separation distance. 

40m west of the 
proposed Project Site 

Grave 3 – Lam 
clan 

(1889) No direct impact due to large 
separation distance. 

247m south-west of 
proposed enabling 
works for the long 
access route   

Two Boundary 
Stones 

19th century to 
early 20th 
century  

No impact as field scanning 
confirmed that the stones are 
not within the Project Site or 
the proposed enabling works.  

Unknown 

Former Tin Hau 
Temple 

1925 No direct impact due to large 
separation distance. 

136m west of the 
proposed enabling 
works for the long 
access route 

Former Maxwell 
Memorial 
Medical Centre 
(the current 
addiction 
treatment centre) 

1954 No direct impact due to large 
separation distance. 

41m south of the 
proposed enabling 
works for the long 
access route 

Leprosarium 
cemetery  

Mid-1950s No direct impact due to large 
separation distance. 

305m north of 
proposed enabling 
works for the short 
access route 

Two stone houses 
at Fifteen Village  

Late 1950s to 
early 1960s 

No direct impact due to large 
separation distance. 

287m north of the 
proposed Project Site 

Lord is Willing 
Church 

1966 No direct impact due to large 
separation distance. 

166m south of 
proposed enabling 
works for the long 
access route 

Current Tin Hau 
Temple 

1985 No direct impact due to large 
separation distance. 

280m south-west of 
the proposed 
enabling works for 
the long access route 

The archaeological investigation undertaken as part of this EIA Study 
confirmed that there were no significant archaeological resources identified 
within the works area and hence no direct impact is expected.  Details of the 
investigation are presented in Annex C2. 

Due to the small scale of the construction activities and the large separation 
distance between the works area and the identified cultural heritage resources, 
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it is not envisaged that the construction activities will cause indirect impacts to 
the identified cultural heritage resources.   

9.5.3 Cumulative Impact 

At present there are no planned projects on Hei Ling Chau that could have 
cumulative cultural heritage impacts with the proposed development.   

9.6 MITIGATION MEASURES AND RESIDUAL IMPACTS 

As presented in Section 9.5.2, no impact has been identified due to the 
proposed development and thus, no mitigation measures are considered 
necessary. 

9.7 ENVIRONMENTAL MONITORING AND AUDIT REQUIREMENTS 

As no impact has been identified, no environmental monitoring and audit for 
cultural heritage resources is necessary.  

9.8 CONCLUSIONS 

The literature review and field surveys identified no Declared Monuments, 
Deemed Monuments, graded buildings or known archaeological sites on Hei 
Ling Chau.  No direct or indirect impact to the cultural heritage resources is 
expected.  None of the identified pre-1950 and post-1950 potential standing 
sites of cultural heritage will be impacted by the Project.  No mitigation 
measures are required.   

It is therefore concluded that the Project will not cause adverse cultural 
heritage impacts.  
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10 ENVIRONMENTAL MONITORING AND AUDIT REQUIREMENTS  

10.1 INTRODUCTION 

This Section describes the requirements for environmental monitoring and 
audit during the construction and operation of the Project.  With respect to 
the identified potential impacts and the nature (including general site audits 
during construction phase, noise monitoring for both construction and 
operation phases, and bird collision monitoring during the operation phase, 
see below) and frequency (weekly, biweekly or monthly) of the monitoring 
and audit to be undertaken, it is considered that real-time reporting of the 
monitoring data is not applicable.  The Implementation Schedule, containing 
the recommended mitigation measures, monitoring and audit requirements, 
and implementation agent of the mitigation measures for the Project, is 
presented in Annex D. 

10.2 CONSTRUCTION PHASE 

In view of the nature and small scale of the Project, no environmental 
monitoring is required during construction except for noise monitoring.  The 
detailed requirements are provided in Section 10.2.2. 

10.2.1 Site Audits 

Monthly site audits will be undertaken jointly by the site representative of 
CAPCO and the contractor during the construction phase to ensure that the 
site runoff and construction waste are managed in accordance with the good 
construction site practices described in Sections 7 and 8, respectively and that 
the plant inventory used on site is consistent with the assumptions used in the 
EIA Report. 

10.2.2 Noise 

Noise monitoring will be carried out during the construction phase to ensure 
compliance with the acceptable noise levels at the identified NSRs.  Weekly 
noise monitoring (LAeq (30 min) (1)) will be undertaken at two locations, Hei Ling 
Chau Addiction Treatment Centre (Annex) (NSR N2) and Staff Quarters (NSR 
N3) (2).  Noise monitoring at NSR N3 will be discontinued after the 
completion of the enabling works at this location.   

10.2.3 Ecology 

The direct ecological impact due to the construction of the Project is expected 
to be low, and will not contribute to any potential cumulative impact.  

 
(1)  Six consecutive 5-minute measurements. 

(2)  If CSD could arrange not to use this staff quarter (NSR N3), there will be no potential noise impact to this NSR.  
Noise monitoring will not be required at this location. 
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Reduction of wildlife species abundance/diversity and ecological carrying 
capacity is expected to be minimal due to the loss of a very small area of 
natural habitat, and the temporary nature and small scale of the construction 
works.  To mimimise the loss of Common Rat Snake and Bodagek’s 
Burrowing Lizard due to the development of wind turbine, a search of 
Common Rat Snake and Bodagek’s Burrowing Lizard within the Project Site 
and along the impacted sections of Hei Ling Chau Road will be conducted 
prior to commencement of the construction works.  Due to the small size of 
the Project Site and given that there are no optimal habitats for Common Rat 
Snake and Bodagek’s Burrowing Lizard, one day-time search is considered 
sufficient.  The surveyor(s) should actively search within the Project Site and 
along the impacted sections of Hei Ling Chau Road and pay special attention 
to the leave litters and rocks.  All recorded Common Rat Snake and 
Bodagek’s Burrowing Lizard must be caught by hand and translocated to the 
shrubland at the north of the Hei Ling Chau Correctional Centre (Annex), 
which is the less disturbed shrubland habitat within the Study Area, 
immediately after the search.  The Common Rat Snake and Bodagak’s 
Burrowing Lizard search and translocation works shall be undertaken by a 
qualified ecologist with relevant experience in faunal translocation works. 

10.3 OPERATIONAL PHASE 

Noise and bird collision monitoring will be carried out during the operation of 
the wind turbine. 

10.3.1 Noise 

As wind speed will vary throughout the year and hence the potential noise 
impact at the identified noise sensitive receivers (NSR).  It is recommended to 
monitor night-time noise levels at the nearest NSR (ie Hei Ling Chau 
Addiction Treatment Centre (Annex) (N2)) at monthly intervals for the first 12 
months of the operation of the wind turbine.   The monitoring frequency will 
be increased to biweekly intervals during the higher wind speed months (ie 
winter months (from December to January) and storm season (July) within the 
first 12-month monitoring period.  

Two types of measurement will be carried out: 

(a) Broadband measurement of LAeq (t).  Note that the measurement period (t) 
shall normally be 30 minutes (six consecutive 5-minute measurements).  
However, if it can be demonstrated that the noise level is constant, then a 
shorter measurement period (no less than 5 minutes) may be used. 

(b) Frequency analysis between 31.5 and 16 kHz measured at 1/3 octave 
intervals.  If the noise emanating from the wind turbine is found to be 
tonal (as defined in IND-TM) then an appropriate tonal correction will be 
applied to the measured noise level (MNL) to achieve the corrected noise 
level (CNL).  This CNL will be compared with the noise criterion. 
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10.3.2 Ecology 

Other than the possibility of impacts to birds, no operational impacts are 
expected as the wind turbine is located in the developed area, which had been 
identified as a low quality habitat.  Bird collision will be monitored at 
monthly intervals for the first 12 months of operation to assess the impact (via 
collisions) of the wind turbine on birds, with a particular focus on species of 
conservation interest (ie Black Kite, Common Kestrel, Common Buzzard and 
Crested Goshawk).  An area of 50m radius will be searched around the base 
of the wind turbine.  After this 12-month period, the monitoring results will 
be reviewed.  Should any bird mortality or injury be confirmed as due to the 
operation of the wind turbine, EPD and AFCD will be notified.   

A simple Event and Action Plan during the first 12 months of operation has 
been proposed (refer to Table 5.12a).   
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11 SUMMARY OF ENVIRONMENTAL OUTCOMES AND CONCLUSIONS 

11.1 INTRODUCTION 

This Section summarises the environmental outcomes associated with the 
construction and operation of the Project.   

11.2 NOISE IMPACT 

11.2.1 Construction Phase 

It is not anticipated that construction work will be undertaken at night-time 
and hence night-time construction noise impact is not anticipated.  The 
predicted day-time construction noise levels at the NSR N1 (Hei Ling Chau 
Correctional Institution) and NSR N2 (Hei Ling Chau Addition Treatment 
Centre (Annex)) range from 36 to 75 dB(A) and comply with the day-time 
construction noise criteria of 75 dB(A).   

Due to the close proximity of CSD’s Staff Quarters (NSR N3) to the enabling 
work areas, the predicted day-time noise level at this NSR will exceed the day-
time construction noise criterion by about 4 to 8 dB(A) after implementation of 
the recommended mitigation measures (including provision of noise barriers, 
use of quiet plant and equipment, and limiting the number of plant operating 
concurrently in this area).  The duration of impact will be about one week.  
It should be noted that this quarter is not currently occupied.  CSD agreed 
not using this quarter as far as possible during the construction period.  If 
this is not possible, CSD agreed to use air-conditioners for the impacted rooms 
during the construction period.  As the NSR N3 is provided with air-
conditioners, CSD will be informed prior to the commencement of the 
construction and comparatively short period of exceedance (about 1 week), 
the residual construction noise impacts can be kept at reasonable levels.  The 
contractor will closely liaise with the CSD to programme the noisy 
construction works such that the noise impact to the CSD staff will be avoided 
or reduced.  No unacceptable noise impact is therefore envisaged. 

Noise monitoring will be carried out at NSRs N2 and N3 (1) during the 
construction phase. 

11.2.2 Operational Phase 

The noise assessment indicates that under the worst-case scenario (covering a 
full range of operation including start-up, shut-down, cut-in, cut-out, braking 
and yawing; and the full range of wind speeds), with a wind turbine of typical  
sound power level of 104 dB(A) and with no tone, impulse and intermittence 

 
(1)  If CSD could arrange not to use this staff quarter (NSR N3), there will be no potential noise impact to this NSR.  

Noise monitoring will not be required at this location. 
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characteristics, the predicted facade noise levels at the identified NSRs will 
comply with the day-time and night-time noise limits at all NSRs.  

Noise monitoring will be carried out at the nearest NSR (N2) during the night-
time period to confirm compliance with the required noise criterion.  Noise 
monitoring will be undertaken in the first 12 months of the operational period 
of the wind turbine to confirm the findings of the noise assessment.   

11.3 ECOLOGICAL IMPACT 

11.3.1 Construction Phase 

The direct ecological impact due to the construction of the Project is expected 
to be low, and will not contribute to any potential cumulative impact.  In 
view of the poor vegetation cover, it is anticipated that the Project Site does 
not provide an optimal habitat for the Common Rat Snake and Bogadek’s 
Burrowing Lizard.  It is not expected that the construction and operation of 
the Project will cause adverse impacts to these species. 

A search of the Common Rat Snake and Bodagek’s Burrowing Lizard within 
the Project Site and along the impacted sections of Long and Short Access 
Routes will be undertaken just before the commencement of the construction 
works.  Due to the small size of the Project Site and given that there are no 
optimal habitats for Common Rat Snake and Bodagek’s Burrowing Lizard, 
one day-time search is considered sufficient.  The surveyor(s) will actively 
search the areas within the Project Site and along the impacted sections of 
access routes and pay special attention to the leave litters and rocks.  All 
recorded Common Rat Snake and Bodagek’s Burrowing Lizard will be caught 
by hand and translocated to the shrubland at the north of the Hei Ling Chau 
Correctional Centre (Annex), which is the less disturbed shrubland habitat 
within the Study Area, immediately after the search.  The search and 
translocation works will be undertaken by a qualified ecologist with relevant 
experience in faunal translocation works. 

11.3.2 Operational Phase 

Bird collisions are perceived as an ecological concern during the operation of 
the wind turbine.  The Project Site, as well as the areas in the vicinity are not 
important bird habitats as there is no wetland habitat within or in the vicinity 
of the Project Site to attract water birds and the Project Site is not within the 
travelling path of the migratory birds.  The potential risk of bird collision will 
be low.  With respect to data in Hong Kong, the Environmental Monitoring 
and Audit (EM&A) programme of the operating commercial scale wind 
turbine at Lamma Island indicates that no fatality due to collision with the 
wind turbine was recorded.  It is concluded that the operation of a single 
wind turbine will not cause an adverse impact to birds.  However, bird 
collision survey will be carried out during the first 12 months of operation to 
confirm the findings of this EIA Study.   
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11.4 LANDSCAPE AND VISUAL IMPACT 

Of the eight Landscape Resources on Hei Ling Chau there will only be 
residual construction phase impacts on the Shrubland resources.  This will 
result in a residual impact of 0.15 ha of Shrubland.  This un-mitigated impact 
is classified as slight adverse.  The impacts on the developed areas after 
construction will be negligible as they will be replaced by new developed 
areas (ie wind turbine site). 

The impacts on the Landscape Character Areas of Hei Ling Chau will vary 
from slight for LCAs 2 to 5 to moderate for LCA1 during construction and 
operation.  

Viewer perception studies in other parts of the world have shown that wind 
turbines are generally accepted by the public. 

The wind turbine with the proposed aviation warning marking scheme (ie 
alternative orange and white bands) as required by CAD for aviation safety 
purposes may result in contrasting effect to the surrounding natural 
landscape.  For Disneyland Hong Kong the visual impact will be negligible.  
VSRs from Discovery Bay, Cheung Chau – Mui Wo Ferry, Lamma Island and 
Hong Kong Island will experience slight to moderate adverse impact.  VSRs 
from Cheung Chau, Peng Chau, Mui Wo, Chi Ma Wan Peninsula and Lantau 
Hikers will experience moderate visual impacts.  VSRs on Hei Ling Chau will 
expect to experience moderate – significant adverse impacts.  None of these 
impacts will interfere with key views. 

According to Annex 10 of the EIAO-TM, there are no significant impacts on 
the Landscape Resources or landscape Character areas.  There will be 
moderate to significant visual impact from the VSR of Hei Ling Chau among 
the eleven VSRs.  Although the visual impact is unable to mitigate 
practically, the adverse effects are not considered too excessive in view of the 
size of landtake and form of the structure.  Hence, the visual impact is not 
unacceptable.  There are no significant visual impacts for other VSRs and 
there will be no interference with key views.  Therefore, the landscape and 
visual impacts will be acceptable. 

11.5 CONSTRUCTION PHASE WATER QUALITY IMPACT 

No marine works are associated with the construction and operation of the 
Project.  Due to the small scale of the land-based construction works and the 
short duration of construction period, the potential water quality impacts are 
negligible with the implementation of general good construction site 
management practices.   

It is recommended to carry out monthly site audits to the works areas to 
monitor the environmental performance of the Project and to enable prompt 
actions to rectify any malpractice which may give rise to water pollution 
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problem.  Ad-hoc visits will be made to the impacted sites in responses to 
any complaints or reported non-compliance on water quality aspect. 

11.6 CONSTRUCTION WASTE MANAGEMENT IMPLICATIONS 

The anticipated quantities of construction waste (400 m3), chemical wastes (a 
few hundred litres, mainly are used lube oils), sewage (1 m3 per day) and 
general refuse (26 kg per day) to be generated during the construction phase 
of the Project will be small.  With the implementation of the general good 
construction site practices, the construction of the Project will not cause 
adverse waste management or environmental impacts with respect to the 
criteria specified in the EIAO-TM. 

It is recommended that monthly audits of the waste management practices be 
carried out during the construction phase to determine if wastes are being 
managed in accordance with the good site practices described in this EIA 
Report.  The audits should examine all aspects of waste management 
including waste generation, storage, recycling, transport and disposal.  

11.7 CULTURAL HERITAGE IMPACT 

The literature review and field surveys confirmed the absence of any Declared 
Monuments, Deemed Monuments, graded buildings or known archaeological 
sites on Hei Ling Chau.  None of the identified pre-1950 and post-1950 
potential standing sites of cultural heritage will be impacted by the Project.  
The field surveys at the Project Site and the areas of the enabling works 
indicate that they have no archaeological potential.  The Project will not 
cause either direct or indirect adverse impacts to the cultural heritage 
resources on the island.  

11.8 ENVIRONMENTAL MONITORING AND AUDIT 

Noise monitoring and construction site audits will be carried out during the 
construction phase to check for compliance with the relevant criteria.   

Noise monitoring (for a period of 12 months) and bird collision survey (for a 
period of 12 months) will be carried out during the operation phase.   

11.9 ENVIRONMENTAL OUTCOMES 

The environmental impact assessment (covering noise, ecology, landscape and 
visual, water quality, waste management and cultural heritage) has concluded 
that no unacceptable environmental impacts are envisaged due to the 
construction and operation of the Project.   

Residual impacts associated with construction noise have been evaluated and 
considered as low and acceptable in terms of the magnitude and effects on the 
health.  No long-term unacceptable impact on the environment is anticipated.   
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11.10 ENVIRONMENTAL BENEFITS 

In support of the Government's effort in promoting community 
understanding of renewable energy and its feasibility in Hong Kong, the wind 
turbine pilot demonstration is expected to deliver following environmental 
benefits: 

• Provide local experience on the feasibility, siting, regulatory and 
permitting, design, construction, operation and maintenance of onshore 
wind energy application in Hong Kong;  

• Enable informed assessment of commercial-scale grid-connected wind 
energy application, as an alternative energy source, in Hong Kong; and 

• Promote community understanding of wind energy including its social, 
environmental and economic implications as well as development 
considerations relevant to Hong Kong.   
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Annex A2.1 Construction Plant Inventory

Anticipated Construction Plant Inventory

Location

Plant 

Team Ref. Activities Plant CNP/BS5228 ref.

No. of 

PME Basic SWL SWL

Location B B-1 Transportation of plants Crawler crane CNP 048 1 112 112

Barge mounted crane CNP 048 1 112 112

Lorry CNP 141 1 112 112

Flat-bed barge CNP 061 1 104 104

117
B-2 Rock breaking Excavator fitted with hydraulic rock breaker C8-12 1 106 106

106
B-3 Piling, Excavation, Soil nailing Mini-pile CNP 166 1 100 100

CNP 081 1 112 112

Drill rig, rotary type (diesel) note (1) 1 110 110

Crawler crane CNP 048 1 112 112

113
B-4 Concreting Concrete pump, stationary/lorry mounted CNP 047 1 109 109

Concrete lorry mixer CNP 044 1 109 109

Compactor, vibratory CNP 050 1 105 105

Flat-bed barge CNP 061 1 104 104

115
B-5 Transportation of turbine Conveyor belt CNP 041 1 90 90

components, erection of Flat-bed barge CNP 061 1 104 104

bridge Barge mounted crane CNP 048 1 112 112

Crawler crane CNP 048 1 112 112

115

Wind Turbine Site Crawler crane CNP 048 2 112 115

Mobile crane CNP 048 2 112 115

Concrete pump, stationary/lorry mounted CNP 047 1 109 109

Concrete lorry mixer CNP 044 1 109 109

Pre-bored H-piling CNP 164 1 115 115

Compactor, vibratory CNP 050 1 105 105

Excavator/loader, wheeled/tracked CNP 081 1 112 112

Compactor, vibratory CNP 050 1 105 105

Conveyor belt CNP 041 1 90 90

Lorry CNP 141 2 112 115

Dump truck, gross vehicle weight>38ton CNP 067 1 117 117

123

Along route (2) R-1a Slope cutting - rock breaking Excavator, mini-robot mounted note (1) 1 94 94

Excavator fitted with hydraulic rock breaker C8-12 1 106 106

106
R-1b Slope cutting - site clearence Excavator, mini-robot mounted note (1) 1 94 94

Lorry, 5.5ton<gross vehicle weight<38ton note (1) 1 105 105

105
R-2 Erection of temporary platform Wheeled crane C7-102 1 103 103

103
R-3a Backfilling - compacting Vibratory roller C3-115 1 102 102

Lorry, 5.5ton<gross vehicle weight<38ton note (1) 1 105 105

107
R-3b Backfilling - excavation Excavator, mini-robot mounted note (1) 1 94 94

Lorry, 5.5ton<gross vehicle weight<38ton note (1) 1 105 105

105
R-3c Backfilling - site clearence Dump truck, 5.5ton<gross vehicle note (1) 1 105 105

105

Note (1) 

(2)

Total SWL = 

Total SWL = 

Total SWL = 

Total SWL = 

Total SWL = 

Total SWL = 

Mitigated with quiet construction plant and noise barriers

Temporary 

platform/jetty

SWL refer to the document prepared by the Noise Control Authority 

(http://www.epd.gov.hk/epd/english/application_for_licences/guidance/files/OtherSWLe.pdf ) 

Total SWL = 

Total SWL = 

Total SWL = 

Total SWL = 

Total SWL = 

Total SWL = 

Plant Inventory P.1



Annex A2.2 Construction Noise Calculation

Calculation of Construction Noise Impact at the NSRs

NSR: N1 - Hei Ling Chau Correctional Institution

Horizontal Vertical Slant Overall

Construction Distance Distance Distance SWL Distance Barrier Façade CNL

Location B:

B-1 Transportation of plants 640 60 643 117 -64 -10 3 46

B-2 Rock breaking 640 60 643 106 -64 -10 3 35

B-3 Piling, Excavation, Soil nailing 640 60 643 116 -64 -10 3 45

B-4 Concreting 640 60 643 113 -64 -10 3 42

B-5 Transportation of turbine 640 40 641 115 -64 -10 3 44

Wind Turbine Site 740 10 740 123 -65 -10 3 51

NSR: N2 - Hei Ling Chau Addiction Treatment Centre (Annex)

Horizontal Vertical Slant Overall

Construction Distance Distance Distance SWL Distance Barrier Façade CNL

Location B:

B-1 Transportation of plants 75 5 75 117 -46 0 3 74

B-2 Rock breaking 75 5 75 106 -46 0 3 63

B-3 Piling, Excavation, Soil nailing 75 5 75 116 -46 0 3 74

B-4 Concreting 75 5 75 113 -46 0 3 71

B-5 Transportation of turbine 75 22 78 115 -46 0 3 73

Wind Turbine Site 380 60 385 123 -60 -10 3 57

NSR: N3 - Staff Quarters

Horizontal Vertical Slant Overall

Construction Distance Distance Distance SWL Distance Barrier Façade CNL

R-1a Slope cutting - rock breaking 2 2 3 106 -17 -10 3 82

R-1b Slope cutting - site clearence 2 2 3 105 -17 -10 3 81

R-2 Erection of temporary platform 2 2 3 103 -17 -10 3 79

R-3a Backfilling - compacting 2 2 3 107 -17 -10 3 83

R-3b Backfilling - excavation 2 2 3 105 -17 -10 3 81

R-3c Backfilling - site clearence 2 2 3 105 -17 -10 3 81

(1) Mitigated with quiet construction plant and noise barriers

Correction

Correction

Correction

Along route (1)

0019313_EIA S4 Annex A2.1 & 2 _v1.xls,Calculation
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Annex A3.1 - A-weighted 1/3-octave spectrum of a Typical 800kW-1.3MW Wind Turbine

Frequency SWL, 

dB(A)25 66.5
31.5 68.8
40 72.2
50 78.9
63 78.3
80 80.6
100 84.9
125 84.9
160 87.3
200 91.2
250 90.5
315 92.5
400 92.5
500 93.4
630 94.7
800 93.8
1000 93.5
1250 93.4
1600 93.6
2000 91.5
2500 89.5
3150 87.7
4000 86.8
5000 83.5
6300 76.5
8000 69.8
10000 62.4

Note:

1) The measurement position was directly downwind of the turbine.

2) The measurement was taken at wind speed of 10m/s, which corresponded to 95% of rated 

power.

0019313_EIA S4 Annex A3.1 - SWL.xls,source



SWL of Wind Turbine System (800kW-1.3MW)
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Annex A3.2 Reference from Mitsubishi     

 

HOME > Topics > Low wind velocity wind turbine MWT-1000A receives international certification for performance and noise level 

http://www.mhi.co.jp/power/e_power/topics/2004/jan_05.html 

 

January, 2004 

Low wind velocity wind turbine MWT-1000A receives international certification for 

performance and noise level 
 
 

MHI has been given international certification for its MWT-1000 wind turbines in the categories of both performance and 
noise levels. 
 
Testing for the certification was requested of and carried out on the first unit of the wind turbine constructed in the state of 
Texas, U.S.A., by the international third party wind turbine testing organization known as NREL (National Renewable 
Energy Laboratory). Test results showed that figures for both performance and noise levels stood at satisfactory levels, as 
was expected prior to testing. 
 
The performance test was implemented in accordance with IEC (International Electrotechnical Commission) rules on 
performance as stipulated in section 61400-12 (see Figure 1). Results were positive, indicating that output stood at a 
maximum of 12% higher than planned values (wind velocity of 5 m/s) and an average of 6% higher (wind velocity of 5-12 
m/s, see Figure 2), thereby warranting international certification for wind turbines performance (see Figure 3). 
 
As for noise levels, testing was based on IEC 61400-11, the section on noise testing, yielding noise power levels of 100.8 
dBA for wind velocity of 8 m/s, which corresponded to planned values (see Graph 1 and Figure 4). International certification 
in wind turbines noise levels was thereby awarded based on these results (see Figure 5). 
 
As shown in Figure 6, MMI’s wings feature a knife edge at the tips, while the trailing edges are of the sharp variety. Tests 
shows that this design enables shifting and offsetting of the phase angle curl created by the wing’s trailing edge, and 
thereby reduces noise. 
 

Graph 1 

 

Figure 1  Figure 2 

 



 

 

Figure 3 Figure 4 

 

 

Figure 5 Figure 6 

 

 



V52-850 kW 
 The turbine that goes anywhere

MW.Tse
Annex A3.3              References from Vestas



Versatile, efficient, dependable 
– and popular

The highly efficient operation and flexible configuration 

of the V52 make this turbine an excellent choice for all 

kinds of wind conditions. In addition, thanks to its modest 

dimensions, the V52 is simple and cost-effective to trans-

port and install. If you add in robust construction, 

thoroughly tested components and an enviable track 

record, it is easy to see why Vestas has erected more V52s 

than any other turbine in its portfolio – approximately 

1500 turbines, all over the world.

One of the factors that contribute to the success of the V52 

is OptiTip®, its pitch regulation system. This system features 

microprocessors which control the pitching of the blades, 

thus ensuring continuous adjustment to maintain optimal 

blade angles in relation to the prevailing wind. At the 

same time, OptiTip® makes it possible to keep sound levels 

within the limits stipulated by local regulations.

The optimal solution

Another innovative feature of the V52 is the OptiSpeed®* 

generator. This is a significant advance in wind turbine 

technology and makes a major contribution to the effi-

ciency of the V52. In practice, it allows the turbine rotor 

speed to vary between 14 and 31 rpm depending on the 

conditions at any given time. 

While the technology involved may be advanced, its pur-

pose is simple: to maximise output. It does this by tapping 

the higher efficiency of slow and variable rotation, storing 

excess energy in rotational form and exploiting the full 

force of transient gusts. All told, OptiSpeed® boosts annual 

energy production.

As an added benefit, OptiSpeed® also reduces wear and 

tear on the gearbox, blades and tower on account of lower 

peak loading. Moreover, as turbine sound is a function of 

wind speed, the lower rotation speeds made possible by 

OptiSpeed® naturally reduce sound levels.

Finally, OptiSpeed® helps the V52 deliver better quality 

power to the grid, with rapid synchronisation, reduced 

harmonic distortion and less flicker.

Quite simply, OptiSpeed® means more output, better quality 

power and less mechanical strain and sound. 

Proven Performance

Wind power plants require substantial investments, and the 

process can be very complex. To assist in the evaluation and 

purchasing process, Vestas has identified four factors that 

are critical to wind turbine quality: energy production, 

 operational availability, power quality and sound level.

We spend months testing and documenting these perform-

ance areas for all Vestas turbines. When we are finally satis-

fied, we ask an independent testing organisation to verify 

the results – a practice we call Proven Performance. At 

Vestas we do not just talk about quality. We prove it.

* Vestas OptiSpeed® is not available in the USA and Canada.
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Technical specifications

Ultrasonic wind sensor

Service crane

VMP-Top controller
with converter 

OptiSpeed® generator

Pitch cylinder

Oil and water coolers

Gearbox

Main shaft

Blade bearing

Blade 

Rotor lock system

Hydraulic unit

Torque arm

Machine foundation

Mechanical disc brake

Yaw gear

Composite disc coupling
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The figure above illustrates the power curves at different sound levels for the 
V52-850 kW turbine, which is equipped with OptiSpeed®.

The sound output level can be adjusted by varying the revolution speed of 
the turbine as illustrated in the figure above. It clearly shows the sound 
level advantages of lower speeds of revolution because the sound level is 
approximately 7 dB(A) lower at 4 m/s than at 8 m/s. For other sound 
levels, the benefit can be as much as 10 dB(A). Please note that a decrease 
of 3 dB(A) represents a halving of the sound level.

Pitch system

Blade hub



Rotor

Diameter:  52 m
Area swept: 2,124 m2

Nominal revolutions: 26 rpm
Operational interval: 14.0-31.4 rpm
Number of blades:  3
Power regulation: Pitch/OptiSpeed®

Air brake: Full blade pitch

Tower

Hub height:  40 m, 44 m, 49 m, 55 m, 
 60 m, 65 m, 74 m, 86 m

Operational data

Cut-in wind speed: 4 m/s
Nominal wind speed: 16 m/s
Cut-out wind speed: 25 m/s

Generator

Type: Asynchronous with OptiSpeed® 
Nominal output: 850 kW 
Operational data: 50 Hz/60 Hz
 690 V 

Gearbox

Type: 1 planet step/2-step 
 parallel axle gears

Control

Type:   Microprocessor-based monitoring of all 
turbine functions as well as OptiSpeed® 
output regulation and OptiTip® pitch 
regulation of the blades.

Weight

Nacelle: 22 t
Rotor: 10 t

Towers: IEC IA IEC IIA DIBt II DIBt III
Hub height: 
40 m 40 t – – –
44 m 45 t – – –
49 m 50 t – – –
55 m 55 t 50 t – –
60 m 70 t 70 t – 70 t
65 m 75 t 75 t – 75 t
74 m – – 95 t –
86 m – – 110 t –

t = metric tonnes
 

DIBt towers are only approved for Germany.

All specifications subject to change without notice.

OptiSpeed® allows the rotor speed to vary within a 
range of approximately 60 per cent in relation to 
nominal rpm. Thus with OptiSpeed®, the rotor speed 
can vary by as much as 30 per cent above and below 
synchronous speed. This minimises both unwanted 
fluctuations in the output to the grid supply and the 
loads on the vital parts of the construction. 

Time

1,000

800

600

400

200

0

Po
w

er
 (

kW
)

Output

Sp
ee

d 
(r

pm
)

Time

Generator

30

25

20

15

10

5

0

Pitch

Time

A
n

gl
e 

(d
eg

re
es

)

Wind

Time

Sp
ee

d 
(m

/s
)

30

25

20

15

10

60 Hz 

2,050

1,850

1,650

1,450

1,250

1,050

 50 Hz

1,900

1,700

1,500

1,300

1,100

900



If you have a viable wind power site, chances are that the 

V52 will do well there. That is because at Vestas, we have 

devoted the last 25 years to expanding the range of condi-

tions under which wind can be profitably harnessed – and 

because the V52 represents Vestas at its most versatile.

An all-round performer, this 850 kW wind turbine is our 

most adaptable turbine, well suited for a broad spectrum 

of medium and high winds. This is why we have installed 

approximately 1500 V52s all over the world.

Several factors contribute to the flexibility of this wind 

 turbine. Not only is the V52 available with eight different 

tower heights, but its modest size and remarkable sound 

profile also make it the perfect choice for both populated 

and remote locations. As a finishing touch, its compact 

 dimensions make overland transport simple.

The V52 is also the only kW-class turbine to be fitted with 

OptiSpeed®, a technology that allows the rotor speed to 

vary within a range of approximately 60 per cent in relation 

to nominal rpm. This means that with OptiSpeed®, the  

rotor speed can vary by as much as 30 per cent above and  

below synchronous speed. OptiSpeed® thereby maximises 

the aerodynamic efficiency of the rotor in response to 

changing wind conditions – and provides yet another 

 instance of how Vestas’ versatility enhances the delivery of 

dependable power.

The turbine that goes anywhere



Vestas Wind Systems A/S 
Alsvej 21
8900 Randers 
Denmark
Tel. +45 97 30 00 00 
Fax +45 97 30 00 01
vestas@vestas.com
www.vestas.com

To see a complete list of our  
sales and service units, visit  
www.vestas.com
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Annex A4 

Prediction of Operational 

Noise Impact  
 

 



Annex A4.1

Calculation of Noise Level Due to Operation of Wind Turbine

NSR Location: Hei Ling Chau Correctional Institution (N1)

Horizontal Distance= 740 m

Vertical Distance= 40 m

Slant Distance= 741

Frequency, Hz 25 31.5 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000

SWL(1), dB(A) 66.5 68.8 72.2 78.9 78.3 80.6 84.9 84.9 87.3 91.2 90.5 92.5 92.5 93.4 94.7 93.8 93.5 93.4 93.6 91.5 89.5 87.7 86.8 83.5 76.5 69.8 62.4

Distance, m 741 741 741 741 741 741 741 741 741 741 741 741 741 741 741 741 741 741 741 741 741 741 741 741 741 741 741

Distance correction -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65 -65

Screening correction(2)
-10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10

Atmospheric Absorption(3)
0.0 0.0 -0.1 -0.1 -0.1 -0.2 -0.3 -0.5 -0.8 -1.2 -1.9 -2.7 -3.9 -5.3 -6.9 -8.5 -10.3 -12.1 -14.3 -17.1 -20.9 -26.6 -34.9 -46.9

Predicted Lp, dB(A) -9 -7 -3 3 3 5 9 9 12 15 15 16 16 16 17 15 13 11 10 6 2 -2 -6 -13 -25 -40 -60

Lp, dB(A) 0 0 0 3.5 2.9 5.1 9.4 9.4 11.7 15.5 14.6 16.3 15.9 16.1 16.6 14.5 12.8 11.1 9.7 5.8 2.0 0 0 0 0 0 0

A-Wt Sound Pr. Level = 25.5 dB(A)

FACADE CORRECTION= 3 dB(A)

PREDICTED FACADE NOISE LEVEL AT NSR = 29 dB(A)

(1) Reference has been made on a test report of a wind turbine with all measurements and analysis were done in accordance with the IEC 61400-11: Wind Turbine Generator Systems - Part 11: Acoustic noise measurement techniques, and

    with adjustment to represent the worst case scenario of a maximum sound power level of 104dB(A). 
(2) N1 will be totally screened off by the natural topography. 
(3) Basing on the equation Aab(fm) = Aat(fm) [1+0.00533[1-0.2303 Aat(fm)]]1.6 from Handbook of Acoustics (where Aab(fm) is the atmospheric attenuation for broadband at frequency fm, and Aat(fm) is the atmospheric attenuation for 

   pure tone at frequency fm) and ISO 9613:Part 1 for Atmospheric Absorption at 30°C and relative humidity of 100% as the worse scenario (see Annex A4.3).

   Note: The average atmospheric condition in Hong Kong was 23oC and RH 79% as per the Weather Report 2005, "The Year's Weather - 2005" by Hong Kong Observatory. 
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Annex A4.2

Calculation of Noise Level Due to Operation of Wind Turbine

NSR Location: Hei Ling Chau Addiciton Treatment Centre (Annex) (N2)

Horizontal Distance= 382 m

Vertical Distance= 120 m

Slant Distance= 400

Frequency, Hz 25 31.5 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000

SWL(1), dB(A) 66.5 68.8 72.2 78.9 78.3 80.6 84.9 84.9 87.3 91.2 90.5 92.5 92.5 93.4 94.7 93.8 93.5 93.4 93.6 91.5 89.5 87.7 86.8 83.5 76.5 69.8 62.4

Distance, m 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400

Distance correction -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60 -60

Screening correction(2)
-5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5

Atmospheric Absorption(3)
0.0 0.0 0.0 0.0 -0.1 -0.1 -0.2 -0.3 -0.4 -0.7 -1.0 -1.5 -2.1 -2.9 -3.7 -4.6 -5.6 -6.6 -7.7 -9.2 -11.3 -14.4 -18.8 -25.3

Predicted Lp, dB(A) 1 4 7 14 13 16 20 20 22 26 25 27 27 27 28 27 26 25 24 21 18 15 13 7 -3 -14 -28

Lp, dB(A) 1.5 3.8 7.2 13.8 13.2 15.5 19.8 19.8 22.1 26.0 25.2 27.0 26.8 27.3 28.2 26.7 25.6 24.6 23.9 20.9 17.9 14.9 12.5 7.1 0 0 0

A-Wt Sound Pr. Level = 36.9 dB(A)

FACADE CORRECTION= 3 dB(A)

PREDICTED FACADE NOISE LEVEL AT NSR = 40 dB(A)

(1) Reference has been made on a test report of a wind turbine with all measurements and analysis were done in accordance with the IEC 61400-11: Wind Turbine Generator Systems - Part 11: Acoustic noise measurement techniques, and

    with adjustment to represent the worst case scenario of a maximum sound power level of 104dB(A). 
(2) Some buildings in N2 may have line of sight to a small part of the swept area of the blades but most part of the wind turbine will be screened off. 
(3) Basing on the equation Aab(fm) = Aat(fm) [1+0.00533[1-0.2303 Aat(fm)]]1.6 from Handbook of Acoustics (where Aab(fm) is the atmospheric attenuation for broadband at frequency fm, and Aat(fm) is the atmospheric attenuation for 

   pure tone at frequency fm) and ISO 9613:Part 1 for Atmospheric Absorption at 30°C and relative humidity of 100% as the worse scenario (see Annex A4.3).

   Note: The average atmospheric condition in Hong Kong was 23oC and RH 79% as per the Weather Report 2005, "The Year's Weather - 2005" by Hong Kong Observatory. 
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Annex A4.3

Frequency

Hz Aat(fm) Aab(fm) Aat(fm) Aab(fm) Aat(fm) Aab(fm) Aat(fm) Aab(fm) Aat(fm) Aab(fm)

50 0.0501 -0.1 0.0965 -0.1 0.0447 0.0 0.0403 0.0 0.0292 0.0

63 0.079 -0.1 0.15 -0.2 0.0705 -0.1 0.0637 -0.1 0.0462 0.0

80 0.124 -0.1 0.231 -0.2 0.111 -0.1 0.1 -0.1 0.0731 -0.1

100 0.194 -0.2 0.351 -0.4 0.174 -0.2 0.158 -0.2 0.116 -0.1

125 0.302 -0.3 0.521 -0.5 0.272 -0.3 0.247 -0.2 0.1827 -0.2

160 0.465 -0.5 0.752 -0.8 0.421 -0.4 0.384 -0.4 0.288 -0.3

200 0.705 -0.7 1.05 -1.1 0.644 -0.6 0.591 -0.6 0.452 -0.5

250 1.04 -1.0 1.39 -1.4 0.966 -1.0 0.895 -0.9 0.705 -0.7

315 1.5 -1.5 1.78 -1.8 1.41 -1.4 1.33 -1.3 1.09 -1.1

400 2.08 -2.1 2.19 -2.2 2 -2.0 1.9 -1.9 1.67 -1.7

500 2.77 -2.8 2.63 -2.6 2.71 -2.7 2.63 -2.6 2.52 -2.5

630 3.52 -3.5 3.13 -3.1 3.52 -3.5 3.49 -3.5 3.7 -3.7

800 4.31 -4.3 3.77 -3.8 4.39 -4.4 4.43 -4.4 5.25 -5.2

1000 5.15 -5.1 4.65 -4.6 5.3 -5.3 5.42 -5.4 7.17 -7.1

1250 6.1 -6.1 5.97 -6.0 6.29 -6.3 6.48 -6.5 9.37 -9.3

1600 7.31 -7.3 8 -7.9 7.48 -7.4 7.68 -7.6 11.7 -11.5

2000 8.98 -8.9 11.2 -11.0 9.06 -9.0 9.21 -9.1 14.2 -13.9

2500 11.5 -11.3 16.1 -15.7 11.3 -11.1 11.3 -11.1 16.8 -16.4

3150 15.3 -15.0 23.9 -23.0 14.8 -14.5 14.5 -14.2 19.9 -19.3

4000 21.3 -20.6 36.1 -33.9 20.2 -19.6 19.4 -18.8 24 -23.1

5000 30.6 -29.0 55.1 -49.7 28.6 -27.2 27.1 -25.9 29.7 -28.2

6300 45.4 -41.8 84.2 -71.4 41.8 -38.8 39.1 -36.5 38.4 -35.9

8000 68.6 -60.1 128 -98.4 62.6 -55.6 58.1 -52.1 51.8 -47.1

10000 100.5 -82.2 194 -127.0 95.3 -78.9 87.9 -73.9 72.8 -63.3

Basing on the equation Aab(fm) = Aat(fm) [1+0.00533[1-0.2303 Aat(fm)]]1.6 from Handbook of Acoustics (where Aab(fm) is the 

atmospheric attenuation for broadband at frequency fm, and Aat(fm) is the atmospheric attenuation for pure tone at 

frequency fm reference from ISO 9613:Part 1).

As per meteorological data collected at Cheung Chau Automatic Weather Station by the Hong Kong Observatory from 

September 2005 to August 2006, the maximum daily mean values at each month for air temperature and relative humidity 

are 20 - 30°C and 88% - 99% respectively.  Based on the above calculation for various combinations of temperature and 

relative humidity that are applicable to Cheung Chau's climate, the worst case for atmospheric absorption is at 30°C and 

100% with the least atmospheric absorption.

Pure-tone atmospheric absorption attenuation coefficients (Aat(fm) in decibels per kilometre) and the calculated 

atmospheric attenuation for broadband (Aat(fm))

20°C, 80% 20°C, 40% 20°C, 90% 20°C, 100% 30°C, 100%

0019313_EIA S4 Annex A4.1 to A4.3.xls, Atmospheric Absorption
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Annex A5.1

FILE: 0019313nn3.cdr
DATE: 18/09/2006

A Graphical Representation of Wind Speed and Wind Direction Based on the Hourly Wind Speed Data at
Cheung Chau Station Year 2004 Provide by the Hong Kong Observatory
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Annex A5.2

FILE: 0019313nn4.cdr
DATE: 18/09/2006

A Graphical Representation of Wind Speed and Wind Direction Based on Wind Data (10 minute mean) Obtained
at Hei Ling Chau from 10 November 2005 to 6 July 2006
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Table A  Category (Primary or Secondary) of the Bird Species Recorded within Hong Kong (Records from 
the Literature) 

Family Category Criteria 

Fregatidae Secondary 
Species 

The Frigate Birds are oceanic birds which are also long-distant migrants.  Despite this the species 
is now classified as ‘Occasional Visitor’ to Hong Kong, the species is not regularly reported in 
Hong Kong waters.  Therefore it is classified as secondary species in the study. 

Ardeidae Primary Species The group includes the egrets, herons and bitterns.  Ciconiiformes herons & storks terns are 
considered to be particularly, or potentially, sensitive to wind farm.  Therefore this species is 
classified as primary species. 

Rallidae Secondary 
Species 

White-breasted Waterhen and Water Cock utilizes wetland and usually will not fly high, that 
they are classified as secondary species. 

Accipitridae Primary Species Accipitridae raptors are considered to be particularly, or potentially, sensitive to wind farm, and 
therefore they are all classified as primary species. 

Falconidae Primary Species As the species utilizes open area and the study area is a possible foraging habitat, it is classified 
as primary species. 

Charadriidae Primary Species Charadriiformes waders are considered to be particularly, or potentially, sensitive to wind farm.  
Despite the species utilizes wetlands and is unlikely to fly over the study area, this species is still 
classified as primary species. 

Scolopacidae Secondary 
Species 

The Ruddy Turnstone utilizes wetlands and therefore it is classified as secondary species. Other 
members from this family include the Common Sandpiper, Little Stint, Red-necked Phalarope, 
Curlew Sandpiper and Eurasian Woodcock.  As the study area does not contain suitable habitat 
for these species, they are all classified as secondary species. 

Laridae Primary/ 
Secondary 
Species 

This group includes gulls, terns and Jaeger.  Black-tailed Gull, Black-headed Gull, Whiskered 
Tern, White-winged Tern, Common Tern, Roseate Tern, Aleutian Tern, Gull-billed Tern and 
Long-tailed Jaeger are considered to be particularly, or potentially, sensitive to wind farm that 
those species are classified as primary species.  As the remaining species recorded in this group 
utilize open water and are unlikely to fly over the study area, they are all classified as secondary 
species.   

Columbidae Primary/ 
Secondary 
Species 

Emerald Dove and Spotted Dove utilizes habitats similar to those in the study area and may fly 
over them, it is classified as primary species.  Rock Dove utilizes open area near human 
settlement.  As there is only limited human settlement around the study area, it is classified as 
secondary species. 

Alcedinidae Primary/ 
Secondary 
Species 

The White-throated Kingfisher utilizes habitat similar to the study area in the close vicinity of the 
proposed site of the construction of wind turbine.  Therefore it is classified as primary species.  
The study area does not contain suitable habitat for the Common Kingfisher and the Pied 
Kingfisher, and therefore they are classified as secondary species. Hoopoe is a ground feeding 
bird on open lawn and grassland and is therefore classified as secondary species. 

Coracidae Primary Species Dollarbird utilizes similar habitats as those in the study area, and therefore it is also classified as 
primary species. 

Cuculidae Primary/ 
Secondary 
Species 

This group consists of koel, cuckoos and coucals.  As all of these species utilize woodland habitat 
and are unlikely to fly over the study area, they are classified as secondary species.  Greater 
Coucal and Lesser Coucal were recorded in this study.  They utilize shrubland and woodland 
edge which also provided by the study area.  The possibilities of these species flying over the 
study area lead to their primary species status. 

Apodidae Primary Species Pacific Swift and Little Swift are aerial-forager and may fly over the study area, they are classified 
as primary species. 
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Family Category Criteria 

Hirundinidae Primary Species Barn Swallow is aerial-forager and may fly over the study area, it is classified as primary species. 

Passeridae Secondary 
Species 

Tree Sparrow is not a strong flyer and is unlikely to fly over the study area and is classified as 
secondary species. 

Motacillidae Secondary 
Species 

This group contains the wagtails.  As the study area does not contain suitable habitat for the 
species, they are therefore classified as secondary species. 

Campephagida
e 

Secondary 
Species 

Black-winged Cuckoo-shrike utilizes woodland and is unlikely to fly over the study area, 
therefore it is classified as secondary species. 

Laniidae Primary Species The study area has suitable foraging area for both species of Brown Shrike and Long-tailed Shrike 
that they may fly over the study area, therefore they are classified as primary species. 

Pycnonotidae Primary Species Red-whiskered Bulbul, Chinese Bulbul and Sooty-headed Bulbul utilize habitats similar to the 
study area and may fly over the proposed site for wind turbine, they are classified as primary 
species. 

Turdidae Primary/ 
Secondary 
Species 

This group includes bushchat, rubythroat, robins, redstart and thrushes.  The species forages in 
rocky area and the study area has suitable foraging area for the species, and it may fly over the 
study area.  Therefore it is classified as primary species.  Grey Bushchat, Siberian Rubythroat and 
Daurian Redstart utilize habitats similar to the study area and may fly over the proposed wind 
turbine, they are classified as primary species.  Other thrushes such as Scaly Thrush, Grey-backed 
Thrush, Pale Thrush, Blue Whistling Thrush and Oriental Magpie Robin utilize woodland and 
are unlikely to fly over the study area, therefore they are classified as secondary species.     

Muscicapidae Secondary 
Species 

This group includes the flycathers and monarch.  Verditer Flycatcher, Red-throated Flycatcher, 
Black-naped Monarch and Grey-streaked Flycatcher utilize woodland and are unlikely to fly over 
the study area, and therefore are classified as secondary species. 

Paridae Secondary 
Species 

Great Tit utilizes woodland and is unlikely to fly over the study area, it is classified as secondary 
species. 

Timaliidae Secondary 
Species 

White-browed Laughing, Masked Laughing Thrush and Hwamei forage at the undergrowth and 
it unlikely to fly over the area, therefore they are classified as secondary species. 

Sylviidae Secondary 
Species 

Although Lanceolated Warbler utilizes habitats similar to the study area, it usually moves around 
by flying short distance and low about ground, and is unlikely to fly over the study area.  It is 
therefore classified as secondary species.  Pallas’s Leaf Warbler, Pale-legged Leaf Warbler,  
Common Tailorbird Artic Warbler, Yellow-bellied Prinia, Yellow-browed Warbler and Dusky 
Warbler forage in woodland area and are unlikely to fly over the study are, therefore they are all 
classified as secondary species. 

Emberizidae Secondary 
Species 

Although both Black-faced Bunting and Little Bunting utilizes habitat similar to the study area, it 
usually forages close to the ground and are classified as secondary species.  The Crested Bunting 
has now become very rare due to the disappearance of paddy field in Hong Kong, and therefore 
it is classified as secondary species. 

Nectariniidae Secondary 
Species 

Fork-tailed Sunbird utilizes woodland and is unlikely to fly over the study area.  It is classified as 
secondary species. 

Zosteropidae Secondary 
Species 

The Japanese White-eye utilizes woodland and is unlikely to fly over the study area, it is 
therefore classified as secondary species. 

Estrildidae Secondary 
Species 

Scaly-breasted Munia forage in the lower growth of vegetation, they are classified as secondary 
species. 
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Family Category Criteria 

Sturnidae Primary/ 
Secondary 
Species 

The Hill Myna utilizes woodland and is unlikely to fly over the study area, it is classified as 
secondary species.  Black-collared Starling and Crested Myna utilize open area and woodland 
edge. The study area has suitable habitats for the species and they may fly over the proposed site 
for the wind turbine and therefore they are classified as primary species. 

Dicruridae Primary Species As the study area has suitable habitats for Black Drongo and it may fly over the proposed wind 
turbine, it is therefore classified as primary species. 

Corvidae Primary Species Common Magpie and Large-billed Crow may fly over the study area when foraging, therefore 
they are classified as primary species. 
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Table 1 Plant Species Recorded Within the Study Area 

    Local Abundance 

Species Growth 
Form 

Origin Status Plantation Shrubland Abandoned Wet 
Agricultural Land 

Developed Area Stream Project Area 

Acacia confusa T E VC A  O A  F 
Ageratum conyzoides H N VC   O O O F 
Albizia lebbeck T N C O   F   
Alocasia macrorrhiza H N VC   S  S  
Antirrhoea chinensis S N C  O     
Archidendron clypearis S N VC  F     
Archidendron lucidum S N VC  F     
Artocarpus hypargyrea * T E P S      
Alyxia sinensis C N VC  F     
Bauhinia blackeana T N VC    F   
Bidens bipinnata H N VC O O O F S A 
Breynia fruticosa S N VC  F     
Bridelia tomentosa S N VC F    O  
Callicarpa cathayana S N C       
Carallia brachiata S N C  F     
Carex chinensis G N C   F O O S 
Cassytha filiformis C N VC  F O    
Casuarina equisetifolia  T E VC O   A   
Celtis sinensis T N C O   F   
Cerbera manghas T E C O   O   
Chrysanthemum indicum S N C  O O   S 
Clerodendrum fortunatum S N VC  F     
Clerodendrum inerme S N C    O  F 
Cratoxylum cochinchinensis S N VC  A     
Cyperus rotundus G N VC   O    
Dalbergia benthami C N C  O     
Dalbergia millettii C N VC  O     
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    Local Abundance 

Species Growth 
Form 

Origin Status Plantation Shrubland Abandoned Wet 
Agricultural Land 

Developed Area Stream Project Area 

Daphniphyllum calycinum T N C F      
Delonix regia T E VC O   F   
Desmos cochinchinensis C N VC  O     
Dianella ensifolia H N VC  F     
Dicranopteris linearis F N VC  O     
Digitaria sanquinalis G N C   O  O  
Dimocarpus longan T N C O   O   
Diospyros vaccinioides S N VC  O     
Duranta repens S E C    F   
Embelia laeta C N VC  F    S 
Embelia ribes C N C  F     
Erigeron floribundus H N VC   O O S F 
Eulophia flava * H N P  S     
Eurya japonica S N VC  F    O 
Ficus superba T N VC F   F   
Ficus hispida T N VC O      
Ficus variolosa S N VC  F O   O 
Gardenia jasminoides S N VC  F  F  O 
Glochidion eriocarpum S N C O      
Glochidion zeylancium S N C O O     
Gnetum montanum C N C  F     
Hedyotis acutangula H N VC  F   O F 
Ilex asprella S N VC O     F 
Ilex pubescens S N C  F     

Indocalamus sinicus S N VC S O   
 

 
Ipomoea cairica C N VC   S F  F 
Ischaemum aristatum G N VC  F O  O F 
Itea chinensis T N C  S     
Lagerstroemia speciosa T E VC    F   
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    Local Abundance 

Species Growth 
Form 

Origin Status Plantation Shrubland Abandoned Wet 
Agricultural Land 

Developed Area Stream Project Area 

Lantana camara S E VC F  O F O F 
Leucaena leucocephala S N VC O  O O  O 
Ligustrum sinensis S N VC    O   
Litsea cubeba T N C  O     
Litsea glutinosa T N VC F     O 
Litsea rotundifolia S N VC O F     
Livistona chinensis P N VC    S   
Lophostemon conferta T E VC O   O   
Lygodium dichotomum C N VC  F O  O  
Macaranga tanarius T N VC F  O O   
Mallotus paniculatus T N C O  O    
Melaleuca leucadendron T E C  F  O  O 
Melastoma candidum S N VC  F   S O 
Melia azedarach T E C O      
Melodinus monogynus C N C  F     
Michelia alba T E C    S   
Microcos paniculata S N C  O     
Mikania micrantha C E VC   O  S F 
Millettia reticulata C N VC  F     
Miscanthus sinensis G N VC O F O F S F 
Morus alba S N C S  O    
Neyraudia arundinacea G N VC  S O O O F 
Paederia scandens C N C   O    
Panicum maximum G N C   S    
Paspalum conjugatum G N C  O O O O F 
Phoenix hanceana P N C    O   
Phyllanthus emblica T N C  F     
Phyllanthus cochinchinensis S N VC  F     
Pinus elliottii T E C  O     
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    Local Abundance 

Species Growth 
Form 

Origin Status Plantation Shrubland Abandoned Wet 
Agricultural Land 

Developed Area Stream Project Area 

Psychotria rubra S N VC F S     
Psychotria serpens C N VC  O     
Rhapis excelsa S N VC  O     
Rhaphiolepis indica S N VC  A O    
Rhodomyrtus tomentosa S N VC  F    F 
Rhus chinensis S N VC  F    O 
Rhus succedanea S N VC  F    O 
Rhynchelytrum repens G N VC   S F   
Rourea microphylla C N C  O     
Sapium discolor S N C  F     
Sapium sebiferum S N C O F     
Schefflera octophylla S N VC O F   F F 
Scleria harlandi Se N VC  F A    
Smilax china C N VC  F     
Sterculia lanceolata T N C F   O S  
Strophanthus divaricatus C N VC  F     
Tetracera asiatica C N VC  F     
Thespesia populnea T N C S S S F   
Tricalysia dubia S N VC  O     
Wedelia chinensis C N VC O  O  F F 
Zanthoxylum avicennae S N VC  F     
Zingiber officinale H N C   D  O  

Total no. of Species    33 62 31 33 20 29 
Abundance: A=Abundant; F=Frequent; O=Occasional; S=Scarce 
Status: C=Common; VC=Very Common; P=Protected 
Plant Form: G=Grass; Climber; H=Herb; P=Palm; S=Shrub; T=Tree, Se=Sedge 
Origin: N=Native; E=Exotic 
*  Indicated Species of Conservation Interest
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Table 2  Bird Species Recorded within the Study Area during the Wet and Dry Surveys 
Common Name Species Name Dry Season Habitat Wet Season Habitat Commonness Status in Hong Kong Remark 
Artic Warbler Phylloscopus borealis  S U WV, PM  
Asian Brown Flycatcher Muscicapa dauurica D D U WV, PM  
Barn Swallow Hirudo rustica S, D S, P, D, R CW PM Flying over 
Black Drongo Dicrurus macrocercus   S, P, D, R CW SV  
Black Kite * Milvus lineatus S, P, D, R S, P, D, R CW R, WV Flying over 
Black-capped Kingfisher Halcyon pileata  D U WV, PM  
Black-collared Starling Sturnus nigricollis S, D S, D, R CW R  
Black-faced Bunting Emberiza spodocephala S  CW WV, PM  
Blue and White Flycatcher Cyanoptila cyanomelana D  R PM  
Blue Magpie Urocissa erythrorhyncha S, P, R S, P CW R  
Blue Rock Thrush Monticola solitarius S  U WV, PM  
Blue Whistling Thrush Myiophoneus caeruleus S, P S, P CW R  
Brown Shrike Lanius cristatus  S, P U PM  
Chestnut Bulbul Hypsipetes castanonotus S, P  R R, WV  
Chinese Bulbul Pycnonotus sinensis S, P, D S, P, D, R CW R  
Common Black Bird Turdus merula S, P P U WV, PM  
Common Buzzard * Buteo buteo S, D  CW R, WV Flying over 
Common Kestrel * Falco tinnunculus S, D  U WV, PM  
Common Kingfisher Alcedo atthis D D CW R Coastal area 
Common Koel Eudynamis scolopacea P, D S, P, D, R CW R  
Common Magpie Pica pica S, P, D, R S, R CW R  
Common Sandpiper Actitis hypoleucos D  CW WV, PM Coastal area 
Common Tailorbird Orthotomus sutorius S, P, D S, P, D CW R  
Cormorant Phalacrocorax carbo D  U WV Coastal area 
Crested Goshawk * Accipiter trivirgatus  S R R Flying over 
Crested Myna Acridotheres cristatellus S, D, R S, D, R CW R  
Daurian Redstart Phoenicurus auroreus S, P, D, R D U WV  
Dusky Warbler Phylloscopus fuscatus S, P, D  U WV, PM  
Feral Pigeon Columba livia S, D R U I  
Fork-tailed Sunbird Aethopyga christinae S, P  CW R  
Great Egret Ardea alba D  CW R, WV At pier 
Great Tit Parus major S, P, D S, P, D, R CW R  
Greater Coucal * Centropus sinensis S, P, D S, P, D, R CW R  
Grey Heron Ardea cinerea D  U WV Coastal area 
Grey Wagtail Motacilla cinerea R  CW WV, PM  
Grey-backed Thrush Turdus hortulorum S, P, D  U WV, PM  
Grey-streaked Flycatcher Muscicapa griseisticta  S, D R PM  
Hair-crested Drongo Dicrurus hottentottus S  U R, PM  
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Common Name Species Name Dry Season Habitat Wet Season Habitat Commonness Status in Hong Kong Remark 
House Swift Apus nipalensis D S CW R, PM Flying over 
Indian Cuckoo Cuculus micropterus  P U SV  
Japanese Thrush Turdus cardis S  R WV  
Japanese White-eye Zosterops japonicus S, P, D, R S, P, D, R CW R, WV  
Large-billed Crow Corvus macrorhynchos S, D S, D, R CW R  
Light-vented Bulbul Pycnonotus sinensis S, P, D S, P, D, R CW R  
Little Egret Egretta garzetta D  CW R Coastal area 
Long-tailed Shrike Lanius schach S, D S CW R  
Magpie Robin Copsychus saularis S, P S, D CW R  
Masked Laughing Thrush Garrulax perspicillatus S, P, D S, P, D, R CW R  
Narcissus Flycatcher  Ficedula narcissina  S R PM Outside point 
Olive-backed Pipit Anthus hodgsoni S, P, R  CW WV, PM  
Oriental Turtle Dove Streptopelia orientalis S  CW WV, PM  
Pacific Reef Egret * Egretta sacra D D U R Coastal area 
Pacific Swift Apus pacificus S S, D CW WV, PM Flying over 
Pallas' Warbler Phylloscopus proregulus P  U WV  
Red-flanked Blue-tail Tarsiger cyanurus P  U WV, PM  
Red-throated Flycatcher Ficedula albicilla S  R WV, PM  
Red-vented Bulbul Pycnonotus aurigaster S, P, D D CW R  
Red-whiskered Bulbul Pycnonotus jocosus S, P, D S, P, D CW R  
Richard's Pipit Anthus richardi S, D  CW WV, PM  
Scaly-breasted Munia Lonchura punctulata P, D  U R  
Siberian Rubythroat Luscinia calliope P  U WV, PM  
Spotted Dove Streptopelia chinensis S, P, D, R S, P, D, R CW R  
Striated Heron Butorides striatus R  U SV, PM  
Tree Sparrow Passer montanus S, R D, R CW R  
White Wagtail Motacilla alba S, D S, P CW WV, PM  
White-backed Munia Lonchura striata S  CW R  
White-bellied Sea Eagle * Haliaeetus leucogaster S D U WV Flying over 
White-breasted Waterhen Amaurornis phoenicurus P, D  CW R  
White-shouldered Starling Sturnus sinensis S, D  U WV, PM  
White-throated Kingfisher Halcyon smyrnensis D S, D, R CW R Coastal area 
Yellow-bellied Prinia Prinia flaviventris S, P, D S, P, D CW R  
Yellow-breasted Bunting Emberiza aureola  S R PM  
Yellow-browed Warbler Phylloscopus inornatus S, P, D R CW WV, PM  

Note: Habitats: S = Shrubland, P = Plantation, D = Developed Area, R = Reservoir 
Commonness & Distribution: CW = common and widespread, U = uncommon and localised, R = rare and localized, VR = very rare 
Main Status: R = Resident, WV = Winter Visitor, SV = Summer Visitor, PM = Passage Migrant, I = Introduced Species 
* Indicates Species of Conservation Interest 
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Table 3 Bird Species and Abundance Recorded during Point Count Surveys 

Common Name Species Name Shrubland Plantation Developed Area Reservoir 

  dry  wet overall dry  wet overall dry  wet overall dry  wet overall 

Artic Warbler Phylloccopus borealis  1 1          
Asian Brown Flycatcher Muscicapa dauurica       1 1 2    
Barn Swallow Hirudo rustica 32  10 42  3 3 2 3 5  4 4 
Black Drongo Dicrrurus macrocerus  3 3  1 1  4 4  1 1 

Black Kite Milvus migrans 203  38  241 9  4  13 23 7 30 2 6 8 
Black-capped Kingfisher Halcyon pileata        1 1    

Black-collared Starling Sturnus nigrocollis 13  2  15    11 6 17  4 4 

Black-faced Bunting Emberiza spodocephala 12   12          

Blue and White Flycatcher Cyanoptila cyanomelana       1  1    

Blue Magpie Urocissa erythrorhyncha 10  1  11 2  2  4    2  2 

Blue Rock Thrush Monticola solitarius 2   2          
Blue Whistling Thrush Myiophoneus caeruleus 4 1 5 2 1 3       

Brown Shrike Lanius cristatus  1 1  1 1       
Chestnut Bulbul Hypsipetes castanonotus 7  7 8  8       

Chinese Bulbul Pycnonotus sinensis 96  17  113 60  9  69 56 15 71  2 2 

Common Black Bird Turdus merula 4   4 2  1  3       

Common Buzzard Buteo buteo 4   4    1  1    

Common Kestrel Falco tinnunculus 3   3    1  1    

Common Kingfisher Alcedo atthis       1 1 2    

Common Koel Eudynamis scolopacea  1  1 1  5  6 2 2 4  1 1 

Common Magpie Pica pica 9  2  11 9   9 3  3 1 4 5 

Common Sandpiper Actitis hypoleucos       2  2    

Common Tailorbird Orthotomus sutorius 2  2  4 2  2  4 5 4 9    
Cormorant Phalacrocorax carbo       19  19    
Crested Goshawk Accipiter trivirgatus  1 1          
Crested Myna Acridotheres cristatellus 26 18 44    10 11 21 9 8 17 

Daurian Redstart Phoenicurus auroreus 5   5 3   3 1 1 2 1  1 
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Common Name Species Name Shrubland Plantation Developed Area Reservoir 

  dry  wet overall dry  wet overall dry  wet overall dry  wet overall 

Dusky Warbler Phylloscopus fuscatus 2   2 2   2 1  1    

Feral Pigeon Columba livia 2   2    1  1  1 1 

Fork-tailed Sunbird Aethopyga christinae 2   2 3   3       

Great Tit Parus major 15  2  17 3  3  6 3 1 4  1 1 

Greater Coucal Centropus sinensis 1  1  2 2  2  4 2 1 3  1 1 
Grey Heron Ardea cinerea       2  2    

Grey Wagtail Motacilla cinera          1  1 

Grey-backed Thrush Turdus hortulorum 7   7 5   5 3  3    
Grey-streaked Flycatcher Muscicapa griseisticta  1 1     1 1    

Hair-crested Drongo Dicrurus hottentottus 2   2          

House Swift Apus apus  2  2    1  1    
Indian Coukoo Cuculus micropterus     1 1       

Japanese Thrush Turdus cardis 2   2          

Japanese White-eye Zosterops japonicus 34  3  37 13  2  15 7 9 16 1 3 4 

Large-billed Crow Corvus macrorhynchos 4  3  7    6 3 9  1 1 
Little Egret Egretta garzetta       1  1    

Long-tailed Shrike Lanius schach 3  4  7    3  3    
Magpie Robin Copsychus saularis 3  1  4 1   1  3 3    

Masked Laughing Thrush Garrulax perspicillatus 32  7  39 11  16  27 7 12 19  6 6 

Olive-backed Pipit Anthus hodgsoni 8   8 1   1    3  3 

Oriental Turtle Dove Streptopelia orientalis 2   2          
Pacific Reef Egret Egretta sacra       3 1 4    

Pacific Swift Apus pacificus 6  2  8          
Pallas' Warbler Phylloscopus proregulus    1  1       

Red-flanked Blue-tail Tarsiger cyanurus    1   1       

Red-throated Flycatcher Ficedula albicilla 1   1          

Red-vented Bulbul Pycnonotus aurigaster 6   6 1   1 2 2 4    

Red-whiskered Bulbul Pycnonotus jocosus 11   11 11   11 16  16    

Richard's Pipit Anthus richardi 1   1 0    1  1    

Scaly-breasted Munia Lonchura pun    2   2 4  4    
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Common Name Species Name Shrubland Plantation Developed Area Reservoir 

  dry  wet overall dry  wet overall dry  wet overall dry  wet overall 

Siberian Rubythroat Luscinia calliope 0    1   1       

Spotted Dove Streptopelia chinensis 16  8  24 2  1  3 8 4 12 4 14 18 
Straited Heron Butorides striatus          1  1 

Tree Sparrow Passer montanus 34   34     4 4 6 2 8 

White Wagtail Motacilla alba 1  2  3  1  1 6  6    

White-backed Munia Lonchura striata 3   3          

White-bellied Sea Eagle Haliaeetus leucogaster 3   3     1 1    

White-breasted Waterhen Amaurornis phoenicurus    1   1 1  1    

White-shouldered Starling Sturnus sinensis 1   1    1  1    

White-throated Kingfisher Halcyon smrnensis  1  1    2 2 4  1 1 

Yellow-bellied Prinia Prinia flaviventris 26  11  37 10  7  17 6 3 9    
Yellow-breasted Bunting Emberiza aureola  1 1          
Yellow-browed Warbler Phylloscopus inornatus 8  8 7  7 5  5  1 1 

 Number of species 45 29 54 30 18 34 40 26 46 11 18 23 
 Total number of individuals 668 147 815 176 62 238 231 103 334 31 61 92 
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Table 4 Flight Attempts of All Primary Bird Species Recorded within Zone 5 within Dry Season. Observation time was 3 hours ( 180 minutes) per day.  Each 
of the Flight Attempt has lasted for not more than 30 seconds.   

  Mean 
Utilisation 
Rate 
(Birds/min) 

Day 1 
 

(19th Dec 05) 

Day 2 
 

(12th  Jan 2006) 

Day 3 
 

(8th Feb 2006) 

Day 4 
 

(22nd Feb 2006) 

Day 5 
 

(21th Mar 2006) 

Weather   Overcast Sunny Sunny Sunny Overcast 

Wind Direction   225° 225° 270° 225° 225° 

Visibility   < 1km >2 km >2 km >2km < 1km 

Flight height  Height  <10m >10m<100
m 

>100
m 

<10m >10m<100
m 

>100
m 

<10m >10m<100
m 

>100
m 

<10m >10m<100
m 

>100
m 

<10m >10m<100
m 

>100
m 

Bird Species Behaviour recorded  - - - - - - - - - - - - - - - 

Black Kite Milvus 
migrans 

Foraging  0.0277 - 1 - - 7 - - 6 - - 5 - - 6 - 

Common Kestrel Falco 
tinnunculus  

Foraging  0.0033 - 1 - - 2 - - - - - - - - - - 

Pacific Swift Apus 
pacificus  

Foraging  0.0022 - - - - - - - - - - 2 - - - - 
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Table 5 Flight Attempts of All Primary Bird Species Recorded within Zone 5 in Wet Season.   Observation time was 3 hours (180 minutes) per day.  Each of 
the Flight Attempt has lasted for not more than 30 seconds.   

  Mean Utilisation Rate 
(Birds/min) 

Day 1 
 

(20th Apr 2006) 

Day 2 
 

(24th Apr 2006) 

Day 3 
 

(4th May 2006) 
Weather   Overcast Cludy Overcast 

Wind Direction   270° 270° 270° 

Visibility   < 1km < 1 km < 1 km 

Flight height  Height  <10m >10m<100
m 

>100
m 

<10m >10m<100
m 

>100
m 

<10m >10m<100
m 

>100
m 

Bird Species Behaviour recorded           

Black Kite Milvus migrans Foraging 0.0077  5      2  
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Table 6 Butterfly Species Recorded within the Study Area 

Common Name Scientific Name Dry Season Habitat Wet Season Habitat Status 

Blue Tiger Tirumala limniace S S C 

Blue-spotted Crow Euploea midamus P, S P VC 

Bush Hopper Ampittia dioscorides  A UC 

Ceylon Blue Glassy Tiger Ideopsis similis P P VC 

Chestnut Angle Odontoptilum angulatum  P, S C 

Chinese Peacock Papilio bianor  P VC 

Chocolate Royal * Remelana jangala S S UC 

Club Silverline * Spindasis syama  S UC 

Common Bluebottle Graphium sarpedon  P, S VC 

Common Crow Euploea core P, S D VC 

Common Evening Brown Melanitis leda P P, S, D C 

Common Grass Yellow Eurema hecabe S, D P, S, A, D VC 

Common Gull Cepora nerissa S P, S C 

Common Hedge Blue Acytolepis puspa  P C 

Common Mapwing Cyrestis thyodamas P P C 

Common Mime Chilasa clytia  P, S, D C 

Common Mormon Papilio polytes P, S P, S, D VC 

Common Palmfly Elymnias hypermnestra  P C 

Common Sailor Neptis hylas P, S S, D VC 

Common Sergeant Athyma perius S P,S C 

Common Tiger Danaus genutia D  VC 

Dark-brand Bush Brown Mycalesis mineus P, S, D P VC 

Five-bar Swordtail Pathysa antiphates  P C 

Grass Demon Udaspes folus  A R 

Great Eggfly Hypolimnas bolina P  C 

Great Mormon Papilio memnon P P, D C 

Greenish Palm Bob * Telicota ancilla S  R 

Indian Cabbage White Pieris canidia P, S P, S, D VC 

Indian Fritillary * Argyreus hyperbius S  UC 

Indian Palm Bob * Suastus gremius S S UC 

Large Faun Faunis eumeus P P, D VC 

Lemon Emigrant Catopsilia pomona S P, S C 

Lemon Pansy Junonia lemonias  S C 

Lime Blue Chilades lajus S S VC 

Lime Butterfly Papilio demoleus S S C 
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Common Name Scientific Name Dry Season Habitat Wet Season Habitat Status 

Mottled Emigrant Catopsilia pyranthe P, S S C 

Pale Grass Blue Zizeeria maha D S, P, D VC 

Paris Peacock Papilio paris P, D P, S, D VC 

Plum Judy Abisara echerius P, S P, S VC 

Red Helen Papilio helenus S P, S, D VC 

Red-base Jazebel Delias pasithoe P, S P, S VC 

Rustic Cupha erymanthis  S VC 

Slate Flash Rapala manea P, S  C 

Small Banded Swift * Pelopidas mathias P A UC 

South China Bush Brown Mycalesis zonata  P C 

Straight Five-ring Ypthima lisandra S, D P, S, D C 

Tailed Jay Graphium agamemnon  S VC 

Tawny Rajah Charaxes bernardus P  C 

Transparent Six-line Blue Nacaduba kurava S P C 

White-edged Blue Baron * Euthalia phemius P  UC 

* indicate species of conservation interest. 

Habitat: P = Plantation, S = Shrubland, A = Abandoned wet agricultural land, R = Reservoir, D = Developed area 
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Table 7 Butterfly Species Recorded in the Study Area during Dry Season 

 
Common Name Scientific Name Status Relative Abundance 

   Plantation Shrubland Abandoned Wet 
Agricutural Land

Reservoir Stream Developed Area 

Blue Tiger Tirumala limniace C  1     

Blue-spotted Crow Euploea midamus VC 1 3     

Ceylon Blue Glassy Tiger Ideopsis similis VC 1      

Chocolate Royal  Remelana jangala UC  1     

Common Crow Euploea core VC 1 1     

Common Evening Brown Melanitis leda C 4      

Common Grass Yellow Eurema hecabe VC  4    2 (Project Area) 

Common Gull Cepora nerissa C  1     

Common Mapwing Cyrestis thyodamas C 1      

Common Mormon Papilio polytes VC 1 1     

Common Sailor Neptis hylas VC 1 1     

Common Sergeant Athyma perius C  2     

Common Tiger Danaus genutia VC      1 (Project Area) 

Dark-brand Bush Brown Mycalesis mineus VC 2 2    1 (Project Area) 

Great Eggfly Hypolimnas bolina C 3      

Great Mormon Papilio memnon C 1      

Greenish Palm Bob Telicota ancilla R  2     

Indian Cabbage White Pieris canidia VC 2 3     

Indian Fritillary  Argyreus hyperbius UC  2     

Indian Palm Bob  Suastus gremius UC  1     
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Common Name Scientific Name Status Relative Abundance 

   Plantation Shrubland Abandoned Wet 
Agricutural Land

Reservoir Stream Developed Area 

Large Faun Faunis eumeus VC 8      

Lemon Emigrant Catopsilia pomona C  1     

Lime Blue Chilades lajus VC  3     

Lime Butterfly Papilio demoleus C  2     

Mottled Emigrant Catopsilia pyranthe C 2 1     

Pale Grass Blue Zizeeria maha VC      1 (Project Area) 

Paris Peacock Papilio paris VC 1     1 

Plum Judy Abisara echerius VC 2 7     

Red Helen Papilio helenus VC  1     

Red-base Jazebel Delias pasithoe VC 4 4     

Slate Flash Rapala manea C 1 2     

Small Banded Swift  Pelopidas mathias UC 1      

Straight Five-ring Ypthima lisandra C  11     

1 (Project Area) 

Tawny Rajah Charaxes bernardus C 1      

Transparent Six-line Blue Nacaduba kurava C  1     

White-edged Blue Baron  Euthalia phemius UC 1      

 Total Species  20 24 0 0 0 6 

 Total Individual  39 58 0 0 0 7 

Status: VC = Very Common, C = Common, UC = Uncommon, R = Rare. 
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Table 8 Butterfly Species Recorded in the Study Area during Wet Season 

   Relative Abundance 

Common Name Scientific Name Status Shrubland Developed Area Reservoir Plantation Anandoned Wet 
Agricultural Land

Stream 

Blue Tiger Tirumala limniace C 1      

Blue-spotted Crow Euploea midamus VC    2   

Bush Hopper Ampittia dioscorides UC     1  

Ceylon Blue Glassy Tiger Ideopsis similis VC    1   

Chestnut Angle Odontoptilum angulatum C 1   1   

Chinese Peacock Papilio bianor VC    1   

Chocolate Royal  Remelana jangala UC 1      

Club Silverline  Spindasis syama UC 1      

Common Bluebottle Graphium sarpedon VC 1   2   

Common Crow Euploea core VC  2     

Common Evening Brown Melanitis leda C 1 1  1   

Common Grass Yellow Eurema hecabe VC 13 2  3 2  

Common Gull Cepora nerissa C 1   1   

Common Hedge Blue Acytolepis puspa C    2   

Common Mapwing Cyrestis thyodamas C    1   

Common Mime Chilasa clytia C 3 2 (1 in Project 
Area) 

  2   

Common Mormon Papilio polytes VC 14 1  9   

Common Palmfly Elymnias hypermnestra C    1   

Common Sailor Neptis hylas VC 4 1     

Common Sergeant Athyma perius C 1   2   
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   Relative Abundance 

Common Name Scientific Name Status Shrubland Developed Area Reservoir Plantation Anandoned Wet 
Agricultural Land

Stream 

Common Tiger Danaus genutia VC       

Dark-brand Bush Brown Mycalesis mineus VC    3   

Five-bar Swordtail Pathysa antiphates C    1   

Grass Demon Udaspes folus R     1  

Great Eggfly Hypolimnas bolina C       

Great Mormon Papilio memnon VC  1  2   

Indian Cabbage White Pieris canidia VC 15 35 (1 in Project 
Area) 

 2   

Indian Fritillary  Argyreus hyperbius UC       

Indian Palm Bob  Suastus gremius UC 1      

Large Faun Faunis eumeus VC  1  14   

Lemon Emigrant Catopsilia pomona C 2   1   

Lemon Pansy Junonia lemonias C 3      

Lime Blue Chilades lajus VC 4      

Lime Butterfly Papilio demoleus C 5      

Mottled Emigrant Catopsilia pyranthe C 1      

Pale Grass Blue Zizeeria maha VC 145 14 (2 in Projec 
Area) 

 6   

Paris Peacock Papilio paris VC 13 3 (2 in Project 
Area) 

 11 

 

  

Plum Judy Abisara echerius VC 17   3   

Red Helen Papilio helenus VC 3 1  8   

Red-base Jazebel Delias pasithoe VC 1   4   
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   Relative Abundance 

Common Name Scientific Name Status Shrubland Developed Area Reservoir Plantation Anandoned Wet 
Agricultural Land

Stream 

Rustic Cupha erymanthis VC 2      

Slate Flash Rapala manea C       

Small Banded Swift  Pelopidas mathias UC     1  

South China Bush Brown Mycalesis zonata C    2   

Straight Five-ring Ypthima lisandra C 45 1 (Project Area)     

Tailed Jay Graphium agamemnon VC 1      

Tawny Rajah Charaxes bernardus C       

Transparent Six-line Blue Nacaduba kurava C    1   

White-edged Blue Baron  Euthalia phemius UC       

 Total Species  27 13 0 27 4 0 

 Total Individuals  300 65 0 77 5 0 

Status. VC = Very Common, C = Common, UC = Uncommon, R = Rare. 
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Table 9  Dragonfly Species Recorded within the Study Area  

Common Name Species Name Status Dry Season Wet Season 

Black Threadtail Prodasineura autumnalis A  R 

Blue Sprite Pseudagrion microcephalum UC  R 

Common Blue Skimmer Orthetrum glaucum A P S, R A, D 

Common Evening Hawker Anaciaeschna jaspidea UC  S 

Crimson Darter Crocothemis servilia A  R 

Fiery Emperor Anax immaculifrons C  S 

Green Skimmer Orthetrum sabina C  S 

Lesser Emperor Anax parthenope C  S 

Marsh Skimmer Orthetrum luzonicum A  A 

Orange-tailed Sprite Ceriagrion auranticum A  R 

Pied Skimmer Pesudothemis zonata C  R 

Red-faced Skimmer Orthetrum chrysis C  S 

Wandering Glider Pantala flavescens A P, S, D P, S, D 

Status: A = Abundance, C=Common, UC = Uncommon  
Habitat: P = Plantation, S = Shrubland, A = Abandoned wet agricultural land, R = Reservoir, D = Developed area
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Table 10  Dragonfly Species Recorded in the Study Area during Dry Season 
Common Name Scientific Name Status Relative Abundance 

   Plantation Shrubland  Abandoned Wet 
Agricultural Land 

Reservoir Stream Developed Area 

Common Blue Skimmer Orthetrum glaucum A 1      

Wandering Glider Pantala flavescens A 1 58    1 (Project Area) 

 Total Species  2 1    1 

 Total Individual  2 58    1 

Status: A = Abundant, C = Common, UC = Uncommon. 
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Table 11 Dragonfly Species Recorded in the Study Area during Wet Season 

Common names Scientific Names Status Relative Abundance 

   Planation Shrubland Abandoned Wet 
Agricultural Land

Reservoir Stream Developed Area 

Black Threadtail Prodasineura autumnalis A    16   

Blue Sprite Pseudagrion 
microcephalum 

UC 
 

  
1 

  

Common Blue Skimmer Orthetrum glaucum A  4 2 3  1 (Project Area) 

Common Evening Hawker Anaciaeschna jaspidea UC  1     

Crimson Darter Crocothemis servilia A    1   

Fiery Emperor Anax immaculifrons C  1     

Green Skimmer Orthetrum sabina C  1     

Lesser Emperor Anax parthenope C  1     

Marsh Skimmer Orthetrum luzonicum A   1    

Orange-tailed Sprite Ceriagrion auranticum A    2   

Pied Skimmer Pesudothemis zonata C    3   

Red-faced Skimmer Orthetrum chrysis C     1  

Wandering Glider Pantala flavescens A 15 

 

84  

 

 34 (14 in Project 
Area) 

 Total Species  1 6 2 6 1 2 

 Total Individual  15 92 3 26 1 35 

Status: A = Abundant, C = Common, UC = Uncommon. 
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Table 12 Amphibian and Reptile Species Recorded within Study Area during Dry Season 

Common Name Species Name Status Relative Abundance 

   Plantation Shrubland Abandoned Wet 
Agricultural 

Land 

Reservoir Stream Developed Area 

Amphibians         

Ornate Pygmy Frog Microhyla ornata A 1      

Reptiles         

Common House Gecko Hemidactylus bowringi A 2 

 

1  

 

 1 (Project Area) 

Common Blind Snake Ramphotyphlops braminus  A 2      

Copperhead Racer Elaphe radiata C  1     

White-spotted Slug Snake Pareas margaritophorus C 1      

 Total Species  4 2    1 

 Total Individuals  6 2    1 

Status: A = Abundant, C = Common, UC = Uncommon, R = Rare. 
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Table 13  Amphibian and Reptile Species Recorded within Study Area during Wet Season 

Common Name Species Name Status Relative Abundance 

   Plantation Shrubland Abandoned Wet 
Agricultural 

Land 

Reservoir Stream Developed Area 

Amphibians         

Three-striped Grass Frog Rana macrodactyla C    4   

Ornate Pygmy Frog Microhyla ornata A 
 

5 1 126 (8 in Project 
Area) 

  

Brown Tree Frog Polypedates megacephalus A    24 2  

Reptiles         

Three-banded Box Turtle Cuora trifasciata R,pr,cit    1   

Red-eared Slider Trachemys scripta elegans I    6   

Chinese Gecko Gekko chinensis C 1      

Common House Gecko Hemidactylus bowringi A 1 6     

Garnot’s Gecko Hemidactylus garnotii UC  1     

Changeable Lizard Calotes versicolor A  2     

Long-tailed Skink Mabuya longicaudata C 2 4    1 

Common Blind Snake Ramphotyphlops braminus A 2      

Burmese Python Python molurus UC,pr, cit  1     

Copperhead Racer Elaphe radiata C       

Common Rat Snake Ptyas mucosus C,cit      1 

White-spotted Slug Snake Pareas margaritophorus C       

Chinese Cobra Naja atra C,cit 1      

Bamboo Snake Trimeresurus albolabris A      1 
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Common Name Species Name Status Relative Abundance 

   Plantation Shrubland Abandoned Wet 
Agricultural 

Land 

Reservoir Stream Developed Area 

 Total Species  5 6 1 4 1 3 

 Total Individuals  7 19 1 161 2 3 

Status: A = Abundant, C = Common, UC = Uncommon, I = Introduced; pr = Protected, cit = CITES listed.  
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Figure C1  General Leprosarium Cemetery at Hei Ling Chau 

 

Figure C2  1:1,000 Plan Showing Location of the Leprosarium Cemetery 
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Representative photographs of the graves in the cemetery:  

 

Figure C3  Lam’s Grave  

 

Figure C4  Graves at people buried in the 1950s  
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Figure C5 Grave buried in the late 1960s 

 

Figure C6   Graves at people buried in the late 1950s.  Some indicated a date 
of birth of 1894. 
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Figure C7  General View at Tin Hau Temple   

 

 

Figure C8  Front View  
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Figure C9  Granite Lintel Showing Inscription 

 

 

Figure C10  1:1,000 Plan Showing Locaiton of the Former Tin Hau Temple
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Figure C11  General View of Current Tin Hau Temple 

 

Figure C12  Temple Façade  
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Figure C13  Fungshui Stone and Paper Burner Associated with the Temple 

 

Figure C14  Earthshrine Associated With the Temple 
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Figure C15  1:1,000 Plan Showing the Current Tin Hau Temple



GRAVE 1 – LAM CLAN GRAVE  

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

C1 - 9 

 

Figure C16 General View 

 

Figure C17  Headstone 
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Figure C18  Headstone Inscription of Grave 1 

 

 

Figure C19  1:1,000 Plan Showing Location of Grave 1
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Figure C20  General View  

 

 

 

 

Figure C21  Headstone Inscription of Grave 2 
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Figure C22  1:1,000 Plan Showing Location of Grave 2
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Figure C23  General View of Grave 3 

 

 

Figure C24  Headstone Inscription of Grave 3 
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Figure C25  1:1,000 Plan Showing Location of Grave 3
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Figure C26  Boundary Stone of Chan Clan (Source: 綠色喜靈) 

 

 

Figure C27  Boundary Stone of Chan Clan (Source: 綠色喜靈) 
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Figure C28  Stone House (A) at Fifteen Village 

 

 

Figure C29  Stone House (B) at Fifteen Village 



STONE HOUSES AT FIFTEEN VILLAGE  

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

C1 - 17 

 

Figure C30  1:1,000 Plan Showing Locations of the Buildings 

A 

B 
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Figure C31  General View of the former Maxwell Memorial Medical Centre 
(Source: 綠色喜靈) 

 

 

Figure C32  1:1000 Plan Showing Location of the former Maxwell Memorial 
Medical Centre
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Figure C33  General View of God is Willing Church 

 

 

Figure C34  1:1000 Plan Showing God is Willing Church 
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ENGLISH ABSTRACT 

 

ERM-Hong Kong, Limited (ERM) has been commissioned by the Castle Peak 
Power Company Limited (CAPCO) to undertake an Environmental Impact 
Assessment (EIA) for the construction and operation of a wind turbine pilot 
demonstration and the associated facilities at Hei Ling Chau.  A Cultural 
Heritage Impact Assessment (CHIA) has been included in the EIA Study Brief 
ESB145/2006 as one of the requirements.  In order to obtain field data for the 
CHIA, an archaeological survey was undertaken between 30 June and 6 July 
2006.   

The archaeological survey involved fieldwalking and digging 10 auger holes 
and 3 test pits at the Project Site, the area identified for the associated enabling 
works for the long and short access routes at Hei Ling Chau.  The fieldwork 
undertaken identified no archaeological resources within the Study Area 
where potential soil disturbance works may occur.   Thus, the proposed 
development imposes no predicated impact on archaeological remains.  

中文摘要 

香港環境資源管理顧問有限公司受青山發電有限公司委托，為擬在喜

靈洲展開一項商用風力發電試驗計劃及相關設施之工程而進行環境影

響評估。「文化遺產影響評估」乃環境影響評估研究概要所要求的一

個部分。為搜集所需田野資料以進行文化遺產影響評估，本公司在二

零零六年六月三十日至七月六日進行了考古調查。 

是次考古調查包括在喜靈洲擬建一項商用風力發電試驗計劃地點及相

關設施之工程範圍內進行了地表採集，並共打了十個鑽孔和發掘了三

個探方。調查了研究區內各個掘土工程地點，均沒有發現考古資源。

因此，擬發展項目對考古遺存不會有影響。 
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C1 INTRODUCTION 

C1.1 BACKGROUND TO THE ARCHAEOLOGY SURVEY 

ERM-Hong Kong, Limited (ERM) has been commissioned by the Castle Peak 
Power Company Limited (CAPCO) to undertake an Environmental Impact 
Assessment (EIA) EIA for the construction and operation of a wind turbine 
and the associated facilities at Hei Ling Chau.  A Cultural Heritage Impact 
Assessment (CHIA) has been included in the EIA Study Brief as one of the 
requirements.  In order to obtain field data for the CHIA, an archaeological 
survey at this island as a part of the EIA was undertaken between 30 June and 
6 July 2006. 

The purpose of the archaeological survey was to investigate the presence of 
any archaeological deposits within an area extending to 25m from the site 
boundary of the proposed works area and including areas likely to be 
impacted by the Project on Hei Ling Chau and the proposed transmission 
cable alignment.  Where archaeological remains were identified, their nature, 
chronology, significance, horizontal and vertical extent were recorded.  The 
findings of the survey would contribute to the CHIA for the EIA.  

Prior to archaeological survey commencement, a Licence to conduct the 
archaeological survey was obtained from the Antiquities Authority under the 
Antiquities and Monuments Ordinance (Cap. 53) and access consent was obtained 
from the Correctional Services Department (CSD), who manage the operations 
on the island.    

This Report presents the findings for the archaeological survey.  

C1.2 ARCHAEOLOGICAL SURVEY TEAM MEMBERS 

The individuals that participated in the archaeological survey were Mr Steven 
Ng and Ms Peggy Wong.  In addition to the above team members, two trained 
labourers were employed to assist in the survey and a team of qualified Land 
Surveyors from Land Marker (1980) HK Company Limited assisted with the 
land surveying work.  Steven Ng undertook the post-excavation processing 
and analysis of field records and archives.      

C1.2.1 Structure of the Report 

The remainder of this report is structured as follows: 

Section 2  describes the objectives and methodology for the archaeological 
survey; 
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Section 3  presents the site background (including information on the 
geology, topography, hydrology, historical, ethnology and 
archaeology); 

Section 4   presents the archaeological survey findings;  

Section 5   presents the impact assessment and conclusion ; and  

Section 6  presents the bibliography. 

The following appendixes have also been included:  

Appendix C2a Test Pits Stratigraphy;  

Appendix C2b Soil Profile of Auger Holes; and 

Appendix C2c   Land Survey of Test Pits Positions. 
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C2 OBJECTIVE AND METHODOLOGY 

C2.1 OBJECTIVE 

The objective of the archaeological survey was to obtain adequate data to 
determine the presence, extent, depth, chronology, character and survival 
condition of identified archaeological deposits, if any, for subsequent CHIA as 
part of the EIA for the construction and operation of a wind turbine and the 
associated facilities at Hei Ling Chau. 

C2.2 METHODOLOGY 

C2.2.1 Study Area 

The Study Area for this archaeological survey includes the works area 
extending 25m from the site boundary of the works area and other areas likely 
to be impacted by the Project.  Special attention has been paid to the access 
roads and areas near the Hei Ling Chau Addiction Treatment Centre and the 
Lai Sun Correctional Institution.  The proposed development included the 
proposed wind turbine site (the Project Site) and the proposed minor enabling 
works along the long and short access routes.  Focus of this survey was 
placed on the proposed Project Site and areas where minor enabling works are 
required.   

C2.2.2 Desktop Research 

Prior to field surveys, a desktop study was undertaken to establish the 
archaeological potential and scope of the field surveys in order to obtain 
adequate field data.  The methodology followed Sections 1.4.3 and 1.5.3 of 
the AMO Criteria for Cultural Heritage Impact Assessment.   

This desktop study included a review of site conditions, past land use, 
vegetation cover, landform, hydrogeology, fresh water sources, food and 
mineral sources, annual wind direction, previous archaeological fieldwork 
findings, historical and geological maps and old aerial photographs.  In 
addition to the desktop review, site inspections were undertaken to evaluate 
the archaeological potential of the Study Area.  Based on these results, the 
scope of the field surveys was consulted with the AMO prior to the 
commencement of the field surveys.  

C2.2.3 Fieldwork Scope and Strategy  

Based on the findings of the desktop research, the archaeological potential 
within the development boundary was evaluated to identify the 
archaeological potential and decide the subsequent fieldwork strategy.  Test 
pits and auger holes were proposed at areas considered to have archaeological 
potential and would likely be impacted by the proposed development.     
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In evaluating the archaeological potential, a number of factors were reviewed 
including original landform (such as orientation, inclination of slope, 
elevation), food, freshwater and mineral resources availability, geology, 
annually sea current, wind pattern, and vegetation to identify potential areas 
that favour human inhabitation.  Past land uses, natural erosion and previous 
archaeological investigations were also evaluated to establish archaeological 
potential.  Field walking, test pitting and hand augering were carried out 
within the Study Area where potential construction works exist.   

C2.2.4 Field Walking 

Field walking was then conducted within the Study Area to assess the 
archaeological potential based on the distribution density of artefacts on the 
ground surface.  The extent, quantity and chronology of artefacts were 
recorded and the location of any special artefacts was noted.  The findings of 
the field walking exercise helped to refine proposed test pit and auger hole 
locations.  

C2.2.5 Hand Augering  

Ten auger holes (see Figure C2.2a) were bored within the Study Area to 
investigate the vertical soil profile.  The soil colour and texture were 
investigated to determine the presence of any cultural layers.  Correlation of 
the stratigraphy of the auger holes was taken into account in determining the 
extent of an archaeological deposit area.     

C2.2.6 Test Pits Excavation  

Test pitting was undertaken to investigate the vertical and horizontal extent of 
any identified potential cultural layers.   A total of three test pits were dug 
(see Table 4.1b and Figure C2.2a).  Each pit measured 2 m x 1 m in area and 
depth ranged from 1.2 m to 1.7 m below ground.  Three auger holes were 
bored in the bottom of each test pit, down to the sterile layer.  All test pits 
were excavated to the sterile layer.  Trained labourers were employed under 
the supervision of the licensed archaeologist to undertake the excavation and 
after completion of excavation works, all test pits were backfilled.   

C2.2.7 Recording, Reporting and Processing of Finds 

The site code of the archaeological surveys was designated “HLC 2006”, 
‘HLC’ denoting ‘Hei Ling Chau’, 2006 for the year including the fieldwork 
was conducted.   

The positions of the test pits were recorded by a team of qualified land 
surveyors according to the Hong Kong metric grid system.  The site 
benchmark was tied to Hong Kong Principal Datum (mPD) (see Appendix 
C2c).   

The stratum of each test pit or auger hole was distinguished by natural 
deposit in terms of soil colour, soil texture and any human activities or 
cultural remains.   
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A soil layer without human or artificial remains was classified as a “natural 
layer”.  A soil layer with man-made features or remains was regarded as a 
“cultural layer”.   

All auger holes, test pits and deposits were recorded using ERM’s recording 
system and compliant with AMO’s standard.   

Section drawings of the soil stratigraphy and photographic records of at least 
one section of each test pit were undertaken whenever site conditions allowed.   

All artefacts identified were carefully washed, cleaned, labelled, bagged and 
boxed.  A preliminary assessment of their functions and chronology was 
made, and when possible, the artefacts were sorted typologically.  Special or 
datable finds were registered, drawn and photographed.   

A “cross-dating method(1)” was used to determine the chronology of artefacts 
in this investigation, that is, the finds were dated by referencing datable 
findings recorded in published archaeological reports. 

 

 (1)  Cross-dating refers to “Artefacts from an archaeological site are often dated by correlation with typologies of similar 
artefacts in the surrounding area.  This method is based on the assumption that typologies evolved at the same 
area”. From Whitehouse, R.D. ed 1983 Macmillan Dictionary of Archaeology, London: Macmillan Press.  
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C3 SITE BACKGROUND 

C3.1 GEOLOGY, TOPOGRAPHY AND HYDROLOGY 

The bedrock of Hei Ling Chau mainly consists of three kinds of volcanic rocks: 
quartz syenite, feldspaporphyry and granite(1).  These bedrocks form the two 
main northerly and southerly hills on the island with heights of 122m and 
187m respectively.  Three bays accommodating small flat areas are located at 
the southwest and west shores of the island.  These bays favour human 
inhabitation.  Streams are found running from hills to the bays.           

C3.2 ARCHAEOLOGICAL BACKGROUND  

Discussion with Ms Doris Chan of AMO noted that Bronze Age stone tools 
and geometric design pot shards had been identified during construction of 
the former leprosy hospital staff hostels at Ngau Tau Tong on Hei Ling Chau 
in the 1950s.  The precise locations of where the Bronze Age finds were 
discovered cannot be determined due to lack of detail records taken at the 
time.  According to the information provided by Inspector Ko of the CSD on 
Hei Ling Chau and Ms Doris Chan of AMO, it is noted that all the artifacts 
discovered in the 1950s are reported to AMO in 2004 and currently kept by the 
Correctional Services Department (CSD) for display in their Education Centre 
on Hei Ling Chau.   

In 1983 and 1997, two territory wide terrestrial archaeological investigations 
were carried out by the government.  However, Hei Ling Chau was not 
covered by the investigations.  In 1994 (2), an archaeological survey was 
undertaken at the south of the current Tin Hau Temple.  Two test pits and 
several auger holes were dug at the hill slope adjacent to the current Tin Hau 
Temple.  However, no archaeological deposits were identified.   

According to AMO, the Ngau Tau Tong area is considered to have 
archaeological potential due to the findings made here in the 1950s.  The area 
is now used as the Hei Ling Chau Addiction Treatment Centre and Lai Sun 
Correctional Institution.  However, as the Project Site is located far from this 
area and no enabling works have been proposed in the vicinity of Ngau Tau 
Tong, no test pits or auger holes were considered necessary in this area.   

The proposed Project Site is on a slope at the mountain ridge at the southern 
part of the island.  Cut and fill works were used to modify the landscape in 
the past, and at present this area is used by CSD’s construction contractors.  
As the area has undergone heavy disturbance, it is unlikely to have 
archaeological potential.   

 

(1)  Geotechnical Control Office 1988 Geotechnical Area Studies Programme Report X; Islands, Hong Kong, Civil Engineering 
Service Department.  

(2) 區家發 1994 《香港喜靈洲考古勘察報告》，香港，古物古蹟辦事處 (未刊)  
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C3.3 HISTORICAL AND ETHNOLOGICAL BACKGROUND  

Hei Ling Chau was originally named as Nai Gu Island (尼姑洲) according to 
the 1897 edition of the Map of Sun-On District in the Kwang Tung Directory (廣
東通志)(1).  Review of the Xin’an Gazetteer of 1819(2) and Report on Extension of 
The Colony of Hong Kong of 1898(3) identified no village recorded on Hei Ling 
Chau in the 19th century.  According to the Map of the Hong Kong and of the 
Territory Leased to Great Britain, published in 1905 by the War Office of 
Colonial Government(4), three settlements recorded in Hei Ling Chau namely  
Kwo Lo Wan (過路灣), Ngau Tau Tong village (牛頭塘村) and Pak Pai village  
(白排村).  

It is believed that two brothers of a Lam clan originally from Kwei Chau in 
Guangdong province first settled on the island.  By 1898, there were three 
clans: the Lam, Tsang and Ng clans, settled here.  The Lam and Tsang clans 
lived in the Ngau Tau Tong area while the Ng clan settled in the Kwo Lo Wan 
area.  These clan groups relied on farming and fishing to make a living.  By 
1951, there were 10 families with less than 100 people on the island(5).      

During the post-war years, leprosy cases were rife in Hong Kong.  In 1950, 
the Hong Kong Government and the Leprosy Mission in London decided to 
set up a leprosarium on Hei Ling Chau to provide shelter and treatment to 
leprosy patients.  The clan groups were given compensation to leave the 
island, and settled in nearby areas namely Tai Pak, Shap Long and Cheung 
Chau.   

In 1951, a nursing team led by an experienced leprologist, Dr Neil Duncan 
Fraser, came to Hong Kong from China to establish the leprosarim.  The 
island was then used as a leprous hospital and the island’s name was renamed 
to Hei Ling Island meaning the “Island of Happy Healing/Joyful Soul”.  At 
one time in the early 1960s, the leprous hospital had a maximum intake of 540 
patients.  In 1974, as leprosy came under control, the Leprosarium at Hei 
Ling Chau closed down and about 50 disabled inpatients were relocated to the 
new Lai Chi Kok Hospital(6).  

The island was then taken over by the CSD to be used as an addiction 
treatment centre and correctional institution (7).  Currently, there are three 
institutions on the island, comprising the Lai Sun Correctional Institution, Hei 
Ling Chau Addiction Treatment Centre and the Hei Ling Chau Correctional 
Institution (HLCCI).  In the 1980s, the HLCCI site was used as a detention 
centre for the Vietnam refugees. 

 

(1) 兩廣總督府 編 1897 《廣東通志》，廣州，兩廣總督府。 
(2)  舒懋官 編 1819 《新安縣志》， 新安縣衙。 

(3)  Lockhart, Stewart 1900 Report on Extension of the Colony of Hong Kong, London: United Kingdom Colonial Office. 

(4)  Geographical Section General Staff No.1393, 1905, Map of Hong Kong and of the Territory Leased to Great Britain 
(1:84,840), London: United Kingdom War Office. 

(5)  Chan, Lai Lee 1963 A Regional Study of Hay Ling Chau, Hong Kong, University of Hong Kong Undergraduate Essay 
presented in the Department of Geography and Geology.   

(6)  Dr Fu Kuo Tai and Dr Wu Wing Cheung, c. 2004 "A Leprosy Centre at Hei Ling Chau" in Repair, Reconstruct and 
Rehabilitate : Half a Century of Orthopaedics in Hong Kong, Hong Kong : Hong Kong Academy of Medicine Press, 154-155. 

(7) 懲教署 2002《綠色喜靈》 (Greenish Hei Ling) ， 香港， 懲教署。  
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C4 ARCHAEOLOGICAL SURVEY FINDINGS 

C4.1 FINDINGS FOR THE PROPOSED PROJECT SITE 

The proposed Project Site is located on a hill ridge with elevation between 
66mPD to 74mPD.  The area had been cut and filled and has been used by 
CSD’s construction contractor as a storage yard since the 1980s.  Field 
walking and test pitting were conducted in the proposed Project Site (see 
Figures C2.2a, C4.1a and C4.1b).     

 

Figure 4.1b  General View of Proposed Project Site 

C4.1.1 Fieldwalking 

Fieldwalking within the proposed Project Site identified no significant 
archaeological finds.   

C4.1.2 Test Pit Excavation 

Three test pits were excavated within the proposed Project Site (see Figure 
C4.1a for location).  As the proposed Project Site is situated on a site that had 
previously been cut and filled, the stratigraphy of the test pits comprised a 
filled soil layer with rubbish as top soil, then the original soil layer and then 
the regolith layer.  No artefacts or cultural layers were found in any at the 
excavated test pits.  A summary of the test pit stratigraphy is presented in 
Table 4.1a and detailed information on stratigraphy is presented in Appendix 
C2a. 



Access

Track

B
la

d
e

R
=

3
0
m

L
o
n
g
 r

o
u
te

a
c
c
e
s
s

Short route
access

69mPD

A__

   G
/
1
0
6
  

þÿ�2�

þÿ
�2

�

Access gate

TS

TS

6
0

80

þÿ�ÿ�ý�
P
ipelines

þÿ�ÿ�ý�

R
o
a
d

R
o
ad

94.9

70.0

68.4

66.9

71.7

67.9

L

L

L

L

L

E

L

L

L

E

L

E

TS

TS

HEI LING CHAU

R
o
a
d

F
P

78.9
81.3

47.6

70.2

6
0

P
ip

el
in

e

TS

Access

Track

Works area

B
la

d
e

R
=

3
0
m

Note : Blade radius 30m approx..

          Land boundary to reflect sail

          envelope of blades.

54m

1
0
0
m

C Helipad

þÿ�1�0�0�

Flight Line

L

 

L
o
n
g
 r

o
u
te

a
c
c
e
s
s

Short route
access

N

 

þÿ�1�

Existing grave site

69mPD

_
_
_
_
_
_
_
_
_
_

_
_
_
_
_ þÿ�

3

þÿ
�2

�

Flight

sector

Flight

sector

M
inim

um
 150m

 approx.

1
8
5
m

 a
p
p
ro

x
.

1
9

5
m

 a
p

p
r
o

x
.

Access gate

Relocated contractors

temporary storage area

Land boundary /

extent of platform to

be used as fill site for

excavated material

HL

91.0

87.7

66.9

70.6

E

TS

68.0

69.8

H

E

D

I

A

G

BB

BB

F

70mPD

(Approx.)

C

Legend:

Turbine Lay Down Area B 4mx15m

Jib Assembly Area 4mx80m

Materials Lay Down Area

Concrete Hardstand Area

Compacted Fill / Lay Down Area

Tower Foundation

Crane Area 18mx22m

B

C

D

E

F

G

H

I

Substation  5mx6m

Temporary Cabins 5mx10m

Turbine Lay Down Area A 10mx35m

Turbine Foundations 9mx9m

A

0 20 40 60 80

Proposed  Underground Cable

Existing Overhead Line

TP1

TP2

TP3

Test Pits

Step Up Transformer 2.4mx2.6m

100 M

FIGURE C4.1a

Location of Test Pits at Proposed Project Site

USTN FILE: 0019313_23_HLC.dgn
DATE: 11/07/2006













ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO 

C2 - 9 

Table 4.1a    Summary of Test Pit Results 

TP No.   Soil Profile Finds 

1  Layers 1 to 4 are filled soil, layers 5 to 6 are original 
loamy soil, layer 7 is regolith layer 

No artefacts or cultural layers 
discovered 

2 Layers 1 to 4 are filled soil with modern rubbish, 
Layer 5 is original top soil, Layers 6 is sandy soil, 
Layer 7 is loamy soil, and Layer 8 is clayey soil 

No artefacts or cultural layers 
discovered 

3 Layer 1 is filled soil with modern rubbish, layer 2 is 
original top soil, layers 3 and 4 are loamy soil, layer 
5 is regolith layer  

No artefacts or cultural layers 
discovered 

C4.1.3 Augering in Test Pits within the Proposed Project Site 

Three auger holes (AH) were bored to the sterile layer from the bottom of the 
test pits (TPs).  No artefacts or cultural layers were identified from augering.  
Table 4.1b presents a summary of the findings from the auger holes result and 
the detailed soil profile of each auger hole.  

Table 4.1b Summary of Auger Holes Results in TP 1 to 3 

AH Nos.  Location  Soil Profile Finds 

TP1-AH Bottom of TP 1 Loamy soil and completely 
decomposed bedrock soil 

No artefacts or cultural 
layers discovered 

TP2-AH Bottom of TP 2 Loamy soil and completely 
decomposed bedrock soil 

No artefacts or cultural 
layers discovered 

TP3-AH Bottom of TP 3 Loamy soil and completely 
decomposed bedrock soil 

No artefacts or cultural 
layers discovered 

C4.2 FINDINGS FOR THE ENABLING WORKS FOR ACCESS ROUTES 

The fieldwork covers the areas that minor enabling works are required (see 
Figure C2.2a).  The cut slope area next to the existing access routes.  

C4.2.1 Fieldwalking 

The fieldwalking at the proposed enabling works area identified no significant 
archaeological finds.   

C4.2.2 Augering 

A total of 10 auger holes (AH) were bored at the enabling works area (see 
Figure C2.2a for a general plan of the location s of the 10 auger holes and 
Figures C4.2a to C4.2e for detailed parts and photographs).  No archaeological 
deposits and finds were identified.  The soil profile of the ten auger holes 
was, from ground level: 

• Humus top soil; 

• Sandy soil; 
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• Sandy loam soil; and 

• Completely weathered rock soil.  

Detailed soil profile of each auger hole are presented in Appendix C2b.  
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C5           IMPACT ASSESSMENT AND CONCLUSION 

The desktop review indicated that the proposed Project Site area had 
previously been cut-and–filled, this coupled with the site’s location at the hill 
ridge area at an elevation between 66 mPD to 74 mPD means that this area 
would have been unfavourable for human inhabitation.  Thus, the proposed 
Project Site is considered to have no archaeological potential.   

Fieldwork comprising field walking and excavation of three test pits 
confirmed these findings and identified no archaeological deposits or cultural 
layers at the proposed Project Site.  Therefore, no impact on archaeological 
resources is expected at the proposed development at the Project Site.  

With regard to the proposed minor enabling works areas, these areas mainly 
involved rockcut, localised road widening and establishment of retaining 
work at existing modified slopes.  Thus, these areas have already been 
heavily modified and are very steep.  They are considered to have no 
archaeological potential.   

Fieldwork comprising field walking and boring of 10 auger holes identified no 
archaeological deposits or cultural layers at these enabling works areas.  
Therefore, no impact on archaeological resources is expected as a result of the 
proposed enabling works.  
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Test Pit Stratigraphy 



 

Test Pit Record 

Location Hei Ling Chau  Site Code HLC06 Test Pit 
No. 

TP1 

Test Pit 
Coordinate 

Northing 
812032 

Easting 
822407 

Test Pit 
Measurement       2     m  x   1   m 

Digging 
Method Hand Digging Ground Level  70.1 mPD 

Stratigraphy and Finds 

Layer Soil Texture Soil Colour Finds Chronology

L1 Sandy soil  Gray 7.5YR 5/1 Modern Rubbish (filled soil) 1980s 

L2 Sandy soil Pinkish white  7.5YR 
8/2 

Modern rubbish (filled soil) 1980s 

L3 Sandy soil Reddish yellow 7.5YR 
7/6 

Modern rubbish (filled soil) 1980s 

L4 Sandy soil Gray  7.5YR 6/1 Modern rubbish (filled soil) 1980s 

L5 Loamy soil Reddish yellow 5YR 6/6 Nil (original decomposed soil)  

L6 Loamy soil Reddish yellow 5YR 6/8 Nil (original decomposed soil)  

L7 Loamy soil, with 
some 
decomposed bed 
rock texture 

Light red 2.5YR 6/8 Nil (original decomposed soil)  

Test Pit Wall Photograph  

Western Wall Section 

 

 

Test Pit Wall Drawing 

Western Wall Section Drawing 

Representative Artefacts:   Nil 
 
Date 3 July 2006 Log by SNG 



 

Test Pit Record 

Location Hei Ling Chau  Site Code HLC06 Test Pit 
No. 

TP2 

Test Pit 
Coordinate 

 
Northing 
811980 

 
Easting 
822423 

Test Pit 
Measurement       2     m  x   1   m 

Digging 
Method Hand Digging Ground Level       69.5 mPD 

Stratigraphy and Finds 

Layer Soil Texture Soil Colour Finds Chronology 

L1 Sandy soil  Gray 7.5YR  5/1 Nil (filled soil) The 1980s 

L2 Loamy soil Reddish yellow 75YR 8/6 Nil (filled soil) The 1980s 

L3 Sandy soil Strong brown 7.5YR 4/6 Nil (filled soil) The 1980s 

L4 Sandy soil Light reddish brown 5YR 
6/3 

Nil (chocolate , filled soil) The 1980s 

L5 Sandy soil Pinkish white 7.5YR 8/6 Nil (original topsoil)   

L6 Sandy soil Reddish yellow 7.5YR 8/6 Nil   

L7 Loamy soil Dark grey 7.5YR 4/1 Nil   

L8 Clayey soil Light red 2.5YR 7/8 Nil   

Test Pit Wall Photography  

 

Western Wall Section 

 

Test Pit Wall Drawing 

Western Wall Section Drawing 

Representative Artefacts  Nil 
 
Date 4 July 2006 Log by SNG 



 

Test Pit Record 

Location Hei Ling Chau  Site Code HLC06 Test Pit 
No. 

TP3 

Test Pit 
Coordinate 

Northing 
811956 

Easting 
822421 

Test Pit 
Measurement       2     m  x   1   m 

Digging 
Method Hand Digging Ground Level 69.3 mPD 

Stratigraphy and Finds 

Layer Soil Texture Soil Colour Finds Chronology 

L1 Sandy soil  Pinkish Gray 7.5Y 6/2 Modern rubbish (filled soil) 1980s 

L2 Sandy soil Brown 7.5Y5/2 Nil (original top soil)   

L3 Loamy soil Reddish yellow 7.5YR 
6/6 

Nil  

L4 Sandy soil Reddish yellow 7.5YR 
6/6 

Nil  

L5 Decomposed soil Pink 7.5YR 8/4 Nil  

L6 Decomposed soil Dark grey 7.5YR 4/1 Nil  

Test Pit Wall Photography  

 

Western and Southern Wall Section 

Test Pit Wall Drawing 

 

Western Wall Section Drawing 

Representative Artefacts: Nil 
 
Date 5 July 2005 Log by SNG 
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Soil Profile of Auger Holes 

 























 

Appendix C2c 

Land Survey Record 
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C2C1 LAND SURVEY RECORD OF TEST PITS 
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D1 IMPLEMENTATION SCHEDULE 

 

D1.1 INTRODUCTION 

This Annex summarises all the mitigation measures recommended in the EIA 
Study and presents them in the form of an Implementation Schedule in 
accordance with the requirements of Section 3.4.9.3 of the EIA Study Brief No. 
ESB-145/2006. 
 
The Implementation Schedule has the following column headings: 
 
EIA Ref 
 
This denotes the section number or reference from the EIA Report Main text. 
 
EM&A Ref 
 
This denotes the sequential number of each of the recommended mitigation 
measures specified in the Implementation Schedule. 
 
Recommended Mitigation Measures 
 
This denotes the recommended mitigation measures, courses of action or 
subsequent deliverables that are to be adopted, undertaken or delivered to 
avoid, reduce or ameliorate predicted environmental impacts. 
 
Objectives of the Recommended Measure and Main Concerns to be Addressed 
 
This denotes the objectives of the recommended mitigation measures and 
main concerns to address. 
 
Location/Duration of Measures/Timing of Completion of Measures 
 
This indicates the spatial area in which the recommended mitigation measures 
are to be implemented together with details of the programming or timing of 
their implementation.   

 
Implementation Agent 
 
This denotes where the responsibility lies for the implementation of the 
recommended mitigation measures. 

 



ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO

D - 2 

Implementation Stage 
 
This denotes the stage at which the recommended mitigation measures are to 
be implemented either during the Design, Construction, Operation or 
Decommissioning phases.  
 
Relevant Legislation 
 
This defines the controlling legislation that is required to be complied with. 
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Table D1.1a Implementation Schedule 

Implementation 
Stage 

EIA 
Ref. 

EM&A 
Ref 

Environmental Protection Measures Objectives of the 
Recommended Measure 
& Main Concerns to 
address 

Location/Duration of 
Measures/Timing of 
Completion of Measures 

Implementation 
Agent 

Des C O Dec

Relevant Legislation 
Guidelines 

Noise – Construction Phase         

4.7.1 1 • Avoid or reduce concurrent operation of 
construction equipment; 

• Use of quiet construction plant; 

• Use of site hoarding barriers (1) with a minimum 
height of 3m.  In general, this would provide a 
minimum 10 dB(A) attenuation for the low-rise 
receivers.  The barriers should not have openings 
or gaps and have a superficial surface density of at 
least 10 kgm-2.  The location and extent of the 
proposed barrier are shown in Figure 4.7a;  

• As a last resort, indirect mitigation measures in the 
form of window insulation and air-conditioning 
(air-conditioners have been provided for the staff 
quarters) are recommended to mitigate the 
residual noise impact.  In general, this would 
provide a minimum 10 dB(A) attenuation for the 
receivers.   

To minimise potential 
noise nuisance arising 
from the enabling works 
to CSD’s Staff Quarters 
(NSR N3). 

During construction of 
enabling works near CSD’s 
Staff Quarters (NSR N3) 

Construction 
contractor 

       Noise Control 
Ordinance (NCO) and 
Annex 5 of the EIAO-
TM 

  • Close liaison with the CSD to programme the 
noisy construction works.  Prior to 
commencement of the construction, CSD will be 

        

                                                      

 (1)  If CSD could arrange not to use this staff quarter during the construction period, there will be no noise impact to this NSR. It will not be necessary to provide a noise barrier at this location. 
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Implementation 
Stage 

EIA 
Ref. 

EM&A 
Ref 

Environmental Protection Measures Objectives of the 
Recommended Measure 
& Main Concerns to 
address 

Location/Duration of 
Measures/Timing of 
Completion of Measures 

Implementation 
Agent 

Des C O Dec

Relevant Legislation 
Guidelines 

notified with the programme of the works, the 
planned construction activities, the potential 
impacts to the Staff Quarters, the measures to 
mitigate the impacts, the monitoring programme 
to check the efficiency of the measures, and the 
communication channels between CSD and the 
Site Engineer. 

Noise – Operational Phase         

4.7.2 2 A wind turbine with typical sound power level of 104 
dB(A) with no tone, impulse and intermittence 
characteristics shall be adopted. 

 

To minimise potential 
noise nuisance arising 
from operation of wind 
turbine. 

During detailed design 
stage 

CAPCO      Noise Control 
Ordinance (NCO) and 
Annex 5 of the EIAO-
TM 

4.8.2 3 During the operation phase, noise monitoring will be 
undertaken at the nearest NSR (ie Hei Ling Chau 
Addiction Treatment Centre (Annex) (N2)) during the 
night-time period at the agreed monitoring location to 
ensure the compliance with the stipulated noise 
criterion.  As wind speed will vary throughout the 
year and hence the potential noise impact.   It is 
recommended to monitor the noise levels at monthly 
intervals for first 12 months of the operation of the 
wind turbine.   The monitoring frequency will be 
increased to biweekly intervals for the higher wind 
speed months (ie winter months (from December to 
January) and storm season (July)).  

To ensure that adverse 
environmental impacts 
are prevented 

At NSR N2 for the first 12 
months of operation of the 
wind turbine 

CAPCO     

Ecology – Construction Phase         

5.10.2 4 To mimimise the loss of Common Rat Snake and 
Bodagek’s Burrowing Lizard due to the development 

To mimimise the loss of Prior to commencement of Construction     Annex 16 of the 
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Implementation 
Stage 

EIA 
Ref. 

EM&A 
Ref 

Environmental Protection Measures Objectives of the 
Recommended Measure 
& Main Concerns to 
address 

Location/Duration of 
Measures/Timing of 
Completion of Measures 

Implementation 
Agent 

Des C O Dec

Relevant Legislation 
Guidelines 

of wind turbine, a search of the Common Rat Snake 
and Bodagek’s Burrowing Lizard within the Project 
Site and along the impacted sections of the Long and 
Short Access Routes will be conducted prior to the 
commencement of the construction works.  Due to the 
small size of the Project Site and given that there are no 
optimal habitats for Common Rat Snake and Bodagek’s 
Burrowing Lizard, one day-time survey is considered 
sufficient.  The impacted areas will be actively 
searched with special attention to the leave litters and 
rocks.  All recorded Common Rat Snake and 
Bodagek’s Burrowing Lizard will be caught by hand 
and translocated to the shrubland at the north of the 
Hei Ling Chau Correctional Centre (Annex), which is 
the less disturbed shrubland habitat within the Study 
Area, immediately after the search.  The search and 
the translocation (if required) will be undertaken by a 
qualified ecologist with relevant experience in faunal 
translocation works. 

Common Rat Snake and 
Bodagek’s Burrowing 
Lizard (if any) due to the 
development of wind 
turbine  

construction work  contractor  EIAO-TM  

5.10.2 5 Construction Runoff: 

Storm water run-off from the construction sites will be 
directed into existing drainage channel via adequately 
designed sand/silt removal facilities such as sand 
traps, silt traps and sediment basins.  Channels, earth 
bunds or sand bag barriers will be provided on site to 
properly direct storm water to such silt removal 
facilities.   

To minimise potential 
ecological impacts arising 
from the works. 

During construction phase 
for all construction work 
sites 

Construction 
contractor 

    Annex 16 of the 
EIAO-TM 

5.10.2 6 Good Construction Practice: 

• Erect fences along the boundary of the Project Site 

To minimise potential 
ecological impacts arising 

During construction phase Construction 
contractor 

    Annex 16 of the 
EIAO-TM 
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Implementation 
Stage 

EIA 
Ref. 

EM&A 
Ref 

Environmental Protection Measures Objectives of the 
Recommended Measure 
& Main Concerns to 
address 

Location/Duration of 
Measures/Timing of 
Completion of Measures 

Implementation 
Agent 

Des C O Dec

Relevant Legislation 
Guidelines 

before the commencement of works to prevent 
vehicle movements, and encroachment of 
personnel, onto adjacent areas;   

• Regularly check the work site boundaries to 
ensure that they are not breached and that 
damage does not occur to surrounding areas; and,

• Reinstate temporary impacted area, immediately 
after completion of construction works.   

from the works. 

5.10.3 7 Some trees within the work areas of the proposed road 
upgrading works may need to be removed during 
construction.  The actual number of trees affected will 
be determined in the Tree Survey during the detailed 
design.  The impacted trees will either be transplanted 
or compensated by tree planting along the access 
routes or within the Project Site. 

To compensate for the 
trees removed due to the 
construction works. 

During construction phase Construction 
contractor 

    Annex 16 of the 
EIAO-TM 

Ecology – Operational Phase         

5.12.2 8 During the operation of the wind turbine, bird collision 
monitoring will be undertaken at monthly intervals for 
a period of 12 months.  An area of 50m radius will be 
searched around the base of the wind turbine.  If, after 
the 12-months monitoring period, insignificant number 
of bird collisions have been reported then the 
monitoring will be ceased. 

To minimise the 
ecological impacts arising 
from the works 

Project Site/12 months 
from the commencement 
of operation phase and 
until no bird collisions 
have been reported  

CAPCO    Annex 16 of the 
EIAO-TM 

Landscape and Visual – Construction Phase         

6.4.8 9 Landscape Mitigation Measures: 

• LMM 1 – Cultivation of areas impacted during 

 

To minimise the impact 

 

Impacted area during 

 

Construction 

  

 

   

Annexes 10 and 18 of 
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Implementation 
Stage 

EIA 
Ref. 

EM&A 
Ref 

Environmental Protection Measures Objectives of the 
Recommended Measure 
& Main Concerns to 
address 

Location/Duration of 
Measures/Timing of 
Completion of Measures 

Implementation 
Agent 

Des C O Dec

Relevant Legislation 
Guidelines 

construction.  Areas impacted during the 
construction phase that are not required during 
the operation phase, are to be cultivated to a depth 
of 300mm. 

on the Landscape 
Resources (LRs). 

construction phase  contractor EIAO-TM and EIAO 
Guidance Note 8/2002 

  • LMM 2 – Soil stabilisation and embankment planting. 
During the design process a soil stabilisation and 
embankment planting strategy will ensure that all 
land affected by slope excavation can be replanted, 
wherever practicable.  All soil preparation and 
the selection and provision of suitable growing 
medium is to be completed in accordance with the 
relevant best practice guidelines. 

To minimise the impact 
on the LRs. 

Enabling works area and 
Project Site/ during 
detailed design phase 

CAPCO/ 
Construction 
contractor  

    Annexes 10 and 18 of 
EIAO-TM and EIAO 
Guidance Note 8/2002 

  • LMM 3 – Tree and shrub planting.   All planting of 
trees and shrubs is to be carried out in accordance 
with the relevant best practice guidelines.  Plant 
densities are to be provided in future detailed 
design documents and are to be selected so as to 
achieve a finished landscape that matches the 
surrounding, undisturbed, equivalent landscape 
types. 

To minimise the impact 
on the LRs. 

Enabling works area and 
Project Site /during 
construction 

Construction 
contractor 

    Annexes 10 and 18 of 
EIAO-TM and EIAO 
Guidance Note 8/2002 

6.4.10 10 There will be moderate to significant visual impact 
from the VSR of Hei Ling Chau among the eleven 
VSRs.  Although the visual impact is unable to 
mitigate practically, the adverse effects are not 
considered too excessive in view of the size of landtake 
and form of the structure.  Hence, the visual impact is 
not unacceptable.  There are no significant visual 
impacts for other VSRs and there will be no 
interference with key views.  Therefore, the landscape 
and visual impacts will be acceptable.    
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Implementation 
Stage 

EIA 
Ref. 

EM&A 
Ref 

Environmental Protection Measures Objectives of the 
Recommended Measure 
& Main Concerns to 
address 

Location/Duration of 
Measures/Timing of 
Completion of Measures 

Implementation 
Agent 

Des C O Dec

Relevant Legislation 
Guidelines 

Landscape and Visual – Operational Phase         

6.4.8 
& 
6.4.10 

11 The impacts on landscape resource will mainly be 
associated with the construction phase.  With the 
implementation of the recommended landscape 
mitigation measures, the long term impacts of the 
Project on landscape resource of Hei Ling Chau will be 
negligible.  The Project Proponent will maintain the 
landscape mitigation measures (see EM&A Ref. Item 
no. 9) during the operation phase.   

To minimise the impact 
on the LRs. 

Enabling works area and 
Project Site /during 
operation 

CAPCO     Annexes 10 and 18 of 
EIAO-TM and EIAO 
Guidance Note 8/2002 

6.5.15 12 There will be moderate to significant visual impact 
from the VSR of Hei Ling Chau among the eleven 
VSRs.  Although the visual impact is unable to 
mitigate practically, the adverse effects are not 
considered too excessive in view of the size of landtake 
and form of the structure.  Hence, the visual impact is 
not unacceptable.  There are no significant visual 
impacts for other VSRs and there will be no 
interference with key views.  Therefore, the landscape 
and visual impacts will be acceptable. 

        

Water Quality  – Construction Phase         

7.5.1 13 Establishment of a drainage management plan.   To ensure discharges from 
the Project Site drainage 
system in compliance 
with the Water Pollution 
Control Ordinance.  

Project Site and associated 
enabling works/during 
construction phase  

Construction 
contractor 

    Water Pollution 
Control Ordinance 

7.6.1 14 Construction Runoff and Drainage 

• Provision of perimeter channels to intercept 

 

To minimise potential 

 

All construction works 

 

Construction 

 
 

    

EPD Practice Note 
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Implementation 
Stage 

EIA 
Ref. 

EM&A 
Ref 

Environmental Protection Measures Objectives of the 
Recommended Measure 
& Main Concerns to 
address 

Location/Duration of 
Measures/Timing of 
Completion of Measures 

Implementation 
Agent 

Des C O Dec

Relevant Legislation 
Guidelines 

stormwater run-off from outside the site.  These 
will be constructed prior to the site formation 
works and other earthworks at the Project Site. 

water quality impacts 
arising from the 
construction works 

areas/ during construction 
phase 

contractor for Professional 
Persons, Construction 
Site Drainage 
(ProPECC PN 1/94) 

  • Exposed soil surfaces will be covered by a 
tarpaulin as soon as possible to reduce the 
potential for soil erosion. 

        

  • Open stockpiles of construction materials on site 
will be covered with tarpaulin or similar fabric 
during rainstorms. 

        

  • Storm water run-off from the construction site 
will be directed into an existing stream channel 
via adequately designed sand/silt removal 
facilities such as sand traps, silt traps and 
sediment basins.  Channels, earth bunds or sand 
bag barriers will be provided on site to properly 
direct storm water to such silt removal facilities.  

        

  • Silt removal facilities, channels and manholes will 
be maintained and the deposited silt and grit will 
be removed regularly, at the onset of and after 
each rainstorm to ensure that these facilities are 
functioning properly at all times. 

        

  • During excavation in the wet season, temporarily 
exposed soil surfaces will be covered, eg by 
tarpaulin, and temporary access roads will be 
protected by crushed stone or gravel, as 
excavation proceeds.  Intercepting channels will 
be provided (eg along the crest/edge of the 
excavation) to prevent storm runoff from washing 
across exposed soil surfaces.  Arrangements will 
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always be in place to ensure that adequate surface 
protection measures can be safely carried out well 
before the arrival of a rainstorm. 

  • Earthworks final surfaces will be well compacted 
and the subsequent permanent work or surface 
protection will be carried out as soon as practical 
after the final surface are formed to prevent 
erosion caused by rainstorms.  Appropriate 
intercepting channels will be provided, where 
necessary.  Rainwater pumped out from 
trenches or foundation excavations will be 
discharged into storm drains via silt removal 
facilities. 

        

  
• The contractor(s) concerned will apply for and 

obtain all the necessary discharge licences. 

        

7.6.2 15 General Construction Activities 

• Debris and rubbish generated on-site will be 
collected, handled and disposed of properly to 
avoid entering the nearby storm water drains and 
open drainage channels.   

 

To minimise potential 
water quality impacts 
arising from the 
construction works 

 

All construction works 
areas/ during construction 
phase 

 

Construction 
contractor 

  
 

   

EPD Practice Note 
for Professional 
Persons, Construction 
Site Drainage 
(ProPECC PN 1/94) 

  • All fuel tanks and storage areas will be provided 
with locks and be sited on sealed areas, within 
bunds of a capacity equal to 110% of the storage 
capacity of the largest tank.  

        

  • Open storm water drains and culverts near the 
works area will be covered to block the entrance 
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of large items of debris and refuse.   

7.6.3 16 Sewage from Workforce 

Portable chemical toilet will be provided at the work 
areas.  A licensed contractor will be employed to 
collect and dispose the sewage. 

 

To minimise potential 
water quality impacts 
arising from the works 

 

Work areas/ during 
construction 

 

Construction 
contractor 

  
 

   

EPD Practice Note 
for Professional 
Persons, Construction 
Site Drainage 
(ProPECC PN 1/94) 

7.8 17 • To carry out monthly site audits to the works 
areas to monitor the environmental performance 
of the Project and to enable prompt actions to 
rectify any malpractice which may give rise to 
water pollution problem. 

• To carry out ad-hoc visits to the impacted sites in 
responses to any complaints or reported non-
compliance on water quality aspect. 

To minimise potential 
water quality impacts 
arising from the works 

All work areas 
/throughout construction 
phase 

Construction 
contractor/ 
CAPCO 

     

Waste Management  – Construction Phase         

8.5 18 All the necessary waste disposal permits are obtained 
prior to the commencement of construction work. 

 

To ensure that adverse 
environmental impacts 
are prevented 

Before construction works 
commence 

Construction 
contractor 

     

8.5.1 19 Construction Waste 

Wherever practicable, the excavated soil will be 
segregated from other wastes to avoid contamination 
and reused on-site for the site formation works to 
reduce the amount of construction waste to be 
disposed off-site. 

The Contractor must ensure that no waste, spoil or 

 

To ensure that adverse 
environmental impacts 
are prevented 

 

All work areas 
/throughout construction 
phase 

 

Construction 
contractor 
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excavated materials arising from the Project will be 
improperly dumped in the Hei Ling Chau Island, in 
particular the environmental sensitive area/ecological 
habitat identified in the Section 5 of the EIA report. 

8.5.2 20 Chemical Waste 

The construction contractor will be registered as a 
chemical waste producer with the EPD.  Chemical 
waste will be handled in accordance with the Code of 
Practice on the Packaging, Handling and Storage of 
Chemical Wastes.  

 

To ensure proper 
handling of chemical 
waste 

 

All work areas 
/throughout construction 
phase  

 

Construction 
contractor 

  
 

   

Code of Practice on the 
Packaging, Handling 
and Storage of 
Chemical Wastes 

8.5.3 21 Management of Waste Disposal 

The construction contractor will open a billing account 
with the EPD in accordance with the Waste Disposal 
(Charges for Disposal of Construction Waste) Regulation.  
Every construction waste or public fill load to be 
transferred to the Hei Ling Chau Refuse Transfer 
Station will produce a valid “chit”.   

A trip-ticket system will also be established in 
accordance with Works Bureau Technical Circular 
No.31/2004 to monitor the disposal of construction 
waste at the Hei Ling Chau Refuse Transfer Station, 
and to control fly-tipping.  The trip-ticket system will 
be included as one of the contractual requirements and 
implemented by the contractor.  

 

To ensure that adverse 
environmental impacts 
are prevented 

 

All work areas 
/throughout construction 
phase 

 

Construction 
contractor 

  
 

   

Waste Disposal 
(Charges for Disposal 
of Construction Waste) 
Regulation 

 

Works Bureau 
Technical Circular 
No.31/2004 

8.5.4 22 Staff Training 

At the commencement of the construction works, 
training will be provided to workers on the concepts of 
site cleanliness and on appropriate waste management 

 

To ensure that adverse 
environmental impacts 
are prevented 

 

All work areas 
/throughout construction 
phase 

 

Construction 
contractor 
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procedures, including waste reduction, reuse and 
recycling. 

8.7 23 Environmental Monitoring & Audit Requirements 
 
Monthly audits of the waste management practices will 
be carried out during the construction phase to 
determine if wastes are being managed in accordance 
with the good site practices described in this EIA 
Report.  The audits examine all aspects of waste 
management including waste generation, storage, 
recycling, transport and disposal. 

 
 
To ensure that adverse 
environmental impacts 
are prevented 

 
 
All work areas 
/throughout construction 
phase 

 
 
Construction 
contractor 

  
 

 

   

Cultural Heritage  – Construction Phase         

9.6 24 Since the Project will not impose any direct or indirect 
impact on identified cultural heritage resources, no 
mitigation measures are required. 

        

Cultural Heritage  – Operational Phase         

9.6 25 Since the Project will not impose any direct or indirect 
impact on identified cultural heritage resources, no 
mitigation measures are required. 

        

 

 



 

Annex E 

List of Stakeholder Meeting 
Held During the Site 
Selection Process and EIA 
Study 
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Table E1 Consultation and Liaison Meeting Held during the Site Selection Process and 
EIA Study 

Date Stakeholders Key Discussion 

7 May04 EMSD Share knowledge on wind energy. 

20 Jul 04 NGOs Project background, site selection process (including 
selection criteria and initial screening results). 

26 Aug 04 CAD Airport Height Restriction for shortlisted sites. 

14 Dec 04 PlanD Update on the site selection process and the planning 
issues of the identified shortlisted sites. 

17 Dec 04 EPD Update on the site selection process and the 
environmental permitting requirements of the identified 
shortlisted sites. 

17 Dec04 EMSD Update on the identified shortlisted sites and 
development programme. 

20 Dec 04 LandsD Land issues associated with the identified shortlisted 
sites. 

21 Dec 04 NGOs Update on the site selection process and the identified 
shortlisted sites. 

14 Jan 05 EDLB Update on the development programme and the 
identified shortlisted sites. 

25 Jan 05 CSD Identified shortlisted sites, particularly the potential site 
at HLC. 

07 Feb 05 LandsD Lands issues of shortlisted sites. 

23 Feb 05 GFS Identified shortlisted site and issues related to 
helicopter flight path. 

18 Apr 05 ACE Site selection processes, shortlisted sites,  and Project 
update. 

19 May 05 DLO/Sai Kung Land application of wind mast and land issues related 
to the wind turbine site at KSC. 

1 Jun 05 DLO/ Islands Land application of wind mast and land issues related 
to the wind turbine site at HLC. 

9 Nov 05 AFCD Key ecological issues at HLC and KSC and ecology 
baseline requirements. 

18 Jan 05 ETWB/EMSD Shortlisted sites, project update. 

16 Feb 06 CSD Construction issues and public education arrangements 
of WTG at HLC. 

23 Feb 06 EPD Shortlisted sites and Project update. 

10 Mar 06 GFS Views of wind turbines at HLC and KSC. 

14 Mar 06 CAD Aviation safety markings and lighting requirements of 
wind turbine. 

20 Apr 06 CSD General update of the Project. 

27 Jun 06 EPD/ CAD/ PlanD Aviation warning marking requirements and LVIA 
issues. 

06 Jul 06 AMO Cultural heritage issues at HLC. 

15 Sep 06 CSD Briefing on the findings of the EIA study and 
environmental issues during the construction of a 
demonstration wind turbine at HLC. 

Notes: 
EMSD = Electrical and Mechanical Services Department 
NGOs = Non Government Organisations 
CAD = Civil Aviation Department 
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Date Stakeholders Key Discussion 
PlanD = Planning Department 
EPD = Environmental Protection Department 
LandsD = Lands Department 
EDLB = Economic Development and Labour Bureau 
CSD = Correctional Services Department 
GFS = Government Flying Service 
DLO = District Land Office 
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