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1 Introduction 

1.1 INTRODUCTION 

The existing Siu Ho Wan (SHW) Water Treatment Works (WTW) and the associated 

water transfer and distribution systems were commissioned under Stage I in 1996 to 

provide a treated water capacity of 150,000 cubic metres per day (m3/day) or 150 million 

litres per day (MLD) to support various initial developments on the Lantau Island, 

including the Hong Kong International Airport (HKIA), Tung Chung New Town and 

Discovery Bay. 

Since promulgations of the Revised Lantau Concept Plan 2007 and the Sustainable Lantau 

Blueprint in 2017, a number of major infrastructure and development have been 

progressively annotated or implemented.  To support growth in the communities and the 

rising in water demand from the proposed residential and commercial developments, 

timely extension and upgrading of the existing SHW WTW and the associated raw water 

and treated water transfer and distribution systems is necessary. 

On 20 August 2018, the Water Supplies Department (WSD) engaged Binnies Hong Kong 

Limited (formerly Black & Veatch Hong Kong Limited (B&V)) to undertake the 

consultancy under Agreement No. CE 82/2017 – SHW Treatment Works Extension – 

Investigation, Design and Construction (IDC) (this Assignment).   The Project is to expand 

the treatment capacity of SHW WTW with an aim to upgrading the water treatment 

capability and enhancing the treatment efficiency.  The Project would also improve and 

uprate the transmission system for the raw water supply source from Shek Pik Reservoir 

(SPR) to SHW WTW, as well as increasing the alternative raw water supply from Tai Lam 

Chung Reservoir (TLCR) to SHW WTW. The construction works of the Project are 

tentatively scheduled to commence in July 2021 for completion in December 2027. 

This Project is a Designated Project (DP) under the Environmental Impact Assessment 

Ordinance (EIAO). An Environmental Impact Assessment (EIA) was completed in 

accordance with the EIAO under the Feasibility Study (FS) stage of the Project.  The EIA 

Report for the Project (Register No.: AEIAR-082/2004) was approved on 15 December 

2004 under the EIAO. Following the approval of the EIA Report, the Environmental 

Permit (EP) (EP No: EP-207/2005), covering the construction and operation of the 

Project, was granted on 20 January 2005. 

Several design changes including plant layout and building height, alternative landscape 

and visual mitigation measures, chlorine production process and water treatment 

process have been proposed during the IDC stage compared with the design in the EIA 

stage. The details of the design change are provided in Sections 2.4 to 2.6.  A review on 

EIA is required under this assignment to review the environmental impacts arising from 

the proposed design changes with updating the environmental baseline conditions. 
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1.2 PURPOSES OF THIS REVIEW REPORT 

In accordance with Clause 6.6 of the Scope for the Agreement, a Review Report on EIA 

shall be prepared to detail all and addition environmental considerations, control and 

mitigation measures that need to be implemented under the Project to ensure compliance 

with the EIAO and other relevant ordinances, regulations and guidelines for issues 

related to environmental matters and concludes whether Variation of the EP (VEP) is 

required in consultation with the EPD.  

The key purposes of this Report are to: 

 Review the environmental impacts arising from the proposed design changes of the 
Project after the EIA stage; 

 Demonstrate that these design changes will not constitute a material change to the 
environmental impact of the Project with mitigation measures in place and the Project 
complies with the requirements described in the Technical Memorandum on EIA 
Process (EIAO-TM); and 

 Support any VEP application if required.  

1.3 PURPOSES OF THIS REVIEW REPORT 

This working paper is divided into 5 sections as follows. 

 Section 1  Introduction 

 Section 2  Project Description and Proposed Design Changes 

 Section 3  Air Quality Impact   

 Section 4  Noise Impact 

 Section 5  Water Quality Impact 

 Section 6  Ecological Impact 

 Section 7  Landscape and Visual Impact 

 Section 8  Impact on Cultural Heritage 

 Section 9  Hazard to Life 

 Section 10  Waste Management Implications 

 Section 11  Environmental Monitoring and Audit 

 Section 12  Conclusion 
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2 Project Description and 
Proposed Design Changes 

2.1 PROJECT SCOPE 

The scope of the Project mainly comprises the followings: 

a) Increase the water treatment capacity of SHW WTW from 150,000 m3/day to 
300,000 m3/day within the existing WTW compound. 

b) Construct a new pumping station (i.e. the proposed SHW Raw Water Booster 
Pumping Station (RWBPS)) to increase the raw water transfer capacity from TLCR 
to Lantau to 460,000 m3/day; 

c) Refurbish and uprate the Pui O Raw Water Pumping Station (POPS) and Pui O No. 
2 Raw Water Pumping Station (PO2PS) from a combined raw water transfer 
capacity of 190 MLD to 460 MLD; 

d) Increase the raw water mains capacity between the raw water tunnels at Pui O; 
and 

e) All other associated civil, building, structural, pipeworks, mechanical and  
electrical works, plant and equipment including pumping plant, power supply 
plant, and water treatment plant and equipment, site formation, geotechnical, 
landscaping, environmental assessment, surge protection facilities, control and 
monitoring works, Supervisory Control and Data Acquisition (SCADA) System, 
Distributed Control System (DCS), energy management systems, permanent and 
temporary land issues necessary for the completion and commissioning of the 
works elements listed under (a) to (d) above.  

2.2 PROJECT LOCATION 

The proposed SHW WTW extension is within the existing WTW site boundary. The site 

area is located at the foot of the Tai Che Tung hill in an area designated for “Other 

Specified Uses” annotated (Water Treatment Works) on the Siu Ho Wan Layout Plan No. 

S/I-SHW/2.  

A SHW RWBPS is proposed to increase the raw water supply from Tai Lam Chung 

Reservoir to the WTW. The proposed RWBPS site is located on reclaimed land to the 

northwest of the WTW and next to Cheung Tung Road.  

Approximately 620m raw water main of 1200mm diameter will be constructed from the 

RWBPS to SHW WTW. 

The location plan of the proposed works for Siu Ho Wan is illustrated in Figure 2.1. 
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The existing POPS and PO2PS are located next to the South Lantau Road. The proposed 

refurbishment and uprating of POPS and PO2PS would take place within their existing 

site boundaries. 

The proposed raw water main will be laid from San Shek Wan Portal of Shek Pik Supply 

Tunnel to PO2PS and from PO2PS to the Pui O Portal of Shek Pik Supply Tunnel. 

The location plan of the proposed works at Pui O is illustrated in Figure 2.2. 

2.3 DESINGATED PROJECT 

The proposed extension of SHW WTW from 150,000 m3/day to 300,000 m3/day is a 

Designated Project (DP), which is classified as Category E.2 under Schedule 2 Part I of the 

Environmental Impact Assessment Ordinance (EIAO) (Cap. 499). The status of DP 

remains unchanged. The DP/non-DP components(s) of the Project is summarized in 

Table 2-1. 

Table 2-1 Designated Project Status of the Project Components 

Item No. Project Components DP Status 

a) Increase the water treatment capacity of SHW WTW from 150,000 m3/day 
to 300,000 m3/day within the existing WTW compound 

DP 
(Schedule 2 

Part I Item E.2) 

b) Construct a new pumping station (i.e. the proposed SHW Raw Water 
Booster Pumping Station (RWBPS)) to increase the raw water transfer 
capacity from TLCR to Lantau to 460,000 m3/day 

Non-DP 

c) Refurbish and uprate the Pui O Raw Water Pumping Station (POPS) and Pui 
O No. 2 Raw Water Pumping Station (PO2PS) from a combined raw water 
transfer capacity of 190 MLD to 460 MLD 

Non-DP 

d) Increase the raw water mains capacity between the raw water tunnels at 
Pui O 

Non-DP 

e) All other associated civil, building, structural, pipeworks, mechanical and  
electrical works, plant and equipment including pumping plant, power 
supply plant, and water treatment plant and equipment, site formation, 
geotechnical, landscaping, environmental assessment, surge protection 
facilities, control and monitoring works, Supervisory Control and Data 
Acquisition (SCADA) System, Distributed Control System (DCS), energy 
management systems, permanent and temporary land issues necessary for 
the completion and commissioning of the works elements listed under (a) 
to (d) above 

Non-DP 

 

2.4 PROPOSED DESIGN CHANGES 

2.4.1 Plant Layout and Building Height 

2.4.1.1 SHW WTW Extension 

Original Design 
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The SHW WTW extension proposed in the EIA Report comprises of several new 

structures with individual building heights ranging from 1 m to 7m above the ground 

level. All the proposed buildings are located within the site boundary of the existing SHW 

WTW.  The original plant layout and building heights are shown in Appendix 2A. 

Proposed Variation 

The revised Project scheme involves a new plant layout with construction of several new 

structures and modification of existing facilities. The new structures are taller of up to 

about 20 m above the ground level. The proposed modification of existing facilities would 

not change the building height of the existing facilities.  All the proposed buildings will 

also be located within the existing SHW WTW site boundary. The revised plant layout and 

new building heights are indicated in Figure 2.3. The dimensions of the new buildings / 

structures are presented below. 

 Proposed WTW Extension: 61m (L) x 61m (W) x 20m (H) 

 Proposed uprating of existing WTW: 61m (L) x 61m (W) x 20m (H) 

 Proposed Office and Laboratory Building: 53m (L) x 14m (W) x 6m (H) 

 Proposed sludge thickener: 1m in height and 18.5 in diameter 

 Proposed thickener feed tank: 1m in height and 25.2 in diameter 

Reason for Variation 

A higher standard of reliability and thus a higher demand of plant and process unit 

redundancy is required for the extended water treatment capacity as compared to the 

reliability level required during the EIA stage of over 15 years ago. The implementation 

of proposed water treatment process has been recommended to tackle 2-

Methylisoborneol (MIB) in raw water. The plant and equipment adopted in the revised 

design are therefore greater in size. Upgrading and modification of the existing facilities 

are also necessary to increase the reliability level of the existing water treatment facilities 

to meet the new standard. As the footprint on ground within the SHW WTW site boundary 

is constrained, higher building height is necessary to accommodate the larger plant and 

process units. 

2.4.1.2 SHW Raw Water Booster Pumping Station 

Original Design 

The proposed SHW RWBPS is located near the SHW WTW site as indicatively shown in 

Appendix 2A. A small access road is proposed for vehicle entry to the RWBPS. The 

vehicle entry point was assumed at the middle of the western RWBPS site boundary as 

shown in Appendix 2A. The height of proposed SHW RWBPS was assumed in the EIA 

Report to be 9m above ground (see Appendix 2A). 

Proposed Variation 
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Under the revised design, the vehicle entry point has been shifted to the northern corner 

of the RWBPS site boundary. New access road has been added around the RWBPS 

building as shown in Figure 2.1. The configuration of the RWBPS building has also been 

modified. The new building height of the proposed RWBPS would be about 8m. The 

general site location of the RWBPS assumed in the EIA Report would remain unchanged. 

There will not be any increase in the building height of the proposed RWBPS as compared 

to that assumed in the EIA Report. 

Reason for Variation 

Changes on the RWBPS layout and access road are necessary to allow Emergency 

Vehicular Access (EVA) as illustrated in Figure 2.4. The EVA was not considered and not 

allowed in the original layout adopted in the EIA Report. 

2.4.1.3 Raw Water Mains at SHW 

Original Design 

New raw water mains were proposed in the EIA Report for connection between the 

existing raw water mains and the proposed SHW RWBPS as shown in Appendix 2A. No 

other new raw water mains in the SHW area were mentioned in the EIA Report. 

Proposed Variation 

In addition to the proposed raw water mains for connection between the existing raw 

water mains and the proposed RWBPS, new approximately 620m raw water main of 

1200mm diameter outside the proposed PWBPS site have been included in the revised 

design for connection between the existing raw water mains and the new treatment units 

of the SHW WTW extension as shown in Figure 2.1. 

Reason for Variation 

The new raw water mains outside the RWBPS site are necessary for raw water supply to 

the SHW WTW extension. 

2.4.1.4 Pui O Raw Water Pumping Station and Pui O No. 2 Raw Water Pumping 

Station 

Original Design 

In the approved EIA, the entire POPS is proposed to be demolished and reconstructed at 

a similar building height while the PO2PS would be uprated with internal modification 

works only. 

Proposed Variation 

POPS is currently decommissioned and not in service. In the current proposed uprating 

scheme, the POPS will be converted to a power center to supply all the electricity for the 

operation of both POPS and PO2PS. Under the revised design, the POPS would be 
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refurbished mainly with internal modification while the PO2PS would be uprated with 

partial demolition of the existing building and small extension in the east of the existing 

building (see Figure 2.2). The footprint of the extended area of the PO2PS would be 

approximately 21m (L) x 7m (W).  The extended area is located within the existing site 

boundary of PO2PS. No changes to the existing PO2PS site boundary are required. The 

height of both pumping stations will remain unchanged. 11kV power cables will be laid 

underground in between POPS and PO2PS across the South Lantau Road. 

Reason for Variation 

After the EIA stage, new village house has been built in close vicinity to the POPS. 

Demolition and re-construction of the entire POPS (as assumed in the EIA Report) may 

cause significant disturbances to the nearby village residents. The revised design would 

minimize such disturbances by retaining the entire existing POPS building. Construction 

works would mainly take place at PO2PS, which are in smaller scale (as only partial 

building demolition is necessary) and also further away from the local residents. Overall, 

the design change would reduce the construction disturbance to the local community as 

compared to that presented in the EIA Report.  

2.4.1.5 Proposed Raw Water Mains alignment at Pui O 

Original Design 

The original design in the EIA Report involves the laying of two sections, approximately 

2 km long, of 1200 mm diameter raw water mains at Pui O. The original design assumed 

that the water mains will be constructed in sections using open-cut method. The original 

alignment of the proposed water mains alignment assumed during the EIA stage is 

provided in Appendix 2A.  The northern section of the water mains would be laid within 

the woodland habitats. The EIA identified that individuals of two locally common plant 

species of conservation interest (the protected shrub/tree Pavetta hongkongensis and 

International Union for Conservation of Nature and Natural Resources (IUCN) listed tree 

Aquilaria sinensis) were scattered throughout the woodland habitat in the Pui O area and 

would be potentially affected by the mains laying works. 

Proposed Variation 

The revised design involves an approximately 1.0 km raw water main of 1200mm 

diameter from San Shek Wan Portal of Shek Pik Supply Tunnel to Pui O No. 2 Raw Water 

Pumping Station; and an approximately 0.8 km raw water main of 1400mm diameter 

from Pui O No. 2 Raw Water Pumping Station to the Pui O Portal of Shek Pik Supply 

Tunnel. According to the latest design, the proposed raw water mains would be 

constructed in sections using a combination of trenching (open-cut) and trenchless 

(exposed pipe laying or pipe jacking) methods. The construction methods for different 

water main sections are presented in Figure 2.2.  

Based on detailed vegetation survey carried out under this Assignment (refers to Section 

6), the proposed raw water mains alignment has been slightly refined as presented in 
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Road) to provide visual screening for hard edges and maximize the greenery 
coverage. Reference of the proposed vertical greening is provided in Appendix 2C. 

Reason for Variation 

To enable tree planting, a minimum planter width of 3 m would need to be reserved. 

According to Architectural Services Department (ASD)’s general specification, the topsoil 

should be evenly textured, fertile, dark brown or black, free draining, sandy loam.  

As the north-western side of the SHW WTW is fully congested with existing and proposed 

underground utilities, planting of trees along this side of the SHW WTW site boundary is 

not feasible due to insufficient spacing.  Moreover, the existing pavement on the northern 

side of the SHW WTW site also functions as an Emergency Vehicle Access (EVA) such that 

changing of the width is restricted.  An existing footpath of over 3 m is located alongside 

the EVA as shown in Appendix 2D. However, a new raw water main of 1200mm in 

diameter is proposed along this existing footpath. An existing pipeline is also running 

adjacent to this footpath. Provided with a safety buffer distance of 0.9m from the centre 

line of the proposed raw water mains, there is only 1.7 m left between the new raw water 

mains and the existing pipeline along the footpath. The width of other tree planting areas 

assumed in the EIA report is also very narrow of less than 3m as shown in Appendix 2D. 

Therefore, planting of trees along the north-western side of the SHW WTW site boundary 

is infeasible and not recommended. 

Furthermore, review of the latest condition around the Project sites indicated that there 

has been a significant increase in the density and size of amenity planting at the cut slope 

around the SHW WTW site as well as along Cheung Tung Road as illustrated in Exhibit 

2.1. The existing tree and amenity planting in the SHW area would already provide a 

dense screen to the SHW WTW extension works (details refer to Section 7).  Further 

natural growth of these existing trees is also expected.  Therefore, additional tree planting 

around the north-western boundary of the SHW WTW as required in the EP is considered 

not necessary. 
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Exhibit 2.1 Changes of Site Conditions after the EIA Stage 

 

2.5 CHLORINE PRODUCTION PROCESS 

2.5.1 Original Design  

It was assumed in the EIA Report that liquid chlorine would be imported to the SHW 

WTW for oxidation of impurities and disinfection in the water treatment process.  In 

order to provide an adequate reserve of liquid chlorine to cope with unforeseen excessive 

consumption or  delay in delivery or other events, a stock level of chlorine equivalent to 

90-day consumption or 73 tonnes was assumed to be maintained in the SHW WTW.  The 

SHW WTW (with the proposed chlorine storage using 1-tonne chlorine drum) is classified 

as a Potentially Hazardous Installation (PHI) under the Hong Kong Planning Standards 

and Guidelines (HKPSG) with potential hazards to the surrounding population.  

2.5.2 Proposed Variation 

The proposed design change will involve the “on-site chlorine generation” (OSCG) plants 

to replace the importation of liquid chlorine for the water treatment process. Under the 

OSCG process, chlorine gas (Cl2) will be produced on-site by electrolysis of brine solution.  

Hydrogen gas (H2) and sodium hydroxide (NaOH) is the by-product and co-product from 
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the electrolysis process respectively.   

Chlorine gas will be generated in the electrolytic cell and collected in the chlorinated 

brine tank. It will be drawn off from the chlorinated brine tank to the chlorine dosing 

system for disinfection of the process water. Any chlorine gas from the brine 

dechlorination tower will be treated by hypo reactor to produce sodium hypochlorite 

(NaOCl). Chlorine scrubber will be provided for the OSCG system to neutralize the 

residual chlorine gas in the vent pipe of the hypo reactor before release to outdoor. All 

chlorine gas generated from the OSCG system will be directly dosed into the process 

water for disinfection or consumed in the hypochlorite conversion process with no 

storage requirement. Hydrogen gas will be diluted by air blowers prior to safely discharge 

to the atmosphere.    

The design capacity of chlorine gas generation is approximately 300 kg per day for the 

first phase and another approximately 300 kg per day for the second phase with an 

ultimate combined capacity of 600 kg per day.  The first phase of the OSCG system will be 

placed within the existing Chlorine Building. Location of the Chlorine Building is shown 

in Appendix 2A.   The second phase of the OSCG system will be located on the first floor 

of the proposed uprating of existing WTW. Location of the proposed uprating of existing 

WTW is shown in Figure 2.1. Details of the OSCG system and its implementation 

programme are given in Section 9. 

2.5.3 Reason for Variation 

The use of an OSCG system will provide a more reliable and secure supply of chlorine 

when compared with importing from external suppliers. The proposed design change will 

completely eliminate the hazard due to transport (on-site and off-site), use, and storage 

of liquid chlorine, and thus reducing the risk to human life and the development 

constraints in the vicinity.  

2.6 PROPOSED WATER TREATMENT PROCESS 

2.6.1 Original Design 

The existing water treatment process adopted in SHWWTW consists of the pre-

treatment, coagulation & flocculation, sedimentation, filtration and disinfection with 

chlorine. 

In the approved EIA Report, the proposed water treatment process for the SHWWTW 

extension would be similar to that of the process adopted in the existing WTW, except 

with the following modifications.  

 Instead of using chlorine, potassium permanganate (KMnO4) will be added in the pre-
treatment contact tanks for manganese removal; 
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 Conventional sedimentation with triple decks is replaced by sedimentation using 
lamella settlers to increase the surface loading rate and hence the capacity of 
individual sedimentation tanks, and to increase the ease of maintenance; 

 Intermediate ozonation, instead of chlorine, will be used for primary disinfection;  

 GAC or GAC/sand filter media will be used, instead of existing anthracite/sand, for 
filtration to remove the ozone related byproduct, produce a biologically stable filter 
effluent, as well as to remove ammonia; and 

 Washwater will be treated before being discharged to the Inlet for Cryptosporidium 
and Giardia (C&G) removal. 

The process flow diagram for the water treatment process proposed during EIA stage is 

shown in Appendix 2A. 

2.6.2 Proposed Variation 

In the latest design, additional improvements have been identified to the originally 

proposed treatment process to provide a more robust treatment even under occasional 

elevated algal counts, taste & odour, etc. Exhibit 2.2 shows the systematic diagram for 

the proposed water treatment process. The treatment trains include pre-ozonation, 

coagulation and flocculation, dissolved air flotation (DAF), intermediate ozonation, 

biological aerated filtration, secondary rapid sand filtration and final disinfection with 

chlorine. The detailed process flow diagram of the proposed water treatment process is 

presented in Figure 2.5. 

Exhibit 2.2 Schematic Diagram for the Proposed Water Treatment Process 

  

Compared with the water process described in the approved EIA Report, the changes of 

the proposed water process are as follow. 

 Ozonation, instead of adding potassium permanganate, will be adopted for 
manganese removal; 

 Instead of lamella settlement, DAF clarification will be provided to remove the 
elevated levels of algae occasionally present in the raw water; 

 Secondary Rapid Gravity Filtration (SRGF) was added as second stage filtration; and 

 Provision of chlorine and limewater dosage before the SRGF for further control on 
ammonia, manganese and other impurities. 
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There would be two major chemicals-involved changes in the recommended water 

treatment process in the extended Siu Ho Wan WTW. The changes of water treatment 

process are shown in Table 2-2. 

Table 2-2 Chemical-involved Changes of Water Treatment Process for 
Extended SHWWTW 

Water Treatment 
Process 

Existing Process in Siu 
Ho Wan WTW 

Recommendation 
Process during EIA 
Stage 

Recommendation 
Process under the Latest 
Design 

Manganese removal Using chlorine Using potassium 
permanganate (KMnO4) 

Initial oxidation using 
ozone with further 
removal with chlorine 
and limewater dosage 
before SRGF 

Primary disinfection Using chlorine Using ozone Using ozone 

2.6.3 Benefits and Potential Disadvantages of Proposed Water 

Treatment Process 

2.6.3.1 Manganese Removal 

The benefits and potential disadvantages of the proposed water treatment process of 

using ozone as well as the provision of chlorine and limewater dosage before SRGF, 

instead of potassium permanganate for manganese removal is provided in Table 2-3. 

Table 2-3 Benefits and Potential Disadvantages of the Proposed Water 
Treatment Process for Manganese Removal 

Benefits Potential Disadvantages 

• Eliminate the risk of incorrect dosage, which 
will result in pink or brown coloured water 
(pink colour from KMnO4 for over-dosage, and 
brown colour from manganese for under-
dosage) 

• Further control on ammonia, manganese and 
other impurities 

• Reduce the types of dangerous good to be 
stored and handled on site 

• Potential perceived risk of elevated 
aluminum levels in final water caused by pre-
SRGF limewater dosing. 
 

2.6.3.2 Primary Disinfection 

The benefits and potential disadvantages of the proposed water treatment process of 

using ozone for primary disinfection are shown in Table 2-4. 

Table 2-4 Benefits and Potential Disadvantages of the Proposed Water 
Treatment Process for Primary Disinfection 

Benefits Potential Disadvantages 

• Ozone is able to achieve disinfection with less 
contact time and concentration than chlorine 

• Ozone does not form halogenated Disinfection 
By-products (DBPs) including trihalomethanes 
(THMs) and haloacetic acids (HAAs) 

• The operating cost is higher than using 
chlorine as disinfectant 

• Ozone would form a variety of organic and 
inorganic by-products. If bromide ion is 
present in the raw water, halogenated DBPs 
(brominated by-products) may be formed 
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Benefits Potential Disadvantages 

• Allows free chlorine to be applied at a later 
stage in the treatment process after precursors 
have been removed and at lower doses, thereby 
reducing formation potential of DBPs 

• If ozonation is followed by GAC filters, the 
increased biodegradable organics would 
increase biological growth in the filters. 
Biologically activated carbon (BAC) will 
facilitate ammonia removal so that the chlorine 
consumption for ammonia removal will be 
decreased 

• Shock cleaning by chlorinated water is 
necessary occasionally. Backwash frequency 
may also need to be increased at times L 

2.6.4 Implications of the Proposed Water Treatment Process to 

Environmental Impacts & Hazard to Life 

Negligible environmental impacts such as air quality, noise, water quality, wastes and 

ecology would be expected during the operation of the proposed water treatment 

process. The hazardous properties of the four chemicals concerned (i.e. chlorine, ozone, 

potassium permanganate and limewater) are listed in Table 2-5.  

Table 2-5 Hazardous Properties of Chlorine, Ozone and Limewater 

 Health Hazard Fire and Explosion Hazards 

Chlorine • Poison gas, NIOSH considers 10ppm 
as the IDLH 

• Not flammable 
• Oxidizer: may explode or accelerate 

combustion if contacting reducing 
agents 

Ozone • Poison gas, NIOSH considers 5ppm as 
the IDLH 

• Not flammable 
• Strong oxidizer: incompatible with 

all oxidizable materials; will 
accelerate combustion when 
involved in a fire situation 

Potassium 
Permanganate 
(KMnO4) 

• Excessive inhalation of KMnO4 is 
harmful to health 

• Ingestion of KMnO4 can cause burns 
to mouth and throat and severe 
gastro-intestinal distress. 

• Lethal effect is unlikely except at high 
concentration 

• Not flammable 
• Strong oxidizer: contact with 

incompatible material may cause 
fire or explosion 

Limewater • Can cause significant irritation under 
emergency conditions, 

• Will not burn under typical dire 
conditions 

• Non-explosives 

Note: NIOSH: National Institute for Occupational Safety and Health      

IDLH: Immediately Dangerous to Life and Health Concentration 

2.6.4.1 Manganese Removal 

In the recommended manganese removal process for the extended SHW WTW, instead 

of using KMnO4, the inter-ozone dose and BAC filtration would be adopted with chlorine 

and limewater dosage before SRGF for further manganese control. Notwithstanding the 

higher hazard risk to health for chlorine, given the proposed on-site chlorine generation 

(OSCG) without on-site chlorine storage (refer to Section 2.5) as well as proper 
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implementation of mitigation measures and training, the associated potential hazards 

could be minimized.  

2.6.4.2 Primary Disinfection 

Same as the recommendation during EIA stage, ozone would be used as the primary 

disinfectant rather than chlorine in the existing process.  Although ozone is more 

poisonous than chlorine, it is considered that the recommended primary disinfection 

process would be potentially less hazardous than the existing one, with the following 

reason: 

 Ozone has a very short half-life of less than 30 minutes under normal conditions; 
concentration of leaked ozone would decrease with distance. In contrast, chlorine is 
relatively stable and is able to disperse over a long distance and cause fatality if the 
concentration is sufficiently high. 

Considering the adoption of OSCG and no increase in chlorine dose, it is expected that the 

potential risk to the public posed by the extended Siu Ho Wan WTW (with the proposed 

water treatment process) would not be higher than that of the existing Siu Ho Wan WTW. 

2.7 PROJECT PROGRAMME 

The construction programme has been updated under this Assignment. The construction 

works are tentatively scheduled to commence in July 2021 for completion in December 

2027. The tentative construction programme is presented in Table 2-6. 

Table 2-6 Tentative Construction Programme  

Construction Activity Tentative Programme 

Package 1 
New WTW Extension (Stream 2A Water Treatment Building) 
New Office and Laboratory Building 
New SHW Raw Water Booster Pumping Station 
New Raw Water Mains 
Modification of Existing Buildings 

Jul 2021 – Dec 2024 

Package 2  
Refurbish Pui O Raw Water Pumping Station (POPS) 
Modification and Extension of Pui O No.2 Raw Water Pumping Station 
(PO2PS) 
Cable Laying in Between POPS and PO2PS 
Mainlaying along South Lantau Road 

Nov 2021 – Dec 2027 

Package 3 
Uprating of Existing WTW (Demolition and Construction) (Stream 2B 
Water Treatment Building) 
New Thickener Feed Tank 
New Sludge Thickener 
Install Additional Pumps in SHW Raw Water Booster Pumping Station 
Modification of Existing Buildings 

Jan 2025 – Dec 2027 
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2.8 INTERFACE WITH OTHER PROJECTS 

The identified concurrent projects are summarized in Table 2-7 below and their 

locations are presented in Figures 2.6a and 2.6b. 

Table 2-7 Summary of Project Interface 

PWP 
No. 

Project Project details 

7786CL Agreement No. 
CE69/2015(CE)  
Tung Chung New Town 
Extension (East)  

Works 
Department 

Civil Engineering and Development Department 
(CEDD) 

Major 
Interfacing 
Works 

Construction of SHW Fresh Water Service 
Reservoir to the east of SHW WTW and the 
associated fresh water mains within WTW and 
along Cheung Tung Road 

Programme 2021 Q1 – 2025 Q1 

4381DS Contract No. DC/2016/01 
Construction of an 
Additional Sewage Rising 
Main  
between Tung Chung and 
Siu Ho Wan along Cheung 
Tung Road and Associated  
Works 

Works 
Department 

Drainage Service Department (DSD) 

Major 
Interfacing 
Works 

Main laying along Cheung Tung Road 

Programme 2016 Q3 – 2025 Q4 

4331DS Agreement No. 
CE17/2012(DS)  
Outlying Islands Sewerage 
Works Stage 2 - South 
Lantau Sewerage Works  

Works 
Department 

DSD 

Major 
Interfacing 
Works 

Main laying along South Lantau Road 

Programme 2020 Q4 to 2026 Q3 

N/A Proposed Comprehensive 
Residential and 
Commercial Development 
atop Siu Ho Wan Depot 
(SHD) 

Works 
Department 

MTR Corporation Limited 

Major 
Interfacing 
Works 

Siu Ho Wan topside development;  
Off-site utility installation; and  
Eastern connection access on Sham Shui Kok 
Drive 

Programme 2023 to 2038 
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3 Review of Air Quality and 
Odour Impact 

3.1 INTRODUCTION 

This section presents the assessment of potential air quality and odour impact arising 

from the construction and operation of the proposed works of the Project. 

The Study Area is defined by a distance of 500m from the site boundary as shown in 

Figure 3.1 and Figure 3.2. Representative Air Sensitive Receivers (ASRs) have been 

identified with reference to the latest information. The potential air quality and odour 

impact has been assessed qualitatively and mitigation measures have been proposed if 

deemed necessary. 

3.2 LEGISLATION REQUIREMENT 

The principal legislation for the management of air quality in Hong Kong is the Air 

Pollution Control Ordinance (APCO) (Cap 311).  A set of Air Quality Objectives (AQOs), 

effective from 1 January 2014, stipulates statutory ambient limits for air pollutants and 

the maximum allowable number of exceedances over specific averaging periods.  The 

AQOs are presented in Table 3-1. 

Table 3-1 Air Quality Objectives 

Notes: 
(a) Measured at 293K and 101.325 kPa. 
(b) Suspended particles in air with a nominal aerodynamic diameter of 10 μm or less 
(c) Suspended particles in air with a nominal aerodynamic diameter of 2.5 μm or less 

The Technical Memorandum on EIA Process (EIAO-TM) issued under the EIA Ordinance 

(EIAO) stipulates that the hourly total suspended particulates (TSP) level at sensitive 

ID Averaging Time Concentration (g m-3) (a)  No. of Exceedances 
Allowed per Year 

Sulphur Dioxide (SO2) 10 minute 500 3 

24-hours 125 3 

Respirable Suspended 
Particulates (RSP) (b) 

24-hours 100 9 

Annual 50 - 

Fine Suspended Particulates 
(FSP) (c) 

24-hours 75 9 

Annual 35 - 

Nitrogen Dioxide (NO2) 1-hour 200 18 

Annual 40 - 

Ozone (O3) 8-hours 160 9 

Carbon Monoxide (CO) 1-hour 30,000 - 

8-hours 10,000 - 

Lead Annual 0.5 - 
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receivers should not exceed 500 gm-3 (measured at 25°C and one atmosphere) for 

construction dust impact assessment. 

The APCO’s subsidiary regulation Air Pollution Control (Construction Dust) Regulation 

also defines notifiable and regulatory works activities that are subject to construction 

dust control. 

The criterion of 5 odour units based on an averaging time of 5 seconds is stipulated in the 

EIAO-TM for odour assessment. 

3.3 DESCRIPTION OF THE ENVIRONMENT 

3.3.1 Siu Ho Wan 

The Siu Ho Wan WTW is located near North Lantau Highway and adjacent to the Organic 

Resources Recovery Centre (ORRC) Phase 1, Siu Ho Wan Vehicle Pound Vehicle 

Examination Centre and Weigh Station, Bus Depot of Kowloon Motor Bus Co. Ltd. and City 

Bus Ltd, and Siu Ho Wan Sewage Treatment Works.  

3.3.2 Pui O 

Pui O Raw Water Pumping Stations are located adjacent to Pui O Lo Wai Tsuen. Most 

residential buildings are 2 or 3 -storey village houses. 

3.4 AIR SENSITIVE RECEIVERS 

The latest Outline Zoning Plans (OZP), Outline Development Plan (ODP) and relevant land 

use plans published by Lands Department have been reviewed.  In Siu Ho Wan area, one 

new ASR (namely A6) has been identified from the latest information. In Pui O area, an 

additional ASR (namely LWT4) has been identified from the latest information. 

Representative ASRs are summarized in Table 3-2 and shown in Figure 3.1 and Figure 

3.2. 

Table 3-2: Representative Air Sensitive Receivers 

ID Description Closest Distance 
Between ASR 

and Site 
Boundary (m) 

Considered in 
Approved EIA 

Report? 

Considered 
in this 

Working 
Paper? 

Siu Ho Wan Study Area   

A1 Siu Ho Wan Sewage Treatment 
Works 

76 ✓ ✓ 

A2 Siu Ho Wan Bus Depot (City 
Bus) 

132 ✓ ✓ 

A3 Hong Kong Siu Ho Wan Police 
Vehicle Pound Vehicle 
Examination Centre and Weigh 
Station 

116 ✓ ✓ 

A4 Siu Ho Wan Bus Depot (The 
Kowloon Motor Bus Co. Ltd.) (1) 

220 ✓ ✓ 
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ID Description Closest Distance 
Between ASR 

and Site 
Boundary (m) 

Considered in 
Approved EIA 

Report? 

Considered 
in this 

Working 
Paper? 

A5 Siu Ho Wan Water Treatment 
Works (Admin Building) 

11 ✓ ✓ 

A6 Organic Resources Recovery 
Centre Main Building  

134  ✓ 
(see Note 

2) 

Pui O Study Area   

LUT Lo Uk Tsuen 10 ✓ ✓ 

PG1 Children’s Playground next to 
Chi Man Wan Road 

15 ✓ ✓ 

PG2 Sitting Out Area next to South 
Lantau Road 

20 ✓ ✓ 

LWT2 Pui O Lo Wai Tsuen facing 

South Lantau Road 

40 ✓ ✓ 

LWT3 Pui O Lo Wai Tsuen facing the 

Pumping Station 

16 ✓ ✓ 

LWT4 Pui O Lo Wai Tsuen adjacent to 

Pui O Raw Water Pumping 

Station 

3  ✓ 
(see Note 

2) 

ALWT2  Pui O Au Lo Wai Tsuen facing 
South Lantau Road 

41 ✓ ✓ 

Notes:  
(a) Former Siu Ho Wan Bus Depot (Long Win Bus Co. Ltd.) 
(b) New ASRs identified after the EIA stage 

3.5 POTENTIAL SOURCES OF IMPACT 

3.5.1 Construction Phase 

Based on the latest available information, the types and nature of dusty construction 

activities presented in the approved EIA report would remain unchanged. 

The construction activities within the boundary of the existing Siu Ho Wan WTW and 

proposed Siu Ho Wan Raw Water Booster Pumping Station would include excavation, 

building demolition, raw water mains laying, erection of concrete structures and 

installation of E&M equipment. 

The major construction activities for the proposed raw water mains at Pui O would 

include excavation, backfilling and pipe jacking.  The major activities for Pui O Raw Water 

Pumping Station (POPS) would include the removal of old E&M equipment and 

installation of new E&M equipment with no air quality impact. Under the latest design, 

the proposed power cables connecting the POPS and Pui O No. 2 Raw Water Pumping 

Station (PO2PS) would also involve excavation, backfilling and cable jacking activities. 

While major activities for Pui O No. 2 Raw Water Pumping Station would be the partial 

demolition of existing structure, excavation, modification of existing concrete structure, 

concrete structure works, internal modification works, removal of old E&M equipment 

and installation of new E&M equipment. 
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Since the Project sites including the Siu Ho Wan WTW and Raw Water Pumping Stations 

have been formed, no major earthworks or site formation works will be required for this 

Project.  The potential dust impact associated with the proposed construction works 

would be limited.  The major dust generating activities include soil excavation, building 

demolition, materials handling, truck movements on unpaved roads and wind erosion 

from open stockpiling of dusty materials. 

The proposed work will not lead to odour impact during construction phase. 

3.5.2 Operational Phase 

Potential air quality impacts such as dust and odour would not be expected from the 

operation of the Project. Further assessment of the operational air quality is not required. 

3.6 ASSESSMENT METHODOLOGY 

Under the APCO, relevant dust suppression measures stipulated in the Air Pollution 

Control (Construction Dust) Regulation should be implemented during the construction 

phase of the Project.  Besides, as described in Section 3.5 and Section 3.7, significant dusty 

activities are not anticipated during the construction phase of this Project.  With effective 

implementation of the dust suppression measures, adverse construction dust impacts are 

not expected at the ASRs.  Quantitative assessment is therefore considered not necessary. 

3.7 EVALUATION OF ENVIRONMENTAL IMPACTS 

3.7.1 Siu Ho Wan 

The most dusty construction activities in Siu Ho Wan would be excavation, building 

demolition and filling works. The remaining construction works such as the erection of 

concrete structures and installation of E&M equipment are not dusty construction 

activities and no adverse dust impact is expected. Construction of the Project in Siu Ho 

Wan area will be carried out in phases to minimize the potential impact at a time as 

follows. 

 Package 1 - Construction of new WTW extension, new office and laboratory building, 
new sludge thickener, new SHW booster pumping station and new raw water mains 
and modification of some existing buildings from mid-2021 to end 2024; and 

 Package 3 - Uprating of existing WTW facilities (demolition and construction), 
construction of new thickener feed tank, installation of additional pumps in SHW 
Booster Pumping Station and modification of remaining existing buildings from early 
2025 to end 2027. 

With the proposed construction phasing, the maximum extent of construction works and 

intensities of dusty construction activities under the latest design would be similar to that 

assumed in the approved EIA Report. A new ASR (namely A6) has been identified after 

the EIA stage.  This new ASR is over 130 m away from the construction site of this Project. 
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No changes to the shortest buffer distance between the identified ASRs and the proposed 

construction site have been identified after the EIA stage as illustrated in Table 3-2. As 

the active Project work site area in each phase would be limited and the representative 

ASRs are located far away from the work sites, the potential dust impacts at the identified 

ASRs would be insignificant after implementation of the dust control measures stipulated 

in the Air Pollution Control (Construction Dust) Regulation. 

3.7.2 Pui O 

The most dusty activities for construction of the proposed raw water mains/ power 

cables in Pui O would be excavation and filling works. In the EIA Report, the water mains 

nearest to the ASRs were assumed to be constructed by open cut method. The minimum 

buffer distance between the closest ASR and the raw water mains as assumed in the EIA 

Report is only 2 m. Based on the latest design, most sections of the raw water mains 

closest to the ASRs would be constructed by trenchless method as shown in Figure 3.2. 

The total amount of active exposed surface and excavated materials generated from the 

pipe laying works would be smaller under the latest design, whilst the minimum buffer 

distance from the ASRs of 2 m as assumed in the EIA Report would remain unchanged. 

Under the latest design, power cables would be constructed by trenching (or open cut) 

method within the POPS site and trenchless (cable jacking) method for the sections 

between POPS and PO2PS as indicated in Figure 2.2.  The construction works for the 

cable laying works such as the trenching width would be in similar scale as compared the 

proposed mainlaying works. The closest ASR (namely LWT4) has a buffer distance of 3 m 

from the POPS site boundary and over 10 m from the works limit of the cable laying 

works. In addition, laying of the power cables would not be undertaken concurrently with 

the proposed mainlaying works to minimize dust emission at a time. Since the excavation 

works would be carried out over a reasonable period, the volume of excavated materials 

to be generated daily and disposed off-site would be limited. The extent of construction 

works and intensities of dusty construction activities of the proposed raw water 

mains/power cables under the latest design would be smaller than that assumed in the 

EIA report. There are no decreases in the buffer distances between the closest ASRs and 

works areas as compared to the EIA assumptions. As such, the dust impact arising from 

construction of the raw water mains/power cables upon the ASRs would not be higher 

than that predicted in the EIA report. As the scale of pipe/power cables laying works 

would be small and with implementation of the dust control measures stipulated in the 

Air Pollution Control (Construction Dust) Regulation, no adverse dust impact is 

anticipated. 

Demolition of the entire building of the existing Pui O Raw Water Pumping Station 

(POPS), construction of new POPS building and re-provision of new pumping facilities at 

the same site were assumed in the EIA report.  Under the revised design, the existing 

POPS will be transformed into a power centre to support the operation of the future 

uprated Pui O No. 2 Raw Water Pumping Station (PO2PS). The existing POPS will be kept 

intact with electrical works to be carried out inside the building and only minor 
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refurbishment works will be carried out for the existing structure. The entire building of 

the existing Pui O RWPS will be retained under the Project.  

On the other hand, the EIA Report assumed that the entire PO2PS would be retained and 

only internal renovation would take place at the site.  Under the revised design, partial 

demolition of PO2PS is proposed to allow uprating of the pumping capacity. Proposed 

construction activities at PO2PS would also involve removal of old equipment, 

installation of new pumps / equipment and concrete structure works, which are not 

dusty activities and would not cause adverse dust impact. No major site formation and 

earth works will be required for uprating of PO2PS. As only part of the existing PO2PS 

building will be demolished and reinstated, the overall extent of construction works and 

total dust emission from the revised design will be smaller than that arising from the EIA 

scheme.   

A new ASR has been identified in Pui O area after the EIA stage, which is located at Pui O 

Lo Wai Tsuen (namely LWT4) about 2m away from the existing POPS site boundary.  

Demolition and re-provision of the entire POPS building as assumed in the EIA Report is 

not required under the latest design. Dust impact from the power cables laying works 

within the POPS site is limited and would not be higher than that resulted from the 

demolition and re-provision of the entire POPS building as assumed in the EIA Report. On 

the other hand, potential dust emission could be generated from partial demolition of 

PO2PS under the revised design.  However, the site boundary of PO2PS is over 40m from 

all identified ASRs including the new ASR (LWT4) (see Figure 3.2). In the EIA Report, the 

buffer distance between the POPS demolition site boundary and the nearest ASR (namely 

LWT3) is only 16m. As the scale of building demolition works and dusty activities will be 

reduced under the revised design, and in view that the buffer distances between the 

identified ASRs and the pump demolition works would be significantly increased under 

the revised design, the level of dust impact upon the ASRs due to the revised design will 

not exceed the level predicted in the approved EIA Report. Since the cable laying and main 

laying works would not be undertaken concurrently and in view that a large portion of 

the water mains would be constructed by trenchless method, the overall level of dust 

emissions under the latest design (due to partial demolition of the PO2PS and the main / 

power cable laying) would be lower than that resulted from the concurrent emissions 

from the demolition of the entire POPS building and the mainlaying works (entirely 

constructed by open cut method) as assumed in the EIA Report. The degree of 

construction dust impact as presented in the approved EIA report would remain a worst-

case and valid. 

All the construction works would be conducted in a controlled way (i.e. non-explosive 

way) as recommended in the approved EIA.  Given the small construction scale and with 

implementation of the dust control measures stipulated in the Air Pollution Control 

(Construction Dust) Regulation, the air quality impact of the Project would comply with 

the EIAO-TM. A summary of the impact evaluation is presented in Table 3-3 below. 

Table 3-3 Summary of Impact Evaluation 
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Extent of Construction Works and 
Intensities of Dusty Construction 

Activities under the Revised Design 

Shortest Separation 
Distance Between ASRs 
and Construction Site 

Level of Dust Impact on 
ASRs 

In 
Approved 

EIA Report 

In this 
Review 

In 
Approved 
EIA report 

In this 
Review 

Construction of  WTW Extension and modification of existing WTW facilities in SHW 

The construction works will be carried in 
phases under the revised design. The 
extent of active construction works areas 
and intensities of dusty construction 
activities at a given time would be similar 
to that assumed in the approved EIA 
report 

11 m 11m Acceptable 
with 

mitigation 
measures 
in place 

Acceptable 
with 

mitigation 
measures 
in place 

Main/Power cable laying in Pui O 

The extent of active construction works 
areas and intensities of dusty construction 
activities would be smaller than that 
assumed in the approved EIA report due 
to the use of trenchless construction 
method along most of the pipe sections 
and in view that the power cable laying 
works in similar scale would not be 
undertaken concurrently with the main 
laying works. 

2m 2m Acceptable 
with 

mitigation 
measures 
in place 

Acceptable 
with 

mitigation 
measures 
in place 

PO2PS Uprating in Pui O 

The overall extent of active construction 
works areas and dusty construction 
activities due to partial demolition of 
PO2PS would be smaller under the 
revised design as compared to the full 
demolition of the entire POPS as assumed 
in the approved EIA report. 

16 m 43m Acceptable 
with 

mitigation 
measures 
in place 

Acceptable 
with 

mitigation 
measures 
in place 

3.8 CUMULATIVE IMPACTS 

Three concurrent projects, namely “Tung Cheung New Town Extension (East)”, 

“Construction of an Additional Sewage Rising Main between Tung Chung and Siu Ho Wan 

along Cheung Tung Road and Associated Works” and “Proposed Comprehensive 

Residential and Commercial Development atop Siu Ho Wan Depot”  as presented in Table 

2-7 and Figure 2.6a will be carried out in the SHW area.  As discussed in Section 3.7 

above, the air quality impacts of this Project would be minor with proper implementation 

of the mitigation measures. Therefore, no adverse cumulative air quality impact is 

expected. 

The proposed sewers/rising mains under “Agreement No. CE 17/2012 (DS) Outlying 

Islands Sewerage Stage 2 - South Lantau Sewerage Works” and their construction 

programmes would have interface issue with the laying of raw water mains in Pui O under 

this Project. However, it has been agreed with DSD to explore the option of entrustment 

works to avoid unnecessary repeated construction works (such as road opening) along 

South Lantau Road, which would adversely affect the local residents and road users. In 

view of that, cumulative dust impact is not anticipated. 
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3.9 MITIGATION MEASURES 

3.9.1 Construction Phase 

Mitigation measures and good site practices recommended in the EIA should be 

implemented, including but not limited to the measures stipulated in the Air Pollution 

Control (Construction Dust) Regulation. The following mitigation measures, which are 

not specifically mentioned in the EIA Report, should be adopted to minimize the dust 

impacts: 

Phasing of Works 

 Proper phasing of the construction works for this Project in both the SHW and Pui O 
areas as tentatively shown in Table 2-6 should be adopted as far as practicable to 
minimize the dust impact at a time. Most section of the pipe laying works in Pui O will 
be undertaken using the trenchless method to minimize the exposed soil surfaces. The 
pipe laying works and the power cable laying works should not be undertaken 
concurrently to minimize the dust emissions at a time. In addition, the pipe laying 
works at Pui O should be carried out section by section to further reduce the dust 
impact. 

Site Hoarding 

 Where a site boundary adjoins a road, street, service lane or other area accessible to 
the public, hoarding of not less than 2.4 m high from ground level should be provided 
along the entire length of that portion of the site boundary except for a site entrance 
or exit. 

Good Site Management 

  As a general guide, the Contractor should maintain high standards of housekeeping 
to keep the site tidiness and prevent emissions of fugitive dust. Any piles of materials 
accumulated on or around the work areas should be cleaned up regularly. Cleaning, 
repair and maintenance of all plant facilities within the work areas should be carried 
out in a manner minimising generation of fugitive dust emissions. 

Exposed Earth 

 Exposed earth should be properly treated by compaction, hydroseeding, vegetation 
planting or seating with latex, vinyl, bitumen as appropriate after the last construction 
activity on the site. 

 

3.9.2 Operational Phase 

No air quality and odour impact is anticipated during operational phase, mitigation 

measure is not required. 
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3.10 RESIDUAL IMPACTS 

No unacceptable residual air quality or odour impact is expected from the proposed 

works during construction and operational phase. 

3.11 ENVIRONMENTAL MONITORING AND AUDIT 

3.11.1 Construction Phase 

The Environmental Monitoring and Audit (EM&A) programme proposed in the EIA 

should be implemented. An additional ASR (LWT4) should be included in the baseline 

and impact monitoring to ensure the compliance of EIAO-TM during construction stage. 

3.11.2 Operational Phase 

No air quality and odour impact is anticipated during operational phase, audit and 

monitoring are not required. 

3.12 CONCLUSIONS 

Potential air quality and odour impact from the construction and operation of the Project 

has been assessed. No odour impact is anticipated during construction and operational 

phases of the Project.  

With the proper implementation of the mitigation measures recommended in the EIA 

Report, adverse dust impact arising from the construction phase of the Project is not 

anticipated. No air quality impact would arise from operation of the Project. 
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4 Review of Noise Impact 

4.1 INTRODUCTION 

This section presents the assessment of potential noise impact arising from the 

construction and operation of the proposed works of the Project based on the latest 

design as described in Section 2. 

The Study Area is defined by a distance of 300m from the site boundary as shown in 

Figure 4.1 and Figure 4.2. Representative Noise Sensitive Receivers (NSRs) have been 

identified. The potential noise has been assessed quantitatively and mitigation measures 

have been proposed if deemed necessary. 

4.2 LEGISLATION REQUIREMENT 

4.2.1 Construction Phase 

The Noise Control Ordinance (NCO) (Cap. 400) provides means to assess construction 

noise impacts. A number of Technical Memoranda (TMs) have been issued under the NCO 

to stipulate control approaches and criteria. The Technical Memorandum on Noise from 

Construction Work Other than Percussive Piling (GW-TM), which provides the guidelines 

for controlling the construction noise from powered mechanical equipment (PME) in 

general construction works, is applicable to the control of noise impacts from the 

construction of this Project. 

The Environmental Impact Assessment Ordinance (Cap. 499) also provides relevant 

criteria for evaluation of construction noise impact. The Technical Memorandum on 

Environmental Impact Assessment Process (EIAO-TM), issued under the EIAO provides 

guidelines and noise criteria for evaluating noise impacts. The assessment criteria are 

defined in Annex 5 of the EIAO-TM. 

General Construction Works during Normal Working Hours 

Under the EIAO, potential noise impact arising from general construction works during 

normal working hours (i.e. 0700 to 1900 hrs on any day not being a Sunday or public 

holiday) at 1 m from the external façade of the uses, which rely on opened windows for 

ventilation, is to be assessed in accordance with the noise criteria specified in the EIAO-

TM. The EIAO-TM construction noise standard for domestic premises is presented in 

Table 4-1. 

Table 4-1 EIAO-TM Day-time Construction Noise Standards 

Use Noise Standard (Leq 30min) dB(A) 

Domestic premises 75 

Education institutions 70 (65), Note (a) 

Note:  
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(a) Assessment criterion for construction noise impact is 70dB(A) for education institutions (65dB(A) 
during examinations). 

4.2.2 Operational Phase 

Fixed plant noise associated with the operation of a project is controlled under Section 

13 of the NCO. The Technical Memorandum on Noise from Places Other than Domestic 

Premises, Public Places or Construction Sites (IND-TM) specifies the applicable ANLs for 

assessing potential operational noise impacts. The noise standards are set out in the 

EIAO-TM as follows: 

 The total fixed source noise level at the facade of the nearest NSR is at least 5 dB(A) 
lower than the appropriate Acceptable Noise Levels (ANL) as specified in the IND-TM; 
or 

 Where the prevailing background noise level in the area is 5 dB(A) or more below the 
appropriate ANL, the total fixed source noise level must not exceed this noise level. 

The ANLs are related to the inherent noise sensitivity of the noise receiver areas in 

question, and different area sensitivity ratings (A, B or C) have been established to reflect 

the background characteristics of different areas. Each noise receiver area is assigned an 

area sensitivity rating based on its predominant land use and the presence, if any, of 

Influencing Factors (IFs) such as nearby industrial areas, major roads or airports. The 

appropriate area sensitivity rating for the NSR is determined with reference to Table 4-2. 

Table 4-2 Area Sensitivity Ratings 

Types of Area Containing NSR Degree to which NSR is affected by IFs 

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: 
(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;  
(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 noise criteria stipulated in the IND-TM apply for all days and general holidays. The 

ANLs are dependent on the area sensitivity rating of the NSRs and the time of the day and 

are presented in Table 4-3. 
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Table 4-3 Acceptable Noise Levels 

Time Period Noise Standard (Leq 30min) dB(A) 

Area sensitive 
rating 

“A” 

Area sensitive 
rating 

“B” 

Area sensitive 
rating 

“C” 

Day-time (0700 - 1900 hrs) 60 (55) 65 (60) 70 (65) 

Evening (1900 - 2300 hrs) 60 (55) 65 (60) 70 (65) 

Night-time (2300 - 0700 hrs) 50 (45) 55 (50) 60 (55) 

Note: The number in brackets indicates the noise limit (ANL -5 dB(A)) for operational noise impact 
assessment. 

 

The noise criteria stipulated in the IND-TM apply for all days and general holidays. The 

ANLs are dependent on the area sensitivity rating of the NSRs and the time of the day and 

are presented in Table 4.3. 

4.3 DESCRIPTION OF THE ENVIRONMENT 

4.3.1 Siu Ho Wan 

The Siu Ho Wan WTW is located near North Lantau Highway and adjacent to the Siu Ho 

Wan Vehicle Pound Vehicle Examination Centre and Weigh Station, Organic Resources 

Recovery Centre Phase 1, Bus Depot of Kowloon Motor Bus Co. Ltd. and City Bus Ltd, and 

Siu Ho Wan Sewage Treatment Works. No NSRs are identified within 300m of the study 

area at Siu Ho Wan site, therefore, no assessment is carried out during construction phase 

and operational phase at the Siu Ho Wan site. 

4.3.2 Pui O 

Pui O Raw Water Pumping Stations are located adjacent to Pui O Lo Wai Tsuen. Most 

residential buildings are 2 or 3 -storey village houses. 

4.4 NOISE SENSITIVE RECEIVERS 

The latest Outline Zoning Plans (OZP), Outline Development Plan (ODP) and relevant land 

use plans published by Lands Department have been reviewed.  One additional NSR 

(namely LWT4) has been identified at Pui O Lo Wai Tsuen after the approval of the EIA 

study. Representative NSRs are summarized in Table 4-4 and shown in Figure 4.2. 
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Table 4-4 Representative Noise Sensitive Receivers 

ID Description Horizontal Distance from the 
Nearest Boundary (m) 

Proposed 
Raw 

Water 
Mains 

Pui O 
RWPS 

Pui O 
No.2 

PWPS 

LUT Lo Uk Tsuen facing South Lantau Road 10   

BOS Bui O Public School (Educational Institution) 
 (2 Floors) facing South Lantau Road 

30 - - 

LWT1 Pui O Lo Wai Tsuen facing South Lantau Road 13 - - 

LWT2 Pui O Lo Wai Tsuen facing South Lantau Road 40 91 88 

LWT3 Pui O Lo Wai Tsuen facing Pui O Raw Water 
Pumping Station 

110 42 105 

LWT4 Pui O Lo Wai Tsuen facing Pui O Raw Water 
Pumping Station 

46 16 36 

ALWT1  Pui O Au Lo Wai Tsuen facing South Lantau 
Road 

71 89 96 

ALWT2  Pui O Au Lo Wai Tsuen facing South Lantau 
Road 

41 128 109 

Notes: RWPS represents Raw Water Pumping Station. Distance over 300m is shown as “-“ 

4.5 POTENTIAL SOURCE OF IMPACTS 

4.5.1 Construction Phase 

Major potential construction noise impacts arising from the Project would be: 

 Construction of new WTW extension and modification existing WTW facilities in Siu 
Ho Wan WTW; 

 Partial demolition and extension of Pui O No. 2 Raw Water Pumping Station (PO2PS); 
and 

 Laying of two sections of raw water mains at Pui O by open trench method and 
trenchless method. 

 Laying of underground power cables in between Pui O Raw Water Pumping Station 
(POPS) and PO2PS by open trench method (within the POPS site) and trenchless 
method (for the remaining sections outside the POPS site). 

No construction noise impact would be expected in Siu Ho Wan site as no NSR is identified 

in that area. Noise impact in the Siu Ho Wan area is not further considered in this review. 

4.5.2 Operational Phase 

No operation noise impact would be expected in Siu Ho Wan area as no NSR is identified 

in that area. 

During operation, noise will be generated from fixed plants installed at Pui O Raw Water 

Pumping Station and Pui O No. 2 Raw Water Pumping Station. These include raw water 

pumps, transformers, the blowers and ventilation fans. The equipment of Pui O raw water 

pumping stations is shown in Appendix 4C. 
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No other fixed noise source is identified within 300m from the Project boundary. 

4.6 ASSESSMENT METHODOLOGY 

4.6.1 Construction Phase 

The construction noise impact assessment was undertaken in accordance with the 

procedures outlined in the Technical Memorandum on Noise from Construction Work 

other than Percussive Piling (GW-TM), which is issued under the Noise Control Ordinance 

(NCO) and the Technical Memorandum on EIA Process (EIAO-TM). The assessment 

methodology is summarised as follows:  

 Identify the representative NSRs that may be affected by the construction of the 
Project; 

 Determine the plant teams for corresponding construction activities, based on the 
agreed plant inventory (see Appendix 4A); 

 Assign sound power levels (SWLs) to the PME proposed based on the GW-TM and list 
of SWLs of other commonly used PME; 

 Calculate the correction factors based on the distance between the NSRs and the 
notional noise source positions of different works areas; 

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

 A +3 dB(A) façade correction was added to the predicted noise levels to account for 
the façade effect at each NSR; and 

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

In the EIA report, demolition of the entire building of the existing Pui O Raw Water 

Pumping Station (POPS), construction of new POPS building and re-provision of new 

pumping facilities at the same site were assumed.  Under the revised design, the existing 

POPS will be transformed into a power centre to support the operation of the future 

uprated Pui O No. 2 Raw Water Pumping Station (PO2PS). The existing POPS will be kept 

intact with electrical works to be carried out inside the building and only minor 

refurbishment works will be carried out for the existing structure. The entire building of 

the existing POPS will be retained under the Project. 

On the other hand, the EIA Report assumed that the entire PO2PS would be retained and 

only internal renovation would be carried out at the site.  Under the revised design, 

partial demolition of PO2PS is proposed to allow uprating of the pumping capacity. Key 

construction activities at PO2PS would mainly include general site clearance, building 

demolition works, foundation construction and superstructural works. 

The water mains and power cables in Pui O will be constructed in small sections by a 

combination of trenching (open cut) method and trenchless (pipe jacking or exposed 

pipe) methods as shown Figure 4.2.  No significant change in the water mains alignment 
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is proposed as compared to that assumed in the EIA Report. The alignment of power 

cables is shown in Figure 4.2. Major construction activities for the trenching (open cut) 

and trenchless (pipe or cable jacking) methods would include excavation of trench, 

breaking up of pavement, installation of pipes/power cables and bedding, pipe jacking, 

backfilling, reinstatement of road surface (refer to Appendix 4A).  

Exposed pipe laying method is proposed in the northern alignment for the pipe sections 

across the watercourses. The exposed pipe laying would involve construction of pipe 

saddles (in minimal scale) on ground surface as pipe supports and fixing of water mains 

on the saddles. The construction activities of exposed pipe laying would be minor to the 

remaining construction works. In particular, the trenching works for mains laying and 

building construction at PO2PS (in larger scale) are closer to the nearest NSRs and 

already assessed in this Review. The exposed pipe laying in minor scale is further away 

from the nearest NSR. With implementation of the mitigation measures as discussed 

below, no unacceptable noise impact would arise from the exposed pipe laying. The 

exposed pipe laying works are therefore not included in the noise calculation.  

Based on the review of the noise assessment results in the EIA report and the latest 

design, it is considered that the following mitigation measures should be adopted and 

therefore have been included in the construction noise calculations of this review: 

 Adoption of quiet PME (refers to Appendix 4A). 

 50 % On-time percentage would be used for lorry during raw water mains 
construction; and 

 For partial demolition and construction of PO2PS and the raw water mains / power 
cable laying works, use of temporary noise barrier is proposed to reduce the noise 
generated from movable plant (-5 dB(A)) and stationary plant (-10dB(A)). 

 Raw water mains laying and power cable laying works in Pui O would not be carried 
out concurrently to minimize cumulative noise impact.  

4.6.2 Operational Phase 

The methodology for the operational noise impact assessment follows the procedures 

outlined in the Technical Memorandum on Noise from Places other than Domestic 

Premises, Public Places or Construction Sites (IND-TM).  The methodology is summarised 

as follows: 

 Identify types of equipment and the number of equipment (Appendix 4C); 

 Assign sound power levels (SWLs) to the proposed equipment, with reference to 
other approved EIA studies in similar nature, Good Practices on Pumping System 
Noise Control (GP-PS) and Good Practices on Ventilation System Noise Control (GP-
VS); 

 Identify representative NSRs that may be affected by the fixed plant; 

 Calculate the correction factors, using a conservative approach, based on the 
horizontal distance between the NSRs and the fixed plant sources; 
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 Calculate the corrected noise levels after taking into account other corrections such 
as potential screening effects by adopting standard acoustics principles; and 

 Present the results in terms of Leq 30min dB(A), as specified in the IND-TM.  

 

Since LWT4 is located close to LWT2, which experiences the same background noise 

environment as LWT2. The recommended noise criteria for LWT4 would be same as 

those for LWT2 in the approved EIA Report as shown in Table 4-5 below. 

Table 4-5 Recommended Noise Criteria for LWT4 

Time Period Noise Standard (Leq 30min) dB(A) 

Day & Evening 55 

Night-time 45 

4.7 PREDICTION AND EVALUATION OF ENVIRONMENTAL 
IMPACTS 

4.7.1 Construction Phase 

The predicted construction noise levels at the NSRs are presented in Table 4-6 below. 

The detailed assessment is shown in Appendix 4C. 

Table 4-6 Predicted Construction Noise Levels 

ID Name Maximum Predicted 
Noise Level  

(Leq 30min) dB(A) 

LUT Lo Uk Tsuen 59 

BOS Bui O Public School (Educational Institution) (2 
Floors) 

50 

LWT1 Pui O Lo Wai Tsuen facing South Lantau Road 60 

LWT2 Pui O Lo Wai Tsuen facing South Lantau Road 67 

LWT3 Pui O Lo Wai Tsuen facing Pui O Raw Water 
Pumping Station 

69 

LWT4 Pui O Lo Wai Tsuen facing Pui O Raw Water 
Pumping Station 

74 

ALWT1  Pui O Au Lo Wai Tsuen facing South Lantau 
Road 

64 

ALWT2  Pui O Au Lo Wai Tsuen facing South Lantau 
Road 

65 

 

The results indicated that the predicted construction noise levels comply with the EIAO-

TM daytime construction noise standards of 75 dB(A) for domestic premises and 70 

dB(A) for school (65 dB(A) during examination period).  

4.7.2  Operational Phase 

The predicted fixed plant noise level at the closest NSR to POPS and PO2PS (i.e. LWT4) is 

presented in Table 4-7 below. The detailed assessment is shown in Appendix 4C. 
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Table 4-7 Predicted Fixed Plant Noise Levels 

ID Name Predicted Fixed Plant Noise Level  
(Leq 30min) dB(A) 

LWT4 Pui O Lo Wai Tsuen facing the Pumping 
Station 

44.5 

The predicted noise level at LWT4 comply with the day-time (55 dB(A)) and night-time 

(45 dB(A)) noise criteria. 

4.8 CUMULATIVE IMPACTS 

4.8.1 Construction Phase 

No NSR is identified in SHW study area. No cumulative noise impact in SHW is expected. 

The proposed sewers/rising mains under “Agreement No. CE 17/2012 (DS) Outlying 

Islands Sewerage Stage 2 - South Lantau Sewerage Works” and their construction 

programmes would have interface issue with the construction of raw water pipes under 

this Project. However, it has been agreed with DSD to explore the option of entrustment 

works to avoid unnecessary repeated construction works (such as road opening) along 

South Lantau Road, which would adversely affect the local residents and road users. In 

view of that, cumulative construction noise impact is not anticipated. 

4.8.2 Operational Phase 

No other fixed plant noise source is identified in the study area. No cumulative noise 

impact is anticipated during operational phase. 

4.9 MITIGATION MEASURES 

4.9.1 Construction Phase 

The good site practices as recommended in the EIA report should be adopted for the 

Project. Quiet PME with sound power level lower than the value specified in the GW-TM 

should be used for Project construction as far as practicable. For partial demolition and 

construction of PO2PS and the raw water mains / power cable laying works, use of 

temporary noise barrier is proposed to reduce the noise generated from movable plant 

(-5 dB(A)) and stationary plant (-10dB(A)). Raw water mains laying and power cable 

laying works in Pui O should not be carried out concurrently to minimize cumulative 

noise impact. 

4.9.2 Operational Phase 

With reference to Appendix 4C, pump sets of PO2PS should be enclosed within the 

structure material of 150 mm reinforced concrete and 225mm brick walls without any 

openings and the door should be closed during operation of the RWPS. Blower should be 

enclosed inside a plant room. Acoustic louvers should be provided for the ventilation fans 

of POPS and PO2PS as well as the blower installed at PO2PS. 
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4.10 RESIDUAL IMPACTS 

No unacceptable residual impact is expected from the proposed works of the Project. 

4.11 ENVIRONMENTAL MONITORING AND AUDIT 

4.11.1 Construction Phase 

The Environmental Monitoring and Audit (EM&A) programme proposed in the EIA 

should be implemented. An additional NSR (LWT4) should be included in the baseline 

and impact monitoring to ensure the compliance of EIAO-TM during construction stage. 

4.11.2 Operational Phase 

Following the EIA approach, noise audit and monitoring are not required during 

operation. 

4.12 CONCLUSIONS 

Potential noise impact from the construction and operation of the Project has been 

assessed. With the proper implementation of the mitigation measures, construction and 

operational noise impact arising from the Project is not anticipated. 
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5 Review of Water Quality 
Impact 

5.1 INTRODUCTION 

This Section presents the review of water quality impact during construction and 

operation phases in the approved EIA Report.   

5.2 ENVIRONMENTAL LEGISLATION AND STANDARDS 

All legislation and standards regarding the water quality impact presented in the 

approved EIA Report have been reviewed and remain valid. 

5.2.1 Water Pollution Control Ordinance (WPCO) 

The Water Pollution Control Ordinance (Cap. 358) is the major legislation relating to the 

protection and control of water quality in Hong Kong.  Hong Kong waters are divided into 

ten water control zones (WCZ). Corresponding statements of Water Quality Objectives 

(WQO) are stipulated for different water regimes (marine waters, inland waters, bathing 

beaches subzones, secondary contact recreation subzones and fish culture subzones) in 

the WCZ based on their beneficial uses. The proposed Project belongs to the catchment 

of the North Western and Southern WCZs. The WQOs for the North Western and Southern 

WCZs are presented in Table 5-1 and Table 5-2, respectively. 

Table 5-1 Water Quality Objectives for North Western Water Control Zone 

Parameter Objective Part(s) of Zone 

Aesthetic 
Appearance 

(a) discharge shall not cause objectionable odour or 
discoloration 

Whole Zone 

(b) no tarry residue, floating wood, articles made of 
grass, plastic, rubber or any other substance 

Whole Zone 

(c)   Mineral   oil   not   visible   on   the    surface. 
Surfactants shall not give rise to a lasting foam. 

Whole Zone 

(d) no recognizable sewage-derived debris Whole Zone 

(e) no floating, submerged or semi-submerged subjects 
likely to interfere with the free movement or damage 
of material 

Whole Zone 

(f) not to contain substances which settle to    form 
objectionable deposits 

Whole Zone 

E. coli annual geometric mean not to exceed 610/100 mL Secondary contact 
recreation subzones 

geometric mean not to exceed 180/100 mL during 
March to October inclusive in 1 year; sample should be 
taken at least 3 times in 1 calendar month at intervals 
of between 3 to 14 days 

Bathing beach subzones 

geometric mean of the most recent 5 consecutive Tuen Mun (A) and Tuen 
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Parameter Objective Part(s) of Zone 

samples taken at intervals of between 7 and 21 days 
not to be less than 1/100 mL 

Mun (B) Subzones and 
Water Gathering Ground 
Subzones 

geometric mean of the most recent 5 consecutive 
samples taken at intervals of between 7 and 21 days 
not to exceed 1000/100 mL 

Tuen Mun (C) and other 
Inland Waters 

Colour Not to exceed 30 Hazen units Tuen Mun (A) and Tuen 
Mun (B) Subzones and 
Water Gathering Ground 
Subzones 

Not to exceed 50 Hazen units Tuen Mun (C) and other 
Inland Waters 

Dissolved Oxygen 
within 2 m of 
bottom 

not less than 2 mg/L for 90% samples Marine waters 

Depth Average 
Dissolved Oxygen 

not less than 4 mg/L for 90% samples Marine waters fish 
culture subzones 

not less than 4mg/L at any point within the water 
column 

Tuen Mun (A) and Tuen 
Mun (B) Tuen Mun (C) 
Subzones, Water 
Gathering Ground 
Subzones and other 
Inland waters 

pH value within the range 6.5 to 8.5; change due to waste 
discharge not to exceed 0.2 

Marine waters except 
bathing beach 
subzones 

within the range 6.5 - 8.5 Tuen Mun (A) and Tuen 
Mun (B) Tuen Mun (C) 
Subzones and water 
gathering ground 
subzones 

within the range 6.0 - 9.0 Other inland waters 

within the range 6.0 - 9.0; change due to waste 
discharge not to extend by 0.5 

Beach Bathing Subzones 

Salinity change due to waste discharge not to exceed 10% of 
natural ambient level 

Whole zone 

Temperature 
change due to waste discharge not to exceed 2

o
C 

Whole zone 

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

Marine waters 
 
 

annual median not to exceed 20 mg/L Tuen Mun (A) and Tuen 
Mun 
(B) Tuen Mun (C) 
Subzones 
and water gathering 
ground 
subzones 

annual median not to exceed 25 mg/L Other inland waters 

5-Day 
Biochemical 
Oxygen 

not to exceed 3 mg/L Tuen Mun (A) and Tuen 
Mun (B) Tuen Mun (C) 
Subzones and water 
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Parameter Objective Part(s) of Zone 

Demand gathering ground 
subzones 

not to exceed 5 mg/L Other inland waters 

Chemical Oxygen 
Demand 

not to exceed 15 mg/L 
 
 

Tuen Mun (A) and Tuen 
Mun (B) Tuen Mun (C) 
Subzones and water 
gathering ground 
subzones 

not to exceed 30 mg/L Other inland waters 

Un-ionized 
ammonia 

annual mean not to exceed 0.021 mg/L Whole zone 

Nutrients not to be present in quantities that cause excessive 
growth of  algae or other aquatic plants 

Marine waters 

annual mean depth average inorganic nitrogen not to 
exceed 0.3 mg/L 

Castle Peak Bay Subzone 

annual mean depth average inorganic nitrogen not to 
exceed 0.5 mg/L 

Marine waters except 
Castle Peak Bay Subzone 

Toxins not to be present at levels producing significant toxic 
effect, 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 

not to cause a risk to any beneficial use of the aquatic 
environment 

Whole zone 

Phenol not to produce a specific odour or concentrations 
greater than 0.05 mg/L as C6H5 OH 

Bathing Beach Subzones 

Turbidity No changes in turbidity or any other factors shall 
reduce light transmission substantially from the 
normal level 

Bathing Beach Subzones 

 

Table 5-2 Water Quality Objectives for Southern Water Control Zone 

Parameter Objective Part(s) of Zone 

E. coli annual geometric mean not to exceed 610/100 mL Secondary contact 
recreation subzones; fish 
culture subzones 

geometric mean not to exceed 180/100 mL during 
March to October inclusive in 1 year; sample should be 
taken at least 3 times in 1 calendar month at intervals 
of between 3 to 14 days 

Bathing beach subzones 

Dissolved Oxygen 
within 2 m of 
bottom 

not less than 2 mg/L for 90% samples Marine waters except fish 
culture subzones 

not less than 2 mg/L for 90% samples Fish culture subzones 

Depth averaged 
Dissolved Oxygen 

not less than 4 mg/L for 90% samples i) Marine waters 
ii) Inland waters of the 
zone 

not less than 5 mg/L for 90% samples Fish culture subzones 

not less than 4mg/L at any point within the water 
column 

Inland waters of the zone 

pH value within the range 6.5 to 8.5; change due to waste 
discharge not to extend by 0.2 

Marine waters except 
bathing beach 
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Parameter Objective Part(s) of Zone 

subzones; Mui Wo (A), 
Mui Wo (B), Mui Wo 
(C), Mui Wo (E) and Mui 
Wo (F) Subzones 

within the range 6.0 - 9.0; change due to waste 
discharge not to extend by 0.5 

Bathing beach zones 
 

within the range 6.0 – 9.0 Mui Wo (D) Subzones and 
other inland waters 

Salinity change due to waste discharge not to exceed 10% of 
natural ambient level 

Whole zone 

Temperature 
change due to waste discharge not to exceed 2

o
C 

Whole zone 

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

Marine waters 
 

annual median not to exceed 20 mg/L Mui Wo (A), Mui Wo 
(B), Mui Wo (C), Mui 
Wo (E) and Mui Wo (F) 
Subzones 

annual median not to exceed 25 mg/L Mui Wo (D) Subzones and 
other inland waters 

Chemical Oxygen 
Demand 

not to exceed 30 mg/L Inland waters of the Zone 

Aesthetic 
Appearance 

(a) discharge shall not cause objectionable    odour 
or discoloration 

Whole Zone 

(b) no tarry residue, floating wood, articles    made 
of grass, plastic, rubber or any other substance 

Whole Zone 

(c)   Mineral   oil   not   visible   on   the    surface. 
Surfactants shall not give rise to a lasting foam. 

Whole Zone 

(d) no recognizable sewage-derived debris Whole Zone 

(e) no floating, submerged or semi-submerged subjects 
likely to interfere with the free movement 
or damage of material 

Whole Zone 

(f) not to contain substances which settle to    form 
objectionable deposits 

Whole Zone 

Nutrients not to be present in quantities that cause excessive 
growth of algae or other aquatic plants 

Marine waters 

annual mean depth average inorganic nitrogen not to 
exceed 0.1 mg/L 

Marine waters 

5-Day Biochemical 
Oxygen Demand 

not to exceed 5 mg/L Inland waters of the Zone 

Unionized 
Ammonia 

annual level shall not exceed 0.021 mg/L Whole Zone 

Dangerous 
Substances 

not to be present at levels producing significant toxic 
effect in humans, fish or any other aquatic organisms, 
with due regard to biologically cumulative effects in 
food chains and to toxicant interactions with each 
other 

Whole zone 

not to cause a risk to any beneficial use of the aquatic 
environment 

Whole zone 
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5.2.2 Technical Memorandum 

Besides setting the WQOs, the WPCO controls effluent discharging into the WCZs through 

a licensing system. A Technical Memorandum (TM) on Standards for Effluents Discharged 

into Drainage and Sewerage Systems, Inland and Coastal Waters was issued under the 

WPCO which gives guidance on the permissible effluent discharges based on the type of 

receiving waters (foul sewers, storm water drains, inland and coastal waters). The limits 

control the physical, chemical and microbial quality of effluents. Under the TM, effluents 

discharged into inland waters are subject to standards for particular volumes of 

discharge. The discharge standard will vary with the use of downstream water. The 

majority of the inland water bodies within the study area at Pui O are used for agricultural 

purposes, which are classified as Group B inland waters. Any new effluent discharge 

during the construction phase would be required to comply with the terms and 

conditions of a discharge licence, issued by EPD, under the WPCO. No new effluent will be 

allowed within 100m of the boundaries of Pui O beach in any direction, including rivers, 

streams and storm water drains. 

5.2.3 Practice Notes 

A practice note (PN) for professional persons was issued by the EPD to provide 

environmental guidelines for handling and disposal of construction site discharges. The 

ProPECC PN 1/94 “Construction Site Drainage” provides good practice guidelines for 

dealing with various types of discharge from a construction site.  Practices outlined in the 

PN should be followed as far as possible during construction to minimize the water 

quality impact due to construction site drainage. 

5.3 BASELINE CONDITIONS 

There are three main streams at Pui O (labelled Streams 1 to 3 in Figure 5.2), which drain 

agricultural, plantation and village areas. River water quality data are not available for 

the inland water courses in Siu Ho Wan and the streams in Pui O from the EPD routine 

river water quality monitoring programme. 

The largest stream, Stream 1, drained the southern slopes of Yi Tung Shan. The stream 

course was largely natural to the north of South Lantau Road, with good water quality 

and a substrate consisting of cobbles and large boulders. In the lower reaches below the 

South Lantau Road, the stream channel was modified with rock-filled gabion and 

concrete. Stream 2 flowed through the centre of Pui O village, and formed a tributary of 

the larger Stream 1. Though relatively natural in its upper reaches to the north of South 

Lantau Road, this stream was affected by domestic inputs from village housing within Pui 

O village. South of the road, the stream was obviously polluted with organic wastes, being 

malodorous. Stream 3 was a relatively small watercourse and appeared to have good 

water quality. 
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5.4 WATER SENSITIVE RECEIVERES 

The water sensitive receivers identified in the Siu Ho Wan and Pui O are shown in Figure 

5.1 and Figure 5.2, respectively. There are concrete drainage channels to the north and 

south of the SWH WTW which collect the surface runoff in the area, including the runoff 

from the small seasonal streams on the hillslopes above the SHW WTW (see Figure 5.1). 

There are three streams at Pui O which would fall partially within the proposed works 

areas. The streams discharge to Pui O Wan, where there is a gazetted beach (i.e. Pui O 

beach). Except some minor differences in inland water courses, the WSRs identified in 

the approved EIA Report remain valid.  

5.5 ASSESSMENT METHODOLOGY 

Following the EIA approach, the water sensitive receivers that may be affected by the 

Project were identified. Potential sources of water quality impact that may arise during 

the construction and operation phases were identified and evaluated. The need for 

mitigation measures to reduce any identified adverse impacts on water quality to 

acceptable levels was determined. Cumulative water quality impact, which was not 

expected during EIA stage, has been assessed under this Review in Section 5.7. 

5.6 IDENTIFICATION AND EVALUATION OF IMPACTS 

5.6.1 Construction Phase 

Potential sources of water quality impact associated with the construction phase of the 

Project have been identified and include: 

 construction site runoff and drainage; 

 general construction activities;  

 sewage effluent produced by on-site workforce; and 

 construction near inland water. 

5.6.1.1 Construction Site Runoff and Drainage 

Runoff from the construction works areas at Siu Ho Wan and Pui O during earthworks 

and demolition works may contain increased loads of sediments, other suspended solids 

and contaminants. Potential sources of pollution from site drainage include: 

 runoff and erosion from exposed soil surfaces, earth working areas and stockpiles; 

 release of cement materials with rain wash; 

 wash water from dust suppression sprays; and 

 fuel and lubricants from maintenance of construction vehicles and mechanical 
equipment. 
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Sediment laden runoff may carry pollutants into the nearby drainage channels at Siu Ho 

Wan and streams at Pui O. Associated effects which may arise include increased 

suspended solids levels in receiving waters and blockage of storm water drains. The 

refurbishment of POPS, uprating of PO2PS, cable laying, construction SHW RWBPS, raw 

water mains outside the RWBPS and extension to the SHW WTW would mainly take place 

within the existing site boundaries, with a small works area. The mainlaying works of the 

proposed raw water mains in Pui O would partly overlap with the stream courses. The 

impact to these natural stream courses will be avoided by using either trenchless or pipe 

bridge for the construction of water mains at each the stream-crossing sections.  

Mitigation measures should be implemented to control construction site runoff and 

drainage from the works areas, and to prevent runoff and drainage water with high levels 

of suspended solids from entering local storm water drainage system or the nearby 

streams and subsequent Pui O Wan and Pui O beach. With the implementation of 

adequate construction site drainage and provision of sediment removal facilities, it is 

anticipated that unacceptable water quality impacts would not arise. 

5.6.1.2 General Construction Activities 

On-site construction activities may cause water pollution from the following: 

 uncontrolled discharge of debris and rubbish such as packaging, construction 
materials and refuse; and 

 spillages of liquids stored on-site, such as oil, diesel and solvents etc, are likely to 
result in water quality impacts if they enter the drainage channel at Siu Ho Wan, the 
nearby streams at Pui O, or local storm water drainage system. 

Good construction and site management practices should be observed to ensure that 

litter, fuels and solvents do not enter the nearby watercourses or storm water drains. 

5.6.1.3 Sewage Effluents 

Domestic sewage would be generated from the workforce during the construction phase. 

However, this temporary sewage can be adequately treated by interim sewage treatment 

facilities, such as portable chemical toilets, which can be installed within the construction 

site. With proper implementation of the control measures, adverse water quality impact 

arising from the domestic sewage would be anticipated. 

5.6.1.4 Construction Works near Inland Waters 

The proposed water mains would be laid across inland waters as assumed in the EIA 

Report.  Under the latest design, exposed pipe laying method is proposed across all 

surface waters identified in the Project sites including a man-made channel in SHW and 

the natural streams in Pui O.  The exposed pipe will be supported by two pipe saddles on 

the ground surface on either sides of the watercourses and will be held above the surface 

water with no physical attachment to the watercourse. The WSD’s Typical Details of 
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Supports for Exposed Pipeworks 1 will be followed for the construction of exposed 

sections. No permanent and temporary works would be undertaken at the watercourse.  

All watercourses and surface waters identified in the study area will not be disturbed 

both physically (i.e. no structural change) and hydrologically (i.e. no alternation of water 

flow nor water volume) under revised design. The implementation of measures to control 

runoff and drainage will be important for the construction works adjacent to the inland 

water in order to prevent runoff and drainage water with high levels of suspended solids 

from entering the water environment.  

However, the construction work scale is minor (the exposed pipe is only 1.2 m in 

diameter). The key water pollution source such as exposed surface or excavated material 

involved in the exposed pipe laying would be limited to pipe supports in minimal scale as 

compared to the trenching (open cut) method. No significant water quality impact is 

therefore expected. With the implementation of adequate construction site drainage as 

specified in the ProPECC PN 1/94 “Construction Site Drainage” and the provision of 

mitigation measures as described in the ETWB TC (Works) No. 5/2005 “Protection of 

natural streams/rivers from adverse impacts arising from construction works”, no 

unacceptable water quality impacts would arise. 

5.6.2 Operation Phase 

During the operation of the Project, the process wastewater generated from the extended 

Siu Ho Wan WTW would normally be recycled back to the raw water inlet. No wastewater 

discharge would therefore be expected. Domestic wastewater generated from the office 

of the extended Siu Ho Wan WTW would be limited and would be discharged to the sewer 

and treated in the sewage treatment plant.  

The brine and chemical waste solutions generated from the OSCG system of about 2 m3 

per day will be mixed and neutralized before proper disposal.  The neutralized solutions 

will be properly stored in sealed containers and tankered to DSD’s Sewage Treatment 

Works (STW) following the approach adopted in other existing OSCG plants in Hong Kong 

such as the OSCG plant in Ngau Tam Mei WTW.  Consent on such disposal arrangement 

has been obtained from DSD under other similar OSCG plants in Hong Kong. Prior consent 

will be obtained from the DSD for this Project before carrying out the tankering operation.      

There will be no effluent discharge into the environment during Project operation. Hence, 

no adverse water quality impact arising from the operation of the Project would be 

anticipated. 

5.7 CUMMULATIVE IMPACTS 

There are four concurrent projects potentially causing cumulative water quality impacts 

during construction phase: 

 
1 https://www.wsd.gov.hk/filemanager/en/content_1599/WSD0106-D.pdf 
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 Agreement No. CE69/2015(CE) – Tung Chung New Town Extension (East) 
[Construction of SHW Fresh Water Service Reservoir to the east of SHW WTW and 
associated fresh water mains within WTW and along Cheung Tung Road] 

 Contract No. DC/2016/01 – Construction of an Additional Sewage Rising Main 
between Tung Chung and Siu Ho Wan along Cheung Tung Road and Associated Works 

 Agreement No. CE17/2012(DS) – Outlying Islands Sewerage Works Stage 2 - South 
Lantau Sewerage Works 

 Proposed Comprehensive Residential and Commercial Development atop Siu Ho Wan 
Depot 

The water quality impacts such as construction site run-off associated with the Project 

would have potential cumulative impacts with the concurrent projects. Considering the 

small scale and localized works as well as the good implementation of mitigation 

measures recommended, no unacceptable cumulative water quality impact is anticipated. 

5.8 MITIGATION MEASURES 

The mitigation measures recommended in the approved EIA Report would remain 

applicable as specified below. 

5.8.1 Construction Phase 

5.8.1.1 Construction Site Runoff 

Proper site management measures should be implemented to control site runoff and 

drainage, and thereby minimize potential adverse impacts on water quality. The site 

practices outlined in ProPECC PN 1/94 Construction Site Drainage should be followed as 

far as practicable in order to minimize surface runoff and the chance of erosion, and also 

to retain and reduce any suspended solids prior to discharge. These practices include the 

following measures. 

 Before commencing any site formation work, all sewer and drainage connections 
should be sealed to prevent debris, soil, sand etc. from entering public sewers/drains. 

 Sand/silt removal facilities such as sand traps, silt traps and sediment basins should 
be provided to remove sand/silt particles from runoff to meet the requirements of the 
Technical Memorandum standard under the Water Pollution Control Ordinance. The 
design of silt removal facilities should be based on the guidelines provided in ProPECC 
PN 1/94. All drainage facilities and erosion and sediment control structures should 
be inspected monthly and maintained to ensure proper and efficient operation at all 
times and particularly during rainstorms. 

 Water pumped out from foundation excavations should be discharged into silt 
removal facilities. 

 Open trench excavation for the mainlaying works at Pui O near the stream courses 
should be avoided in the wet season as far as practicable (i.e. during April to October), 
and the trench should be excavated and backfilled in short sections. 



 

 

 

AGREEMENT NO. CE 82/2017 (WS) – SIU HO WAN WATER TREATMENT WORKS EXTENSION - 

INVESTIGATION, DESIGN AND CONSTRUCTION  

Review Report on Environmental Impact Assessment| Issue 2 
 

44 

 Exposed soil surfaces should be protected by paving or fill material as soon as possible 
to reduce the potential of soil erosion. 

 Open stockpiles of construction materials or construction wastes on-site of more than 
50m3 should be covered with tarpaulin or similar fabric during rainstorms. 

5.8.1.2 General Construction Activities 

Debris and refuse generated on-site should be collected, handled and disposed of 

properly to avoid entering the nearby watercourses and storm water drains. Stockpiles 

of cement and other construction materials should be kept covered when not being used. 

In particular, care should be exercised during the mainlaying works at Pui O at the 

locations where the proposed raw water mains would be constructed over the top of the 

streams. 

Oils and fuels should only be used and stored in designated areas which have pollution 

prevention facilities. All fuel tanks and storage areas should 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.  The bund should be drained of rainwater after a rain event. 

5.8.1.3 Sewage from Construction Workforce 

Temporary sanitary facilities, such as portable chemical toilets, should be employed on-

site. A licensed contractor would be responsible for appropriate disposal and 

maintenance of these facilities. 

5.8.1.4 Construction Works near Inland Waters 

In addition, the practices outlined in ETWB TC (Works) No. 5/2005 “Protection of natural 

streams/rivers from adverse impacts arising from construction works” should be 

adopted where applicable to minimize the water quality impacts upon the natural 

watercourse. The following mitigation measures should be adopted for the construction 

works near the watercourse: 

 Temporary stockpile or storage of construction materials e.g. excavated soil / waste 
/ chemicals in the construction sites should be limited to absolute minimum amount, 
located at a safe location that is practically furthest away from the watercourses and 
are to be removed from sites at the earliest opportunity. 

 Any stockpiling of construction materials and dusty materials, if unavoidable, should 
be covered with tarpaulin or similar waterproof fabric and secure all temporary 
covers to stockpiles. 

 Avoid disorder and storage of unnecessary materials in working areas.   

 Any temporary works site should be isolated from the watercourse, such as by placing 
of sandbags, to prevent soil or material from slipping into the watercourse. 

5.8.2 Operation Phase 

The neutralized solutions generated from the OSCG (refers to  Section 5.6.25.6.2 above) 

shall be properly stored in sealed containers and tankered to DSD’s STWs following the 
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approach adopted in other existing OSCG plants in Hong Kong.  Prior consent shall be 

obtained from the DSD on the disposal arrangement for this Project before carrying out 

the tankering operation. 

5.9 RESIDUAL IMPACTS 

With the full implementation of the recommended mitigation measures for the 

construction phase of the proposed Project, no unacceptable residual impacts on water 

quality are anticipated.  

5.10 ENVIRONMENTAL MONITORING AND AUDIT 

In the approved EIA Report, specific water quality monitoring programme was 

considered as unnecessary while regular audit of the implementation of the proposed 

mitigation measures was recommended. No changes to these monitoring and audit 

requirements as recommended in the approved EIA Report are proposed. 

5.11 CONCLUSIONS 

A review of the construction water quality impact assessment has been conducted. The 

review concluded that the water quality impact evaluation and recommendation 

presented in the approved EIA Report are still applicable and valid. 

 

  



 

 

 

AGREEMENT NO. CE 82/2017 (WS) – SIU HO WAN WATER TREATMENT WORKS EXTENSION - 

INVESTIGATION, DESIGN AND CONSTRUCTION  

Review Report on Environmental Impact Assessment| Issue 2 
 

46 

6 Review of Ecological Impact 

6.1 INTRODUCTION 

This Section presents the review of ecological impact during construction and operation 

phases based on updated Project design and ecological baseline conditions. 

6.2 ENVIRONMENTAL LEGISLATION AND STANDARDS 

Reference has been made to the Technical Memorandum on Environmental Impact 

Assessment Process (EIAO-TM) issued under the Environmental Impact Assessment 

Ordinance (EIAO) in the evaluation of potential ecological impacts, particularly Annex 8 

Criteria for Evaluating Ecological Impact and Annex 16 Guidelines for Ecological 

Assessment.  The following Guidance Notes have also been taken to account: 

 GN 6/2010 Some Observations on Ecological Assessment from the Environmental 
Impact Assessment Ordinance Perspective; 

 GN 7/2010 Ecological Baseline Survey for Ecological Assessment; and 

 GN 10/2010 Methodologies for Terrestrial and Freshwater Ecological Baseline 
Surveys. 

 In addition, the following legislation and guidelines provide the framework for 
conducting ecological surveys and the protection of species and habitats of ecological 
importance for ecological impact assessment in Hong Kong:  

 Forests and Countryside Ordinance (Cap 96); 

 Wild Animals Protection Ordinance (Cap 170);  

 Country Parks Ordinance (Cap. 208) 

 Protection of Endangered Species of Animals and Plants Ordinance (Cap 586);  

 Environment, Transport and Works Bureau (ETWB) Technical Circular (Works) No. 
10/2013, Tree Preservation 

 Environment, Transport and Works Bureau Technical Circular (Works) No. 2/2004 – 
Maintenance of Vegetation and Hard Landscape Features 

 Hong Kong Plant Database of Hong Kong Herbarium, Agriculture, Fisheries and 
Conservation Department  

 (http://www.hkherbarium.net/Herbarium/frame.html) 

 Hong Kong Biodiversity Database of Agriculture, Fisheries and Conservation 
Department 

 (http://www.afcd.gov.hk/english/conservation/hkbiodiversity/database/search.as
p)  

http://www.epd.gov.hk/eia/english/legis/memorandum/annex8.html
http://www.epd.gov.hk/eia/english/legis/memorandum/annex8.html
http://www.hkherbarium.net/Herbarium/frame.html
http://www.afcd.gov.hk/english/conservation/hkbiodiversity/database/search.asp
http://www.afcd.gov.hk/english/conservation/hkbiodiversity/database/search.asp
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6.3 ECOLOGICAL BASELINE CONDITIONS 

6.3.1 Study Area 

The Study Area (SA) for this ecological impact assessment includes all areas within 500m 

distance from the boundaries of the Project Areas (PA) at Siu Ho Wan and Pui O (Figures 

6.1a – 6.2b).  For clear presentation of data, the PA in this Report refers to the areas 

within the Project site boundaries, whereas the SA refers to the areas within a 500m from 

the boundary of the PA but excluding the PA. 

6.3.2 Literature Review 

6.3.2.1 Existing Data Adopted 

A literature review was conducted to characterise the existing ecological conditions of 

the PA and SA at Siu Ho Wan and Pui O, and identify habitats based on the recent aerial 

photos and relevant previous studies.  General studies (if any), which may not necessarily 

focus on the SA, were also reviewed, with relevant information extracted from the 

report(s) whenever possible. 

The relevant and available literature which has been reviewed using a scope mentioned 

above include, but not limited to, the follows: 

 EIA-065/2001 – 132 KV Supply Circuit from Pui O via Chi Ma Wan Peninsula via Sea 
Crossing towards Cheung Chau (CLP, 2002) (1), and the subsequent relevant data 
collected as requested by the EM&A programme (LMCL EM&A) (2)  

 EIA-100/2004 – Extension of Siu Ho Wan Water Treatment Works – Investigation 
(WSD, 2004) (3) 

 EIA-186/2010 – Integration of Siu Ho Wan and Silver Mine Bay Water Treatment 
Works (WSD, 2010) (4) 

 EIA- 233/2015 – Tung Chung New Town Extension (CEDD, 2015) (5) 

 EIA- 246/2016 – Outlying Islands Sewerage Stage 2 – South Lantau Sewerage Works 
(DSD, 2016) (6) 

 
(1) Mott Connell Limited. 2001. 132 KV Supply Circuit From Pui O Via Chi Ma Wan Peninsula Via Sea Crossing 

Towards Cheung Chau – Environmental Impact Assessment Study. Available at: 

https://www.epd.gov.hk/eia/register/report/eiareport/eia_0652001/EIA/HTML/DATA/TOC-2.HTM. 

(2) The Online data is not temporary unavailable to be reviewed 

(3) Metcalf & Eddy Ltd. 2003. Extension of Siu Ho Wan Water Treatment Works – Investigation. Available at: 

https://www.epd.gov.hk/eia/register/report/eiareport/eia_1002004/EIA/pdf/EIA_TOC.pdf 

(4) Black & Veatch. 2010. Integration of Siu Ho Wan and Silver Mine Bay Water Treatment Works - Executive 

Summary Environmental Impact Assessment – Investigation.  Available at 

https://www.epd.gov.hk/eia/register/report/eiareport/eia_1862010/Second_index.html 
(5) Arup. 2015.  Tung Chung New Town Extension. Available at 

https://www.epd.gov.hk/eia/register/report/eiareport/eia_2332015/html/EIA/Text/General/Combined_pdf%
20versionV2.pdf. 

(6)  Black & Veatch, ERM. 2016. Outlying Islands Sewerage Stage 2 – South Lantau Sewerage Work. Available at 
https://www.epd.gov.hk/eia/register/report/eiareport/eia_2462016/EIA%20PDF/PDF/EIA%20-
%20Cover%20(Text).htm  

https://www.epd.gov.hk/eia/register/report/eiareport/eia_0652001/EIA/HTML/DATA/TOC-2.HTM
https://www.epd.gov.hk/eia/register/report/eiareport/eia_1002004/EIA/pdf/EIA_TOC.pdf
https://www.epd.gov.hk/eia/register/report/eiareport/eia_1862010/Second_index.html
https://www.epd.gov.hk/eia/register/report/eiareport/eia_2462016/EIA%20PDF/PDF/EIA%20-%20Cover%20(Text).htm
https://www.epd.gov.hk/eia/register/report/eiareport/eia_2462016/EIA%20PDF/PDF/EIA%20-%20Cover%20(Text).htm
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 EIA-252/2017 – Proposed Comprehensive Residential and Commercial Development 
atop Siu Ho Wan Depot (MTR, 2017) (7) 

 Comments on the proposed Lantau Development Concept Plan from HKBWS (8) 

 Hong Kong Biodiversity Database maintained by AFCD (9) 

 The Avifauna of Hong Kong (10) 

 “Lantau – Hong Kong’s Jewel: A Biodiversity Study of Lantau” (Noffke and Yip, 2014) 
(11) 

 Approved South Lantau Coast Outline Zoning Plan No. S/SLC/21 (12) 

6.3.2.2 The Ecological Survey Periods and Surveyed Flora and Fauna 

The ecological survey periods and surveyed flora and fauna groups of the above studies 

are tabulated in Table 6-1. A map showing their study areas, whenever defined, is 

provided in Figure 6.2a and Figure 6.2b for SHW and Pui O, respectively. 

Table 6-1 Previous Studies of Relevance to the Current Project 

Study Survey Period Flora / Fauna Groups Surveyed 

EIA-065/2001 Oct – Dec 2000 and Sep 2001 Habitat & Vegetation, Mammals, Avifauna, Herpetofauna, 
Butterflies, Odonates and Aquatic Fauna 

EIA-100/2004 July – Oct 2003 Habitat & Vegetation, Mammals, Avifauna, Herpetofauna, 
Butterflies, Odonates and Aquatic Fauna 

EIA- 186/2010 Jan – May 2007 Habitat & Vegetation, Mammals, Avifauna, Herpetofauna, 
Butterflies, Odonates and Aquatic Fauna 

EIA- 233/2015 May 2012 – Mar 2013; 

Jun 2013 – Aug 2013; 

Aug 2014; 

Feb 2015 

Habitat & Vegetation, Mammals, Avifauna, Herpetofauna, 
Butterflies, Odonates, Aquatic Fauna 

EIA- 246/2016 May 2010 – Nov 2010;  

Jul – Sep 2013;  

Sep 2014;  

Jul – Aug 2016 

Habitat & Vegetation, Mammals, Avifauna, Herpetofauna, 
Butterflies, Odonates, Aquatic Fauna, Intertidal Fauna and 
Subtidal Fauna 

EIA- 252/2017 Feb – Oct 2016 and  

Feb 2017 

Habitat & Vegetation, Mammals, Avifauna, Herpetofauna, 
Butterflies, Odonates, Aquatic Fauna 

6.3.2.3 Recognized Sites of Conservation Importance at Siu Ho Wan (SHW) 

Country Park 

Parts of the hill slopes in Lantau North (Extension) Country Park along the Discovery Bay 

 
(7) Arup. 2017. Proposed Comprehensive Residential and Commercial Development atop Siu Ho Wan Depot. 

Available at 
https://www.epd.gov.hk/eia/register/report/eiareport/eia_2522017/EIA/pdf/Text/eia_index_pdf.htm. 

(8) Information was extracted from Hong Kong Bird Watching Society. 2016. Available at 
https://www.hkbws.org.hk/web/eng/documents/conservation_submissions/PublicEngagement/20160430_La
ntauDevelopment_HKBWS(final).pdf.  

(9) Information was extracted from AFCD, available at 
https://www.afcd.gov.hk/english/conservation/hkbiodiversity/hkbiodiversity.html 

(10) 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., Young, L. 2001. The Avifauna of Hong Kong. Hong Kong Bird Watching Society, Hong Kong. 

(11) Noffke. C. and Yip. P. 2014. Lantau Hong Kong’s Jewel: A Biodiversity Study of Lantau. Available at 
https://issuu.com/conservation_lantau/docs/lantau-hong_kong_s_jewel_publish 

(12) Information was extracted from Town Planning Board, available at 
https://www1.ozp.tpb.gov.hk/plan/ozp_plan_notes/en/S_SLC_21_e.pdf 

https://www.epd.gov.hk/eia/register/report/eiareport/eia_2522017/EIA/pdf/Text/eia_index_pdf.htm
https://www.hkbws.org.hk/web/eng/documents/conservation_submissions/PublicEngagement/20160430_LantauDevelopment_HKBWS(final).pdf
https://www.hkbws.org.hk/web/eng/documents/conservation_submissions/PublicEngagement/20160430_LantauDevelopment_HKBWS(final).pdf
https://www.afcd.gov.hk/english/conservation/hkbiodiversity/hkbiodiversity.html
https://issuu.com/conservation_lantau/docs/lantau-hong_kong_s_jewel_publish
https://www1.ozp.tpb.gov.hk/plan/ozp_plan_notes/en/S_SLC_21_e.pdf
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Tunnel fall within SHW SA (Figure 6.3a).  The country park was designated in 2008 to 

conserve the natural environment for the delineated area (13).  In Hong Kong, areas within 

the country parks are protected under the Country Park Ordinance (Cap. 208), where all 

users and developments require consent from the Country and Marine Parks Authority. 

The PA in SHW does not encroach onto Lantau North (Extension) Country Park; the 

shortest distance from the PA to the country park is approximately 175m. 

6.3.2.4 Recognized Sites of Conservation Importance at Pui O (PO) 

Country Park 

Approximately 40% of the Pui O (PO) SA are situated within the Lantau South Country 

Park (Figure 6.3b), which was designated in 1978 as the largest CP in the territory(14).   

The PO PA does not encroach Lantau South Country Park, but the shortest distance to this 

country park is only about 20m, to the north of Pui O Pumping Station. 

Ecologically Important Stream (EIS) 

Pui O EIS is situated to the east of PO PA, where the stream travels the lowland woodland 

and marsh, and eventually discharges to the estuary in the vicinity of Pui O Beach (Figure 

6.3b). 

To facilitate better planning for government construction projects and to enhance 

protection of natural streams/ rivers(15), Pui O stream was identified as one of the 33 

Ecologically Important Streams (EIS) by AFCD, in view of its important ecological 

functions such as providing habitats for diverse or rare animal or plant communities. 

The northern end of Pui O EIS is within the PO PA, after which the stream flows away off 

the PA.   

Coastal Protection Area (CPA) 

In the PA in Pui O, lands between natural coastline and South Lantau Road are zoned as 

CPA in the Approved South Lantau Coast Outline Zoning Plan No. S/SLC/21 (Figure 

6.3b). 

This zone is intended to conserve, protect and retain the natural coastlines and the 

sensitive coastal natural environment, namely area of high ecological value, with a 

minimum of built development.  There is a general presumption against development in 

this zone. In general, only developments that are needed to support the conservation of 

the existing natural landscape or scenic quality of the area or are essential infrastructure 

projects with overriding public interest may be permitted. 

 
(13) The information was extracted from paper EP 86/21/36 (08) Pt. 12. Legislative Council. Available at 

https://www.legco.gov.hk/yr07-08/english/subleg/brief/190_brf.pdf  
(14) The information was extracted from AFCD. Available at: 

https://www.afcd.gov.hk/english/country/cou_vis/cou_vis_cou/cou_vis_cou_ls/cou_vis_cou_ls.html 
(15) The information was extracted from paper ETWB (W) 655/14/01. Environment, Transport and Works Bureau 

https://www.devb.gov.hk/filemanager/technicalcirculars/en/upload/38/1/C-2005-5-0-1.pdf 

https://www.legco.gov.hk/yr07-08/english/subleg/brief/190_brf.pdf
https://www.afcd.gov.hk/english/country/cou_vis/cou_vis_cou/cou_vis_cou_ls/cou_vis_cou_ls.html
https://www.devb.gov.hk/filemanager/technicalcirculars/en/upload/38/1/C-2005-5-0-1.pdf
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Some of areas in PO PA, especially in the western part and near Pui O Pumping Station, 

overlap with the CPA.  

6.3.2.5 Species of Conservation Importance from Literature Review at SHW 

A desktop review was conducted on the literature and aerial photographs to collate all 

available information relevant to the ecological characteristics of the PA and SA.  Special 

attention was paid to ecologically sensitive areas and species of conservation importance 

(i.e. species protected by local legislation, endemic to Hong Kong or South China, listed in 

international conventions for conservation of habitat/wildlife, listed in IUCN Red Data 

Book or those of the South China region, considered as rare in the territory and/or having 

special conservation importance by scientific studies).  The information gathered from 

the literature review was evaluated and the information gaps concerning assessment of 

the potential ecological impacts arising from the Project on the terrestrial environment 

were identified. 

Habitat and Vegetation 

Based on a review of the recent aerial photos and habitat maps prepared for the relevant 

previous studies, a variety of natural or semi-natural habitats are present within the SA, 

of which the major ones include grassland, plantation, shrubland, stream/ channel, 

urbanised/ disturbed area and woodland, while grassland, plantation, shrubland, 

urbanised/ disturbed area and woodland are present in the PA. 

Based on the reviewed literature, Lamb of Tartary Cibotium barometz was reported 

within the SA by an EIA project of Proposed Comprehensive Residential and Commercial 

Development atop Siu Ho Wan Depot (EAI – 252/2017).  This species is protected under 

the Cap. 586 and listed as “Vulnerable” under State Protection (Category II) in China 

(AFCD, 2003).  Cibotium barometz was recorded in the plantation and the recorded 

location is shown in Figure 6.3a. 

Mammal 

Based on the reviewed literature, no mammal species of conservation importance was 

reported within SHW SA. 

Avifauna 

Based on the reviewed literature, three avifauna species were recorded within the SA, 

including Greater Coucal Centropus sinensis, Common Kestrel Falco tinnunculus and 

Collared Scops Owl Otus lettia.  All of them are listed in the Appendix II under China State 

Major Protection Status; Common Kestrel and Collared Scops Owl are protected under 

Cap. 586 and listed in the Appendix II under the Convention on International Trade in 

Endangered Species of Wild Fauna and Flora (CITES). 

The Greater Coucal and Common Kestrel were recorded in the grassland to the east of 

SHW PA, while Collared Scops Owl was recorded in the eastern edge of the PA in the 

vicinity of grassland.  The recorded locations of these species are shown in Figure 6.3a. 

Table 6-2 lists the avifauna species of conservation importance previously recorded 
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within SHW SA. 

Table 6-2 Avifauna Species of Conservation Importance from Literature 
Review at SHW 

Common Name Scientific Name Conservation and 

Protection Status (Note 

1) 

Recorded Habitat(s) in Previous Studies 
(Note 2) 

Greater Coucal Centropus sinensis CSMPS: II Grassland (WSD, 2010) 

Common Kestrel Falco tinnunculus CSMPS: II 
CITES: II  
Cap. 586 

Grassland (WSD, 2010) 

Collared Scops Owl Otus lettia CSMPS: II 
CITES: II  
Cap. 586 

Urbanised / disturbed area (MTR,2017) 

TOTAL 3 

Notes:  
1. Conservation and Protection Status:  

a. CSMPS – China State Major Protection Status: Appendix II 

b. CITES (II) – Under Appendix II of Convention on International Trade in Endangered Species of Wild Fauna and Flora 

c. Cap. 586 – Protected Under Protection of Endangered Species of Animals and Plants Ordinance 

2. Studies refer to those listed in Section 6.3.2.1  

 

Herpetofauna 

Based on the reviewed literature, no herpetofauna species of conservation importance 

was reported within SHW SA. 

Butterfly 

Based on the reviewed literature, no butterfly species of conservation importance was 

reported within SHW SA. 

Odonate 

Based on the reviewed literature, no odonate species of conservation importance was 

reported within SHW SA. 

6.3.2.6 Species of Conservation Importance from Literature Review at Pui O (PO)  

Habitat and Vegetation  

Based on a review of the recent aerial photos and habitat maps prepared for the relevant 

previous studies, a variety of natural or semi-natural habitats are present within the SA, 

of which the major ones include mixed woodland, plantation, shrubland-grassland, 

cultivated land, marsh, stream, mangrove, sandy shore and urbanised/ disturbed Area, 

while urbanised / disturbed Area, mixed woodland, and stream are present in the PO PA. 

Based on the reviewed literature, a total of 20 flora species of conservation importance 

were recorded within PO SA.  The majority of these species are found in woody areas.  

The recorded locations of these species, wherever available, are shown in Figure 6.3b.  

Details of the 20 flora species of conservation importance are shown in Table 6-3. 
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Table 6-3 Flora Species of Conservation Importance from Literature Review in 
Pui O 

Common 

Name 

Scientific Name Conservation and Protection 

Status(Note 1) 

Status in 

Hong Kong 
(Note 2) 

Recorded Habitat(s) in 

Previous Studies (Note 3)  

- 

 

Agave vivipara - Rare Backshore shrubland 

(CLP, 2002) 

Ailanthus Ailanthus fordii Protected under Cap. 96.   

Status in China as "Near 

Threatened" (AFCD 2003). 

Rare Forest (CLP, 2002) 

Incense Tree Aquilaria sinensis Protected under Cap. 586 Status 

in China as “Vulnerable" (AFCD 

2003), classified as "Vulnerable" 

on the IUCN Red List. 

Common Forest (CLP, 2002) 

Woodland (WSD, 2004) 

Plantation (DSD, 2016) 

Silver-back 

Artocarpus 

Artocarpus 

hypargyreus 

Status in China as "Near 

Threatened" (AFCD 2003), 

classified as "Vulnerable" on the 

IUCN Red List. 

Common Tall shrubland (CLP, 

2002) 

Plantation (DSD, 2016) 

 

Mosquito 

Fern 

Azolla imbricata - Rare Wetland (CLP, 2002) 

Water Fern Ceratopteris 

thalictroides 

Status in China as "Vulnerable", 

under State protection (Category 

II) in China (AFCD 2003). 

Rare Wetland (CLP, 2002) 

Terete 

Cleisostoma 

Cleisostoma 

simondii 

Protected under Cap. 96 and 

Cap. 586. 

Very 

Common 

Tall shrubland (CLP, 

2002) 

Blue 

Janpanese 

Oak 

Cyclobalanopsis 

glauca 

- Rare Tall shrubland (CLP, 

2002) 

South China 

Rosewood 

Dalbergia 

balansae 

- Rare Forest (CLP, 2002) 

- Gmelina chinensis Status in China as “Vulnerable" 

(AFCD 2003). 

Common Forest and tall shrubland 

(CLP, 2002) 

Strength-

vine 

Malaisia scandens - Rare Forest (CLP, 2002) 

Four-leaf 

Fern 

Marsilea 

quadrifolia  

- Very Rare Wetland (CLP, 2002) 

Pitcher Plant Nepenthes 

mirabilis 

Protected under Cap. 96 and 

Cap. 586, Status in China as 

"Vulnerable" (AFCD 2003) 

Common Tall shrubland (CLP, 

2002) 

Hong Kong 

Pavetta 

Pavetta 

hongkongensis 

Protected under Cap. 96 Common Woodland (WSD, 2004) 

Mixed woodland (DSD, 

2016) 

Salvinia Salvinia natans - Rare Wetland (CLP, 2002) 

Star Jasmine Trachelospermum 

jasminoides 

- 

 

Rare Rocky shore (CLP, 2002) 

Hirsute 

Gambir-

plant 

Uncaria hirsuta - Rare Forest (CLP, 2002) 

Small-

flowered 

Urceola 

Urceola 

micrantha 

- Rare Forest (CLP, 2002) 

Spiny-

fruited 

Uvaria 

calamistrata 

- Rare Forest (CLP, 2002) 
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Common 

Name 

Scientific Name Conservation and Protection 

Status(Note 1) 

Status in 

Hong Kong 
(Note 2) 

Recorded Habitat(s) in 

Previous Studies (Note 3)  

Uvaria 

Narrow-

leaved 

Merremia 

Xenostegia 

tridentata 

- Very Rare Forest (CLP, 2002) 

TOTAL 20 

Notes: 
1. Conservation and Protection Status: 

a. AFCD (2003) – Rare and Precious Plants of Hong Kong (Status in China): NT = Near Threatened and VU = Vulnerable 
b. Cap. 96 – Protected Under Forests and Countryside Ordinance 
c. Cap. 586 – Protected Under Protection of Endangered Species of Animals and Plants Ordinance 
d. CITES – Under Appendix II of the Convention on International Trade in Endangered Species of Wild Fauna and Flora 
e. IUCN (2019) – IUCN Red List of Threatened Species: VU = Vulnerable  

2. Status in Hong Kong refer to 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. Studies refer to those listed in Section 6.3.2.1. 

 

Mammals 

Based on the reviewed literature, Japanese Pipistrelle Pipistrellus abramus, one suspected 

squirrel and 2 unidentified bats were recorded within the SA.  All the mammals recorded 

are protected under the Cap.170.  According to Extension of Siu Ho Wan Water Treatment 

Works – Investigation (EIA 100/2004), it reported that Japanese Pipistrelles were 

hawking insects at dusk close to the village area.  The recorded location of these species, 

wherever available, are shown in Figure 6.3b.  Table 6-4 lists the mammal species of 

conservation importance previously recorded within the SA. 

Table 6-4 Mammal Species of Conservation Importance from Literature 
Review in Pui O 

Common Name Scientific Name Conservation 

and Protection 

Status(Note 1) 

Status in Hong 

Kong (Note 2) 

Recorded Habitat(s) in Previous 

Studies (Note 3)  

Japanese 

Pipistrelle 

Pipistrellus 

abramus 

Cap. 170. Very Common Village/ developed Area (WSD, 

2004) 

Urbanised / disturbed Area and 

marsh (DSD, 2016) 

Two unidentified 

bats 

 Cap. 170. - 

 

Brackish mudflat (CLP, 2002) 

Suspected 

squirrel 

 Cap. 170. - Woodland (WSD, 2004) 

TOTAL  4 

Notes: 

1. Conservation and Protection Status: 

a. Cap. 170 – Protected Under Wild Animal Protection Ordinance. 

2. Status in Hong Kong refers to AFCD Biodiversity Database.  

3. Studies refer to those listed in Section 6.3.2.1 

 

Avifauna  

Based on the reviewed literature, 14 avifauna species of conservation importance were 
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reported from the previous studies listed in Section 6.3.2.1.  All bird species are 

protected under Cap. 170.  The wetland habitats (e.g. marsh) in Pui O attract wetland-

dependent birds, and species including Chinese Pond Heron Ardeola bacchus, Grey Heron 

Ardea cinerea, Great Egret Ardea alba, Little Egret Egretta garzetta, Red-billed Starling 

Spodiopsar sericeus, Pacific Reef Heron Egretta sacra, Great Crested Grebe Podiceps 

cristatus, Slaty-breasted Rail Gallirallus striatus, Malayan Night Heron Gorsachius 

melanolophus and Pheasant-tailed Jacana Hydrophasianus chirurgus were recorded 

within the PO SA.  The recorded locations of these species, wherever available, are shown 

in Figure 6.3b.  Table 6-5 lists the avifauna species of conservation importance 

previously recorded within the SA. 

Table 6-5 Avifauna Species of Conservation Importance from Literature 
Review in Pui O 

Common Name Scientific Name Conservation and 

Protection Status 
(Note 1) 

Recorded Habitat(s) in Previous Studies 
(Note 2,3) 

Chinese Pond Heron Ardeola bacchus Fellowes: PRC 

(RC) 

Abandoned agricultural land, mangrove / 

mudflat (WSD, 2004) 

Grey Heron Ardea cinerea Fellowes: PRC Mangrove / mudflat (WSD, 2004) 

Great Egret Ardea alba Fellowes: PRC 

(RC) 

Abandoned agricultural land, mangrove / 

mudflat, sandy, rocky shore (WSD, 2004) 

Little Egret Egretta garzetta Fellowes: PRC 

(RC) 

Abandoned agricultural land, mangrove / 

mudflat, sandy, rocky shore (WSD, 2004) 

Black Kite Milvus migrans Fellowes: (RC) 

CSMPS: II 

CITES: II  

Cap. 586 

Tall shrubland (CLP, 2002) 

Greater Coucal Centropus sinensis CSMPS: II 

 

Wetland (CLP, 2002) 

Urbanised / disturbed area  (DSD, 2016) 

Red-billed Starling Spodiopsar sericeus Fellowes: GC Wetland (CLP, 2002) 

Abandoned agricultural land (WSD, 2004) 

Pacific Reef Heron Egretta sacra Fellowes: (LC) Sandy beach (CLP, 2002) 

Great Crested Grebe Podiceps cristatus Fellowes: RC Coastal water (CLP, 2002) 

Slaty-breasted Rail Gallirallus striatus Fellowes: RC Abandoned agricultural land (WSD, 2004) 

Brown Fish Owl Ketupa zeylonensis Fellowes: RC 

RLCV: EN 

CSMPS: II 

CITES: II  

Cap. 586 

Marsh (Noffke and Yip, 2014)  

✓ (HKBWS) 

 

Malayan Night Heron Gorsachius 

melanolophus 

RLCV: NT 

 
✓ (HKBWS) 

Chinese Thrush Turdus mupinensis Fellowes: LC ✓ (Noffke and Yip, 2014) 

Pheasant-tailed Jacana Hydrophasianus 

chirurgus 

Fellowes: LC 

 

Marsh (Noffke and Yip, 2014) 

TOTAL 14 

Notes: 

1. Conservation and Protection Status: 

a. Red List of China’s Vertebrate (2016): NT = Near Threatened, EN = Endangered 

b. CSMPS – China State Major Protection Status: Appendix II 

c. Fellowes – Fellowes et al. (2002): LC = Local Concern, PRC = Potential Regional Concern, RC = Regional Concern, GC = 

Global Concern.  Letters in parentheses indicate that the assessment is on the basis of restrictedness in breeding and/or 

roosting sites rather than in general occurrence. 
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d. CITES (II) – Under Appendix II of the Convention on International Trade in Endangered Species of Wild Fauna and Flora 

e. Cap 586 – Protected Under Protection of Endangered Species of Animals and Plants Ordinance 

f. All birds in Hong Kong are protected under Cap. 170 – Protected under Wild Animals Protection Ordinance 

2. Studies refer to those listed in Section 6.3.2.1. 

3. ✓ refers to species recorded in the study without specific location/ habitat described. 

 

Herpetofauna 

Based on the reviewed literature, two reptile species of conservation importance, namely 

Copperhead Racer Coelognathus radiatus and Common Rat Snake Ptyas mucosus, and two 

amphibians of conservation importance, namely Chinese Bullfrog Hoplobatrachus 

rugulosus and Three-striped Grass Frog Hylarana macrodactyla were recorded within the 

SA.   

Both Copperhead Racer and Common Rate Snake are listed as Endangered by the Red List 

of China’s Vertebrate (2016) and regarded as Potential Regional Concern by Fellowes et 

al. (2002).  Common Rate Snake is also protected under Cap. 586, due to its being listed 

in the Appendix II of CITES.  Despite the conservation and protection status, the recorded 

reptile species are widely distributed throughout Hong Kong.   

For the amphibian species, Chinese Bullfrog and Three-striped Grass Frog are 

respectively listed as Endangered and Near threatened by the Red List of China’s 

Vertebrate (2016).  Chinese Bullfrog is additionally regarded as Potential Regional 

Concern by Fellowes et al. (2002).  These two amphibian species is widely distributed in 

Lantau Island and New Territories.  The recorded locations of these species, wherever 

available, are shown in Figure 6.3b. Table 6-6 lists the herpetofauna species of 

conservation importance previously recorded within the SA. 
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Table 6-6 Herpetofauna Species of Conservation Importance from Literature 
Review at Pui O  

Common Name Scientific Name Conservation 

and Protection 

Status (Note 1) 

Status in Hong Kong 
(Note 2) 

Recorded Habitat(s) in 

Previous Studies (Note 3) 

Reptiles 

Copperhead Racer Coelognathus 

radiatus 

RLCV: EN 

Fellowes: PRC 

Widely distributed 

throughout Hong Kong. 

Plantation (DSD, 2016) 

Common Rat 

Snake 

Ptyas mucosus RLCV: EN 

Fellowes: PRC 

Cap. 586  

CITES: II 

Widely distributed 

throughout Hong Kong. 

Tall shrubland (CLP, 2002)  

Plantation (WSD, 2004) 

TOTAL 2 

Amphibians 

Chinese Bullfrog Hoplobatrachus 

rugulosus 

RLCV: EN 

Fellowes; PRC 

Widely distributed in 

Lantau Island and New 

Territories. 

Wetland (CLP, 2002) 
Marsh (Noffke and Yip, 

2014) 
Marsh (DSD, 2016) 

Three-striped 

Grass Frog 

Hylarana 

macrodactyla 

RLCV: NT Distributed in marshy 

areas on Lantau Island 

and New Territories. 

✓ (CLP, 2002),  
Wetland (HKBWS) 
Marsh (Noffke and Yip, 

2014) 
TOTAL 2 

Notes: 

1. Conservation and protection status: 

a. RLCV – Red List of China’s Vertebrate (2016): NT = Near Threatened, EN = Endangered 

b. Fellowes – Fellowes et al. (2002): PRC = Potential Regional Concern 

c. Cap. 586  – Protected Under Protection of Endangered Species of Animals and Plants Ordinance 

d. CITES – Under Appendix II or III of Convention on International Trade in Endangered Species of Wild Fauna and Flora 

2. Status in Hong Kong:  

a.     AFCD Biodiversity Database. 

3. Studies refer to those listed in Section 6.3.2.1.  

4. ✓ refers to species recorded in the study without specific location/ habitat described.   

 

Butterflies 

Based on the reviewed literature, two butterfly species of conservation importance, 

including Common Birdwing Troides helena and Golden Birdwing Troides aeacus were 

recorded within the SA.  HKBWS (literature in section 6.3.2.1 refers) mentioned that 

these two species have been recorded in Pui O.  The two butterfly species are considered 

by AFCD as Uncommon and Rare in Hong Kong, respectively.  They are protected species 

in Hong Kong and internationally listed under Appendix II of CITES.  Table 6-7 lists the 

butterfly species of conservation importance previously recorded within the SA. 
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Table 6-7 Butterfly Species of Conservation Importance from Literature 
Review at Pui O 

Common Name Scientific Name Conservation 

and Protection 

Status (Note 1) 

Status in Hong 

Kong (Note 2) 

Recorded Habitat(s) in 

Previous Studies (note 3) 

Common 

Birdwing  
Troides helena CITES: II 

Cap. 170 

Cap. 586 

Uncommon ✓ (HKBWS) 

Golden Birdwing 

 

Troides aeacus Fellowes: LC 

CITES: II 

Cap. 586 

Rare ✓ (HKBWS) 

TOTAL 2 

Notes: 

1. Conservation and protection status: 

a. CITES – Under Appendix II of Convention on International Trade in Endangered Species of Wild Fauna and Flora 

b. RLCV – Red List of China’s Vertebrate (2016): NT = Near Threatened, EN = Endangered 

c. Fellowes – Fellowes et al. (2002): PRC = Potential Regional Concern 

d. Cap. 170 – Protected Under Wild Animal Protection Ordinance. 

e. Cap. 586  – Protected Under Protection of Endangered Species of Animals and Plants Ordinance 

2. Status in Hong Kong:  

a.     AFCD Biodiversity Database. 

3. Studies refer to those listed in Section 6.3.2.1.  

4. ✓ refers to species recorded in the study without specific location/ habitat described.   

 

Odonates 

Based on the reviewed literature, no odonate species of conservation importance was 

reported within PO SA. 

Aquatic Species 

Based on the reviewed literature, one freshwater fish species, i.e. Small Snakehead 

Channa asiatica, and one freshwater shrimp Caridina serrata were recorded within the 

PO SA.  The Small Snakehead is considered as Local Concern by Fellowes et al. (2002).  

The study of Extension of Siu Ho Wan Water Treatment Works – Investigation (EIA – 

100/2004) reported that the recorded Small Snakehead was found in a pool in the 

vicinity of abandoned agricultural land to the north of Ham Tin Village.  Caridina serrata 

was recorded from the study of 132 KV Supply Circuit from Pui O via Chi Ma Wan 

Peninsula via Sea Crossing towards Cheung Chau (EIA – 065/2001).  This species is listed 

as Near Threatened by IUCN Red List and Global Concern by Fellowes et al. (2002).  The 

shrimp was found in the stream close to Ham Tin Village.  The recorded location of these 

species, wherever available, are shown in Figure 6.3b.  Table 6-8 lists the aquatic fauna 

species of conservation importance previously recorded within the SA.     
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Table 6-8 Aquatic Fauna Species of Conservation Importance from Literature 
Review at PO 

Common Name Scientific Name Conservation 

and Protection 

Status (Note 1) 

Status in Hong 

Kong (Note 2) 

Recorded Habitat(s) in 

Previous Studies (Note 3) 

Small snakehead Channa asiatica Fellowes: LC Uncommon Abandoned agricultural land 

(WSD, 2004) 

- Caridina serrata IUCN: NT 

Fellowes: GC 

- Stream (CLP, 2002) 

TOTAL 2 

Notes: 

1. Conservation and protection status: 

a. IUCN - IUCN Red List (2019): NT = Near Threatened 

b. Fellowes - Fellowes et al. (2002): LC = Local Concern , GC = Global Concern  

2. Status in Hong Kong refers to AFCD Biodiversity Database. 

3. Studies refer to those listed in Section 6.3.2.1. 

 

6.3.3 Survey Methodology 

6.3.3.1 Survey Period and Location 

According to the approved EIA Report, no habitats of high ecological value or species of 

conservation interest were recorded, and areas adjacent to the proposed works areas 

have already been subject to moderate-high levels of disturbance from the WTWs and 

surrounding activities, the ecological impacts at Siu Ho Wan are anticipated to be low. All 

the proposed Project works areas would be confined in disturbed habitats (including 

developed areas and cut slopes) and no natural terrains are located within the Project 

areas. Considering no change of project location and major land use of the surroundings, 

detailed ecological survey is considered as not necessary (following the same approach 

of the approved EIA report); site walks in April and May 2019 were conducted to update 

ecological conditions of the habitats identified in the approved EIA report. 

At PO, terrestrial ecological surveys including habitat and vegetation, mammals, avifauna, 

herpetofauna, butterflies, odonates and stream fauna were conducted in the PA and SA in 

between April and August 2019, while intertidal survey was conducted in July 2019.  

Standardised ecological survey methodologies were used such that the results can be 

compared with those of the approved EIA reports and other studies. A summary of the 

ecological surveys conducted at Pui O are shown in Table 6-9 and the ecological survey 

methodologies are described in the sections below.  

For the surveys using transect method, all the survey transects, including some 

ephemeral trails on the ecologically sensitive wetland habitats, are shown on Figure 6.4, 

with the intention to examine the associated flora and fauna closely.  A total of ten point 

count (nos. 1-10) and nine aquatic sampling locations (nos. A - I) were selected within 

the PA and SA, with the intention to cover as many habitat types as practicable.  

The ecological surveys aimed at establishing a general ecological profile of the SA and 

characterising each habitat identified particularly within PA.  The proposed ecological 

survey methodologies are in compliance with the requirements stipulated in the 
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technical guidelines of ecological assessment in Annex 16 of EIAO-TM and the related 

Guidance Notes (GN 6/2010, GN 7/2010, GN 10/2010 and GN 11/2010).  

Table 6-9 Summary of Terrestrial, Aquatic and Intertidal Fauna Baseline 
Surveys at PO 

Survey Type Methodology 

Habitat and 

Vegetation  

Habitat mapping and vegetation identification through ground truthing in major 

habitats. 

Mammal  Quantitative (active searching along the survey transects and point count method) and 

qualitative survey; including day-time and night-time surveys. 

Avifauna  Quantitative (active searching along the survey transect and point count method) and 

qualitative survey; including day-time and night-time surveys. 

Herpetofauna  Quantitative (active searching along the survey transects and point count method) and 

qualitative survey; including day-time and night-time surveys. 

Butterfly  Quantitative (active searching along the survey transect and point count method) and 

qualitative survey; day-time survey only. 

Odonate Quantitative (active searching along the survey transect and point count method) and 

qualitative survey; day-time survey only. 

Stream fauna  Active searching at sizable streams and notable water bodies. 

Intertidal fauna Quantitative using random quadrats and qualitative survey; day-time survey only. 

6.3.3.2 Mammal (PO Only) 

Mammals surveys were carried out through transect count during both day time and 

night time.  As mammals usually occur at low densities, in addition to direct observation, 

any signs of mammal activities, such as tracks, scats or burrows were activity sought. 

6.3.3.3 Avifauna (PO Only) 

Bird communities of the SA were surveyed using transect count method subject to the 

site conditions.  Five minutes were spent counting birds at each sampling point.  All birds 

seen or heard within 30 m of each point were counted and identified to species level 

where possible.  Any signs of breeding (e.g. nests, recently fledged juveniles) within the 

SA were also recorded.  Observations were made using 8× binoculars and photographic 

records taken, where possible.  Bird species encountered outside counting points but 

within the SA were also recorded to produce a complete species list. 

6.3.3.4 Herpetofauna (PO Only) 

Herpetofauna surveys were conducted through direct observation and active searching 

in all major representative habitat types along survey transects and in potential hiding 

places such as among leaf litter, inside holes and under stones and logs within the SA.  

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. 

6.3.3.5 Butterfly and Odonate (PO Only) 

Butterflies and odonates of various habitats within the SA were surveyed using transect/ 

point count method during day time.  Any butterflies and odonates encountered outside 

the transects/ counting points were also identified and counted in order to produce a 

complete species list.  Particular attention was given to food/ host plants for butterfly 
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larvae and favored habitats for both groups, such as shrubland for butterflies and streams 

for odonates (both adults and larvae). 

6.3.3.6 Stream Survey (PO Only) 

Sizable streams of the SA were surveyed for aquatic fauna including freshwater fish, 

invertebrates and macroinvertebrates.  Upstream and downstream sections of the 

watercourses were surveyed, through direct observation and active searching by hand 

nets and standard field sampling techniques, such as kick sampling using a D-framed net 

where necessary.  Permit issued by AFCD was obtained before use of hand nets to collect 

freshwater fauna in these watercourses. 

6.3.3.7 Intertidal Survey (PO Only) 

Intertidal surveys were conducted to characterise the ecological conditions of intertidal 

assemblages at the mudflat of the PO SA.  The intertidal surveys consist of quantitative 

transect survey, semi-quantitative survey and qualitative walk-through survey at the 

accessible shoreline (Figure 6.4).   

For the quantitative transect survey at Study Area, a horizontal (belt) transect were 

surveyed at each of the shore heights of 1.0 mCD, 1.5 mCD and 2.0 mCD, where most of 

the intertidal fauna inhabit.  Five quadrats (25 cm × 25 cm), were placed randomly along 

each transect to assess the abundance and distribution of intertidal flora and fauna.  Semi-

quantitative survey of abundance of mobile fauna (i.e. crab, shrimp, fish, echinoderm, and 

nudibranch) were also carried out along each transect at each tidal level by visual 

observation.   

6.3.3.8 Wetland Survey (PO Only) 

In the approved EIA Report (Register No.: AEIAR-082/2004), the habitat of abandoned 

agricultural land, which “included a patchwork of permanent and seasonal marshland”, 

was evaluated as of high ecological value.  This habitat was described as maintained by 

the grazing of Water Buffalo Bubulis.  With respect to the high ecological value, during the 

current ecological surveys, particular attention was paid toward flora and fauna species 

occurring in this previously identified habitat, the majority of which has evolved to marsh 

of various hydrological conditions overall the years.  In the habitat description in Section 

6.4.1 below, the seasonal pattern of the marshy areas was specified as far as possible 

based on the findings of the ecological surveys including but not limited to vegetation 

composition.  

6.4 ECOLOGICAL SURVEY FINDINGS 

6.4.1 Habitats in SHW PA and SA 

Given that the proposed works at SHW will take place within the existing Siu Ho Wan 

Water Treatment Works (SHW WTW) and a temporary storage area of a construction site 

to the northwest of the WTW, the current study only provides an update on the habitat 

conditions of SHW PA and SA. 
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A habitat map of the PA and SA in SHW is provided in Figure 6.5a.  Seven terrestrial 

habitat types were identified, including woodland, plantation, shrubland, shrubland/ 

grassland, channelised watercourse/ ditch, natural watercourse and developed area.  In 

addition, coastal waters and seawall were also identified within the SA.  Of these habitats, 

woodland, plantation, shrubland and developed area are present in the SHW PA.  

The area of each habitat has been calculated and presented in Table 6-10. 

Table 6-10 Areas of Habitats in SHW PA and SA 

Habitat SA (excl. PA) PA 

Area (ha) % of SA (excluding PA) Area (ha) % of PA 

Woodland 15.1 10.0 1.2 12.5 

Plantation  9.4 6.2 0.5 5.2 

Shrubland 0.2 0.1 0.6 6.3 

Shrubland/ grassland 63.6 42.1 0 0 

Channelised 

watercoure/ Ditch   

0.7 0.5 0 0 

Natural Watercourse 0.2 0.1 0 0 

Coastal Waters 28.0 18.6 0 0 

Developed Area 31.8 21.1 7.3 76.0 

Seawall 1.9 1.3 0 0 

TOTAL 150.9 100 9.6 100 

 

6.4.2 Ecological Survey Findings in PO PA and SA 

A habitat map of the PA and SA in Pui O is provided in Figure 6.5b.  Seven terrestrial 

habitat types were identified, including woodland, plantation, watercourse, marsh, 

seasonally wet grassland, developed area and agricultural land.  In addition, five 

intertidal/ marine habitats including mangrove, mudflat, rocky shore, sandy shore and 

coastal waters were also identified within the SA.  Of these habitats, woodland, 

watercourse and developed area are present in the PO PA.  

The area of each habitat has been calculated and presented in Table 6-11.  Description 

of the habitats in the SA and PA is given below. Habitat photos and a list of plant species 

recorded within each habitat type are provided in Appendices 6A-1 and 6A-2, 

respectively. 
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Table 6-11 Areas of Habitats in PO PA and SA 

Habitat SA (excl. PA) PA 

Area (ha) % of SA (excluding PA) Area (ha) % of PA 

Woodland 176.0 69.2 0.4 14.6 

Plantation  3.4 1.3 0 0 

Watercourse 3.2 1.3 0.04 1.5 

Marsh 3.7 1.5 0 0 

Seasonally Wet 

Grassland  

9.0 3.5 0 0 

Developed Area 31.7 12.5 2.3 83.9 

Agricultural Land 1.8 0.7 0 0 

Mangrove  0.2 0.1 0 0 

Mudflat  0.3 0.2 0 0 

Rocky Shore 0.4 0.2 0 0 

Sandy Shore 1.6 0.6 0 0 

Coastal waters 23.0 8.9   

TOTAL 254.3 100 2.74 100 

6.4.2.1 Habitats and Vegetation  

Habitats in Study Area 

Woodland 

Woodland habitat in PO SA lies along the South Lantau Road, on the fringe of Lantau South 

Country Park (Figure 6.5b).  The majority of woody areas abutting Lantau South Country 

Park are an extension of the continuous woodland within the country park and 

dominated by native tree species such as Acronychia pedunculata, Alangium chinense, 

Bischofia javanica, Aporusa dioica, Celtis sinensis, Cratoxylum cochinchinense, Sapium 

discolour, Sapium sebiferum, Sterculia lanceolata and Trema tomentosa, which form a 

semi-closed to closed canopy of approximately 6m to 10m in height.  Its mid-storey is 

occupied by small to medium sized trees and shrubs such as Adina pilulifera, Alangium 

chinense, Ficus hispida, Garcinia oblongifolia, Macaranga tanarius var. tomentosa, 

Microcos nervosa, Polyspora axillaris, Schefflera heptaphylla and Zanthoxylum avicennae, 

and understorey occupied by herbs including Adiantum flabellulatum, Alocasia 

macrorrhizos, Alpinia hainanensis, Emilia sonchifolia, Hedyotis diffusa, Liriope spicata, 

Lophatherum gracile, Pteridium aquilinum, Pteris vittata and Youngia japonica.  In 

addition, climbers such as Ampelopsis cantoniensis, Berchemia floribunda, Cayratia 

corniculata, Dalbergia benthamii, and Pueraria lobata were commonly found 

intermingled with the branches of trees and shrubs.     

The woodland belts along Pui O EIS and its tributary are substantially derived from 

previous tree plantation.  Trees such as Hibiscus tiliaceus, Scolopia chinensis and 

Casuarina equisetifolia are the dominant species, while a small amount of plantation 

species including Acacia confusa, Aleurites moluccana, Melaleuca cajuputi cumingiana and 

Murraya paniculata are still present in the habitat.   



 

 

 

AGREEMENT NO. CE 82/2017 (WS) – SIU HO WAN WATER TREATMENT WORKS EXTENSION - 

INVESTIGATION, DESIGN AND CONSTRUCTION  

Review Report on Environmental Impact Assessment| Issue 2 
 

63 

Six flora species of conservation importance, including Ailanthus fordii, Aquilaria sinensis, 

Canthium dicoccum, Gmelina chinensis, Malaisia scandens and Pavetta hongkongensis 

were recorded within the SA.  The locations of the recorded species are shown in the 

Figure 6.5b.   

Several individuals of Ailanthus fordii were recorded on the woodland edge along South 

Lantau Road, mostly in the western portion of the SA. With its status in China as "Near 

Threatened" (AFCD 2003) (18) and considered as Rare in Xing et al. (2000), A. fordii is 

protected under Cap. 96A.  

Mature trees and seedlings of Aquilaria sinensis were recorded within the SA, mostly 

along South Lantau Road.  Aquilaria sinensis is internationally classified as “Vulnerable” 

in the IUCN Red List since the species has been heavily exploited with the either stable or 

declining population size.  It is also classified as “Vulnerable” in China Plant Red Data 

Book and protected under State protection (Category II) in China.  In Hong Kong, the 

species is protected by the Protection of Endangered Species of Animals and Plants 

Ordinance (Cap. 586).  

One individual of Canthium dicoccum was recorded to the north of Fairfield (Figure 6.5b).  

Although Canthium dicoccum is internationally classified as “Vulnerable” in the IUCN Red 

List, the assessment of this plant was based on the range in Sri Lanka.  In Hong Kong, 

Canthium dicoccum is regarded as “Common” by Xing et al. (2000).       

Clumps of the climber Malaisia scandens were recorded within the SA.  It is regarded as 

Rare in Xing et al. (2000).  It is known that the distribution of M. scandens includes Tong 

Fuk, Tai O and the Soko Islands.  

One individual of Gmelina chinensis was recorded within the SA.  The status of Gmelina 

chinensis in China is considered as "Vulnearable" (AFCD 2003) due to destruction of 

habitats and timber extraction.  However, this species is locally common on Lantau and 

is not under particular threat in Hong Kong.  The Gmelina chinensis was recorded on the 

slope along the footpath close to San Shek Wan Portal.   

A number of Pavetta hongkongensis were recorded at woodland within the SA.  They are 

relatively more concentrated in the western part of the SA.  Pavetta hongkongensis is 

scheduled under Cap. 96A in Hong Kong, but assessed as common in Hong Kong by Xing 

et al. (2000).     

Plantation 

Belts and patches of plantation are present along the Chi Ma Wan Road the road on the 

landward side of Pui O Beach.  The dominant species mostly include exotic tree species 

that are commonly used for plantation in Hong Kong such as Acacia confusa, Acacia 

mangium and Casuarina equisetifolia and landscaping tree species such as Lagerstroemia 

speciosa.  As natural colonisation has started in many areas of this habitat, some native 

self-seedling trees and shrubs were recorded, including Clerodendrum fortunatum, Ficus 

 
(18) AFCD (2003) Rare and Precious Plants of Hong Kong. Agriculture, Fisheries and Conservation 

Department, HKSAR, Hong Kong. 
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subpisocarpa, Macaranga tanarius var. tomentosa and Vitex negundo var. cannabifolia.  No 

flora species of conservation was found in this habitat.  

Watercourse 

Originating from the hills of Nam Shan within the Lantau South Country Park, several 

largely natural watercourses, including Pui O EIS, were identified near San Wai Tsuen, Lo 

Wai Tsuen (Pui O Au), Fairfield, Ham Tin San Tsuen and Ham Tin Kau Tsuen.  After 

running down the hilly areas, the watercourses pass lowland woodlands, marshes, 

seasonally wet grasslands and agricultural lands, and eventually discharge to Pui O bay.       

The upper section of Pui O EIS is typical of a hill stream with natural substrate consisting 

of stones and boulders and densely vegetated riparian zone where trees including Acacia 

confusa, Ficus subpisocarpa, Cleistocalyx nervosum, Macaranga tanarius var. tomentosa, 

Microcos nervosa and Pandanus tectorius were recorded.  The middle section is 

characterised with slow-flowing stream water and overgrown with herbaceous plants 

including aquatic herbs such as Pistia stratiotes and Myriophyllum aquaticum as well as 

some submerged herbs such as Ceratophyllum demersum.  The lower section of the EIS is 

brackish, with a mangrove community present at its stream mouth.  The section of Pui O 

EIS after the Wing On Bridge has been channelised completely with vertical concrete river 

banks and is largely devoid of in-stream or riparian vegetation. 

With regard to the other watercourses, the majority of tree species recorded are native 

in their vegetated riparian zones, including Cansjera rheedii, Cleistocalyx nervosum, Ficus 

subpisocarpa, Ficus hispida, Ficus variegata, Macaranga tanarius var. tomentosa and 

Microcos nervosa.  Herbs and climbers were also recorded, namely Acorus gramineus, 

Alocasia macrorrhizos, Colocasia esculenta and Pueraria lobata.  When these 

watercourses pass developed areas, more exotic species were recorded on their banks, 

which include trees for plantation such as Acacia confusa and fruit trees such as 

Clausena lansium and Dimocarpus longan.       

It should also be noted that pollution of these watercourses by garbage and trash is often 

seen.  Some stretches, including those in Pui O EIS may receive household sewage or 

excessive fertilizer when they flow through areas of village houses/ workshops and small 

parcels of farmland.  

No flora species of conservation was found in this habitat.  

Marsh  

Marsh has derived from historic paddy agricultural lands at Pui O.  It is situated in the 

low-lying areas along Pui O EIS, its tributaries and other small streams that feed into the 

west part of the SA (Figure 6.5b).  These watercourses, together with rainfall, provide 

main water sources to the marshes during the wet season, while the marshes recharge 

groundwater supplies and moderates streamflow by providing water to streams in the 

dry season. 

The marsh habitat is permanently inundated through normal years, with flooded ponds/ 

pools present in the wet season.  It has a freshwater, short grass nature, which is 
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maintained by the regularly grazing of feral buffalo and cattle.  Aquatic/ wetland herbs 

such as Commelina spp. and other native herbs such as Bacopa monnieri and Kyllinga 

nemoralis dominate the vegetation of this habitat.     

Three flora species of conservation importance, namely Azolla imbricata, 

Ceratopteris thalictroides and Marsilea quadrifolia, were recorded in this habitat.  The 

rare wetland plants Azolla imbricate and very rare Marsilea quadrifolia were found in the 

two relatively small patches of marsh to the north of Chi Ma Wan Road.  The rare Water 

Fern Ceratopteris thalictroides was found in the marsh to the south of Chi Ma Wan Road.  

Water Fern is also in the category of “Vulnerable” in China and under the State protection 

(Category II) in China (AFCD 2003).   

Seasonally Wet Grassland 

Due to failure of irrigation and drainage systems and other reasons after the 

abandonment of paddy farming, some of the marshy areas in Pui O have become seasonal.  

The areas are only flooded in the wet season and could be entirely dry in the dry season.  

Herb species dominate the vegetation of this habitat, and the majority of the species 

recorded are normally native such as Alocasia macrorrhizos, Alternanthera sessilis, 

Bacopa monnieri, Cyclosorus interruptus, Cynodon dactylon, Eleusine indica, and Paspalum 

scrobiculatum var. orbiculare.  No flora species of conservation was found in this habitat.  

Agricultural Land  

The agricultural lands, are mainly located along the Pui O EIS.  Another patch of 

agricultural land was identified in the southern part of the SA.  These agricultural lands 

are situated abutting the marsh and seasonally wet grassland habitat, and most are dry 

agriculture.  The crops planted include Ipomoea batatas, Lactuca sativa, Passiflora foetida 

and Zingiber officinale, whilst fruit trees such as Artocarpus heterophyllus, Litchi chinensis, 

Musa x paradisiaca and Psidium guajava were recorded in the habitat.       No flora species 

of conservation was found in this habitat.  

Developed Area 

Developed area in PO SA consists of roads, recreational and institutional areas (e.g. 

playgrounds, Pui O Camp Site and South Lantau Rural Committee building) and other 

public areas such as bus terminus.  Vegetation in these areas include ornamental plants 

such as Aleurites moluccana, Bauhinia spp., Codiaeum variegatum, Delonix regia, 

Lagerstroemia speciose and Passiflora edulis, shrubs and trees common in village 

environment such as Annona squamosal, Choerospondias axillaris, Dimocarpus longan, 

Michelia x alba, and Syzygium jambos and self-seeded trees such as Ficus hispida and 

Casuarina equisetifolia.  

This habitat also includes active and inactive open storage facilities, car parks and 

industrial workshops which either receive on-going, frequent human disturbances or 

have turned into waste grounds overgrown with ruderal herbs and grasses such as Bidens 

alba, Boehmeria nivea, Miscanthus floridulus and Stachytarpheta jamaicensis.  
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No flora species of conservation was found in this habitat.  

Mangrove  

As a transitional area between the terrestrial and marine environments, a very small area 

of mangrove habitat lies along the estuary of Pui O EIS.  A thin mangrove stand is present 

at the higher tidal elevation of the southern bank of the stream.  This habitat is colonised 

by true mangrove species including Acanthus ilicifolius, Excoecaria agallocha and 

Kandelia obovata, and mangrove associates such as Clerodendrum inerme and Hibiscus 

tiliaceus.  No flora species of conservation was found in this habitat.  

Mudflat  

The mudflat is located along the estuary of Pui O EIS that is close to the mangrove habitat.  

The narrow strips of mudflat, consisting mainly of silts and clays, are covered by sea 

water during high tide and exposed during low tide.  Limited amount of mangroves, 

Kandelia obovata and Sonneratia sp., were recorded, and a few individual trees and herbs 

were also recorded such as Cynodon dactylon, Excoecaria agallocha and Paspalum 

vaginatum.  No flora species of conservation was found in this habitat. 

Rocky Shore  

Rocky shore is located in the southwest part of the SA.  The rocky shore comprises 

numerous large boulders with some extent of wave exposure.  Plant species recorded are 

considered as Common or Very Common by Xing et al. (2000) and they are Ischaemum 

barbatum, Fimbristylis subbispicata, Clerodendrum inerme and Canavalia maritima.  No 

flora species of conservation was found in this habitat. 

Sandy Shore (Gazetted Beach) 

Sandy shore this habitat refers to the bathing beach at Pui O (Figure 6.5b).  It is generally 

devoid of coastal plants due to constant anthropogenic disturbance, except for very 

sparse backshore plants such as Crotalaria retusa, Caesalpinia bonduc, Hibiscus tiliaceus 

and Pandanus tectorius.  No flora species of conservation was found in this habitat. 

Habitats in Project Area 

The PO PA largely follows South Lantau Road, with its southwestern end extending into 

the woodland edge that bounds the lowland area of Pui O on its west.  In the Project Area, 

developed area (approx. 2.3ha) and woodland (approx. 0.4ha) habitats account for 85.2% 

and 14.8%, respectively.  In addition, tiny areas of watercourse (approx. 0.04ha in total) 

appear in the boundary of the PA.    

Woodland 

In PO PA, areas of woodland were identified in the southwestern part and along South 

Lantau Road (Figure 6.5b).  The small woodland areas at the southwestern end support 

many native trees and shrubs such as Aporusa dioica, Machilus spp., Polyspora axillaris, 

Sterculia lanceolate, Psychotria asiatica, Thaphiolepis indica, and Scopopia chinensis.  
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Along the South Lantau Road, the flora species in the adjacent woodland comprise more 

exotic species and/or species that can colonise disturbed areas; such species include 

Acacia confusa, Fiscus hispida, Lantana camara, Macaranga tanarius var. tomentosa, 

Melaleuca cajuputi cumingiana and Microstegium ciliatum. 

Two individuals of the tree species of conservation importance, Ailanthus fordii, were 

recorded in the PA.  They were both recorded in the woodland in the western part of PA 

along South Lantau Road, with one tree size of approximately 150mm in DBH and 6m in 

height and the other one of 250mm in DBH and 9m in height. 

Developed Area 

Vegetation in the developed area of the Project Area comprise mainly ornamental plants 

such as Codiaeum variegatum, Bauhinia spp., Lagerstroemia speciosa and Delonix regia, 

shrubs and trees common in village environ such as Dimocarpus longan, 

Clausena lansium, Citrus reticulate, Michelia × alba, and self-seeded trees such as Ficus 

hispida, Casuarina equisetifolia and Litsea glutinosa. 

The rare (1) climber Malaisia scandens was recorded in a landscaping area associated with 

South Landau Road to the north of Pui O No.2 Raw Water Pumping Station.  It was found 

on the trees and shrubs that grow in the area as a result of natural regeneration.     

Watercourse 

The watercourse habitat in the PA is very small, and the recorded plants associated with 

the habitat are limited, including Alocasia macrorrhizos, Cyclosorus interruptus, Colocasia 

esculenta, Microstegium ciliatum, Hymenocallis littoralis, and Ficus variegata.  No flora 

species of conservation was found in this habitat. 

Summary of Flora Species of Conservation Importance  

During the entire habitat and vegetation survey in PO SA and PA, a total of nine flora 

species of conservation importance were recorded, all recorded species in the SA and two 

species in the PA.  Detailed description of their recorded locations and conservation 

status have been discussed above in each of the habitats in SA and PA. Table 6-12 below 

is a summary of these species. 

 

 

 

 

  

 
(1) 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. 
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Table 6-12 Flora Species of Conservation Importance Recorded in PO PA and SA 
during the Survey of this Study 

Common 

Name 

Scientific Name Conservation & Protection Status 
(Note 1)  

Status in 

Hong Kong 
(Note 2) 

PA (Note 3) SA (Note 3) 

Ailanthus Ailanthus  

fordii 

Protected under Cap. 96, status in 

China as "Near Threatened" (AFCD 

2003). 

Rare WL WL 

Incense Tree Aquilaria  

sinensis 

Protected under Cap. 586, listed as 

"Vulnerable" in China Plant Red 

Data Book, under State protection 

(Category II) in China (AFCD 2003) 

and classified as "Vulnerable" on 

the IUCN Red List. 

Common  WL 

Mosquito 

Fern 

Azolla  

imbricata 

- Rare  MA 

Butulang 

Canthium 

Canthium  

dicoccum 

Classified as “Vulnerable” in IUCN 

Red List based on the assessment 

of its range in Sri Lanka. 

Common  WL 

Water Fern Ceratopteris 

thalictroides 

Status in China as "Vulnerable", 

under State protection (Category 

II) in China (AFCD 2003). 

Rare  MA 

- Gmelina  

chinensis 

Status in China as "Vulnerable", 

under State protection (Category 

II) in China (AFCD 2003). 

Common  WL 

Strength-

vine 

Malaisia  

scandens 

- Rare DA WL 

Four-leaf 

Fern 

Marsilea  

quadrifolia 

- Very Rare  MA 

Hong Kong 

Pavetta 

Pavetta  

hongkongensis 

Protected under Cap. 96. Common  WL 

No. of Species of Conservation Importance Recorded 2 9 

Notes: 
1. Conservation and Protection Status: 

f. AFCD (2003) – Rare and Precious Plants of Hong Kong (Status in China): NT = Near Threatened and VU = Vulnerable 
g. Cap. 96 – Protected Under Forests and Countryside Ordinance 
h. Cap. 586 – Protected Under Protection of Endangered Species of Animals and Plants Ordinance 
i. CITES – Under Appendix II of the Convention on International Trade in Endangered Species of Wild Fauna and Flora 
j. IUCN (2019) – IUCN Red List of Threatened Species: VU = Vulnerable  

2. Status in Hong Kong refer to 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. Studies refer to those listed in Section 6.3.2.1. 

 

6.4.2.2 Terrestrial Faunal Survey Findings 

Mammals 

Two mammal species, namely Short-nosed Fruit Bat Cynopterus sphinx and Domestic 

Water Buffalo Bubalus bubalis, were recorded within the PA and SA.  The Short-nosed 

Fruit Bats were found at the developed area near the Pui O NO. 2 Raw Water Pumping 

Station, outside the PA (Figure 6.5b).  All bat species in Hong Kong is protected under 

Cap. 170.  According to AFCD Biodiversity Database, Short-nosed Fruit Bat is considered 

to be Very Common and widely distributed in urban and countryside areas throughout 
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Hong Kong.  Details of the mammal species of conservation impotence recorded in PA and 

SA are shown in Table 6-13.   

Table 6-13 Mammal Species of Conservation Importance Recorded in Project 
Area and Study Area during the Surveys of this Study 

Common Name Scientific Name Conservation & Protection 

Status(Note 1)  

Project Area 
(Note 2) 

Study Area 

(Note 2) 

Short-nosed Fruit Bat Cynopterus sphinx RLCV: NT 

Cap. 170 

 DA 

No. of Species of Conservation Importance Recorded 0 1 

Notes: 

1. Conservation and Protection Status: 

a. RLCV – Red List of China’s Vertebrate (2016): NT = Near Threatened  

b. Cap. 170 – Protected under Wild Animals Protection Ordinance 

2. Habitat abbreviation: DA = Developed Area.  

 

Avifauna 

A total 34 avifauna species were recorded during the surveys, where 12 species were 

recorded within the PO PA (Appendix 6C refers).  Among all recorded avifauna species, 

ten are species of conservation importance, namely Black-crowned Night Heron 

Nycticorax, Eastern Cattle Egret Bubulcus coromandus, Little Egret Egretta garzetta, 

Pacific Reef Heron Egretta sacra, Crested Goshawk Accipiter trivirgatus, Black Kite Milvus 

migrans, Wood Sandpiper Tringa glareola, Greater Coucal Centropus sinensis, Collared 

Scops Owl Otus lettia, and Chinese Hwamei Garrulax canorus. 

All of the ten avifauna species of conservation importance occurred in various habitats in 

the SA, mainly in lowland wetlands including marsh and, to a lesser extent, the woodland 

on the hillsides on both sides of South Lantau Road.  Their conservation and protection 

status are summarized in Table 6-14.   Within the PA, Crested Goshawk, which is 

protected under Cap. 586 in Hong Kong, listed as Near Threatened in Red List of China’s 

Vertebrate (2016) and under Appendix II in China State Major Protection Status, was seen 

flying over the woodland adjacent to South Lantau Road.   

Table 6-14 Avifauna Species of Conservation Importance Recorded in Project 
Area and Study Area during the Surveys of this Study    

Common Name Scientific Name Conservation & 

Protection Status 
(Note 1)   

Project Area 
(Note 2) 

Study Area 
(Note 2) 

Black-crowned Night 

Heron 

Nycticorax Fellowes: (LC)  WC 

Eastern Cattle Egret Bubulcus coromandus Fellowes: (LC)  MA 

Little Egret Egretta garzetta Fellowes: PRC (RC)  MA, SWG 

Pacific Reef Heron Egretta sacra Fellowes: (LC)  SS 

Crested Goshawk Accipiter trivirgatus CITES: II 

RLCV: NT 

CSMPS: II 

Cap. 586 

WL WL 

Black Kite Milvus migrans Fellowes: (RC)  WL, MA, DA 
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Common Name Scientific Name Conservation & 

Protection Status 
(Note 1)   

Project Area 
(Note 2) 

Study Area 
(Note 2) 

CITES: II 

CSMPS: II 

Cap. 586 

Wood Sandpiper Tringa glareola Fellowes: LC  MA 

Greater Coucal Centropus sinensis CSMPS: II  WL, WC, 

SWG, DA 

Collared Scops Owl Otus lettia CITES: II 

CSMPS: II 

Cap. 586 

 WL 

Chinese Hwamei Garrulax canorus CITES: II 

RLCV: NT 

 WL 

No. of Species of Conservation Importance Recorded 1 10 

Notes: 

1. Conservation and Protection Status: 

a. Fellowes – Fellowes et al. (2002): LC = Local Concern, PRC = Potential Regional Concern, RC = Regional Concern.  

Letters in parentheses indicate that the assessment is on the basis of restrictedness in breeding and/or roosting 

sites rather than in general occurrence. 

b. CITES –Convention on International Trade in Endangered Species of Wild Fauna and Flora: Appendix II 

c. RLCV = Red List of China’s Vertebrate (2016): NT = Near Threatened  

d. CSMPS – China State Major Protection Status: Appendix II 

e. All birds in Hong Kong are protected under Cap. 170 – Protected under Wild Animals Protection Ordinance 

f. Cap. 586 - Protected under Protection of Endangered Species of Animals and Plants Ordinance 

2. Habitat abbreviation: WL = Woodland, WC = Watercourse, MA = Marsh, SWG = Seasonally Wet Grassland, DA = Developed 

Area and SS = Sandy Shore   

 

Herpetofauna 

Reptiles 

Ten reptile species were recorded during the survey, where three species, namely 

Slender Forest Skink Scincella modesta, Chinese Gecko Gekko chinensis and Mock Viper 

Psammodynastes pulverulentus, were recorded within the PA, while seven species, 

including Red-eared Slider Trachemys scripta, Changeable Lizard Calotes versicolor, Long-

tailed Skink Eutropis longicaudata, Four-clawed Gecko, Tokay Gecko Gekko gecko, 

Bowring's Gecko Hemidactylus bowringii and Garnot's Gecko Hemidactylus garnotii, were 

recorded within the SA (Appendix 6C refers).   

Two reptile species of conservation importance were recorded, including Four-clawed 

Gecko and Tokay Gecko, both in the SA.  The Four-clawed Gecko was found on the wall at 

Pui O beach and Nam Shan Campsite within the SA (Figure 6.5b).  This species is listed 

as Vulnerable under the Red List of China’s Vertebrate (2016).  Besides, Tokay Gecko was 

recorded by its call at the woodland at Pui O Lo Wai Tsuen (Pui O Au) within the SA.  It is 

regarded as Regional Concern by Fellowes et al. (2002), listed under the Appendix II in 

the China State Major Protection Status and as Critically Endangered under the Red List 

of China’s Vertebrate (2016).  Details of the reptile species of conservation impotence 

recorded in PA and SA are shown in Table 6-15. 
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Table 6-15 Reptile Species of Conservation Importance Recorded in PO PA and 
SA during the Surveys of this Study    

Common Name Scientific Name Conservation & 

Protection Status 
(Note 1)   

Project Area 
(Note 2) 

Study Area 
(Note 2) 

Four-clawed Gecko Gehyra mutilata RLCV: VU - DA 

Tokay Gecko Gekko gecko Fellowes: RC 

CSMPS: II 

RLCV: CR 

- WL 

No. of Species of Conservation Importance Recorded 0 2 

Notes: 

1. Conservation and Protection Status: 

a. Fellowes – Fellowes et al. (2002): RC = Regional Concern 

b. CSMPS – China State Major Protection Status: Appendix II 

c. RLCV – Red List of China’s Vertebrate (2016): VU = Vulnerable and CR = Critically Endangered 

2. Habitat abbreviations:  WL = Secondary Woodland, DA = Developed Area 

 

Amphibians 

Ten amphibian species were recorded during the survey, where four species were 

recorded within the PA, while all species were recorded within the SA (Appendix 6C 

refers).  Four amphibian species of conservation importance, namely Short-legged Toad 

Megophrys brachykolos, Chinese Bullfrog Hoplobatrachus rugulosus, Lesser Spiny Frog 

Quasipaa exilispinosa and Romer's Tree Frog Liuixalus romeri were recorded during the 

survey, all within the SA.  Most of the amphibian species were recorded by their calls. 

Short-legged Toad and Romer’s Tree Frog are listed as Endangered under the IUCN Red 

List of Threatened Species.  Moreover, Short-legged Toad, Lesser Spiny Frog and Romer’s 

Tree Frog are considered as Potential Global Concern by Fellowes et al. (2002), while 

Chinese Bullfrog is Potential Regional Concern by Fellowes et al. (2002).  Based on the 

Red List of China’s Vertebrate (2016), Short-legged Toad, Lesser Spiny Frog and Romer's 

Tree Frog are regarded as Vulnerable, while Chinese Bullfrog is regarded as Endangered.  

In addition, Romer’s Tree Frog is also protected by Cap. 170 in Hong Kong.   

In particular, Short-legged Toad and Romer’s Tree Frog were recorded to be abundant in 

the woodland in the close vicinity of the eastern part of SA (Figure 6.5b).  These 

woodlands include streams that are probably their breeding grounds at Pui O.  The 

Details of amphibian species of conservation importance recorded are shown in Table 

6-16.    

Table 6-16 Amphibian Species of Conservation Importance Recorded in Project 
Area and Study Area during the Surveys of this Study     

Common Name Scientific Name Conservation & Protection 

Status (Note 1)   

Project Area 
(Note 2) 

Study Area 
(Note 2) 

Short-legged Toad Megophrys brachykolos IUCN: EN 

Fellowes: PGC 

RLCV: VU 

- WL, WC, 

SWG 

Chinese Bullfrog Hoplobatrachus rugulosus Fellowes: PRC 

RLCV: EN 

- WL, WC, MA, 

SWG, DA 
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Common Name Scientific Name Conservation & Protection 

Status (Note 1)   

Project Area 
(Note 2) 

Study Area 
(Note 2) 

Lesser Spiny Frog Quasipaa exilispinosa IUCN: VU 

Fellowes: PGC 

RLCV: VU 

- WL, DA 

Romer's Tree Frog Liuixalus romeri IUCN: EN 

Fellowes: PGC 

RLCV: VU 

Cap. 170 

- WL, WC 

No. of Species of Conservation Importance Recorded 0 4 

Notes: 

1. Conservation and Protection Status: 

a. IUCN – IUCN Red List (2019) 

b. Fellowes – Fellowes et al. (2002): PRC = Potential Regional Concern and PGC = Potential Global Concern 

c. RLCV – Red List of China’s Vertebrate (2016): VU = Vulnerable and EN = Endangered 

d. Cap. 170 – Protected under Wild Animals Protection Ordinance 

2. Habitat abbreviations:  WL = Secondary Woodland, WC = Watercourse, MA = Marsh, SWG = Seasonally Wet Grassland and 

DA = Developed Area 

 

Butterflies 

A total of 45 butterfly species were recorded during the survey, where 23 species were 

recorded in the PA, while 41 were recorded within the SA (Appendix 6C refers).  

According to AFCD Biodiversity Database, all of the species are regarded as Common or 

Very Common, except Archduke Lexias pardalis, which is regarded as a suspected species 

in Hong Kong.  No butterfly species of conservation importance was recorded within SA 

and PA.    

Odonates (Dragonflies and Damselflies) 

A total of 24 odonate species were recorded during the survey, where nine species were 

recorded in the PA and 23 species within the SA (Appendix 6C refers).  Based on the 

AFCD Biodiversity Database, all the species are considered as Common or Abundant.  

Among these species, two species are of conservation importance, namely Chinese 

Yellowface Agriomorpha fusca and Blue Chaser Potamarcha congener.  The Blue Chasers 

were recorded at the woodland in the western part of PA, while the Chinese Yellowface 

was recorded at the watercourse close to Fairfield.  Details of odonate species of 

conservation importance recorded in PA and SA are shown in Table 6-17.   

Table 6-17 Odonate Species of Conservation Importance Recorded in Project 
Area and Study Area during the Surveys of this Study 

Common Name Scientific Name Conservation & 

Protection Status 
(Note 1)   

Project Area 
(Note 2) 

Study Area 
(Note 2) 

Chinese Yellowface Agriomorpha fusca Fellowes: LC  WC 

Blue Chaser Potamarcha congener Fellowes: LC WL  

No. of Species of Conservation Importance Recorded 1 1 
Notes: 

1. Conservation and protection status: Fellowes – Fellowes et al. (2002): LC = Local Concern 

Habitat abbreviation: WL = Woodland and WC = Watercourse  
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Aquatic Fauna 

A total of 22 fish species and 9 invertebrate species have been recorded in the 

watercourse and marsh of the SA, outside the PA.  Among these aquatic species recorded, 

one fish species (Small Snakehead Channa asiatica) and two freshwater crab species, 

namely Cryptopotamon anacoluthon and Somanniathelphusa zanklon, are considered as 

species of conservation importance.   

Small Snakehead is considered as Local Concern by Fellowes et al. (2002) and this species 

was found in the marsh, behind the plantation at the Pui O beach.   

Cryptopotamon anacoluthon is endemic to Hong Kong and found in shaded shallow 

streams with clear or unpolluted, fast-flowing waters, rocky substratum, and leaf-litters, 

which serve as shelter and food (19) . It is listed in the category of Vulnerable under the 

IUCN Red List of Threatened Species and it is regarded as Potential Global Concern by 

Fellowes et al. (2002).  During the survey, this species was found at the watercourse next 

to Fairfield. 

Somanniathelphusa zanklon is listed as “Endangered” by IUCN and of “Global Concern” by 

Fellowes et al. (2002).  This species is known to be found in a variety of lotic and lentic 

habitats, mostly lowland, slow moving streams and marshes.  In Hong Kong, it has been 

reported in many places in New Territories and Lantau Island(20) .  During the survey, the 

species was recorded at the watercourse under the woodland, where it is located on the 

west of Lo Uk Tsuen.  Details of aquatic fauna species of conservation importance 

recorded in SA are shown in Table 6-18. 

Table 6-18 Aquatic Fauna Species of Conservation Importance Recorded in 
Project Area and Study Area during the Surveys of this Study 

Common Name Scientific Name Conservation & 

Protection Status  

Project Area Study Area 

Small Snakehead Channa asiatica Fellowes: LC  MA 

- Cryptopotamon anacoluthon IUCN: VU 

Fellowes: PGC 

 WC 

- Somanniathelphusa zanklon IUCN: EN 

Fellowes: GC 

 WC 

No. of Species of Conservation Importance Recorded 0 3 

Notes: 

1. Conservation and Protection Status: 

a. IUCN - IUCN (2019): VU = Vulnerable and EN = Endangered  

b. Fellowes – Fellowes et al. (2002): LC = Local Concern, PGC = Potential Global Concern and GC = Global Concern  

2. Habitat abbreviation: MA = Marsh and WC = Watercourse 

 

 
(19) Stanton, David & Leven, Michael & Hui, Tommy Chung Hong. (2017). Distribution of Cryptopotamon 

anacoluthon (Kemp, 1918) (Crustacea: Brachyura: Potamidae), a freshwater crab endemic to Hong 
Kong. Journal of Threatened Taxa. 9. 9786. 10.11609/jott.3007.9.2.9786-9794. 

(20)  Stanton and Leven, 2016.  Distribution, habitat utilisation and conservation status of the freshwater 
crab, Somanniathelphusa zanklon Ng & Dudgeon, 1992 (Crustacea: Brachyura: Gecarcinucidae) 
endemic to Hong Kong. 
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6.4.2.3 Intertidal Survey Findings 

The intertidal surveys consisting of semi-quantitative survey, qualitative walk-through 

survey and quantitative transect survey were conducted at the accessible shorelines at 

Pui O in the wet season 2019.  The detailed survey dates are listed in Appendix 6D.  

Survey locations are shown in Figure 6.4.  

Semi-quantitative Survey and Qualitative Walk-through Survey 

The organisms encountered during the qualitative walk-through surveys and their 

relative abundance estimated during the semi-quantitative survey are listed in Appendix 

6D.  In the wet season of 2019, a total of 29 taxa were recorded at Pui O.   

At Pui O, crab Uca lactea, crab Uca borealis, crab Uca crassipes and snail Cerithidea 

diadjariensis were dominant at 2.0mCD tidal heights with muddy substratum.  Snail 

Cerithidea diadjariensis was also dominant at 1.5 mCD tidal heights with muddy 

substratum.  At 1.0mCD, the site consisted mainly of sands, and snail Sermyla tornatella 

was the dominant species. 

Quantitative Transect Survey 

Data of the mean density of intertidal fauna and mean percentage cover of sessile fauna 

and flora recorded at Pui O are presented in Appendix 6D. 

A total of 179 individuals were recorded from all transects in the quantitative intertidal 

surveys at Pui O, in the wet season of 2019.  Overall, the most abundant group of intertidal 

soft shore organisms recorded was gastropods, accounting for >95% of the total number 

of individuals recorded.  A summary of the top three dominant species at Pui O is 

presented in Table 6-19.  There were two third abundant species (Batillaria zonalis and 

Clithon spp.), as the mean density of the two species were the same. The top three 

dominant species were all gastropod 

Table 6-19 Three Most Abundant Intertidal Soft Shore Species Recorded during 
Quantitative Intertidal Surveys at Pui O in Wet Season 2019 

No. Most Abundant Species Mean Density (ind. / m2) 

1 Cerithidea diadjariensis 26 

2 Sermyla tornatella 12.1 

3 Batillaria zonalis  7.5 

3 Clithon spp. 7.5 

 

Summary 

In the qualitative survey conducted in Pui O, crabs Uca spp. and snail Cerithidea 

diadjariensis were dominant at 2.0mCD tidal heights.  Cerithidea diadjariensis was also 

dominant at 1.5mCD tidal heights. And snail Sermyla tornatella was the dominant species 

at 1.0mCD. 
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In the quantitative transect survey, more than 95% of the recorded fauna were 

gastropods in Pui O, and the three most dominant species were all gastropod.  The two 

most abundant species were Cerithidea diadjariensis and Sermyla tornatella. Batillaria 

zonalis and Clithon spp. were both the third dominant species. 

6.5 ECOLOGICAL EVALUATION 

The ecological value of the habitats identified within the PA and SA are evaluated in 

accordance with the criteria stipulated in Annex 8 of the EIAO Technical Memorandum.  

The evaluation is based upon the information presented in the previous sections, i.e. from 

both literature review and the findings of the survey conducted under the Study.  The 

assessment of Ecological Evaluation is prepared for PA and SA at Pui O as no flora and 

fauna survey is conducted during the study period.  The ecological evaluation of each 

habitat type is presented in Table 6-20 to Table 6-33. 

6.5.1 Evaluation of Habitats within PO SA 

Table 6-20 Ecological Evaluation of Woodland within SA 

Criteria Woodland (SA) 

Naturalness  Natural habitat with disturbance on habitats edges from adjacent residential areas, 

villages and South Lantau Road and associated pavement.  The northern part of the 

woodland lies within the South Lantau Country Park. 

Size Approx. 176ha, very large in the SA, but small in a Hong Kong context. 

Diversity High floristic diversity; 

Moderate to high faunal diversity.  

Rarity A common habitat type in Hong Kong.   

 

From literature review: 

Flora species of conservation importance recorded include: Ailanthus fordii, Aquilaria 

sinensis, Dalbergia balansae, Gmelina chinensis, Malaisia scandens, Pavetta 

hongkongensis, Uncaria hirsute, Urceola micrantha, Uvaria calamistrata and Xenostegia 

tridentata. 

 Fauna species of conservation importance recorded includes a mammal species, 

(suspected squirrel) and Copperhead Racer 

  

Under Current Study: 

Flora species of conservation importance recorded include: Ailanthus fordii, Aquilaria 

sinensis, Artocarpus hypargyreus, Canthium dicoccum, Dalbergia assamica, Gmelina 

chinensis, Malaisia scandens and Pavetta hongkongensis. 

 Fauna species of conservation importance recorded include: 

Avifauna: Crested Goshawk, Black Kite, Collared Scops Owl, Chinese Hwamei. 

Reptile: Tokay Gecko. 

Amphibian: Short-legged Toad, Chinese Bullfrog, Lesser Spiny Frog, Romer's Tree Frog. 

Re-creatability Re-creatable, but shrubs and trees need at least 30 years to achieve the current 

maturity level. 

Fragmentation Mainly fragmented by South Lantau Road and developed areas along the road.  The 

developed area includes Lo Uk Tsuen, San Wai Tsuen, Lo Wai Tsuen, Lo Wai Tsuen (Pui 

O Au), Fairfield, Ham Tin San Tsuen, Ham Tin Kau Tsuen and other facilities such as Pui 
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Criteria Woodland (SA) 

O public school, playgrounds and rural committee.  

Ecological Linkage Some ecological linkage with Pui O EIS and adjacent woodland in South Lantau Country 

Park. 

Potential Value Moderate, potential growth to an even more mature woodland. 

Nursery/ Breeding 

Ground 

Potential nursery/ breeding ground for all amphibian species as recorded during 

current study. 

Age Unknown, possibly formed in various stages in the last few decades. 

Abundance/ 

Richness of Wildlife 

Moderate to high abundance and diversity of wildlife. 

Overall Ecological 

Value 

Moderate to High, due to high levels of floristic and faunal diversities and some of the 

woodlands in the northern part of the SA are connected with abutting woodlands 

within the Lantau South Country Park. 

 

Table 6-21 Ecological Evaluation of Plantation within SA 

Criteria Plantation (SA) 

Naturalness  Largely artificial but colonized progressively by native plant species. 

Size Approx. 3.4ha, small in the SA, and very small in a Hong Kong context. 

Diversity Low floristic diversity; 

Low faunal diversity. 

Rarity Very common habitat in Hong Kong. 

 

From literature review:  

No flora species of conservation importance recorded; 

Fauna species of conservation importance recorded include: 

Avifauna: Greater Coucal 

Reptile: Common Rat Snake. 

 

Under current study:  

No flora and fauna species was recorded. 

Re-creatability Re-creatable, but it may take at least 10-20 years for the plantation to develop to the 

current maturity level. 

Fragmentation Fragmented and patchy, along roads, buildings/ structures and recreational facilities. 

Ecological Linkage Some ecological linkage with adjacent woodland, Pui O EIS and other watercourses. 

Potential Value Potential growth to have more native species through natural succession or intentional 

plantation enhancement schemes. 

Nursery/ Breeding 

Ground 

Significant nursery or breeding ground not known. 

Age Approx. 20 years. 

Abundance/ 

Richness of Wildlife 

Low abundance and diversity of wildlife. 

Overall Ecological 

Value 

Low  
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Table 6-22 Ecological Evaluation of Watercourse within SA 

Criteria Pui O EIS (SA) Other Watercourses within SA 

Naturalness  The upstream section is mostly natural, 
lower section has been channelized to 
various extents. 

Mostly natural in upland areas, but 
heavily channalised for those in the 
lowland areas.  

Size Small, Approx. 1.2ha. Small, Approx. 2ha. 

Diversity Low to Moderate floristic diversity; 

Moderate faunal diversity. 
Low to Moderate floristic and fauna 
diversity. 

Rarity Common habitat in Hong Kong. 
 
From literature review: 
No flora species of conservation 
importance recorded; 
 
Fauna species of conservation 
importance recorded include: 
Aquatic fauna: Caridina serrata. 
 
Under current study: 
No flora species of conservation 
importance recorded; 
 
Fauna species of conservation 
importance recorded include: 
Avifauna: Black-crowned Night Heron, 
Greater Coucal. 
Amphibian: Short-legged Toad, Chinese 
Bullfrog, Romer's Tree Frog. 
Odonate: Chinese Yellowface. 

Aquatic fauna: Cryptopotamon 
anacoluthon and Somanniathelphusa 
zanklon. 

Common habitat in Hong Kong. 

 

Under current study: 
No flora species of conservation 
importance recorded; 
 
Under current study: 
No flora species of conservation 
importance recorded; 
 
Fauna species of conservation 
importance recorded include: 
Amphibian: Short-legged Toad, Romer's 
Tree Frog. 

 

Re-creatability Difficult to re-create. Difficult to re-create for natural 
streams; Re-creatable for the 
channelised ones.  

Fragmentation Not fragmented. Not fragmented. 

Ecological Linkage Ecologically linked with nearby marsh, 
seasonally wet grassland, mudflat and 
mangroves. 

Linkage with adjacent natural habitats 
such as woodland, esp. in the upland 
areas. 

Potential Value Some scope for enhancement, as some 
sections are channelised and/or 
disturbed by domestic sewage and 
invasive species.  Enhancement planting 
of riparian zone can also be considered. 

Some scope for increasing ecological 
value overtime if pollution and 
anthropogenic disturbance in the 
lowland watercourses can be eliminated 
and their riparian zone be conserved 
integrally. 

Nursery/ Breeding 
Ground 

Nursery ground for various fish species. No significant nursery or breeding 
ground observed. 

Age Unknown. Unknown. 

Abundance/ Richness 
of Wildlife 

Moderate abundance and diversity of 
wildlife. 

Low to moderate abundance and 
diversity of wildlife. 

Overall Ecological 
Value 

Moderate to High Low to Moderate  
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Table 6-23 Ecological Evaluation of Marsh within SA 

Criteria Marsh (SA) 

Naturalness  Semi-natural habitat, presumably formed from abandoned agricultural 

land through natural succession.  

Size Approx. 3.7 ha small in SA and very small in Hong Kong context. 

Diversity Low floristic diversity; 

Moderate fauna diversity. 

Rarity An uncommon habitat in Hong Kong.  

 

From literature review: 

Flora species of conservation importance recorded include: Azolla 

imbricata, Ceratopteris thalictroides, Marsilea quadrifolia, Salvinia natans. 

 

Fauna species of conservation importance recorded include:  

Mammal: Japanese Pipistrelle. 

Avifauna: Greater Coucal, Red-billed Starling, Brown Fish Owl and 

Pheasant-tailed Jacana. 

Amphibian: Chinese Bullfrog and Three-striped Grass Frog. 

 

Under current study: 

Flora species of conservation importance recorded include: Azolla 

imbricata, Ceratopteris thalictroides and Marsilea quadrifolia. 

 

Fauna species of conservation importance recorded include: 

Avifauna: Eastern Cattle Egret, Little Egret, Black Kite, Wood Sandpiper. 

Amphibian: Chinese Bullfrog. 

Aquatic fauna: Small Snakehead. 

Re-creatability Could be re-created by providing suitable hydrological scheme and 

habitat management. 

Fragmentation Some fragmentation by concrete footpaths and buildings/ structures. 

Ecological Linkage Ecologically linked with adjacent seasonally wet grassland, woodland, 

plantation and streams in the area. 

Potential Value High potential for ecological enhancement through appropriate wetland 

conservation management plan. 

Nursery/ Breeding Ground Breeding ground for various amphibian, odonate and aquatic fauna such 

as Small Snakehead. 

Age About 3-4 decades. 

Abundance/ Richness of Wildlife Moderate to High abundance and diversity of wildlife. 

Overall Ecological Value Moderate to High 
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Table 6-24 Ecological Evaluation of Seasonally Wet Grassland within SA 

Criteria Seasonally Wet Grassland (SA) 

Naturalness  Semi-natural habitat, presumably drying up from marshy areas which 

derived from abandoned agricultural land. 

Size Approx. 9ha, small in SA and very small in Hong Kong context. 

Diversity Low floristic diversity; 

Moderate faunal diversity. 

Rarity A common habitat in Hong Kong.  

 

From literature review: 

Flora species of conservation importance recorded include: 

Azolla imbricata, Ceratopteris thalictroides, Marsilea quadrifolia, Salvinia 

natans. 

 

Fauna species of conservation importance recorded include: 

Avifauna: Centropus sinensis, Spodiopsar sericeus. 

Amphibian: Chinese Bullfrog and Three-striped Grass Frog. 

 

Under current study: 

Flora species of conservation importance recorded: nil. 

 

Fauna species of conservation importance recorded include: 

Avifauna: Little Egret, Greater Coucal. 

Amphibian: Short-legged Toad, Chinese Bullfrog. 

Re-creatability Possible to re-create but not desirable from an ecological point of view. 

Fragmentation Some fragmentation by concrete footpaths and buildings/ structures. 

Ecological Linkage Ecologically linked with adjacent marsh, watercourse (esp. Pui O EIS), 

woodland and plantation. 

Potential Value High potential for ecological enhancement through proper wetland 

management to resume a marshy condition. 

Nursery/ Breeding 

Ground 

Potential breeding ground for amphibian and odonate during wet season. 

Age About 2-3 decades. 

Abundance/ Richness 

of Wildlife 

Moderate abundance and diversity of wildlife. 

Overall Ecological 

Value 

Moderate 

 

  



 

 

 

AGREEMENT NO. CE 82/2017 (WS) – SIU HO WAN WATER TREATMENT WORKS EXTENSION - 

INVESTIGATION, DESIGN AND CONSTRUCTION  

Review Report on Environmental Impact Assessment| Issue 2 
 

80 

Table 6-25 Ecological Evaluation of Agricultural Land within SA 

Criteria Agricultural Land (SA) 

Naturalness  Artificial habitat maintained by regular farming activities. 

Size Approx. 1.8ha, very small in SA and Hong Kong context. 

Diversity Low floristic diversity; 

Low faunal diversity. 

Rarity A common habitat in Hong Kong.  

 

From literature review: 

No flora species of conservation importance was recorded; 

 

Fauna species of conservation importance: 

Avifauna: Chinese Pond Heron, Great Egret, Little Egret, Red-billed Starling, Slaty-

breasted Rail. 

Aquatic fauna: Small Snakehead. 

 

Under current study: 

No flora or fauna species was recorded. 

Re-creatability Easy to be re-created. 

Fragmentation Small, isolated habitat patches, highly fragmented. 

Ecological Linkage Limited linkage with surrounding habitat. 

Potential Value Under current management regime for dry agriculture, potential value for wildlife is 

limited due to continual disturbance. 

Nursery/ Breeding 

Ground 

No significant nursery or breeding ground observed. 

Age Unknown. 

Abundance/ Richness of 

Wildlife 

Low abundance and diversity of wildlife. 

Overall Ecological Value Low  

 

  



 

 

 

AGREEMENT NO. CE 82/2017 (WS) – SIU HO WAN WATER TREATMENT WORKS EXTENSION - 

INVESTIGATION, DESIGN AND CONSTRUCTION  

Review Report on Environmental Impact Assessment| Issue 2 
 

81 

Table 6-26 Ecological Evaluation of Developed Area within SA 

Criteria Developed Area (SA) 

Naturalness  Artificial habitat in Hong Kong  

Size Approx. 31.7ha large in SA, but very small in Hong Kong context. 

Diversity Moderate to High floristic diversity, due to the presence of ornamental species: 

Low faunal diversity. 

Rarity A very common habitat in Hong Kong.  

 

From literature review: 

No flora species of conservation importance was recorded; 

 

Fauna species of conservation importance recorded include: 

Mammal: Japanese Pipistrelle.  

Avifauna: Greater Coucal. 

 

Under current study: 

No flora species of conservation importance was recorded; 

 

Fauna species of conservation importance recorded include: 

Mammal: Short-nosed Fruit Bat.  

Avifauna: Black Kite, Greater Coucal, Four-clawed Gecko. 

Amphibian: Chinese Bullfrog, Lesser Spiny Frog.  

Re-creatability Easily re-creatable, but the disturbed areas are undesirable from an ecological point 

of view.  

Fragmentation Extending along existing roads, but some filled lands are fragmented and isolated.  

Ecological Linkage Limited ecological linkage with surrounding natural/ semi-natural habitats. 

Potential Value Very low. 

Nursery/ Breeding 

Ground 

No significant nursery or breeding ground observed.  

Age Various. 

Abundance/ Richness of 

Wildlife 

Low abundance and diversity of wildlife.  

Overall Ecological Value Low 
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Table 6-27 Ecological Evaluation of Mangrove within SA 

Criteria Mangrove (SA) 

Naturalness  Natural habitat in Hong Kong. 

Size Approx. 0.2ha, very small in SA and in Hong Kong context. 

Diversity Low floristic diversity; 

Low faunal diversity. 

Rarity A common habitat in the coastal areas of Hong Kong.  

 

From literature review: 

No flora species of conservation importance was recorded; 

 

Fauna species of conservation importance recorded include: 

Avifauna: Grey Heron, Great Egret, Little Egret. 

 

Under current study: 

No flora or fauna species of conservation importance was recorded.  

Re-creatability Could be re-created under suitable hydrological and environmental conditions. 

Fragmentation Not fragmented but small in area. 

Ecological Linkage Ecologically and hydrologically linked with nearby estuarine habitats, including Pui O 

EIS, mudflat and coastal sea water. 

Potential Value Some potential value to be increased with removal of the exotic Sonneratia.   

Nursery/ Breeding 

Ground 

No significant nursery or breeding ground known. 

Age Unknown but could be fairly old. 

Abundance/ Richness of 

Wildlife 

Low abundance and diversity of wildlife. 

Overall Ecological Value Low  
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Table 6-28 Ecological Evaluation of Mudflat within SA 

Criteria Mudflat (SA) 

Naturalness  Natural habitat in Hong Kong. 

Size Approx. 0.3ha very small in SA and in Hong Kong context. 

Diversity Low floristic diversity; 

Low terrestrial faunal diversity; 

Low to moderate intertidal fauna diversity. 

Rarity An uncommon habitat in Hong Kong.  

 

From literature review: 

No flora species of conservation importance was recorded; 

 

Fauna species of conservation importance recorded include: 

Avifauna: Chinese Pond Heron, Grey Heron, Great Egret, Little Egret. 

 

Under current study: 

No flora or fauna species of conservation importance was recorded. 

Re-creatability Difficult to be re-created. 

Fragmentation Not fragmented. 

Ecological Linkage Ecologically and hydrologically linked with nearby estuarine habitats, including Pui O 

EIS, mangrove and the coastal sea water. 

Potential Value Some potential value with further increase given time to allow establishment of 

mangrove community and removal of pollutants. 

Nursery/ Breeding 

Ground 

A nursery ground for various marine fish species. 

Age Exact age is not known but should be old. 

Abundance/ Richness of 

Wildlife 

Low abundance and diversity of wildlife 

Overall Ecological Value Low 
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Table 6-29 Ecological Evaluation of Rocky Shore within SA 

Criteria Rocky Shore (SA) 

Naturalness  Natural habitat in Hong Kong. 

Size Approx. 0.4 ha, very small in SA and in Hong Kong context. 

Diversity Low floristic diversity; 

Low faunal diversity. 

Rarity A common habitat in the coastal areas of Hong Kong.  

 

From literature review: 

No flora species of conservation importance was recorded;  

Fauna species of conservation importance recorded includes one avifauna 

species, Little Egret.  

 

Under current study: 

No flora or fauna species of conservation importance was recorded.  

Re-creatability Difficult to recreate. 

Fragmentation Not fragmented. 

Ecological Linkage Continuous with adjacent woodland and sandy shore. 

Potential Value Low 

Nursery/ Breeding 

Ground 

No records of significant nursery or breeding grounds were found during the 

survey or literature review.  

Age Unknown. 

Abundance/ Richness 

of Wildlife 

Low abundance and diversity of wildlife.  

Overall Ecological 

Value 

Low 
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Table 6-30 Ecological Evaluation of Sandy Shore within SA 

Criteria Sandy Shore (SA) 

Naturalness  Natural habitat, but regularly maintained for recreational uses. 

Size Approx. 1.6ha, very small in SA and in Hong Kong context. 

Diversity Low floristic diversity; 

Moderate faunal diversity. 

Rarity A common habitat in the coastal area of Hong Kong.  

 

From literature review: 

No flora species of conservation importance was recorded; 

Fauna species of conservation importance recorded include two avifauna species, 

including Great Egret and Little Egret. 

 

Under current study: 

No flora species of conservation importance was recorded; 

Fauna species of conservation importance recorded include one avifauna species, 

Pacific Reef Heron. 

Re-creatability Could be re-created under suitable hydrology. 

Fragmentation Not fragmented. 

Ecological Linkage Some ecological linkage with adjacent mudflat, watercourse and the coastal sea. 

Potential Value Low as a gazetted beach with a high level of anthropogenic disturbances.   

Nursery/ Breeding 

Ground 
No significant nursery or breeding ground observed.   

 

Age Unknown. 

Abundance/ Richness of 

Wildlife 

Low abundance and diversity of wildlife.  

Overall Ecological Value Low 
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6.5.2 Evaluation of Project Area 

Table 6-31 Ecological Evaluation of Woodland in PA 

Criteria Woodland (PA) 

Naturalness  Natural, although the woodland areas along South Lantau Road is subject to constant 

disturbance from the road traffic and other human activities. 

Size Very small, approx. 0.4 ha. 

Diversity Moderate diversity of plant species and structural complexity.   

Moderate faunal diversity. 

Rarity Common habitat in Hong Kong.  

 

From the Literature Review 

No flora and fauna species were recorded within the PA. 

 

Under the Current Study 

Flora species of conservation importance include Ailanthus fordii; 

One fauna species, Blue Chaser, was recorded. 

Re-creatability Could be re-created but would take one or two decades to regain the current 

complexity and ecological function, exp. the woodland patch to the western end. 

Fragmentation Somewhat fragmented by existing roads and paths.   

Ecological Linkage Linked to the adjacent woodland areas.  

Potential Value Low to moderate its location near to existing roads and footpaths.  

Nursery/ Breeding 

Ground 

Not significant. 

Age Presumably around 10-20 years. 

Abundance/ Richness of 

Wildlife 

Moderate abundance and diversity of wildlife.  

Overall Ecological Value Moderate in the western part, Low to Moderate for those abutting South Lantau 

Road.  
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Table 6-32 Ecological Evaluation of Watercourse in PA 

Criteria Watercourse (PA) 

Naturalness  Largely natural. 

Size <0.1ha, very small in PA and in Hong Kong context. 

Diversity Low floristic diversity; 

Low faunal diversity. 

Rarity Natural streams are not very common in Hong Kong. 

 

From the Literature Review 

No flora and fauna species were recorded within the PA. 

 

Under the Current Study 

No flora and fauna species were recorded within the PA. 

Re-creatability Difficult to re-create. 

Fragmentation Not fragmented. 

Ecological Linkage Ecological linkage with their own upstream and downstream sections, and with 

adjacent woodland. 

Potential Value Some scope for increasing ecological value overtime if pollution and anthropogenic 

disturbance can be eliminated from the watercourses. 

Nursery/ Breeding 

Ground 

No significant nursey/ breeding ground known. 

Age Unknown. 

Abundance/ Richness of 

Wildlife 

Low abundance and diversity of wildlife. 

Overall Ecological Value Low to Moderate 
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 Table 6-33 Ecological Evaluation of Developed Area in PA 

Criteria Developed Area (PA) 

Naturalness  Entirely man-made. 

Size Very small in a Hong Kong context, approx. 2.3ha. 

Diversity Very low habitat complexity, low structural complexity and species diversity 

contributed mainly by landscaping/ornamental species.  

Rarity Very common man-made habitat in Hong Kong. 

 

From the Literature Review 

No flora species of conservation importance was recorded; 

Fauna species of conservation importance recorded include one mammal species, 

Japanese pipistrelle. 

 

Under the Current Study 

Flora species of conservation importance include Malaisia scandens; 

No fauna species were recorded within the PA. 

Re-creatability Readily re-created. 

Fragmentation No fragmentation. 

Ecological Linkage Limited ecological linkage with the surrounding natural habitats. 

Potential Value Very low. 

Nursery/ Breeding 

Ground 

Not known.  

Age Not known. 

Abundance/ Richness of 

Wildlife 

Very Low abundance and diversity of wildlife. 

Overall Ecological Value Very Low 

 

6.6 IMPACT ASSESSMENT 

6.6.1 Impact Assessment Methodology 

The potential ecological impacts associated with the above mentioned works, esp. 

installation of the raw water mains, during construction and operational phases are listed 

below.  

 Direct loss of habitat resulted from vegetation clearance for installation of raw water 
mains and potential maintenance works during operational phase;  

 Direct impact on flora and fauna species of conservation importance; 

 Indirect impacts on surrounding habitats (esp. habitats within country park) and 
associated wildlife due to increased disturbance; 

 Fragmentation impact; and 

 Indirect impacts (pollution) on watercourses due to construction run-off. 

The potential to reduce adverse ecological impacts by design changes following the 

principle of Avoidance elucidated in EIAO Technical Memorandum Annex 8 was then 

considered with respect to (a) their technical feasibility and (b) their necessity, given the 

extent of the predicted impacts. 
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Additional measures for Minimisation of the remaining ecological impacts are then 

described.  Finally, predicted unavoidable residual impacts, assuming implementation of 

all proposed mitigation measures are detailed and quantified wherever necessary.  

6.6.2 Impact Evaluation 

6.6.2.1 Direct Loss of Habitat  

SHW Area 

The majority of the proposed works in SHW area will take place within the existing Siu 

Ho Wan Water Treatment Works and a temporary storage area to the northwest of the 

WTW, which all are developed area with limited vegetation.  A section of exposed raw 

water main would however run across a vegetated cut slope, which is defined as a 

woodland habitat.  The length and width of the works area associated with this section of 

exposed mains would be 123m and 2.2m, respectively.  The woodland habitat within this 

works area (approx. 270m2) would be affected by the vegetation clearance associated 

with the water main installation works.  

The estimated woodland loss of about 270m2 is located on an engineering slope between 

the proposed booster pumping station (SHWBPS) at the slope toe and the existing Siu Ho 

Wan Treatment Works at the slope crest (see the yellow line on Figure 6.5a).  Trees 

commonly seen in this area included Trema tomentosa, Rhus succedanea, Mallotus 

paniculatus, Celtis sinensis and Ficus spp.  Trees that are in conflict of the installation of 

the water mains will be removed or transplanted to the existing SHW WTW. The 

compensatory planting areas in the proposed SHW RWBPS, existing SHW WTW and POPS 

(Figures 7.6a and 7.6b refer) will be the locations for planting new trees in 

compensation of the trees to be felled due to the Project.  Tree compensation would be 

required with a minimum ratio of 1:1 (see details in the Tree Preservation and Removal 

Proposal (TPRP)).  The understorey vegetation in the area will also be cleaned during the 

construction stage, but it is expected that the ground cover could partly recover as 

naturally regenerated seeds and seedlings colonise the area upon completion of the 

installation.  In view of the very small wooded area to be affected and its existing 

fragmented status (i.e. abutting two developed areas), the loss of woodland habitat of 270 

m2 in SHW area is considered of Low significance.  

The nearest country park to SHW PA would be Lantau North (Extension) Country Park of 

over 150 m away. No construction works will be carried out in country park and therefore 

no habitat loss in country park and no direct impact to country park would be caused by 

the Project.   

PO Area 

Approximately 1.0 km raw water main of 1,200mm diameter from San Shek Wan Portal 

of Shek Pik Supply Tunnel to Pui O No. 2 Raw Water Pumping Station and approximately 

0.8 km raw water main of 1,400mm diameter from Pui O No. 2 Raw Water Pumping 

Station to the Pui O Portal of Shek Pik Supply Tunnel will be constructed in PO area.  A 

Project Area comprising all the works areas of trenches (for open trench sections), pits 
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(for trenchless sections), storage areas for machine, equipment, construction materials 

and excavated materials, as well as the works areas at Pui O Raw Water Pumping Station 

and Pui O No. 2 Raw Water Pumping Station etc. is shown on Figure 6.5b. The habitats 

that are within the Project Area include developed area (2.3ha), woodland (0.4ha) and a 

tiny area of watercourse (0.04ha).  While the developed area (2.3ha) and woodland 

(0.4ha) will be directed affected by the Project, loss of watercourse habitat will be avoided 

as construction of the water mains will use either trenchless or pipe bridge at each the 

four road-stream crossings along the alignment.  

As the PA mainly cover developed area (85% of PA) along South Lantau Road, the 

majority of the recorded species in the PA were common and no significant breeding/ 

nursery ground was observed. For the species recorded in developed area, the species 

mainly occupied the roadside plantation and/or recorded crossing between woodland on 

either sides.   Species diversity was observed to be higher in the southern end within the 

PA.  Nevertheless, the recorded species are considered common and not disturbance 

sensitive.  Moreover, reinstatement of the PA will be conducted upon completion of the 

works wherever possible.   

Table 6-34 outlines the assessment criteria and discussion for the woodland and 

developed area habitat to be lost to the Project in PO area in the absence of mitigation 

measures.  The impact of direct habitat loss caused by the construction works is 

considered to be of Low to Moderate significance for woodland, and Low significance 

for developed area, considering the small area of natural habitat and majority the 

recorded species being common and not disturbance sensitive.  Direct habitat loss caused 

by the project due to any maintenance activities during the operational phase would not 

be anticipated.  

Table 6-34 Potential Direct Habitat Loss in PO Area  

Criteria Woodland Developed Area 

Habitat Quality Moderate in the western part, Low to 

Moderate for those abutting South Lantau 

Road. 

Very Low 

Species Species of conservation importance from 

both literature and current survey findings 

include 1 flora species (Ailanthus fordii), 1 

avifauna species (Crested Goshawk) and 1 

dragonfly species (Blue Chaser).  

Species of conservation importance from 

both literature and current survey findings 

include 1 flora species (Malaisia scandens). 

Size/Abundance Approx. 0.4ha, very small in a Hong Kong 

context.   

Moderate faunal abundance.  

Approx. 2.3ha, very small in a Hong Kong 

context.   

Very low faunal abundance. 

Duration Permanent for potential pits and pipe bridge footings; temporary for other components 

which will be reinstated upon works completion. 

Reversibility Irreversible for potential pit and pipe bridge footing; Reversible for other temporary 

components 

Magnitude Habitat in the entire PA will be affected. 

Overall Impact 

Severity 

Low to Moderate significance in 

construction phase, and not anticipated in 

operational phase.  

Low significance, mainly in construction 

phase, and not anticipated in operational 

phase. 
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In terms of the watercourse habitat within the PS, there are four areas where the 
proposed alignment would cross or run very close to streams, including Pui O EIS and its 
upstream sections (see locations of these Areas 1 - 4 Figures 6.6a and 6.6b.  For Area 1 
and Area 2, the proposed water mains will be go below the stream using trenchless 
construction method; the minimum distance between the below-stream water mains and 
stream bottom would be approx. 2.5m.  The proposed the launching/receiving pits for 
the trenchless sections are all away from the streams and their riparian zones (Figures 
6.6a and 6.6b refer).  For Area 3 and Area 4, the water mains will be constructed above 
streams as exposed sections.  No footings or any intermediate support structures to the 
proposed exposed water mains within the streams to be cross will be required (Figure 
6.6c refers).  Therefore, the Project would generate no direct impact on the streams at all 
the four road-stream crossing sections.  
 
Lantau South Country Park is located about 20 m from the PO PA. No construction works 

will be carried out in country park and therefore no habitat loss in country park and no 

direct impact to country park would be caused by the Project. 

 

6.6.2.2 Direct Impact on Flora and Fauna Species of Conservation Importance  

According to the survey findings, two flora species of conservation importance are 

located within the PA in Pui O, including two trees of Ailanthus fordii (DBH: approx. 

150mm, height: approx. 6m; and DBH: approx. 250mm, height: approx. 9m) in woodland 

along South Lantau Road and a clump of the climber Malaisia scandens in a landscaping 

area associated with South Landau Road.  As the proposed water mains of the concerned 

section will be installed underground using trenchless method, the two A. fordii trees will 

be retained in situ and therefore no direct impact on the two specimen is anticipated.  In 

terms of M. scandens, no direct impact to this species is expected either, as the 

refurbishment of POPS would mainly involve internal modification and no landscaping 

area outside the POPS where  M. scandens was recorded will be affected.  Therefore, direct 

impact on flora species of conservation impact caused by the Project is not anticipated.  

Two fauna species of conservation importance were recorded within the PA, including 

Crested Goshawk and Blue Chaser.  The Crested Goshawk was seen flying over the 

woodland adjacent to South Lantau Road, whilst the Blue Chaser was recorded in the 

woodland in the western part of the PA.  Since both species are highly mobile and there 

are similar habitat of better conditions immediately next to the woodland in the PA, direct 

ecological impact of the Project on the fauna species of conservation importance is 

considered to be of Low significance in both the construction and operational phases, in 

absence of mitigation measures 

The potential direct impacts of the Project on these fauna species of conservation 

importance are discussed in Table 6-35 below.   
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Table 6-35 Potential Direct Ecological Impacts on Fauna Species of Conservation 
Importance  

Criteria Direct Ecological Impacts on Species of Conservation Significance 

Species Avifauna: Crested Goshawk 

Odonate: Blue Chaser 

Protection Status Crested Goshawk is protected under Cap. 170 and Cap. 586 in Hong Kong, and protected 

under Appendix II in China State Major Protection Status.  

Distribution None of the species are considered to be restricted in range.  

Rarity Species listed in Fellowes et al. (2002) include: Blue Chaser (Local Concern) 

Listed as Near Threatened in Red List of China’s Vertebrate (2016): Crested Goshawk 

Abundance Low. 

Duration Permanent.  

Reversibility Irreversible in the absence of mitigation. 

Magnitude Magnitude would be very low due to the very small numbers of fauna individuals 

recorded, their high mobility and the availability of similar or higher quality habitats 

nearby. 

Overall Impact 

Severity 

For fauna species of conservation importance: Low significance in both the construction 

and operational phases 

 

6.6.2.3 Indirect Impacts on Surrounding Habitats (esp. Habitats within Country 

Park) in SA and Associated Wildlife 

In view of the small-scale and localised nature of current Project, only the habitats and 

associated wildlife adjacent to the PA may be subject to indirect impacts resulting from 

increased disturbances caused by the Project.  Such impact will be limited to construction 

phase; disturbance during the operational phase would not be anticipated as the 

activities will be limited to the routine examination and maintenance.   

Habitats at PO that would potentially receive increased disturbances as a result of the 

proposed water mains installation mainly include the watercourses, adjacent woodland 

(esp. those within the Lantau South Country Park) and, to a lesser extent, developed area; 

while those at SHW include woodland, plantation, shrubland and, to a lesser extent, 

developed area. Indirect impact on other habitats in both PO and SHW, including marsh, 

seasonally wet grassland, plantation, agricultural land, mangrove, mudflat, rocky shore,  

sandy shore and seawall is not anticipated, since the disturbance would be separated/ 

screened considerably by developed area and trees in woodland and other vegetated 

habitats.  

The nearest country park to SHW PA would be Lantau North (Extension) Country Park of 

over 150 m away, whilst Lantau South Country Park are the closest country park to PO 

PA of about 20 m away. Indirect ecological impacts to the habitats around the PAs 

(including the nearest country parks to the PAs) could result from such things as dust 

generation, waste dumping, water pollution from site runoff, construction noise and 

increased human activities during the Project construction, if uncontrolled.  These 

potential indirect ecological impacts (including the indirect impacts to the country parks) 

are assessed and addressed as follows. 
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Dust generated due to water main installation works, if not effectively controlled, could 

affect the health of adjacent vegetation. Excessive dust covering leaves can lead to 

reduction in their photosynthetic rates, abrasion and blocking of stomata.  Improper 

dumping of construction materials and waste within and/or near to the works areas may 

result in environmental degradation of the surrounding habitat, which is more sensitive 

for the retained flora species of conservation importance. The potential dust impact 

would however be minimized by implementing the dust suppression measures as 

recommended in Section 3.9.13 (Review of Air Quality and Odour Impact) of this Report. 

Proper waste management measures are also recommended in Section 10.5 (the Review 

of Waste Management Implications) of this Report and will be followed to avoid any 

waste impact. Report on EIA. 

Installation of the proposed water mains may generate uncontrolled site runoff, which 

carries pollutants and sediments and may enter the nearby streams, having the potential 

to cause deterioration in water quality and the quality of other habitats (esp. wetland 

habitats such as marsh and mudflat) these streams link to. However, with 

implementation of water quality mitigation measures recommended in Section 5.8.1 

especially those specified in the ProPECC PN 1/94 “Construction Site Drainage” and the 

ETWB TC (Works) No. 5/2005 “Protection of natural streams/rivers from adverse 

impacts arising from construction works”, unacceptable indirect water quality impact is 

not anticipated. 

Potential disturbance by construction noise and increased human activities may cause 

wildlife to avoid using areas adjacent to the alignment, and thereby reduce wildlife 

density in the area.  This would be particularly the case for the wildlife dwelling/ utilising 

the woodland within the Lantau South Country Park, since the wildlife in the country has 

been used to a low level of disturbance.  Noise mitigation measures as recommended in 

Section 4.9.14 (Review of Noise Impact) of this Review Report would minimize the 

potential impacts. Landscape and visual mitigation measures  are also recommended in 

Table 7-28 (refer to LLM5) of this Report to minimize construction disturbance as far as 

possible. However, given that the construction works will be carried out mostly on the 

developed areas, without mitigation, the indirect ecological disturbance to the nearby 

habitats of the construction works would be of Low to Moderate significance to adjacent 

woodland and watercourse, but only considered as of Low significance to other adjacent 

habitats. With proper implementation of mitigation measures on dust, water quality, 

waste management, noise, landscape and visual as recommended in this Report, 

unacceptable indirect ecological impact to the country parks is not anticipated. 

6.6.2.4 Habitat Fragmentation  

At SHW, since the proposed works are all within the existing SHW WTW, no habitat 

fragmentation would be expected to occur for this part of the Project. 

At PO. most of the PA is within developed area, along South Lantau Road or existing 

footpath, further fragmentation of previously continuous natural habitat would therefore 

be of Low significance during the construction stage.  As site rehabilitation works will be 
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conducted wherever possible upon completion of the water mains installation, habitat 

fragmentation during the operational phase would be of Very Low significance.   

6.6.2.5 Potential Impact (Pollution) on watercourses due to Construction Run-off 

According to the latest engineering design, there will be no direct impact to the 
watercourses that run across the proposed alignment.  However, during the construction 
phase, potential sources of pollution from the PS primarily may include uncontrolled site 
runoff, which may involve sediments released during excavation, chemical waste from 
mechanical equipment, especially oils and lubricants and probably sewerage.  If the 
polluted water is discharged accidentally/ uncontrolled into nearby streams and 
channels, particularly the Pui O EIS, may be impacted.  Such pollution may deteriorate the 
watercourse water quality, and negatively impact the freshwater flora and fauna 
communities inhabiting the streams and the habitats connected with the streams.   

A number of aquatic and wetland species are among the species of conservation 
importance in the surrounding wetland habitats, in particular the amphibians, fish, 
shrimp and crab species including Short-legged Toad, Chinese Bullfrog, Romer’s Tree 
Frog, Small Snakehead, Caridina serrata, Cryptopotamon anacoluthon and 
Somanniathelphusa zanklon.  If construction works at the stream crossing sections take 
place in the wet season (i.e. April – October), surface run-off would be severer due to 
more precipitation and impose adverse impact on these species in their breeding season.  

Nevertheless, trenchless (exposed pipe or pipe jacking) method would be adopted for the 

mainlaying at and close to the stream course and the key pollution source of surface run-

off such as exposed surface or excavated material involved in the trenchless method 

would be limited and associated with the pipe bridge piers and pipe supports or jacking 

/ receiving pits only in minimal scale as compared to the trenching (open cut) method. 

Considering the construction method and with implementation of water quality 

mitigation measures recommended in Section 5.8.1 especially those specified in the 

ProPECC PN 1/94 “Construction Site Drainage” and the ETWB TC (Works) No. 5/2005 

“Protection of natural streams/rivers from adverse impacts arising from construction 

works” , potential water quality impact through release of sediment during construction 

is expected to be localised.  It is considered that significance of indirect impact on the 

watercourses in terms of water pollution would be Low to Moderate, and such impact 

on watercourse will limit to construction phase only.   

6.6.2.6 Cumulative Impacts 

The following projects which are planned or ongoing in the vicinity of the Project have 
been identified: 

 Agreement No. CE69/2015(CE): Tung Chung New Town Extension (East) near SHW  

 Contract No. DC/2016/01 Construction of an Additional Sewage Rising Main between 
Tung Chung and Siu Ho Wan along Cheung Tung Road and Associated Works in SHW 

 Agreement No. CE17/2012(DS): Outlying Islands Sewerage Works Stage 2 - South 
Lantau Sewerage Works in Pui O 
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 Proposed Comprehensive Residential and Commercial Development atop Siu Ho Wan 
Depot (SHD) in SHW 

Since the proposed works at SHW PA will be restricted in the existing WTW, it is therefore 
predicted that only the south Lantau sewerage works at Pui O are going to have actual 
cumulative impacts with the current Project.  Such potential cumulative impacts is 
evaluated in Table 6-36 below. 

Table 6-36 Potential Cumulative Impacts of the Project and South Lantau Sewerage 
Works 

Criteria Cumulative Impact 

Habitat Quality The small areas of woodland is of Low to Moderate to 
Moderate ecological value; the tiny area of watercourse 
is of Low to Moderate ecological value; and the vast 
majority of the Project is developed area, which is 
entirely man-made, subject to long-term disturbance and 
of very low ecological value.  

Species From the Literature Review 
No flora and fauna species were recorded within the PA. 
Fauna species of conservation importance: Japanese 
pipistrelle 
 
Under the Current Study 
Flora species of conservation importance: Ailanthus 
fordii, Malaisia scandens 
Fauna species of conservation importance: Blue Chaser. 

Size/Abundance The actually overlapped area of the two projects (which 
are both linear in nature) are very small and have very 
low numbers of wildlife.  

Duration Disturbance impacts would be restricted to the 
construction phase only, when the two projects take 
place at the same time.  

Reversibility Not applicable.  

Magnitude Very low. 

Impact Severity Low. 

 

In conclusion, in view of the comprehensive measures which are and will be in place for 

different construction sites in the area under the current environmental protection and 

planning systems and other ordinances to protect the southern Lantau area, significant 

cumulative impacts arising from the current Project and any other projects are not 

predicted, so long as any other potential environmental impacts of the proposed Project 

are fully mitigated. 

 

6.7 MITIGATION MEASURES 

With respect to the latest project design and the ecological survey findings, mitigation 

measures are proposed as follow.  

6.7.1 Mitigation Measures for Woodland Habitat to be Lost 

The approved EIA report assumed that a total 0.5 ha. of woodland in PO would be lost 
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due to the mainlaying works proposed under the Project.  Based on the latest information 

as described in Section 2, the extents of woodland loss have been updated under this 

review to be about 270m2 in SHW and 0.4 ha. in PO due to the mainlaying works. The 

updated extents of woodland loss as stated above are based on the assumption that all 

woodland located within the construction site limits would be lost.  In actuality, 

vegetation / woodland within the construction site limits would only be cleared as 

necessary. The scale of woodland loss is considered small. 

The woodland loss is considered temporary and limited to the construction phase. The 

loss would be reversible, following either natural colonization of plants in the absence of 

disturbance or reinstatement of the works area through planting of trees and other 

vegetation. Considering the small affected woodland and in view that species of 

conservation interest identified inside the woodland can be completely avoided under 

the latest design and majority of affected species in woodland are common, woodland 

compensation is considered not necessary and not recommended under this Project 

following the same approach of the approved EIA report.  

Detailed discussion on tree compensation is discussed under the LVIA Section (i.e. Section 

7) of the Review Report on EIA, and recommendations    

Planting of trees and other vegetation to reinstate the works area will be conducted upon 

completion of the installation of water mains. Such rehabilitation works should use native 

plants of the same species that occur in the adjacent woodland habitat and have 

flowers/fruits attractive to wildlife. Detailed discussion on tree compensation is 

discussed in Section 7 (Review of Landscape and Visual Impact) of this Report. 

6.7.2 Mitigation Measures to Potential Disturbances and Water Pollution 

As no significant ecological impacts arising from the operation of the Project are 

anticipated, the proposed mitigation measures to minimise disturbances focus on the 

construction phase.  The following construction phase mitigation measures are proposed 

to reduce predicted disturbance impacts and impact of water pollution to an acceptable 

level: 

 Tree protection zone should be established practically where necessary to minimise 
damage to the trees preserved in-situ; 

 Avoidance of construction at the road-stream crossing sections in the wet season 
(April to October) as far as practicable to minimise potential impact to aquatic species 
(esp. breeding amphibians) of conservation importance; 

 Precautionary measures in implementing construction works within/ close to natural 
streams should be adopted in accordance with ETWB TCW No. 5/2005 "Protection of 
natural streams/ rivers from adverse impacts arising from construction works";  

 Implementing measures to minimise magnitude of construction runoff and to avoid/ 
minimise the potential impact of spillage events, if any, and  

 Appropriate measures including the provision of temporary movable toilets and the 
use of drilling fluid recycling system should also be adopted.  Controlled wastewater 
discharge to the nearby water bodies will be implemented in accordance with the 
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guidelines stipulated in Environmental Protection Department (EPD)’s Practice Note 
for Professional Persons on Construction Site Drainage (ProPECC PN1/94) during the 
construction works to properly control site run-off and drainage and to minimise the 
potential water quality impact.  

Other mitigation measures to minimise disturbance during construction include good site 
practice and noise management.  The site practices listed below will be followed 
throughout the construction phase: 

 Avoid any damage and disturbance, particularly those caused by filling and illegal 
dumping to the surrounding habitats, especially wetland habitats and any 
watercourses; 

 Excavated materials will be covered and/or properly disposed of as soon as possible 
to avoid being washed into nearby water bodies; 

 Regularly check the site boundaries to ensure that they are not breached and that no 
damage occurs to surrounding ecologically sensitive habitats (e.g. woodlands and 
streams);  

 Prohibit and prevent open fires within the site boundary during construction and 
provide temporary firefighting equipment in the work areas; 

 Reinstate temporary work sites/disturbed areas, immediately after completion of the 
construction works; and 

 Only well-maintained plant to be operated on-site and plant to be serviced regularly 
during the construction program. 

6.7.3 Precautionary Measures at SHW Area 

As a precautionary measure, it is recommended to conduct a vegetation survey prior to 

the site clearance on the vegetated engineering slope, with the main purpose of searching 

for any plant species of conservation importance (e.g. in a growth form of herb or climber 

or in a seedling or sapling stage) that were not focused on by the tree survey conducted 

for this Project.  The survey should be conducted by a qualified personnel.  Should any 

rare/protected plant species be found within the area, the survey will record their 

conditions, numbers and locations.  The survey will also determine the number and 

locations of the individuals to be affected and evaluate the suitability and/or practicality 

of transplantation.  

If direct impact to any identified flora species of conservation importance is unavoidable, 

a Transplantation Plan should be prepared by a qualified personnel with full details of 

the findings of the flora survey, locations of the receptor site, transplantation 

methodology, implementation programme of transplantation, post-transplantation 

monitoring and maintenance programme.  The Plan should be submitted to and approved 

by AFCD, EPD and other relevant departments prior to the site clearance.  The approved 

transplantation works should be supervised by a qualified personnel with relevant 

experience in transplanting floral species of conservation importance. 
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6.8 RESIDUAL IMPACTS 

With the implementation of the mitigation measures discussed above, it is predicted that 

the Project will fully mitigate for its potential adverse ecological impacts.  Predicted 

potential ecological impacts arising from the proposed water mains, mitigation measures 

required and post-mitigation acceptability of the Project are summarized in Table 6-37. 

Table 6-37 Summary of Predicted Ecological Impacts  

Description of 
impact 

Significance of Impact in the 
Absence of Mitigation Measures 

Proposed Mitigation 
Measures 

Residual Impact 

Direct loss of 
woodland habitat 

Construction Phase: 

Low significance in SHW area; 

Low to Moderate significance 
in PO area. 

Operational Phase: 

Not anticipated.  

The Contractor should 
minimize vegetation 
clearance within the 
construction site as far as 
possible. 

 

Site rehabilitation by planting 
native trees and vegetation 
that occur in adjacent 
woodland.   

Construction Phase: 

Low significance. 

Operational Phase: 

Not anticipated. 

Direct loss of 
developed area 

Construction Phase: 

Low significance. 

Operational Phase: 

Not anticipated. 

No mitigation measure is 
required. 

Construction Phase: 

Low significance. 

Operational Phase: 

Not anticipated. 

Direct ecological 
impact on flora 
species of 
conservation 
importance 

Not anticipated. Nil. Nil. 

Direct ecological 
impact on fauna 
species of 
conservation 
importance 

Construction Phase: 

Low significance. 

Operational Phase: 

Low significance. 

No mitigation measure is 
required.  

Construction Phase: 

Low significance. 

Operational Phase: 

Low significance. 

Indirect 
disturbance on 
woodland (esp. 
those within the 
South Lantau 
Country Park) and 
associated wildlife 

Construction Phase: 

Low to Moderate significance. 

Operational Phase: 

Negligible significance. 

Establishment of tree 
protection zone, good site 
practice and noise 
management, reinstatement 
works areas immediately 
upon completion of 
construction works (see 
details in Section 6.3.3) 

 

Construction Phase: 

Low significance. 

Operational Phase: 

Negligible significance 

Indirect 
disturbance on 
watercourse and 
associated wildlife 

Construction Phase: 

Low to Moderate significance. 

Operational Phase: 

Negligible significance. 

Avoidance of construction at 
the road-stream crossing 
sections in the wet season 
(April to October).  

Minimisation of construction 
runoff and spillage events by 
following ProPECC PN1/94.   

Construction Phase: 

Low significance. 

Operational Phase: 

Negligible significance 

Indirect 
disturbance on 
developed area 

Construction Phase: 

Low significance. 

No mitigation measure is 
required. 

Construction Phase: 

Low significance. 
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Description of 
impact 

Significance of Impact in the 
Absence of Mitigation Measures 

Proposed Mitigation 
Measures 

Residual Impact 

and associated 
wildlife 

Operational Phase: 

Negligible significance. 

Operational Phase: 

Negligible significance. 

Impact of water 
pollution due to 
construction run-
off 

Construction Phase: 

Low to Moderate significance. 

Operational Phase: 

Negligible significance. 

Avoid construction in the wet 
season (April to October) to 
minimise potential impact to 
amphibian species of 
conservation importance; 
Implementing measures to 
minimise magnitude of 
construction runoff and to 
avoid/ minimise the potential 
impact of spillage events, if 
any; Temporary drainage 
system with sedimentation 
tanks, sand traps and oil and 
grease removal facilities, in 
accordance with ProPECC PN 
1/94. 

Low significance 

Habitat 
fragmentation 

Construction Phase: 

Low significance, for PO only. 

Operational Phase: 

Very Low significance, for PO 
only. 

No mitigation measure is 
required. 

Construction Phase: 

Low significance, for PO 
only. 

Operational Phase: 

Very Low significance, 
for PO only. 

Cumulative 
impacts 

Nil. No mitigation measure is 
required. 

Nil. 

Based on the above assessment as well as with the effective implementation of the 

suggested mitigation and precautionary measures, adverse residual impacts from 

installation of proposed water mains on the ecological resources within and in the 

vicinity of the Project Area would not be anticipated. 

6.9 ENVIRONMENTAL MONITORING AND AUDITING 
REQUIREMENTS 

The proper implementation of mitigation measures recommended in Section 6.9 should 

be audited during the construction phase. 

Following any transplantation of flora species of conservation importance, regular 

monitoring of the trees and seedlings should be conducted to check on the health and 

condition of the plants. Monitoring should cover the 12-month period following 

transplantation, monitoring conducted at least twice a month for the first four months 

after transplantation, and once a month for the remaining eight months. Monitoring 

should be conducted by a suitably qualified personnel appointed by the Project 

Proponent. If audit records indicate that the transplanted plants are not establishing 

properly, the qualified personnel should recommend and undertake measures to rescue 

the plants. 
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6.10 CONCLUSIONS 

The Project Area in SHW is within the existing SHW WTW, and the Project Area in PO 

largely follows South Lantau Road, with its southwestern end extending into the 

woodland edge that bounds the lowland area of Pui O.  Findings from the literature review 

and up-to-date ecological survey indicate that the habitats on-site (i.e. woodland, 

watercourse and developed area) and in their close vicinity support low numbers of flora 

and fauna of conservation importance, due to the existing level of disturbances being 

received by these habitats.  

Based on the latest scope of works, the findings and conclusions in the ecological impact 

assessment of the approved EIA report (AEIAR-082/2004) remain valid in large.  All 

potential direct and indirect ecological impacts caused by the construction works of the 

Project to these habitats and the associated wildlife, both on and off-site, were assessed 

based on the up-to-date information. Mitigation measures and precautionary measures 

have been proposed wherever necessary. For the operational phase, unacceptable 

ecological impacts are not anticipated as the activities will be limited to routine 

maintenance of the water mains and other facilities. There would be no direct impact on 

recognised sites of conservation importance, including country parks during both 

construction and operational phases of the Project. 

By implementing the proposed mitigation measures, it is predicted that adverse residual 

impacts from the project on the ecological resources within and in the vicinity of the 

Project Area in PO and SHW would not be anticipated.   

The approved EIA report (AEIAR-082/2004) identified that woodland, watercourse and 

developed areas were located within the Project areas. Mitigation measures were 

recommended in the approved EIA report to minimize the potential impacts. The 

approved EIA concluded that the Project would have no long-term residual impact on 

ecology with implementation of the recommended mitigation measures. Based on the 

latest scope of works, the extent of ecological impacts caused by the Project are similar 

to that predicted in the approved EIA report. The conclusion in the ecological impact 

assessment of the approved EIA report remain valid and unchanged.   
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7 Review of Landscape and 
Visual Impact 

7.1 INTRODUCTION 

This section presents the review of the landscape and visual impact assessment in the 

approved EIA Report with reference to the latest Project design.  The proposed design 

changes of the Project identified after the EIA stage are described in Section 2. 

7.2 LEGISLATION AND STANDARDS 

7.2.1 Review of Planning and Development Control Framework 

The existing and planned development framework of the proposed Project works and the 

surrounding area in SHW has been reviewed. The aim is to identify any issues within the 

neighbouring planned land uses, and therefore to identify potential Visual Sensitive 

Receivers (VSRs), and to ensure a high compatibility between the proposed Project and 

the surroundings. 

7.2.1.1 Siu Ho Wan 

The sites for the proposed SHW WTW Extension, proposed SHW RWBPS, a major portion 

of the proposed associated raw water mains and a major portion of the proposed access 

road fall within an area zoned “Other Specified Uses” (“OU”) annotated “Water Treatment 

Works” on the approved Siu Ho Wan Outline Zoning Plan (OZP) No. S/I-SHW/2 (see 

Figure 7.1a). A minor portion of the proposed associated raw water mains and a minor 

portion of the proposed access road fall within an area shown as ‘Road’ on the OZP. 

To the north of SHW WTW, the “SHW Vehicle Pound, Vehicle Examination Centre and 

Weigh Station” is zoned “Government, Institution or Community” (“G/IC”), and the 

“Organic Resources Recovery Centre (Phase 1)”, is zoned “OU” annotated “Organic 

Resources Recovery Centre” on the OZP. To the east of SHWWTW, the vegetated slope is 

zoned “G/IC”. The outer area is zoned “Green Belt” (“GB”) on the OZP. To the west of SHW 

WTW, the site of “Siu Ho Wan Sewage Treatment Works” is zoned “OU” annotated 

“Sewage Treatment Works” on the OZP. 

According to the Notes of the OZP, 'Water Treatment Works' is always permitted within 

the "OU (Water Treatment Works)" zone. All uses directly related and ancillary to the 

permitted uses and developments within the same zone are always permitted. Regarding 

the minor portion of proposed associated raw water mains falling within an area shown 

as ‘Road’ on the OZP, according to the covering Notes of the OZP, waterworks (excluding 

works on service reservoir) co-ordinated or implemented by Government are always 

permitted on land falling within the boundaries of the OZP. Regarding the minor portion 
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of the proposed access road falling within an area shown as ‘Road’ on the OZP, according 

to the covering Notes of the OZP, provision of road is always permitted on land falling 

within the boundaries of the OZP. 

7.2.1.2 Pui O 

The site for the proposed refurbishment of the POPS falls within an area zoned “Village 

Type Development” (“V”) or “Green Belt” (“GB”) on the approved South Lantau Coast OZP 

No. S/SLC/21 (see Figure 7.1b). The site for the proposed uprating of the PO2PS falls 

within an area mainly zoned "OU" annotated "Waterworks Pumping Station" with a minor 

portion zoned “Coastal Protection Area” (“CPA”) on the approved South Lantau Coast OZP No. 

S/SLC/21. The OZP land use zoning of the two pumping stations remains unchanged. 

According to the Notes of the OZP, waterworks (excluding works on service reservoir) 

co-ordinated or implemented by Government on land falling within the boundaries of the 

OZP are always permitted and no planning permission is required provided that the 

proposed works do not involve redevelopment or reprovisioning. 

The OZP land use zoning of the surrounding area of the two pumping stations include 

“Major Road and Junction” (“MRDJ”), “V”, “GB” and “CPA”.  

Considering the mainly internal modification for POPS within its existing site boundary, 

planning permission for the proposed refurbishment of POPS from the Town Planning 

Board is not required. 

7.2.2 Environmental Legislations and Standards 

The following legislation, standards and guidelines are relevant to this Report.  

 Environmental Impact Assessment Ordinance (Cap. 499. S16) and the Technical 
Memorandum on EIA Process (EIAO-TM), particularly Annexes 10 (Criteria for 
Evaluating Visual and Landscape Impact) and 18 (Guidelines for Landscape and Visual 
Impact Assessment); 

 Environmental Impact Assessment Ordinance Guidance Note 8/2010 (Preparation of 
Landscape and Visual Impact Assessment under the Environmental Impact 
Assessment Ordinance); 

 Hong Kong Planning Standards and Guidelines (HKPSG) issued by the Planning 
Department, in particular Chapters 4, 10, 11 and Section 7 in Chapter 12 (As at August 
2011); 

 Environment, Transport and Works Bureau (ETWB) Technical Circular (Works) 
(TCW) No. 6/2015 – Maintenance of Vegetation and Hard Landscape Features; 

 Development Bureau (DEVB) TCW No. 3/2012 – Site Coverage of Greenery for 
Government Building Projects; 

 DEVB TCW No. 4/2020 – Tree Preservation; 

 ETWB TCW No. 8/2005 - Aesthetic Design of Ancillary Buildings in Engineering 
Projects;  
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 DEVB TCW No. 2/2012 - Allocation of Space for Quality Greening on Roads; 

 Geotechnical Engineering Office (GEO) Publication No. 1/2011 – Technical Guidelines 
on Landscape Treatment and Bio-Engineering for Man-Made Slopes and Retaining 
Walls; 

 Guidelines on Tree Transplanting (September 2014) issued by Greening, Landscape 
and Tree Management (GLTM) Section of DEVB; 

 Guidelines on Tree Preservation during Development (April 2015) issued by GLTM 
Section of DEVB; 

 GEO I/2012 – Surface Protection and Appearance of Slope; 

 Study of Landscape Value Mapping of Hong Kong issued by Planning Department. 

7.3 BASELINE STUDY 

7.3.1 Siu Ho Wan Site 

7.3.1.1 Study Area for Landscape Impact Assessment 

The 500m study area of Landscape Impact Assessment (LIA) for Siu Ho Wan adopted in 

the EIA Report is given in Appendix 7A for ease of reference. Under this review, the 500m 

study boundary has been remeasured from the SHW WTW site boundary and updated in 

Figure 7.2a and Figure 7.3a. The updated 500m study area (based on remeasurement 

undertaken in this review) is found to cover more areas as compared to the study area 

presented in the EIA Report. The LIA study area and the associated baseline study of this 

review is considered more conservative and appropriate. 

7.3.1.2 Landscape Character Areas 

The Landscape Character Areas (LCAs) identified in the LIA of the EIA Report remain 

unchanged as listed below. 

 LCA 1 – Major Transport Corridor, which represents vehicular roads such as North 
Lantau Highway, Airport Railway, Cheung Tung Road, Sham Shui Kok Drive and 
Discovery Bay Tunnel Road are included as well.  

 LCA 2 – Amenity Area and Natural Terrain, represents all vegetated characters, 
including roadside amenity areas alongside North Lantau Highway and Cheung Tung 
Road and amenity areas within Public Utility Area. It also contains fresh water body, 
scrubland and woodland in natural terrain, which represent the major character of 
the area. 

 LCA 3 – Coastal Zone, represents seawater body and waterfront. 

 LCA 4 – Government and Public Utility, represents all government institutions and 
public utilities such as Siu Ho Wan Sewage Treatment Works, Siu Ho Wan Water 
Treatment Works, Organic Resources Recovery Centre (Phase 1), The Long Win Bus 
Co. Ltd., City Bus Ltd. Siu Ho Wan Bus Depot, Siu Ho Wan Vehicle Pound, Vehicle 
Examination Centre and Weigh Station. 
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Figure 7.2a illustrates the LCAs of the SHW site. With the description of each LCA above, 

the sensitivity and the magnitude of change for each LCA is summarized in Table 7-1. 

Table 7-1 Magnitude of Change of LCAs in SHW under Original and Revised Design 

LCA No. Name of LCA Sensitivity Magnitude of Change (under 

Construction/ Operation) 

LCA 1 Major Transport Corridor Low Negligible 

LCA 2 Amenity Area and Natural Terrain Medium Negligible 

LCA 3 Coastal Zone High Negligible 

LCA 4 Government and Public Utility Low Negligible 

 

The magnitude of change for LCAs 1, 2 and 3 under both construction and operation 

stages are considered as negligible as the proposed construction would not touch or 

touch a very small to insignificant portion of the LCAs. The raw water mains assumed in 

the EIA Report would run across the amenity area (LCA 2) in Cheung Tung Road. Although 

an addition section of water mains is proposed under the revised design at the amenity 

area or the cut slope near the SHW WTW, this new water mains is very small in scale with 

a diameter of only 1.2 m. The overall affected area in the LCA 2, with consideration of this 

additional water mains, would remain to contribute a very small to insignificant portion 

of LCA 2 in the study area as illustrated in Figure 7.2a. The magnitude of change to LCA 

2 would remain to be negligible. For LCA 4, the nature of the proposed Project is same as 

the existing character and therefore negligible magnitude of change is predicted. 

7.3.1.3 Landscape Resources 

Figure 7.3a illustrates the Landscape Resources (LRs) of the SHW site. The types of LRs 

identified in the EIA Report remain unchanged as listed below. 

 LR 1 – Scrubland/ Woodland on Natural Terrain 

 LR 2 – Grassland/ Rock Slope on Natural Terrain 

 LR 3 – Vegetation within Amenity Area 

 LR 4 – Vegetation within Government/ Public Utility Area 

 LR 5 – Freshwater Body (Natural/Artificial Channel) 

 LR 6 – Seawater Body 

The baseline study of LRs in SHW presented in the EIA Report is given in Appendix 7A 

for ease of reference. Based on the current information and remeasurement undertaken 

in this review, the extent of LR 4 in SHW is found to be smaller as compared to the extent 

presented in the EIA Report.  Therefore, the extent of LR 4 has been updated in Figure 

7.3a.  No changes on the configurations and locations of other LRs have been identified 

after the EIA stage. 
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The baseline study findings for LRs in the EIA Report has been updated with reference to 

the latest information as summarized in Table 7-2.  Changes from the EIA findings are 

underlined and bolded.
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Table 7-2 Sensitivity of LRs in SHW under Original and Revised Design 

LR Area 

(m2) 

Vegetation Feature Dominant Tree Species Function Amenity 

Value 

Sensitivity Affected Area 

(m2) 

LR 1 676,812 

(increased from 

526,900 to 

676,817) 

Scrubland/ Woodland 

on Natural Terrain 

Acacia confusa, Ficus microcarpa, Sapium 

discolor, Sapium sebiferum, Mallotus 

paniculatus, Litsea rotundifolia, Celtis sinensis, 

Sterculia lanceolata, Casuarina equisetifolia, 

Musa paradisiaca, Macaranga tanarius, and 

other native tree species, etc. 

As habitat purpose High High 0 

LR 2 138,726 

(increased from 

98,300 to 

138,726) 

Grassland/ Rock slope 

on Natural Terrain 

Acacia confusa, and Litsea rotundifolia As habitat purpose Medium Medium 0 

LR 3 128,988 

(increased from 

102,800 to 

128,988) 

Vegetation within 

Amenity Area 

Casuarina equisetifolia and Acacia confuse 
Note 1 

Ornamental & 

screening purpose 

Medium Medium 422 

(increased 

from 400 to 

422) 

LR 4 62,244 

(reduced from 

69,680 to 

62,244) 

Vegetation within 

Government/ Public 

Utility Area 

Ficus microcarpa, Albizia lebbeck, Acacia 

confuse, Celtis sinensis and Macaranga 

tanarius var. tomentosa 

Note 1 

Grassland/ 

Wasteland 
Low Low 3,927 

(reduced from 

10,000 to 

3,927) 

LR 5 19,223 

(reduced from 

79,480 to 

19,223) 

Freshwater Body 

(Natural/ Artificial 

Channel) 

- 
Riparian habitat and 

surface runoff 
High High 0 

LR 6 271,499 

(increased from 

103,470 to 

271,499) 

Seawater Body - Habitat purpose High High 0 

Notes: 

1. Update based on the recent tree survey results of this Assignment. 
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Total Area of LRs 

The 500m study area has been remeasured and updated under this review.  The 

remeasured study area is larger than the EIA study area as discussed in Section 7.3.1.1 

above. Hence, the increase in the areas of LRs 1, 2, 3 and 6 as shown in Table 7-2 is due 

to the increase in the study area adopted in this review. 

Based on the current information and remeasurement undertaken in this review, the area 

of LR 4 (i.e. the vegetation in government / public utility area) is smaller than that 

presented in the EIA Report. The area of LR 4 has been updated from 69,680 m2 to 62,244 

m2 under this review. 

The area of LR 5 (fresh water body) as presented in the EIA Report is 79,480 m2, which 

contributes over one-tenth of the total area of natural terrain available in the study area.  

Remeasurement of the area of the fresh water body has been undertaken in this review.  

The remeasured area of LR 5 is found to be smaller than the area of LR 5 presented in the 

EIA Report. The area of LR 5 has been updated from 79,480 m2 to 19,223 m2 under this 

review. 

Affected Area of LRs 

Same as the EIA findings, two LRs (i.e. LR 3 and LR 4) would be directly affected by the 

proposed Project under the revised design. 

As presented in the EIA Report, the vegetated amenity area (LR 3) along Cheung Tung 

Road of about 400 m2 would be affected by the new access road and new raw water mains 

connected to the proposed RWBPS. Under the revised design, the vegetated amenity area 

(LR 3) along Cheung Tung Road would also be affected by the new access road of the 

proposed RWBPS as well as the new raw water mains. Moreover, the vegetated amenity 

area (LR3) at the cut slope near the SHW WTW site would be affected by an addition 

section of new water mains proposed under the revised design, which was not considered 

in the EIA Report. Based on the measurements undertaken in this review, the area of LR 

3 that would be affected by the revised Project design is about 422 m2. 

With consideration of the revised design, scale of the development in LR 3 is still very 

small as illustrated in Figure 7.3a. The latest affected area remains to be less than 1% of 

the total area of LR3 available within the study area. Laying of exposed pipe will be used 

in the vegetated cut slope near the SHW WTW site for construction of the new water 

mains. As the new water mains is very small in width of 1.2 m only, the exposed pipe 

laying method would avoid major vegetation clearance as compared to the cut and cover 

method and therefore is able to minimize habitat loss.  Hence, the magnitude of change 

of LR 3 would remain to be low at both construction and operation stages. 

As presented in the EIA Report, the vegetated government / utility area (LR 4) in the 

existing SHW WTW site and the proposed RWBPS site of about 10,000m2 would be 

directly affected by the Project.  As the total vegetated area in the study area has been 
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remeasured and updated in this review to be smaller than that presented in the EIA 

Report (refers to Figure 7.3a and Appendix 7A), the affected LR4 is found under this 

review to be about 4,000m2 only. 

A very small section of the new water mains would run across a modified or man-made 

water channel (LR 5) as shown in Figure 7.3a. Exposed pipe and pipe bridge would be 

used for laying the raw water mains across the water channel to avoid habitat 

destruction. The proposed pipe bridge will hold the exposed pipe over the modified 

watercourse with supports from two bridge piers on ground surface without any physical 

attachment to the watercourse. The water channel will not be disturbed both physically 

(i.e. no structural change) and hydrologically. Hence, the area of water channel (LR 5) to 

be directly affected by the Project remains to be 0 m2. 

Impact to Existing Trees 

Tree survey has been conducted in 2019 and 2020 under this Assignment covering the 

Project Boundary and the areas in the vicinity.  Based on the tree survey results and a 

preliminary estimation, there are 1047 number of existing trees within the Project 

Boundary in SHW Site. There are 58 species recorded within the SHW Site with dominant 

species of Acacia confuse, Mallotus paniculatus and Ficus microcarpa. No registered Old 

and Valuable Trees (OVTs) or concerned species have been identified within the Project 

Boundary within SHW Site. The tree location plan and tree schedule are presented in 

Appendix 7B. 

Some of the existing trees in SHW Site would be affected by mainlaying in Cheung Tung 
Road and vegetated slope around SHW WTW, construction of access road and 
construction in SHW WTW. According to the preliminary estimation, one no. of tree is 
proposed to be transplanted and a total of 71 nos. of tree (which have been assessed to 
have a low suitability for transplantation) are proposed to be removed, while a total of 
975 nos. of tree would to be retained in-situ. The man-made slope around the SHW WTW 
is also fully occupied by existing vegetation and not suitable for tree compensation. The 
areas along Cheung Tung Road are also occupied by existing amenity planting and other 
underground utilities such as the existing raw water mains along Cheung Tung Road. The 
71 nos. of trees to be removed would be compensated within the existing SHW WTW site 
and the proposed RWBPS site in SHW. The broad evaluation of the impact to existing trees 
for landscape resources in SHW with reference to the latest design information is 
summarized in Table 7-3. The precise number of trees to be retained, transplanted, 
removed and compensated as well as the detailed tree compensatory proposal will be 
confirmed and agreed with the relevant authorities via the separate Tree Preservation 
and Removal Proposal (TPRP) to be prepared at a later stage in accordance with DEVB 
TCW No. 4/2020 – Tree Preservation and detailed design information.    
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Table 7-3 Impact to Existing Trees for Landscape Resources in SHW 

Project Works: Updated Findings of this Review EIA Findings 

LR 1 LR 3 LR 4 

Would the Project Works in SHW 

Affect Existing Trees? 

Yes Yes Yes Yes 

Approximate Number of Existing 

Trees within Project Boundary 

39 641 367 Not Reported 

Dominant Tree Species within the 

Project Boundary 

Ficus microcarpa, 

Schefflera 

heptaphylla,  

Albizia lebbeck, 

Celtis sinensis, 

Cinnamomum 

camphora,   

 

Acacia confuse, 

Mallotus 

paniculatus, 

Celtis sinensis, 

Ficus microcarpa, 

Macaranga 

tanarius var. 

tomentosa  

Ficus microcarpa. 

Albizia lebbeck. 

Acacia confuse. 

Celtis sinensis. 

Macaranga 

tanarius var. 

tomentosa  

Not Reported 

Approximate number of Existing 

Trees to be Retained and 

Preserved in-situ: 

39 608 328 Not Reported 

Approximate Number of Trees to 

be Transplanted 

0 0 1 Not Reported 

Approximate Number of Trees to 

be Removed  

0 33 38 Not Reported 

Approximate Number of Trees to 

be Compensated  

0 33 38 Not Reported 

 

In the EIA Report, only the tree species within the entire areas of LRs are reported as 

shown in Table 7-2.  No information on the number of trees to be felled/transplanted in 

the Project works areas is available in the EIA Report for comparison. The EIA Report 

only recommended that tree survey and tree felling application shall be carried out to 

ensure no trees are removed without prior approval.     

Under the revised design, the latest affected areas in LRs with existing trees remains to 

be negligible as compared to the total area of the LRs in the study area. The latest design 

will follow the EIA recommendations. Hence, the degree of landscape impact on existing 

trees as presented in the EIA Report remain unchanged. 

Magnitude of Change of LRs 

The sensitivity of all LRs as presented in the EIA Report remains unchanged. The affected 

areas for all LRs predicted under the revised design are also similar as compared to the 

EIA predictions. Hence, the magnitude of change for all LRs in the EIA Report would also 

remain unchanged at both construction and operation stages as presented in Table 7-4. 

Table 7-4 Magnitude of Change of LRs in SHW under Original and Revised 
Design 

No. of 

LR 

Name of LR Sensitivity Magnitude of Change 

(under Construction/ 

Operation) 

LR 1 Scrubland/ Woodland on Natural Terrain High Negligible/ Negligible 

LR 2 Grassland/ Rock slope on Natural Terrain Medium Negligible/ Negligible 
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7.3.1.4 Visual Sensitive Receivers 

The study area of Visual Impact Assessment (VIA) was defined by the Visual Envelope 

(VE) of the proposed Project works. Visually sensitive receivers (VSRs) and Key Views 

(KVs) were identified within the VE.  The VE, VSRs and KVs adopted in the EIA Report are 

shown in Appendix 7A for ease of reference. The plan of VE, VSRs and KVs in relation to 

the revised Project design is illustrated in Figure 7.4a. The maximum building height for 

the SHW WTW extension in the revised design is still well below the natural ridgeline 

behind (refers to Section 7.7.1.2 below). The revised design would not change the 

general site locations of the Project works in SHW. The proposed design changes would 

not change the VE in the approved EIA Report. 

The characteristics of the areas in the VE of the SHW sites as identified in the EIA Report 

also remain the same. The area is visually characterized as a major transport corridor to 

Tung Chung and the airport, and a cluster of public utilities with associated structures. 

The transport corridor and the public utilities cluster sandwich between natural hillside 

at the east to south and open sea at the northwest. The VSRs identified in the EIA Report 

and this review are described in Table 7-5.  

 

 

 

 

 

 

 

 

 

 

 

LR 3 Vegetation within Amenity Area Medium Low/ Low 

LR 4 Vegetation within Government/ Public 

Utility Area 

Low Moderate/ Moderate 

LR 5 Freshwater Body (Natural/ Artificial 

Channel) 

High Negligible/ Negligible 

LR 6 Seawater Body High Negligible/ Negligible 
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Table 7-5 Visually Sensitive Receivers in SHW under the EIA and this Review 

Notes: 

1. VSR 8d represents the future workers of the future SHW Sewage Treatment Works (STW) identified at the EIA 
stage in year 2004 (over 15 years ago).  It has been removed under this review. Instead, only one overall indicator 
point (namely VSR7) is included in this Review to represent the workers of SHW STW. 

2. VSR 5a is a new facility identified after the EIA stage. 

 

VSR  Location & Name of 

VSR 

Type of 

Viewer 

Direction of view towards 

the Proposed Project 

Considered 

in EIA Report 

Considered 

in this 

Review  

VSR 1 Users of Airport 

Railway 

Drivers, 

passengers 

Southeast, east and northeast ✓ ✓ 

VSR 2 Users of North Lantau 

Highway (NLH) 

Drivers, 

passengers 

Southeast, east and northeast ✓ ✓ 

VSR 3 Users of Cheung Tung 

Road (North Line) 

Drivers, 

passengers 

who work in 

nearby working 

areas 

Northeast and east ✓ ✓ 

VSR 3a Users of Cheung Tung 

Road (South Line) 

Drivers, 

passengers 

who work in 

nearby working 

areas 

Southeast and east ✓ ✓ 

VSR 4 Users of Sham Shui 

Kok Drive 

Drivers Southeast ✓ ✓ 

VSR 5 Workers of SHW Bus 

Depot, Vehicle Pound, 

Vehicle Examination 

Centre and Weigh 

Station 

Working staff South ✓ ✓ 

VSR 5a Workers of Organic 

Resources Recovery 

Centre (ORRC) 

Working Staff South See Note 2 ✓ 

VSR 6 Workers of Refuse 

Transfer Station (RTS) 

Working staff South ✓ ✓ 

VSR 7 Workers of SHW 

Sewage Treatment 

Works (STW) 

Working staff North ✓ ✓ 

VSR 8 Users of the Coastal 

Zone 

Working staff Southeast ✓ ✓ 

VSR 8a Users of Discovery Bay 

Tunnel Road 

Drivers, 

passengers 

Northeast ✓ ✓ 

VSR 8b Employees in 

Discovery Bay Tunnel 

Administrative 

Building 

Working staff Northeast ✓ ✓ 

VSR 8c Workers of New 

Lantau Bus Co. SHW 

Bus Depot  

Working staff Northeast ✓ ✓ 

VSR 8d Future workers of 

future SHW STW 

Working staff Northeast ✓ See Note 1 
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The VSR 3 in the EIA has been separated into VSR 3 and VSR 3a to represent the views 

towards the Project from different angles. A new VSR, namely VSR 5a – Workers of 

Organic Resources Recovery Centre (ORRC), has been added under this Review.  Two 

VSRs, namely VSR 7 (existing SHW Sewage Treatment Works) and VSR 8d (future SHW 

Sewage Treatment works), identified during the EIA stage in 2004 have been combined 

into one overall VSR under this review. One indicative VSR, namely VSR 7, is used under 

this review to represent workers in SHW Sewage Treatment Works (STW). 

The existing views of the representative VSRs in Siu Ho Wan are demonstrated in 

Appendix 7D (The existing views of VSRs 1, 5a, 8, 8a, 8b are not included due to 

inaccessibility). It is found that the views of most of the VSRs to the Project Site in Siu Ho 

Wan are screened by existing facilities/building structures/planting. The KVs used to 

represent different VSRs in Siu Ho Wan site is presented in Table 7-6. 

Table 7-6 Key Views for Siu Ho Wan Site 

 

7.3.1.5 Growth of Existing Trees Around the Project Sites 

Review of the latest condition around the Project sites indicated that there has been a 

significant increase in the density and size of amenity / tree planting at the cut slope 

around the north-western SHW WTW site as well as along Cheung Tung Road as 

illustrated in Exhibit 7.1.  The density and size of the amenity planting along the North 

Lantau Highway have also been greatly increased after the EIA stage. Currently, these 

existing amenity planting and trees provides a dense screen to the existing SHW WTW 

buildings and the proposed WTW extension works.  Further natural growth of these 

existing planting and trees is expected in the future.   

The key views (namely KV1a and KV2), which previously encountered the existing SHW 

WTW and the proposed WTW extension works at the EIA stage (over 15 years ago), are 

now screened and blocked by the existing amenity and tree planting as shown in 

Key View Description VSR represented 

KV1 View from Cheung Tung Road towards North West of the 

Proposed SHW Raw Water Booster Pumping Station 

VSR3a 

KV1a View from NLH towards North West of the proposed 

Project Site 

VSR 1 and VSR 2 

KV1b View from Sham Shui Kok Drive towards North West of the 

proposed Project Site 

VSR 4, VSR6 and VSR 8 

KV1c View from Sham Fung Road towards North of the Proposed 

Project Site 

VSR 5 and VSR 5a 

KV2 View from Cheung Tung Road towards West of the 

proposed Project Site 

VSR 3 

KV2a View from SHW Sewage Treatment Works towards South 

West of the Project Site 

VSR 7 

KV2b View from the New Lantau Bus Co. SHW Bus Depot 

towards South West of the SHW WTW Extension  

VSR 8a, VSR 8b and VSR 

8c 
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Appendix 7D.  At present, the existing SHW WTW buildings and the proposed 

construction site for the SHW WTW extension can no longer be visible to KV1a and KV2. 

Exhibit 7.1 Changes of Site Conditions after the EIA Stage 

 

 

7.3.2 Pui O Site 

7.3.2.1 Study Area for Landscape Impact Assessment 

The 500m study area of Landscape Impact Assessment (LIA) for Pui O adopted in the EIA 

Report is given in Appendix 7A for ease of reference. Under this review, the 500m study 

boundary has been updated based on the latest design as shown in Figure 7.2b and 

Figure 7.3b. 

7.3.2.2 Landscape Character Areas 
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The Landscape Character Areas (LCAs) identified in the LIA of the EIA Report (LCA 1 to 

LCA 8) remain valid and one additional LCA (LCA 9) has been identified under this 

review as listed below: 

 LCA 1 – Major Transport Corridor, which represents vehicular roads i.e. South Lantau 
Road. It is the solely major road connecting Mui Wo from its north and Keung Shan 
Road from its south in Shek Pik. 

 LCA 2 – Amenity Area and Natural Terrain, represents all vegetated characters, 
including roadside amenity areas along South Lantau Road and amenity areas within 
Public Utility Area, i.e. the amenity area at Pui O Raw Water Pumping Station and Pui 
O No.2 Raw Water Pumping Station. It also contains Scrubland/ Woodland and 
grassland on Natural Terrain, natural stream courses, mangrove/mudflat, and all 
landscape character such as hiking trail within Lantau South Country Park, which 
represent the major character of the area. 

 LCA 3 – Coastal Zone, represents seawater body in Pui O Wan. 

 LCA 4 – Government and Public Utility, represents all government institutions and 
public utilities such as Pui O Raw Water Pumping Station and Pui O No.2 Raw Water 
Pumping Station. 

 LCA 5 – Village, represents all village settlements, they are: Lo Uk Tsuen, Pui O San 
Wan Tsuen, Pui O Wai Tsuen, Pui O Au Lo Wai Tsuen, Ham Tin Sun Tsuen and some 
scattered village houses at the northwest of South Lantau Road. 

 LCA 6 – School and Urban Recreation Area, represents the characters of educational 
institutions and public recreation areas, they are: Bui O Public School and an outdoor 
sports ground along Chi Ma Wan Road. 

 LCA 7 – Agricultural Flatland, represents both active and abandoned agricultural 
fields. Some scrublands and grasslands would also be courted within this character. 

 LCA 8 – Pui O Beach, which is an elongated sandy beach facing Pui O Wan at the far 
southern end of the study area. 

 LCA 9 – Open car park / car repairing workshop, open storage area and vacant land 
along South Lantau Road. 

After the EIA stage, parts of the agricultural land (LCA 7) along the South Lantau Road 

have been changed to open car park / car repairing workshop, open storage area or 

vacant land (LCA 9). 

Figure 7.2b illustrates the LCAs of the Pui O site. With the description of each LCA above, 

the sensitivity and the magnitude of change for each LCA is summarized in Table 7-7. 
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Table 7-7 Magnitude of Change of LCAs in Pui O under Original and Revised Design 

LCA No.  Name of LCA Sensitivity Magnitude of Change (under Construction/ 

Operation) 

Original Revised 

LCA 1 Major Transport Corridor Low Negligible/ Negligible Negligible / 

Negligible 

LCA 2 Amenity Area and Natural 

Terrain 

High Low/ Low Low / Negligible 

LCA 3 Coastal Zone High Negligible/ Negligible Negligible/ 

Negligible 

LCA 4 Government and Public Utility Low Negligible/ Negligible Low / Negligible 

LCA 5 Village Medium Negligible/ Negligible Negligible/ 

Negligible 

LCA 6 School and Urban Recreation 

Area 

High Negligible/ Negligible Negligible/ 

Negligible 

LCA 7 Agricultural Flatland High Low/ Negligible Low/ Negligible 

LCA 8 Pui O Beach High Negligible/ Negligible Negligible/ 

Negligible 

LCA 9 Open Car Park / Car Repairing 

Workshop, Open Storage Area 

and Vacant Land 

Low N/A Negligible / 

Negligible 

Notes: 

1. LCA 9 is the newly identified under this Review. 

 

Magnitude of Change for LCA 3, 5, 6 and 8 are considered as negligible as the proposed 

construction would not touch or touch a very small to insignificant portion of the LCAs. 

For LCA 4, the proposed uprating PO2PS would have only approximately 150m2 increase in 

size and the nature of the proposed works is as same as the existing character. Cable laying within 

LCA 4 would be in small extent and reinstated after construction. Low and negligible 

magnitude of change is considered for construction and operation stages, respectively. 

LCA 1, 2, 7 and 9 would be affected by construction of proposed raw water mains / cables. 

However, as over half of the water main sections would be constructed using trenchless 

method, the landscape impact to the LCAs has been reduced as compared to the EIA 

prediction. The magnitude of change for LCA 1 and 9 is low under construction stage as 

the proposed raw water mains / cables constructed with open-cut method is relatively 

small in development scale. In addition, the affected area would be reinstated back to 

original condition. Considering small in scale of the affected area, the magnitude of 

change for LCA 1 and 9 is therefore considered as negligible under operation stage.  

For LCA 2 and 7, the vegetation/tree removal has been avoided by using trenchless 

method and only the vegetations/trees on the launching/receiving pits and small 

sections constructed by open-cut method of the proposed raw water mains would be 

removed. Considering small directly impacted area compared the size of the whole LCAs, 

the magnitude of change for LCA 2 and 7 is therefore identified as low at construction 
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stage. LCA 2 and LCA 9 would be reinstated by in-situ tree planting as far as practicable 

except for part of some launching/receiving pits to be inspection chamber and the 

excavated trench for pipelaying for future maintenance. Considering small in scale of 

these areas, the magnitude of change for LCA 2 and LCA 7 is therefore identified as 

negligible at operation stage. 

7.3.2.3 Landscape Resources 

Figure 7.3b illustrates the Landscape Resources (LRs) of the Pui O site. The types of 

LRs identified in the EIA Report remain unchanged as listed below. 

 LR 1 – Scrubland/ Woodland on Natural Terrain  

 LR 2 – Grassland/ Scrubland 

 LR 3 – Active/ Abandoned Agriculture  

 LR 4 – Mangrove/ Mudflat 

 LR 5 – Natural Stream Course  

 LR 6 – Seawater Body 

 LR 7 – Beach/ Natural Coastline 

 LR 8 – Vegetated Amenity Area/ Urban Recreational Area  

 LR 9 – Hiking Trail 

 LR 10- Lantau South Country Park 

The baseline study of LRs in Pui O presented in the EIA Report is given in Appendix 7A 

for ease of reference. The baseline study findings for LRs in the EIA Report has been 

updated with reference to the latest information as summarized in Table 7-8. Same as 

the Siu Ho Wan site, the 500m study area have been remeasured under this review. 

Changes from the EIA prediction are bolded and underlined for ease of reference.
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Table 7-8 Sensitivity of LRs in Pui O under Original and Revised Design 

LR Area 

(m2) 

Vegetation 

Feature 

Dominant Tree Species Function Amenity 

Value 

Sensitivity Affected Area 

(m2) 

LR 1 1,579,037 

(Reduced from 

2,550,300 to 

1,585,910) 

Scrubland/ 

Woodland on 

Natural Terrain 

Aporusa dioca, Ficus variolosa, Phyllanthus emblica, 

Acacia auriculifrormis, Acacia confusa, Ficus microcarpa, 

Sapium discolor, Sapium sebiferum, Mallotus paniculatus, 

Litsea rotundifolia, Celtis sinensis, Sterculia lanceolata, 

Musa paradisiaca, Macaranga tanarius, Bambusa spp., 

Tetradium glabrifolum, Clausena lansium, Cratoxylum 

lligustrinum and other native tree species, etc. 

As habitat and 

recreational 

purpose 

High High 362 

(Reduced from  

5,320 to 362) 

LR 2 231,730 

(Reduced from 

206,000 to 

202,856) 

Grassland/ 

Scrubland 

Acacia confusa, and Macaranga tanarius As habitat purpose Medium Medium 565 

(Reduced from 

767 to 565) 

LR 3 230,207 

(Reduced from 

275,450 to 

247,731) 

Active/ Abandoned 

Agriculture 

Sapium sebiferum, Bambusa spp., Musa paradisiacal, 

Carica papaya, Mangifera indica, Citrus grandis, Annona 

squamosa and Psidium guajava 

Habitat and 

recreational 

purpose 

 
Medium 

 
Medium 

416 

(Increased from 

282 to 416) 

LR 4 9,411 (Reduced 

from 

11,800 to 9 411) 

Mangrove/ Mudflat Thespesia populnea, Kandelia candel and Hibiscus 

tiliaceus 

Public usage High High 0 

LR 5 7,869 (m) long 

(Reduced from 

8,180  to 7,869)  

Natural Stream 

Course 

 
- 

Riparian habitat 

and surface runoff 

High High 0 (m) long 

(Reduced from 

14 to 0)  
LR 6 229,633 

(Reduced from 

273,460 to 

229,633)  

Seawater Body - Habitat purpose High High 0 

LR 7 19,416 (Reduced 

from  23,950 to  

19,416) 

Beach/ Natural 

Coastline 

 
- 

Habitat purpose  
High 

 
High 

0 

LR 8 4,598 (Increased 

from 3,500 to 

4,598) 

Vegetated Amenity 

Area/ Urban 

Recreation Area 

Acacia confusa, Aleurites montana, Macaranga tanarius, 

Bomoax malabaricum, Callistemon viminalis, Eucalyptus 

citriodora and Bauhinia Blakeana 

Ornamental & 

shading purpose 

 
Medium 

 
Medium 

0 

(Reduced from 

855 to 0) 
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LR Area 

(m2) 

Vegetation 

Feature 

Dominant Tree Species Function Amenity 

Value 

Sensitivity Affected Area 

(m2) 

LR 9 1956 m long 

 

Hiking Trail  
- 

Recreational and 

educational 

purposes 

Medium Low 0 

LR 

10 

1,087,464 

(Increased from 

1,800,000 to 

1,087,464) 

Lantau South 

Country Park 

Same as LR 1 Habitat, recreation 

and educational 

purpose 

High High 0 
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Total Area of LRs 

The total areas of the LRs have been changed mainly due to the remeasurement under 

this Review. For example, on plan view (refer to Appendix 7A and Figure 7.3b), the area 

of LR 8 has been reduced after the EIA stage but the LR 8 area presented in the EIA Report 

is larger than the remeasured value under this Review. The reasons for such 

discrepancies in the LR areas are unknown. 

Affected Area 

Refer to Table 7-8 and Figure 7.3b, only LR 1 to LR 3 would be potentially affected by 

construction of proposed raw water mains. However, as over half of the water main 

sections would be constructed using trenchless (pipe jacking or exposed pipe) method to 

minimize surface construction works and habitat loss, the direct impacts to the LRs 

would be reduced under the revised design.  The overall affected LR areas are reduced as 

compared to the EIA stage.  The direct impact to LR5 (natural stream courses) will be 

completely avoided by using trenchless (exposed pipe) method for laying the water 

mains across the watercourses. Similar to the result of exposed pipe laying in the SHW 

site (refer to the last paragraph of Section 7.3.1.3), the area of natural stream (LR 5) to 

be directly affected by the Project has been reduced from 14 m (in length) be 0 m (in 

length).  Based on the review of the updated area of LR 8 (vegetated amenity area/ urban 

recreation area), the latest Project alignment and the construction method, this Project 

would completely avoid LR 8 in Pui O. 

Impact to Existing Trees 

Based on the tree survey carried out in 2019 and 2020 under this Assignment and a 

preliminary evaluation, there are 410 number of existing trees within the Project 

Boundary in PO Site. There are 47 species recorded within the PO Site with dominant 

species of Acacia confuse, Microcos nervosa, Alangium chinense and Dimocarpus longan. 

Within the Project Boundary, there are 2 nos. of Ailanthus fordii (福氏臭椿) (T1813 and 

T1815) scheduled under Cap 96A and one no. of Aquilaria sinensis (土沉香) (T1039) 

protected under Cap 586. Both species are under IUCN Red List of Threatened Species 

(Near Threatened). The 2 nos. of Ailanthus fordii are near the proposed raw water mains 

in the southern section to be constructed by trenchless method and would not be directly 

affected by the Project. The one individual of Aquilaria sinensis is near the proposed raw 

water mains in the northern end section to be constructed by open-cut method and would 

not be directly affected by the Project. No registered Old and Valuable Trees (OVTs) have 

been identified within the Project Boundary for PO Site. The tree location plan and tree 

schedule are presented in Appendix 7B.   

Some of the existing trees in PO Site would be affected by mainlaying / cable laying in PO 

and construction works in PO2PS. According to the preliminary estimation, a total of 45 

nos. of tree (which have been assessed to have low suitability for transplantation) are 

proposed to be removed while a total of 365 nos. of tree would to be retained in-situ. The 
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areas at the proposed water mains and its close vicinity are not suitable for tree 

compensation due to the occupation of existing and proposed water mains and / or 

waterworks reserve. The southern and northern sections of the proposed water mains 

would be located inside the natural terrains. Based on a review of the natural habitats 

near the proposed water mains, the areas in the natural habitats are already fully 

congested with existing vegetation. Furthermore, large portions of these natural habitats 

are slopes with steep gradient, which are not suitable for tree planting. The middle 

sections of the proposed water mains as well as the PO2PS and the cable laying works 

would be located along or near South Lantau Road. About 7 nos. of trees to be removed 

in PO would be compensated within the existing POPS site near South Lantau Road. There 

are insufficient spaces for compensatory tree planting in the remaining areas along or 

near South Lantau Road as the areas are fully occupied by existing amenity planting, 

utilities, private lots, existing roads / walkways, waterworks reserves or other facilities 

such as carparks, bus stops etc. Thus, the remaining 38 nos. of trees to be removed would 

be compensated in the RWBPS in SHW. The broad assessment on the impact to existing 

trees for landscape resources in PO is summarized in Table 7-9. The precise number of 

trees to be retained, transplanted, felled and compensated as well as the detailed tree 

compensatory proposal will be confirmed and agreed with the relevant authorities via 

the separate Tree Preservation and Removal Proposal (TPRP) to be prepared at a later 

stage in accordance with DEVB TCW No. 4/2020 – Tree Preservation and detailed design 

information.   

Table 7-9 Impact to Existing Trees for Landscape Resources in PO 

Project Works: Updated Findings of this Review EIA Findings 

LR 1 LR 2 LR 3 

Would the Project Works in SHW 

Affect Existing Trees? 

Yes Yes Yes Yes 

Approximate Number of Existing 

Trees within Project Boundary 

249 119 42 Not Reported 

Dominant Tree Species within the 

Project Boundary 

Acacia confuse, 

Microcos nervosa, 

Sterculia 

lanceolate, 

Alangium chinense 

Acacia confuse, 

Dimocarpus longan, 

Alangium chinense, 

Microcos nervosa 

Acacia confuse, 

Bombax ceiba, 

Celtis sinensis, 

Archontophoenix 

alexandrae 

Not Reported 

Approximate number of Existing 

Trees to be Retained and 

Preserved in-situ: 

233 99 33 Not Reported 

Approximate Number of Trees to 

be Transplanted 

0 0 0 Not Reported 

Approximate Number of Trees to 

be Removed  

16 20 9 Not Reported 

Approximate Number of Trees to 

be Compensated  

16 20 9 Not Reported 

 

Following the recommendation of the EIA Report, reinstatement of planting would be 

provided in both sides of the proposed laying of raw water mains, as far as practicable, 

depends on the availability of space and the actual site condition. If necessary, off-site 

tree compensation at the planting area around the SHW RWBPS (refers to the 4th last 
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paragraph of Section 7.3.1.3 and Figure 7.6a) to ensure compliance with the 

requirements of DEVB TCW No. 4/2020.  The number of affected existing trees is not 

available in the EIA Report for comparison.  However, under the latest design, more than 

half of the water mains alignment will be constructed by trenchless method to minimize 

tree felling.  As compared to the open cut method assumed in the EIA Report for the entire 

water mains alignment, the degree of landscape impact on existing trees is expected to 

be significantly reduced under the revised design as compared to the EIA stage.  

Magnitude of Change of LRs 

For LR 1 to LR 3, and the vegetation/trees removal has been avoided by using trenchless 

method. Only the vegetations/trees on the launching/receiving pits or exposed pipe 

saddles and small sections of the proposed raw water mains constructed by open-cut 

method would be potentially affected. The magnitude of change for LR 1 to LR 3 is low 

under construction stage as the relevant raw water main sections are relatively small in 

development scale. In addition, the affected area would be reinstated back to original 

condition. Considering small directly affected area compared the size of the whole LRs, 

the magnitude of change of LR 1 to LR 3 would be negligible at operation stage. A 

summary of the magnitude of change for each LR in Pui O is listed in Table 7-10. 

Table 7-10 Magnitude of Change of LRs in Pui O under Original and Revised Design 

LCA No. Name of LCA Sensitivity Magnitude of Change (under Construction/ 

Operation) 

Original Revised 

LR 1 Scrubland/ Woodland on Natural 

Terrain 

High Low/ Negligible Low / Negligible 

LR 2 Grassland/ Scrubland Medium Low/ Negligible Low / Negligible 

LR 3 Active/ Abandoned Agriculture Medium Low/ Negligible Low/ Negligible 

LR 4 Mangrove/ Mudflat High Negligible/ Negligible Negligible/ Negligible 

LR 5 Natural Stream Course High Negligible / Negligible Negligible/ Negligible 

LR 6 Seawater Body High Negligible/ Negligible Negligible/ Negligible 

LR 7 Beach/ Natural Coastline High Negligible/ Negligible Negligible/ Negligible 

LR 8 Vegetated Amenity Area/ Urban 

Recreational Area 

Medium Negligible/ Negligible Negligible/ Negligible 

LR 9 Hiking Trail Low Negligible/ Negligible Negligible/ Negligible 

LR 10 Lantau South Country Park High Negligible/ Negligible Negligible/ Negligible 

7.3.2.4 Visually Sensitive Receivers 

The study area of Visual Impact Assessment (VIA) was defined by the Visual Envelope 

(VE) of the proposed Project works in Pui O. Visually sensitive receivers (VSRs) and Key 

Views (KVs) were identified within the VE.  The VE, VSRs and KVs in Pui O adopted in the 

EIA Report are shown in Appendix 7A for ease of reference. Due to the change from 

internal modification to partial demolition with small external extension of PO2PS, VE for 

the PO2PS has been added under this EIA review. The VE for proposed raw water mains 

has also been updated under this Review. The plan of VE, VSRs and KVs in relation to the 
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revised Project design is illustrated in Figure 7.4b. The VSRs identified in the EIA Report 

and this Review are described in Table 7-11. 

Table 7-11 Visually Sensitive Receivers in Pui O under the EIA and this Review 

Notes: 

1. VSR 17 is the new VSR identified in the VE for PO2PS. 
2. VSR 13 and VSR14 no longer exist during EIA review stage. 
3. VSR 9 and 10 identified in EIA stage are no longer considered as representative VSRs due to use of trenchless 

method for relevant sections.  

 

VSR  Location & 

Name of VSR 

Type of Viewer Direction of 

View towards 

the Proposed 

Project 

Considered in EIA 

Report 

Considered in 

this Review  

VSR 9 Residents of Lo 

Uk Tsuen 

Residents EIA: south ✓ See Note 3 

VSR 10 Users of Bui O 

Public School 

Working staffs, 

students 

EIA: north ✓ See Note 3 

VSR 11 Residents of 

Pui O San Wai 

Tsuen 

Residents EIA: south 

Review: south 
✓ ✓ 

VSR 12 Residents of 

Pui O Lo Wai 

Tsuen (View to 

POPS) 

Residents Review: 

northeast 
✓ ✓ 

VSR 12a Residents of 

Pui O Lo Wai 

Tsuen (View to 

PO2PS) 

Residents Review: 

northeast,  
✓ ✓ 

VSR 12b Residents of 

Pui O Lo Wai 

Tsuen (View to 

Proposed Raw 

Water Mains) 

Residents Review: east  ✓ ✓ 

VSR 13 Users of Mobil 

Petrol Filling 

Station 

Working staff EIA: northwest ✓ See Note 2 

VSR 14 Users of Shell 

Petrol Filling 

Station 

Working staff EIA: northwest ✓ See Note 2 

VSR 15 Residents of 

Pui O Au Lo 

Wai Tsuen 

Residents EIA: southeast 

Review: 

southeast 

✓ ✓ 

VSR 16 Users of South 

Lantau Road 

(View to POPS) 

Drivers, 

passengers 

Review: west  ✓ ✓ 

VSR 16a Users of South 

Lantau Road 

(View to 

PO2PS) 

Drivers, 

passengers 

Review: 

southeast   

✓ ✓ 

VSR17 Users of Lantau 

Trail 

Hikers Review: west  See Note 1 ✓ 
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The VSR 12 and VSR 16 in the EIA has been separated to VSR 12, 12a, 12b and VSR 16, 

16a, respectively, to represent the views towards different components of the Project. A 

new VSR, namely VSR 17 – Users of Lantau Trail, has been added under this Review as it 

would potentially have visual impact to the proposed uprating of the PO2PS.  According 

to our site observation, VSR 13 and VSR 14 no longer exist at the present. As the 

construction works of the sections of the proposed raw water mains that would be 

viewed by VSR 9 and VSR10 during EIA stage would be constructed using trenchless 

method, VSR 9 and 10 are no longer considered as representative VSRs to the proposed 

raw water mains. 

The existing views of the representative VSRs in Pui O are demonstrated in Appendix 7D. 

VSRs 12 and 16 could view the existing POPS but the proposed refurbishment of POPS , 

which would mainly involve internal modification, would not change the views of VSRs 

12, 16. The uprating of the PO2PS would be viewed by VSR 12a and 16a while the 

proposed raw water mains works would be viewed by VSRs 11, 12, 15 and 16. The view 

of VSR 17 to the Project Site would be screened by vegetation. One KV, namely KV 4, is 

used to represent VSR 12a and 16a in Pui O site (facing the PO2PS uprating) as presented 

in Table 7-12.  . 

Table 7-12 Key Views for Pui O Site 

Notes: 

1. KV 3 in the approved EIA is not used in this Review as the POPS would involve internal refurbishment. 

7.4 LANDSCAPE IMPACT ASSESSMENT 

The overall impact likely to occur to LCAs and LRs, is derived from the magnitude of 

change which the Project would cause to the existing landscape and ability to tolerate the 

change. Same as the assessment in the approved EIA Report, a matrix shall be used to 

demonstrate the overall impact as shown in Table 7-13.  

Table 7-13 Matrix for Evaluation of Impacts to LCAs and LRs 

Construction and 

Operational Stages 

Sensitivity / Quality  

Low Medium High 

Magnitude 

of Change 

High Moderate Impact Moderate / Significant 

Impact 

Significant Impact 

Moderate Slight / Moderate 

Impact 

Moderate Impact Moderate / Significant 

Impact 

Low Negligible / Slight 

Impact 

Slight / Moderate Impact Moderate Impact 

Negligible Negligible Negligible Negligible 

7.4.1 Siu Ho Wan Site 

7.4.1.1 Impact on Landscape Character Areas 

Key View Description VSR represented 

KV4 View from Pui O Lo Wai Tsuen and South Lantau Road Towards 

Pui O No. 2 Raw Water Pumping Station. 
VSR12a and 16a 
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As the proposed design modifications would not cause changes to the sensitivity and 

magnitude of change for all the LCAs, the overall impacts on the LCAs before mitigation 

as presented in the EIA Report would remain unchanged. Impacts on LCAs under both 

construction and operation stages are summarized in Table 7-14. 

Table 7-14 Impacts on LCAs in SHW before Mitigation under Revised Design 

LCA 

No. 

Name of LCA Sensitivity Magnitude of Change Impact 

Construction Operation Construction Operation 

LCA 1 Major Transport 

Corridor 

Low Negligible Negligible Negligible Negligible 

LCA 2 Amenity Area and 

Natural Terrain 

Medium Negligible Negligible Negligible Negligible 

LCA 3 Coastal Zone High Negligible Negligible Negligible Negligible 

LCA 4 Government and Public 

Utility 

Low Negligible Negligible Negligible Negligible 

As presented in the EIA Report, in considering the negligible significance threshold, the 

proposed Project in SHW is identified as neutral in terms of landscape impact, meaning 

that the impact which will alter the existing landscape context but not to improve or 

destroy the existing characters. The summary of landscape impacts as extracted from the 

EIA report is given in below.  
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Table 7-15 Summary of Landscape Impacts on LCAs in SHW before Mitigation under 
Revised Design 

LCA 
No. 

Name of LCA Significance 
Threshold of 

Landscape Impact 
(Construction 

Stage) 

Significance 
Threshold of 

Landscape Impact 
(Operation Stage) 

Identification of 
the Landscape 

Impact 

LCA 1 Major Transport Corridor Negligible Negligible Neutral 

LCA 2 Amenity Area and Natural 
Terrain 

Negligible Negligible 

LCA 3 Coastal Zone Negligible Negligible 

LCA 4 Government and Public 
Area 

Negligible Negligible 

7.4.1.2 Impact on Landscape Resources 

The landscape impacts on LRs under revised design are summarized in Table 7-16 

below. 

Table 7-16 Impacts on LRs in SHW before Mitigation under Revised Design 

LR 

No. 

Name of LR Sensitivity Magnitude of Change Impact 

Construction Operation Construction Operation 

LR 1 Scrubland/ Woodland on 

Natural Terrain 

High Negligible Negligible Negligible Negligible 

LR 2 Grassland/ Rock slope on 

Natural Terrain 

Medium Negligible  Negligible Negligible Negligible 

LR 3 Vegetation within 

Amenity Area 

Medium Low Low Slight / 

Moderate 

Impact 

Negligible 

LR 4 Vegetation within 

Government/ Public 

Utility Area 

Low Moderate Moderate Slight / 

Moderate 

Impact 

Negligible 

LR 5 Freshwater Body 

(Natural/ Artificial 

Channel) 

High Negligible Negligible Negligible Negligible 

LR 6 Seawater Body High Negligible Negligible Negligible Negligible 

The proposed works in SHW during construction and operation stages would only affect 

two LRs, namely LR 3 and LR 4. The affected area in LR 3 is small but the amenity value 

of LR 3 is moderate. The affected area in LR 4 is relatively larger but is confined within 

the existing SHW WTW site, whilst the amenity value of LR 4 is low. Hence the overall 

significance threshold of both LR 3 and LR 4 would remain as slight at construction and 

operation stages. The overall landscape impact to LR 3 and LR 4 would be identified as 

adverse. The rest of LRs would receive neutral overall impact with negligible significance 

thresholds at construction and operation stages as they would not be directly affected by 

the Project. The significance of landscape impacts on all LRs in SHW as predicted in the 

EIA Report would remain unchanged as summarized in Table 7-17. 
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Table 7-17 A Summary of Landscape Impacts on LRs in SHW before Mitigation under 
Revised Design 

No. 

of 

LR 

Name of LR Significance 

Threshold of 

Landscape Impact 

(Construction 

Stage) 

Significance 

Threshold of 

Landscape Impact 

(Operation Stage) 

Identification 

of the 

Landscape 

Impact 

LR 1 Scrubland/ Woodland on Natural Terrain Negligible Negligible Neutral 

LR 2 Grassland/ Rock slope on Natural Terrain Negligible Negligible Neutral 

LR 3 Vegetation within Amenity Area Slight Slight Adverse 

LR 4 Vegetation within Government/ Public 

Utility Area 

Slight Slight Adverse 

LR 5 Freshwater Body (Natural/ Artificial 

Channel) 

Negligible Negligible Neutral 

LR 6 Seawater Body Negligible Negligible Neutral 

 

7.4.2 Pui O Site 

7.4.2.1 Impact on Landscape Character Areas 

With reference to the matrix shown in Table 7-13, the overall impacts on the LCAs in Pui 

O before mitigation have been evaluated and results are summarized in Table 7-18. 

Table 7-18 Impacts on LCAs in Pui O before Mitigation under Revised Design 

LCA 

No. 

Name of LCA Sensitivity Magnitude of Change Impact 

Construction Operation Construction Operation 

LCA 1 Major Transport Corridor Low Negligible Negligible Negligible Negligible 

LCA 2 Amenity Area and Natural 

Terrain 

High Low Negligible Moderate Negligible 

LCA 3 Coastal Zone High Negligible Negligible Negligible Negligible 

LCA 4 Government and Public 

Utility 

Low Low Negligible Negligible / 

Slight Impact 

Negligible 

LCA 5 Village Medium Negligible Negligible Negligible Negligible 

LCA 6 School and Urban 

Recreation Area 

High Negligible Negligible Negligible Negligible 

LCA 7 Agricultural Flatland High Low Negligible Moderate Negligible 

LCA 8 Pui O Beach High Negligible Negligible Negligible Negligible 

LCA 9 Open Car Park / Car 

Repairing Workshop, 

Open Storage Area and 

Vacant Land 

Low Negligible Negligible Negligible Negligible 

The overall impact on LCA 2, LCA 4 and LCA 7 would be adverse while that on other LCAs 

would be neutral. The summary of landscape impacts on LCAs in Pui O is given in Table 

7-19. 
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Table 7-19 Summary of Landscape Impacts on LCAs in Pui O before Mitigation under 
Revised Design 

No. of 
LCA 

Name of LCA Significance 
Threshold of 
Landscape 
Impact 
(Construction 
Stage) 

Significance 
Threshold of 
Landscape 
Impact 
(Operation 
Stage) 

Identification of 
the Landscape 
Impact 

LCA 1 Major Transport Corridor Negligible Negligible Neutral 

LCA 2 Amenity Area and Natural Terrain Moderate Negligible Adverse 

LCA 3 Coastal Zone Negligible Negligible Neutral 

LCA 4 Government and Public Utility Negligible / Slight 
Impact 

Negligible Adverse 

LCA 5 Village Negligible Negligible Neutral 

LCA 6 School and Urban Recreation Area Negligible Negligible 

LCA 7 Agricultural Flatland Moderate Negligible Adverse 

LCA 8 Pui O Beach Negligible Negligible Neutral 

LCA 9 Open Car Park / Car Repairing 
Workshop, Open Storage Area and 
Vacant Land 

Negligible Negligible 

7.4.2.2 Impact on Landscape Resources 

With reference to the matrix shown in Table 7-13, the overall impacts on the LRs in Pui 

O before mitigation have been evaluated and results are summarized in Table 7-20. 

Table 7-20 Impacts on LRs in Pui O before Mitigation under Revised Design 

LR 

No. 

Name of LR Sensitivity Magnitude of Change Impact 

Construction Operation Construction Operation 

LR 1 Scrubland/ Woodland on 

Natural Terrain 

High Low Negligible Moderate Negligible 

LR 2 Grassland/ Scrubland Medium Low Negligible Slight / 

Moderate 

Negligible 

LR 3 Active/ Abandoned 

Agriculture 

Medium Low Negligible Slight / 

Moderate 

Negligible 

LR 4 Mangrove/ Mudflat High Negligible Negligible Negligible Negligible 

LR 5 Natural Stream Course High Negligible Negligible Negligible Negligible 

LR 6 Seawater Body High Negligible Negligible Negligible Negligible 

LR 7 Beach/ Natural Coastline High Negligible Negligible Negligible Negligible 

LR 8 Vegetated Amenity Area/ 

Urban Recreational Area 

Medium Negligible Negligible Negligible Negligible 

LR 9 Hiking Trail Low Negligible Negligible Negligible Negligible 

LR 10 Lantau South Country 

Park 

High Negligible Negligible Negligible Negligible 

The overall impact on LR 1, LR 2 and LR 3 would be adverse while that on other LRs would 

be neutral as shown in Table 7-21. 
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Table 7-21 A Summary of Landscape Impacts on LRs in Pui O before Mitigation under 
Revised Design 

No. 

of LR 

Name of LR Significance 

Threshold of 

Landscape Impact 

(Construction 

Stage) 

Significance 

Threshold of 

Landscape Impact 

(Operation Stage) 

Identification 

of the 

Landscape 

Impact 

LR 1 Scrubland/ Woodland on Natural 
Terrain 

Moderate Negligible Adverse 

LR 2 Grassland/ Scrubland Slight / Moderate Negligible 

LR 3 Active/ Abandoned Agriculture Slight / Moderate Negligible 

LR 4 Mangrove/ Mudflat Negligible Negligible Neutral 

LR 5 Natural Stream Course Negligible Negligible 

LR 6 Seawater Body Negligible Negligible 

LR 7 Beach/ Natural Coastline Negligible Negligible 

LR 8 Vegetated Amenity Area/ Urban 
Recreational Area 

Negligible Negligible 

LR 9 Hiking Trail Negligible Negligible 

LR 
10 

Lantau South Country Park Negligible Negligible 

7.5 VISUAL IMPACT ASSESSMENT 

7.5.1 Siu Ho Wan Site 

7.5.1.1 Sensitivity of VSR 

Based on the VSRs identified in the baseline study, the sensitivity of the VSRs are 

summarized in Table 7-22.  

Table 7-22 The Sensitivity of the VSRs in SHW  

VSR Value and Quality of 
Existing Views 

Presence 
of 
Alternative 
Views 

Estimated no. 
of Receiver 
Population 
(Many, Some, 
Few, Very 
Few) 

Duration / 
Frequency 
of View2 

Degree 
of 
Visibility 
of 
Project1 

Sensitivity 
(High 
Medium, 
Low) 

Major 
Views 

Type of 
Visual 
Screening 
towards the 
Proposed 
Site 

VSR 1 – Users of 
Airport Railway 

Seaview, 
road, 
natural 
terrain 

Vegetation Yes Many Short/ Low AV Medium 

VSR 2 – Users of 
North Lantau 
Highway (NLH) 

Vegetation Yes Many Short/ Low NV Low 

VSR 3 – Users of 
Cheung Tung Road 
(North Line) 

Vegetation Yes Very Few Short/ Low NV Low 

VSR 3a – User of 
Cheung Tung Road 
(South Line) 

Vegetation Yes Very Few Short/ Low AV Low 

VSR 4 – Users of 
Sham Shui Kok 
Drive 

Railway in the 
front, 

vegetation 

Yes Very Few Short/ Low NV Low 



 

 

 

AGREEMENT NO. CE 82/2017 (WS) – SIU HO WAN WATER TREATMENT WORKS EXTENSION - 

INVESTIGATION, DESIGN AND CONSTRUCTION  

Review Report on Environmental Impact Assessment| Issue 2 
 

129 

VSR Value and Quality of 
Existing Views 

Presence 
of 
Alternative 
Views 

Estimated no. 
of Receiver 
Population 
(Many, Some, 
Few, Very 
Few) 

Duration / 
Frequency 
of View2 

Degree 
of 
Visibility 
of 
Project1 

Sensitivity 
(High 
Medium, 
Low) 

Major 
Views 

Type of 
Visual 
Screening 
towards the 
Proposed 
Site 

VSR 5 – Workers of 
SHW Bus Depot, 
Vehicle Pound, 
Vehicle 
Examination 
Centre and Weigh 
Station  

 
Vegetation, 

building 
Yes Very Few Short/ Low NV Low 

VSR 5a – Workers 
of Organic 
Resources 
Recovery Centre 
(ORRC) 

Vegetation, 
building 

Yes Very Few Short/ Low NV Low 

VSR 6 – Workers of 
Refuse Transfer 
Station (RTS) 

Railway in the 
front, 

vegetation 

Yes Very Few Short/ Low NV Low 

VSR 7 – Workers of 
SHW Sewage 
Treatment Works 
(STW) 

Vegetation Yes Very Few Short/ Low NV Low 

VSR 8 – Users of 
Coastal Zone 

Railway in the 
front, 

vegetation 

Yes Very Few Short/ Low PV Low 

VSR 8a – Users of 
Discovery Bay 
Tunnel Road 

Vegetation Yes Some Short/ Low OV Medium 

VSR 8b – 
Employees in 
Discovery Bay 
Tunnel Road 
Administration 
Building 

New Lantau 
Bus Co. SHW 
Bus Depot in 

the front, 
Vegetation 

Yes Very Few Short/ Low GV Low 

VSR 8c – Workers 
of New Lantau Bus 
Co. SHW Bus Depot 

SHW STW in 
the front, 

Vegetation 

Yes Very Few Short/ Low NV Low 

Notes: 
1. Panorama view – AV; Open View – OV; Partial View – PV; Vista – V; Glimpse View – GV; No View – NV 
2. Duration/Frequency of View – views would be of particularly distinctive character susceptible to relatively small changes 

especially when the receivers get no alternative views apart from the proposed Project area and absence of existing visual 
screening 

The nature and site locations of all the VSRs identified in the EIA Report remain 

unchanged.  Due to the increase /growth of amenity planting nearby and the visual 

screening towards the proposed site, the degree of visibility of some VSRs have been 

changed compared with that in EIA stage as updated in Table 7-22.  The sensitivity of 

VSRs remain the same as that given in the EIA stage except that the sensitivity of VSR 2 

has  been reduced from ”Medium” to “Low”. 

A new VSR, namely VSR 5a – the workers of Organic Resources Recovery Centre (ORRC), 

has been identified after the EIA Stage. Same as other existing industrial VSRs in SHW, the 

sensitivity of VSR 5a is rated as low. 

7.5.1.2 Magnitude of Change for VSR 
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The magnitude of change for the VSRs is summarized in Table 7-23 below. Changes 

from the EIA Report are bolded and underlined in the table for ease of comparison. 
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Table 7-23 Magnitude of Change for VSRs in SHW under Original and Revised Design 

VSR Project Stage Compatibility with 
Surrounding 
Landscape 

Duration of 
Impacts 

Scale of 
Proposal 

Reversibility of 
Change 

Approximate 
View Distance 
(m) 

Potential 
Blockage of 
View1 

Magnitude of 
Change 

VSR 1 – Users of 
Airport Railway 

Construction Medium Temporary Medium Irreversible Min. 120m to 
RWBPS  (reduced 
from 130m to 
120m) 3 

N Negligible  

Operation Medium Permanent Medium N Negligible 

VSR 2 – Users of NLH Construction Medium Temporary Medium Irreversible Min. 110m to 
RWBPS (reduced 
from 120m to 110) 
3 

N Negligible 

Operation Medium Permanent Medium N Negligible 

VSR 3 – Users of 
Cheung Tung Road 
(North Line) 

Construction Medium Temporary Large Irreversible Min. 70m to 
RWBPS (reduced 
from 80m to 70m) 
3 

N Negligible 

Operation Medium Permanent Large N Negligible 

VSR 3a – Users of 
Cheung Tung Road 
(South Line) 

Construction Medium Temporary Large Irreversible Min90m to RWBPS  FG, MG High 

Operation Medium Permanent Large FG, MG High 

VSR 4 – Users of Sham 
Shui Kok Drive 

Construction Medium Temporary Small Irreversible Min 400m  BG Low 

Operation Medium (reduced 
from High to 
Medium) 2 

Permanent Small BG Low 

VSR 5 – Workers of 
SHW Bus Depot, 
Vehicle Pound, Vehicle 
Examination Centre 
and Weigh Station  

Construction Medium Temporary Medium Irreversible Min. 230m  MG Low 

Operation Medium Permanent Medium MG Low 

VSR 5a – Workers of 
ORRC 3 

Construction Medium Temporary Large Irreversible Min. 50m FG, MG High 

Operation Medium Permanent Large FG, MG High 

VSR 6 – Workers of RTS Construction Medium Temporary Small Irreversible Min. 620m to 
RWBPS (reduced 
from 630m to 
620m)3 

BG Low 

Operation Medium  
(reduced from High 
to Medium) 2 

Permanent Small BG Low 

Construction Medium Temporary Medium Irreversible Min. 300m N Negligible 
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VSR Project Stage Compatibility with 
Surrounding 
Landscape 

Duration of 
Impacts 

Scale of 
Proposal 

Reversibility of 
Change 

Approximate 
View Distance 
(m) 

Potential 
Blockage of 
View1 

Magnitude of 
Change 

VSR 7 – Workers of 
SHW STW 

Operation Medium (reduced 
from High to 
Medium) 2 

Permanent Medium N Negligible 

VSR 8 – Users of 
Coastal Zone 

Construction Medium Temporary Medium Irreversible Min. 250m  BG Low 

Operation Medium (reduced 
from High to 
Medium) 2 

Permanent Medium BG Low 

VSR 8a – Users of 
Discovery Bay Tunnel 
Road 

Construction Medium Temporary Small Irreversible Min. 400m N Negligible 

Operation Medium Permanent Small N Negligible 

VSR 8b – Employees in 
Discovery Bay Tunnel 
Road Administration 
Building 

Construction Medium Temporary Small Irreversible Min. 800m N Negligible 

Operation Medium (reduced 
from High to 
Medium) 2 

Permanent Small N Negligible 

VSR 8c – Workers of 
New Lantau Bus Co. 
SHW Bus Depot 

Construction Medium Temporary Small Irreversible Min. 800m N Negligible 

Operation Medium (reduced 
from High to 
Medium) 2 

Permanent Small N Negligible 

Notes:   
1. Foreground – FG; Middle ground – MG; Background – BG; No blockage of View – N 
2. The rating of the Project compatibility for VSRs 4, 6, 7, 8, 8b and 8c has been reduced from high under the EIA for the original design to medium due to the design change. 
3. The proposed RWBPS  building would be shifted to the northwest by about 10m as compared to the EIA assumption. 
4. This VSR has been identified after the EIA stage. 
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Compatibility with Surrounding Landscape 

As the existing areas around the proposed RWBPS and SHW WTW extension are also 

characterized by a similar industrial urban landscape, the compatibility of the Project 

with the surroundings would be rated as medium for all VSRs at both construction and 

operational stages. 

In the EIA Report, the compatibility of the Project for VSRs 4, 6, 7, 8, 8b and 8c was graded 

as high, as the height and form of the SHW WTW extension was assumed in the EIA to be 

similar to the existing WTW buildings. Under the revised design, the form of the SHW 

WTW extension would also follow that of the existing WTW buildings. The tentative 

architectural design of the proposed SHW WTW extension is illustrated in Appendix 7E.  

However, the building height of the SHW WTW extension would be increased. Therefore, 

the Project compatibility for VSRs 4, 6, 7, 8, 8b and 8c has been reduced from high to 

medium with reference to the latest design. The Project compatibility for the remaining 

VSRs remains unchanged. 

Scale of Proposal 

Based on the visual impact assessment presented in the EIA Report, the scale of the 

original Project design was generally classified as “large”, “medium” and “small” for a 

viewing distance of “<100m”, “≥100m to <400m” and “≥400m” respectively. 

The major visual impact to VSRs 1, 2, 3 and 3a (users of key vehicular access roads in 

SHW) is mainly due to the proposed RWBPS at a closer distance. The revised design 

would not change the general Project site location and will not increase the building 

height of the proposed RWBPS. The RWBPS building would be slightly shifted to the 

northwest. The shortest viewing distances of 130m and 120m for VSRs 1 and 2 in the EIA 

Report have been reduced to 120m and 110m under the revised design. The scale of 

development is still within the medium level. The viewing distance of 80 m for VSR 3 in 

the EIA report has been reduced to 70 m under the revised design while the viewing 

distance for VSR 3a would be 90 m. The scale of development to VSR 3 and VSR 3a would 

remain to be large as presented in the EIA Report. 

VSRs 4, 5, 6, 7, 8, 8a, 8b and 8c have a minimum viewing distance of at least 220m from 

the Project sites. The increase in building height of the SHW WTW extension under the 

revised design would have a less significant effect to these distant receivers.  No change 

to the scale of development for VSRs 4, 5, 6, 7, 8, 8a, 8b and 8c as presented in the EIA 

Report is proposed. The scale of proposal for these distant VSRs would remain to be small 

to medium. 

 The new VSR 5a (operators of ORRC) is closest to the Project sites in particular to the 

proposed RWBPS at the same elevation. The scale of proposal to VSR 5a is large. 

Blockage of View 

Majority of views from the transient VSRs 1, 2 and 3 towards the Project sites are 

currently screened by existing dense amenity planting as illustrated in Appendix 7D. 



 

 

 

AGREEMENT NO. CE 82/2017 (WS) – SIU HO WAN WATER TREATMENT WORKS EXTENSION - 

INVESTIGATION, DESIGN AND CONSTRUCTION  

Review Report on Environmental Impact Assessment| Issue 2 
 

134 

Very few or no viewers from Airport Railway, NLH and Cheung Tung Road (North Line) 

can see the Project construction and operation. There would be only very little or no 

visually changes to VSRs 1, 2 and 3, which are fast moving and highly transient in nature.  

The Project would not cause any blockage of view for VSRs 1, 2 and 3. 

The major visual impact to VSR 3a is mainly due to the proposed RWBPS at a short 

distance. The revised design would not change the general site location and building 

height of the proposed RWBPS. The blockage of view for VSR 3a remains to be foreground 

or middle ground. 

For the new VSR 5a (operators of ORRC) and VSR 5, it is considered that the foreground 

or middle ground of their existing views would potentially be blocked as it is closest to 

the proposed RWBPS.  In addition, the ground level of SHW WTW extension is over 20 m 

higher than the ground level of the ORRC and therefore the proposed WTW extension 

works are not visible to VSR 5a.  

The proposed SHW WTW extension would occupy a small portion of the existing views 

of the distant receivers, namely VSRs 4, 6, and 8, of over 200m away (as shown in Figure 

7.5c and also refers to Table 7-5). The increase in the SHW WTW extension building 

height would not change the overall degree of blockage as compared to the EIA stage. 

Only the background of their views would be blocked by the SHW WTW extension.  There 

are still plenty of alternative views available for VSRs 4, 5, 6 and 8 due to their large buffer 

distance from the Project sites. 

The proposed RWBPS and SHW WTW extension cannot be seen by the remaining VSRs 

due to the blockage by existing facilities and structures and existing amenity and tree 

planting (see Figure 7.5f, Figure 7.5g, Appendix 7D and Table 7-5). 

Magnitude of Change 

The overall magnitude of change for VSRs 1, 2, 3, 7, 8a, 8b and 8c would be negligible as 

the Project works would be screened by existing planting / facilities and would not 

cause any visually changes to these VSRs. The magnitude of change for VSRs 3a and 5a is 

high due to their close proximity to the Project site.  The magnitude of change for the 

other VSRs which are relatively far away is low as illustrated in Table 7-23 above. 

7.5.1.3 Unmitigated Visual Impact 

The visual impact assessment of the VSRs without mitigation measures are summarized 

in Table 7-24. 
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Table 7-24  Visual Impact Assessment of the VSRs in SHW before Mitigation 

VSR Sensitivity Project 
Stage 

Magnitude 
of Change 

Significance 
Threshold of 
Visual Impact 

Identification 
of Visual 
Impact 

VSR 1 – Users of Airport 
Railway  

Medium Construction Negligible Negligible Neutral 

Operation Negligible Negligible 

VSR 2 – Users of NLH Low Construction Negligible Negligible 

Operation Negligible Negligible 

VSR 3 – Users of Cheung Tung 
Road (North Line)  

Low Construction Negligible Negligible 

Operation Negligible Negligible 

VSR 3a – Users of Cheung 
Tung Road (South Line)  

Low Construction High Moderate Adverse 
 Operation High Moderate 

VSR 4 – Users of Sham Shui 
Kok Drive 

Low Construction Low Negligible/ Slight 

Operation Low Negligible/ Slight 

VSR 5 – Workers of SHW Bus 
Depot, Vehicle Pound, Vehicle 
Examination Centre and 
Weigh Station   

Low Construction Low Negligible/ Slight 

Operation Low Negligible/ Slight 

VSR 5a – Workers of ORRC Low Construction High Moderate 

Operation High Moderate 

VSR 6 – Users who work in 
RTS 

Low Construction Low Negligible/ Slight 

Operation Low Negligible/ Slight 

VSR 7 – Workers of SHW STW  Low Construction Negligible Negligible Neutral 

Operation Negligible Negligible 

VSR 8 – Users of Coastal Zone Low Construction Low Negligible/ Slight Adverse 

Operation Low Negligible/ Slight 

VSR 8a – Users of Discovery 
Bay Tunnel Road  

Medium Construction Negligible Negligible Neutral 

Operation Negligible Negligible 

VSR 8b – Employees in 
Discovery Bay Tunnel Road 
Administration Building 

Low Construction Negligible Negligible 

Operation Negligible Negligible 

VSR 8c – Workers of New 
Lantau Bus Co. SHW Bus 
Depot  

Low Construction Negligible Negligible 

Operation Negligible Negligible 

The unmitigated impact level of the proposed design change would remain to range from 

negligible to moderate as reported in the EIA. As VSR 3a and VSR 5a are close to the 

proposed Project works, the significance threshold for these 2 VSRs would be moderate 

before mitigation. The overall impact for VSRs 3, 4, 5, 5a, 6 and 8 is identified as adverse, 

representing an impact which would be detrimental to the existing views.  The overall 

impact for the remaining VSRs are neutral, meaning that the impact which will alter the 

existing visual context of the VSRs. 

To demonstrate the visual impacts of the latest Project design in Siu Ho Wan, the 

photomontages of different KVs listed in Table 7-6 without mitigation measures are 

presented in Figures 7.5a to Figure 7.5g.  The proposed RWBPS is visible at KV1, whilst 

the proposed SHW WTW extension works are visible at KV1b.  All the Project works 

including the proposed RWBPS and SHW WTW extension cannot be seen from KV1a, 

KV1c, KV2, KV2a and KV2b.  Among the KVs, three KVs (i.e. KV1, KV1a and KV2) in the 

SHW area were selected in the EIA Report to illustrate the visual impact. Photomontages 

for these three KPs were used in the EIA Report to illustrate the unmitigated visual 

condition before and after the Project and are presented in Figures 7.6a, aa and b of the 
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EIA Report (a copy of these EIA figures are provided in Appendix 7A for ease of 

reference). 

The unmitigated visual impact of the proposed SHW RWBPS on KV1 is presented in 

Figure 7.5a. The major visual composition of KV1 comprises Cheung Tung Road, Tai Che 

Tung and roadside amenity planting. As the location of KV1 is similar to VSR 3a, the 

compatibility and blockage of view is similar as that of VSR 3a (i.e. medium compatibility 

and blockage of foreground / middle ground view) as presented in Section 7.5.1.2 and 

the magnitude of change is high.    

The unmitigated visual impact of the proposed SHW WTW extension on KV1b is 

presented in Figure 7.5c. The major visual composition of KV1b comprises amenity 

planting and airport railway with Tai Che Tung in the background. The compatibility of 

the Project with the surrounding landscape is considered as medium and background 

view of KV1b would be partially blocked by the proposed SHW WTW extension. The 

magnitude of change is considered to be low. 

A new industrial VSR (namely operators of ORRC) has been identified after the EIA stage. 

The ORRC operators are working inside a NIMBY facility. They are taking part in a waste 

recovery activity and need to view the waste recovery equipment and installations in 

close proximity within the ORRC site. Their existing visual condition at their workplace 

is adverse. These industrial operators are not sensitive to changes caused by this Project. 

The attractiveness or the outlook of the Project is less important to their perception of 

their quality of work life inside the ORRC.   In addition, the ORRC workers are not able to 

see the SHW WTW extension works at a higher elevation.  Photomontages for ORRC 

operators are not presented in this Review. 

7.5.2 Pui O Site 

7.5.2.1 Sensitivity of VSR 

Based on the VSRs identified in the baseline study, the sensitivity of the VSRs are 

summarized in Table 7-25. 
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Table 7-25  The Sensitivity of the VSRs in Pui O 

VSR Value and Quality of 
Existing Views 

Presence of 
Alternative 
Views 

Estimated 
no. of 
Receiver 
Population 
(Many, 
Some, Few, 
Very Few) 

Duration / 
Frequency 
of View2 

Degree 
of 
Visibility 
of 
Project1 

Sensitivity 
(High 
Medium, 
Low) 

Major 
Views 

Type of 
Visual 
Screening 
towards the 
Proposed Site 

VSR 11 – 
Residents of 
Pui O San Wai 
Tsuen 

Road, 
Natural 
terrain, 
agricultural 
fields, & 
village 
houses 

Village houses Yes Very Few Medium/ 
High 

AV Medium 

VSR 12 – 
Residents of 
Pui O Lo Wai 
Tsuen (View to 
POPS) 

Vegetation Yes Very Few Medium/ 
High 

OV Medium 

VSR 12a – 
Residents of 
Pui O Lo Wai 
Tsuen (View to 
PO2PS) 

Vegetation Yes Very Few Medium/ 
High 

OV Medium 

VSR 12b – 
Residents of 
Pui O Lo Wai 
Tsuen (View to 
Proposed Raw 
Water Mains) 

Vegetation Yes Very Few Medium/ 
High 

AV Medium 

VSR 15 – 
Residents of 
Pui O Au Lo 
Wai Tsuen 

Slopes, 
vegetation 

Yes Very Few Medium/ 
High 

OV Medium 

VSR 16 – Users 
of South 
Lantau Road 
(View to 
POPS) 

Vegetation Yes Few Short/ Low OV Low 

VSR 16a – 
Users of South 
Lantau Road 
(View to 
PO2PS) 

Vegetation Yes Few Short/ Low AV Low 

VSR 17 – Users 
of Lantau Trail 

Vegetation Yes Very Few Short/ Low NV Low 

Notes: 
1. Panorama view – AV; Open View – OV; Partial View – PV; Vista – V; Glimpse View – GV; No View – NV 
2. Duration/Frequency of View – views would be of particularly distinctive character susceptible to relatively small changes 

especially when the receivers get no alternative views apart from the proposed Project area and absence of existing visual 
screening 

7.5.2.2 Magnitude of Change for VSR 

The magnitude of change for the VSRs is summarized in Table 7-26 below.  
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Table 7-26 Magnitude of Change for VSRs in Pui O under Revised Design 

VSR Project Stage Compatibility 
with 
Surrounding 
Landscape 

Duration of Impacts Scale of 
Proposal 

Reversibility of 
Change 

Approximate 
View Distance 
(m) 

Potential 
Blockage 
of View1 

Magnitude of 
Change 

VSR 11 – 
Residents of Pui O 
San Wai Tsuen 
 

Construction Medium Temporary Small Reversible Within 20m  FG 2 Low 

Operation High Nil Small Nil Nil N Negligible 

VSR 12 – 
Residents of Pui O 
Lo Wai Tsuen 
(View to POPS) 

Construction Medium Temporary Small Reversible App. 40m  N Negligible 

Operation High Nil Small Nil App. 40m  N Negligible 

VSR 12a – 
Residents of Pui O 
Lo Wai Tsuen 
(View to PO2PS) 

Construction Medium Temporary Small Reversible App. 60m  MG 2 Moderate 

Operation High Permanent Small Irreversible App. 60m  N Negligible 

VSR 12b – 
Residents of Pui O 
Lo Wai Tsuen 
(View to Proposed 
Raw Water Mains) 

Construction Medium Temporary Small Reversible App. 40m  MG 2 Moderate 

Operation High Nil Small Nil Nil  N Negligible 

VSR 15 – 
Residents of Pui O 
Au Lo Wai Tsuen 

Construction Medium Temporary Small Reversible  App. 40m MG 2 Moderate 

Operation High Nil Small Nil Nil N Negligible 

VSR 16 – Users of 
South Lantau Road 
(View to POPS) 

Construction Medium Temporary Small Reversible Within 20m  N Negligible 

Operation High Nil Small Nil Within 20m  N Negligible 

VSR 16a – Users of 
South Lantau Road 
(View to PO2PS) 

Construction Medium Temporary Small Reversible Within 20m  FG 2 Moderate 

Operation High Permanent Small Irreversible Within 20m  N Negligible 

VSR 17 – Users of 
Lantau Trail 

Construction Medium Temporary Small Reversible App. 600m  N Negligible 

Operation High Permanent Small Irreversible App. 600m N Negligible 

Notes:   
1. Foreground – FG; Middle ground – MG; Background – BG; No blockage of View – N 
2. Blockage of view is due to construction machinery / temporary stockpile / site hoarding etc. placed at the construction site, which would be removed during Project operation. 
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Compatibility with Surrounding Landscape 

Considering the underground water mains, mainly internal modification for POPS 

refurbishment and screening of extended works of PO2PS by the existing building, the 

compatibility of the proposed Project with surrounding landscape for all VSRs are 

considered as medium during construction phase and  high during operation phase. 

Scale of Proposal 

The refurbishment of POPS is within the existing POPS and the scale of proposal for VSRs 

12 and 16 is considered as small.   

The footprint of the extended area of the PO2PS (21m (L) x 7m (W)) is small and the scale 

of proposal to be viewed by VSRs 12a, 16a and 17 is considered as small.   

As most of the sections of water mains laying near VSRs 11, 12b and 15 would be 

constructed by trenchless method and only launching/receiving pits and small section of 

open-cut section will be visible to the VSRs, the scale of proposal to be viewed by 11, 12b 

and 15 is considered as small.   

Blockage of View 

Blockage of view to VSRs identified during the construction phase would be caused by 

the temporary placement of machinery / stockpile / site hoarding etc, in the construction 

sites, which would be removed during the Project operation. During construction phase, 

considering mainly internal modification for POPS refurbishment, no potential blockage 

of view for VSRs 12 and 16 is expected. As the proposed construction works is in close 

vicinity to VSR 11 and VSR 16a (within 20m), potential foreground blockage of view 

would be considered. For VSRs 12a, 12b and 15, potential middle ground blockage of view 

is considered due to intermediate distance from the proposed  construction works. No 

potential blockage of view VSR 17 is expected due to full screening by vegetation.  

Considering the underground water mains, mainly internal modification for POPS 

refurbishment and screening of extended works of PO2PS by the existing building, no 

potential blockage of view is expected for all VSRs during operation phase. 

Magnitude of Change  

VSRs 12 and 16 would potentially view the POPS. However, as the POPS would be 

refurbished mainly with internal modification, the magnitude of change for the VSRs 

would be negligible during construction and operational phases. 

VSRs 12a and 16a would potentially view the PO2PS and would experience a moderate 

magnitude of change during construction phase.  The uprating works would be conducted 

at the eastern side of the PO2PS and the western part of the existing PO2PS building 

would be retained as a screen to the extension works during operational phase. VSR 12a 

and 16a could hardly see the PO2PS extension area as illustrated in Appendix 7D and 

Figure 7.5h and their magnitudes of change during operation would be negligible  
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VSR 17 is not able to see the Project construction and operation in Pui O as it is screened 

by existing vegetation as shown in Appendix 7D. The magnitude of change for VSR 17 

would be negligible.   

VSR 11 would be visually impacted by trenchless pits excavation for proposed raw water 

mains installation while VSRs 12b and 15 would potentially view the water main sections 

constructed by open-cut method. The overall magnitude of change caused by the 

mainlaying works would be low to moderate for VSRs 11, 12b and15. The mainlaying 

works would not change the visual context of all VSRs during the operational phase. 

7.5.2.3 Unmitigated Visual Impact 

The visual impact assessment of the VSRs without mitigation measures are summarized 

in Table 7-27. 

Table 7-27 Visual Impact Assessment of the VSRs in Pui O before Mitigation  

VSR Sensitivity Project 
Stage 

Magnitude 
of Change 

Significance 
Threshold of Visual 
Impact 

Identification 
of Visual Impact 

VSR 11 – Residents of 
Pui O San Wai Tsuen  

Medium Construction Low Slight / Moderate Adverse 

Operation Negligible Negligible Neutral 

VSR 12 – Residents of 
Pui O Lo Wai Tsuen 
(View to POPS) 

Medium Construction Negligible Negligible Neutral 

Operation Negligible Negligible Neutral 

VSR 12a – Residents of 
Pui O Lo Wai Tsuen 
(View to PO2PS) 

Medium Construction Moderate Moderate  Adverse 

Operation Negligible Negligible Neutral 

VSR 12b – Residents of 
Pui O Lo Wai Tsuen 
(View to Proposed Raw 
Water Mains) 

Medium Construction Moderate Moderate  Adverse 

Operation Negligible Negligible Neutral 

VSR 15 – Residents of 
Pui O Au Lo Wai Tsuen 

Medium Construction Moderate Moderate  Adverse 

Operation Negligible Negligible Neutral 

VSR 16 – Users of South 
Lantau Road (View to 
POPS) 

Low Construction Negligible Negligible Neutral 

Operation Negligible Negligible  Neutral 

VSR 16a – Users of South 
Lantau Road (View to 
PO2PS) 

Low Construction Moderate Slight / Moderate Adverse 

Operation Negligible Negligible  Neutral 

VSR 17 – Users of Lantau 
Trail 

Low Construction Negligible Negligible Neutral 

Operation Negligible Negligible Neutral 

 

VSR 11, 12a, 12b, 15 and 16a can view the construction activities and their significance 

threshold is considered to be slight / moderate or moderate during the construction 

phase. VSRs 12 and 16 could view the POPS, which would mainly involve internal 

modification,  leading to negligible significance threshold during the construction stage. 

For VSR 17, due to the visual screening by vegetation and long distance from the project 

sites, the sensitivity would be low and magnitude of change and hence the significance 

threshold of visual impact would be negligible. 

During operation phase, the Project including the PO2PS extension works will not change 

the visual condition of all VSRs. The PO2PS extension is not visible to all VSRs. The 
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significance threshold of all VSRs would be negligible due the reinstatement after 

proposed raw water mains construction works. 

Visual impacts are identified to be adverse for VSR 11, 12a, 12b, 15 and 16a during the 

construction phase. 

To demonstrate the visual impacts of the Project works in Pui O, the photomontage of the 

KV 4 listed in Table 7-12 without mitigation measures is presented in Figure 7.5h. 

7.6 MITIGATION MEASURES 

All the recommendations in relation to the landscape and visual mitigation as presented 

in the EIA Report have been reviewed and remain applicable to the latest design except 

that the building height and the tree planting proposal at the SHW WTW site have been 

changed. The landscape and visual mitigation measures have been updated with 

reference to the revised design as illustrated in Table 7-28 below. Major changes to the 

EIA recommendations are bolded and underlined in the table. 

Table 7-28 Landscape and Visual Measures   

Recommended Mitigation Measures in EIA 
Report 

Modifications on Recommended Mitigation 
Measures arising from Design Change 

LMM 1 – Sympathetic Design of Structures LMM 1 – Sympathetic Design of Structure 

Siu Ho Wan 
Sympathetic design to minimize landscape and 
visual impacts, such as control of site area and 
building height, number of storeys and GFA. 
 
The height of the proposed construction of SHW 
WTW Extension and SHW Raw Water Booster 
Pumping Station in Siu Ho Wan would be similar 
to or lower than the nearby existing WTW 
buildings in Siu Ho Wan. 
 

Siu Ho Wan 
Sympathetic design to minimize landscape and 
visual impacts, such as control of site area and 
building height, number of storeys and GFA. 
 
The height of the proposed construction of 
SHW WTW Extension and SHW Raw Water 
Booster Pumping Station would be limited to 
about 20 m and 8 m above ground respectively. 
The site areas and building height would be 
controlled such that there would be no change 
to the existing land use character of low low-
rise development, and the existing views to the 
natural ridgeline, the green backdrop or the 
coastal zone behind the proposed buildings 
would not be significantly diminished. 
 

Pui O 
Sympathetic design to minimize landscape and 
visual impacts, such as control of site area and 
building height, number of storeys and GFA. 
 
The height of the proposed construction of Pui O 
Raw Water Pumping Station in Pui O would be 
similar to or lower than the nearby existing Pui O 
No. 2 Raw Water Pumping Station. 
 

Pui O 
Sympathetic design to minimize landscape and 
visual impacts, such as control of site area and 
building height, number of storeys and GFA. 
 
The height of the proposed uprating of Pui O 
Raw No. 2 Water Pumping Station in Pui O 
would remain unchanged with the existing Pui 
O No. 2 Raw Water Pumping Station. 
 

LMM 2 – Design of External Appearance   LMM 2 – Design of External Appearance  
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Recommended Mitigation Measures in EIA 
Report 

Modifications on Recommended Mitigation 
Measures arising from Design Change 

Siu Ho Wan 
Compatible design and construction materials and 
surface finishes of the proposed structures should 
match with the nearby existing external 
appearance of WTW buildings for achieving visual 
uniformity. VSRs 1 to 8d in Siu Ho Wan site would 
be benefited by implementing LMM 2. The 
proposed SHW WTW Extension in Siu Ho Wan 
should consider the design of the existing WTW 
buildings in Siu Ho Wan. With same or similar 
external appearance, the proposed constructions 
in Siu Ho Wan would have high visual 
compatibility with the nearby existing external 
appearance of WTW buildings. 
Subtle chromatic scheme as the colour of the 
surface finishes of the proposed structures in Siu 
Ho Wan site would be considered as the 
alternative option. By using visually recessive 
colour(s) or finish(es) for example, greyish blue, 
would visually merge the proposed structures into 
the surrounding landscape. It would be visually 
applicable for the proposed SHW Raw Water 
Booster Pumping Station when it is out of the 
existing SHW WTW boundary but surrounded by 
green and road landscape. Appropriate texture on 
the external walls of the proposed structure to 
minimise the bulk form should be incorporated in 
the detailed design stage. Introducing subtle 
chromatic colour scheme on the proposed 
structure would mainly benefit VSRs 1 to 3 – users 
of Airport Railway, North Lantau Highway and 
Cheung Tung Road due to their close proximity to 
the structure.  
After considering the alternative option – 
chromatic colour scheme, the proposed SHW 
WTW Extension should be taken the external 
appearance design of existing WTW buildings in 
Siu Ho Wan into account. The alternative option – 
chromatic colour scheme with appropriate texture 
should be considered while designing the external 
surface of the proposed SHW Raw Water Booster 
Pumping Station. 
 

Siu Ho Wan 
Compatible design and construction materials and 
surface finishes of the proposed structures should 
match with the nearby existing external 
appearance of WTW buildings for achieving visual 
uniformity. VSRs 1 to 8c in Siu Ho Wan site would 
be benefited by implementing LMM 2. The 
proposed SHW WTW Extension in Siu Ho Wan 
should consider the design of the existing WTW 
buildings in Siu Ho Wan. With same or similar 
external appearance, the proposed constructions 
in Siu Ho Wan would have high visual 
compatibility with the nearby existing external 
appearance of WTW buildings. 
Subtle chromatic scheme as the colour of the 
surface finishes of the proposed structures in Siu 
Ho Wan site would be considered as the 
alternative option. By using visually recessive 
colour(s) or finish(es) for example, greyish blue, 
would visually merge the proposed structures into 
the surrounding landscape. It would be visually 
applicable for the proposed SHW Raw Water 
Booster Pumping Station when it is out of the 
existing SHW WTW boundary but surrounded by 
green and road landscape. Appropriate texture on 
the external walls of the proposed structure to 
minimise the bulk form should be incorporated in 
the detailed design stage. Introducing subtle 
chromatic colour scheme on the proposed 
structure would mainly benefit VSRs 1 to 3 and 
5a – users of Airport Railway, North Lantau 
Highway and Cheung Tung Road and workers in 
OCCR due to their close proximity to the structure.  
After considering the alternative option – 
chromatic colour, the proposed SHW WTW 
Extension should be taken the external 
appearance design of existing WTW buildings in 
Siu Ho Wan into account. The alternative option – 
chromatic colour scheme with appropriate texture 
should be considered while designing the external 
surface of the proposed SHW Raw Water Booster 
Pumping Station. 
 

Pui O 
The proposed Pui O Raw Water Pumping Station 
should consider the design of the existing PO2PS. 
With same or similar external appearance, the 
proposed construction in Pui O sites would have 
high visual compatibility with the nearby existing 
external appearance of WTW buildings. 
 
Subtle chromatic scheme as the colour of the 
surface finishes of the proposed structures in Pui 
O site would be considered as the alternative 

Pui O 
The proposed extended area of the uprating 
PO2PS should consider the design of the 
existing building of the PO2PS. With same or 
similar external appearance, the proposed 
construction in Pui O sites would have high visual 
compatibility with the existing external 
appearance of PS building. 
 
Subtle chromatic scheme as the colour of the 
surface finishes of the proposed structures in Pui 
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option. By using visually recessive colour(s) or 
finish(es) for example, greyish blue, would 
visually merge the proposed structures into the 
surrounding landscape. Appropriate texture on 
the external walls of the proposed structure to 
minimise the bulk form should be incorporated in 
the detailed design stage. After considering the 
alternative option – chromatic colour scheme the 
proposed Pui O Raw Water Pumping Station 
should be taken the external appearance design of 
the existing Pui O No. 2 Raw Water Pumping 
Station into account. 

O site would be considered as the alternative 
option. By using visually recessive colour(s) or 
finish(es) for example, greyish blue, would 
visually merge the proposed structures into the 
surrounding landscape. Appropriate texture on 
the external walls of the proposed structure to 
minimise the bulk form should be incorporated in 
the detailed design stage. After considering the 
alternative option – chromatic colour scheme 
the proposed extended area of the uprating 
PO2PS should be taken the external 
appearance design of the existing building of 
PO2PS  into account. 

LMM 3 – Reinstatement of Planting on 
Disturbed Land   

LMM 3 – Reinstatement of Planting on 
Disturbed Land  

Siu Ho Wan 
Implementing LMM 3 would benefit LR 3 and all 
VSRs in Siu Ho Wan site. Reinstatement of planting 
should be provided for both sides of the vehicular 
entrance of the proposed SHW Raw Water Booster 
Pumping Station in Siu Ho Wan. Planting of native, 
fast-growing tall canopy trees with shrubs 
underneath would create a visually continuous 
amenity area like a green curtain along Cheung 
Tung Road. With LMM 3, the affected area in LR 3 
should be reinstated and the reinstatement 
planting should visually screen the proposed 
buildings. 
 

Siu Ho Wan 
Due to the presence of retained trees and 
proposed fresh water main under the 
concurrent project Tung Chung New Town 
Extension (East) (see Figure 2.6a) and existing 
CLP underground cables, tree planting at sides 
of the vehicular entrance of the proposed SHW 
RWBPS is not feasible. Reinstatement planting 
with shrubs would be provided in disturbed 
area along Cheung Tung Road.  
 

Pui O 
For LCA 2, LCA 7, LR 1 to LR 3, LR 5 and LR 8, and 
all VSRs in Pui O site, reinstatement of planting 
should be provided in both sides of the proposed 
laying of raw water mains (excluded the 
maintenance access of 2.5m wide where the raw 
water mains underneath). Native tree and shrub 
species or the species as same as the nearby 
existing woodland/scrubland should be selected 
for enhancing ecological value and screening the 
maintenance access. 
 

Pui O 
Reinstatement of planting should be provided as 
far as practicable in both sides of the proposed 
laying of raw water mains (excluded 2.5m wide 
excavated trench and part of trenchless pits to 
be used as inspection chamber for 
maintenance). Native tree and shrub species or 
the species as same as the nearby existing 
woodland/scrubland should be selected for 
enhancing ecological value and screening the 
maintenance access. 
 

A tree survey and tree felling application in 
accordance with ETWB TCW No. 2/2004 and 
WBTC No. 14/2002 should be conducted to ensure 
no existing trees are removed without prior 
approval. Existing trees to be retained within the 
works area should be protected by fencing. 
Existing trees requiring removal should be 
considered to transplant, which should be carried 
out by specialist landscape contractor. 
 

A tree survey and tree felling application in 
accordance with DEVB TC(W) No. 4/2020 should 
be conducted to ensure no existing trees are 
removed without prior approval. Existing trees to 
be retained within the works area should be 
protected by fencing. Existing trees requiring 
removal should be considered to transplant, which 
should be carried out by specialist landscape 
contractor. 
 

LMM4 -  Compensatory Planting   LMM4 -  Compensatory Planting   
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Siu Ho Wan 
Landscape or compensatory planting should be 
provided where appropriate for enhancing 
greening and achieving visual screening. In this 
aspect, compensatory tree planting should be 
considered. Selection of plant species should 
match with the surrounding vegetation type and 
form for consistency of landscape resources and 
visual comfort, for matching with the local habitat. 
Tree planting should be firstly considered when 
the amenity area or slope is feasible for planting 
trees so as to provide visual screening.  
External walls of the proposed SHW Raw Water 
Booster Pumping Station that closely facing the 
VSRs would be effectively softened and screened 
by planting of climbers. However, this measure is 
not practicable when there would be door 
openings on the walls to suit operation need. 
Relocation of the door openings to other walls 
would not be feasible as this would pose 
additional constraints to future operation and 
maintenance works.  
LCA 2, LR 3 and LR 4 in Siu Ho Wan site should be 
gained with additional planting area by 
implementing LMM 4. Additional Amenity 
Planting area of approximately 2000mm to 
3000mm wide where fast growing tall trees with 
dense foliage should be provided along the site 
boundary of SHW WTW areas and Siu Ho Wan 
Raw Water Booster Pumping Station. For planting 
close to or surrounded by natural terrain, 
compensatory planting should be arranged in a 
semi natural manner where feasible in order to 
blend the new planting into natural environment. 
Meanwhile, the planting design, acting as visual 
screening, would mitigate all VSRs in Siu Ho Wan. 

Siu Ho Wan 
Landscape or compensatory planting should be 
provided where appropriate for enhancing 
greening and achieving visual screening. In this 
aspect, compensatory tree planting should be 
considered. Selection of plant species should 
match with the surrounding vegetation type and 
form for consistency of landscape resources and 
visual comfort, for matching with the local habitat. 
Tree planting should be firstly considered when 
the amenity area or slope is feasible for planting 
trees so as to provide visual screening. For 
planting close to or surrounded by natural terrain, 
compensatory planting should be arranged in a 
semi natural manner where feasible in order to 
blend the new planting into natural environment.  
Due to the constraint of drainage reserve and 
the presence of existing utilities and proposed 
utilities and pipelines under this Project and 
the concurrent project Tung Chung New Town 
Extension (East), additional amenity planting 
area along the site boundary of SHW Raw 
Water Booster Pumping Station recommended 
in the approved EIA could not be provided.  
Tree planting along the site boundary of the 
SHW WTW that is facing the VSRs is not 
practical due to the presence of existing and 
proposed utilities and pipelines. Instead, 
vertical greening with evergreen climbers and 
weeping plants would be provided in external 
walls of both the SHW Raw Water Booster 
Pumping Station and SHW WTW extension 
building, that are facing Cheung Tung Road. It 
is not practical to fully cover the external walls 
of these new buildings due to the need to allow 
door openings and plant maintenance. The 
proposed vertical greening on the external 
walls of the SHW Raw Water Booster Pumping 
Station and SHW WTW extension building 
would be maximized as far as practicable to 
provide visual screening for hard edges and 
maximize the greenery coverage. 
LCA 2, LR 3 and LR 4 in Siu Ho Wan site should be 
gained with additional planting area by 
implementing LMM 4. Meanwhile, the planting 
design, acting as visual screening, would mitigate 
all VSRs in Siu Ho Wan.  
 

Pui O 
Landscape or compensatory planting should be 
provided where appropriate for enhancing 
greening and achieving visual screening. In this 
aspect, compensatory tree planting should be 
considered. Selection of plant species should 

Pui O 
Compensatory  planting should be provided 
where appropriate for enhancing greening. As 
the extended area of PO2PS would be screened 
by existing building, screening planting and 
planting of climbers are considered as not 
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match with the surrounding vegetation type and 
form for consistency of landscape resources and 
visual comfort, for matching with the local habitat. 
Tree planting should be firstly considered when 
the amenity area or slope is feasible for planting 
trees so as to provide visual screening. 
 
External walls of the proposed Pui O Raw Water 
Pumping Station that closely facing the VSRs 
would be effectively softened and screened by 
planting of climbers. However, this measure is not 
practicable when there would be door openings on 
the walls to suit operation need. Relocation of the 
door openings to other walls would not be feasible 
as this would pose additional constraints to future 
operation and maintenance works. 
 
To mitigate VSR 12 and 16 in Pui O site, planting of 
native, fast growing canopy trees where 
appropriate along the site boundary of Pui O Raw 
Water Pumping Station should be provided for 
visual screening when viewing from Pui O Lo Wai 
Tsuen and South Lantau Road. 
 

required for PO2PS. For uprating of the PO2PS, 
some trees in close proximity may unavoidably 
be felled and compensatory planting will be 
provided in the POPS site or in the 
compensatory planting area near the 
proposed RWBPS in Siu Ho Wan as indicated in 
Figures 7.6a and 7.6b. Selection of plant species 
should match with the surrounding vegetation 
type and form for consistency of landscape 
resources and visual comfort, for matching with 
the local habitat. Tree planting should be firstly 
considered when the amenity area or slope is 
feasible for planting trees. 
 
 

LMM 5 – Construction Period   
 

LMM 5 – Construction Period   
 

Siu Ho Wan 
Reduce the construction period as far as 
practicable to minimize the landscape and visual 
impacts during construction period. 
 
For the proposed laying of raw water mains in Pui 
O site, works areas and temporary access for 
construction machinery and vehicles should be 
minimized in order to minimize the landscape 
impacts on existing characters and vegetation. 
Particular attention should be paid when the 
proposed raw water mains is laid across LR 5. No 
construction wastes and materials should be 
dumped or stored in LR 5. No dumping is allowed 
in all conditions. The loss of landscape resources 
would be minimized as well. Similar methods 
should also be implemented for minimizing the 
landscape impacts on LR 3 in Siu Ho Wan site. 
 
To minimize visual disturbances on all VSRs in Siu 
Ho Wan, temporary hoarding barriers should be of 
a recessive visual appearance in both colour and 
form where majority of the surrounding 
landscapes are vegetated with woodland and 
scrubland. 

Siu Ho Wan 
Reduce the construction period as far as 
practicable to minimize the landscape and visual 
impacts during construction period. 
For the proposed laying of raw water mains in Pui 
O, works areas and temporary access for 
construction machinery and vehicles should be 
minimized in order to minimize the landscape 
impacts on existing characters and vegetation. 
Particular attention should be paid when the 
proposed raw water mains is laid across LR 5. No 
construction wastes and materials should be 
dumped or stored in LR 5. No dumping is allowed 
in all conditions. The loss of landscape resources 
would be minimized as well. Similar methods 
should also be implemented for minimizing the 
landscape impacts on LR 3 in Siu Ho Wan site. 
Trenchless (laying of exposed pipe or pipe 
jacking) method would be adopted for 
construction of the raw water mains in the 
vegetated cut slope (LR 3) near the SHW WTW 
site as far as practicable to minimize 
disturbances to vegetation. The Contractor 
shall be responsible to reinstate the vegetation 
in all temporary disturbed areas due to 
construction works to its original condition. 
Where appropriate, hydroseeding or other 
means shall be applied to restore the green 
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appearance on site in accordance with GEO 
Publication No. 1/2011.  A detailed tree survey 
and removal application shall be prepared in 
accordance with the requirements of DEVB 
TCW No. 4/2020 separately, in which, the 
precise number of trees to be retained, 
transplanted, felled and compensated will be 
confirmed and agreed with the relevant 
authorities.   
 
Trenchless (laying of exposed pipe and pipe 
bridge or pipe jacking) method would be 
adopted for construction of the raw water 
mains across the modified water channel (LR 
5) in SHW to completely avoid physical 
disturbance to the water channel and the fresh 
water body.  No temporary and permanent 
works shall be carried out at the watercourse 
(LR 5).   
Adequate construction site drainage as 
specified in the ProPECC PN 1/94 
“Construction Site Drainage” and the provision 
of mitigation measures as described in the 
ETWB TC (Works) No. 5/2005 “Protection of 
natural streams/rivers from adverse impacts 
arising from construction works” shall be 
adopted where applicable to protect the fresh 
water quality. 
 
To minimize visual disturbances on all VSRs in Siu 
Ho Wan, temporary hoarding barriers should be of 
a recessive visual appearance in both colour and 
form where majority of the surrounding 
landscapes are vegetated with woodland and 
scrubland. 
 

Pui O 
Reduce the construction period as far as 
practicable to minimize the landscape and visual 
impacts during construction period. 
 
For the proposed laying of raw water mains in Pui 
O site, works areas and temporary access for 
construction machinery and vehicles should be 
minimized in order to minimize the landscape 
impacts on existing characters and vegetation. 
Particular attention should be paid when the 
proposed raw water mains is laid across LR 5. No 
construction wastes and materials should be 
dumped or stored in LR 5. No dumping is allowed 
in all conditions. The loss of landscape resources 
would be minimized as well. 
 

Pui O 
No modification to LMM 5 is proposed under the 
revised design.  All recommendations under LMM 
5 as presented in the EIA Report would remain 
applicable to the Pui O Site. 
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To minimize visual disturbances on all VSRs in Pui 
O site, temporary hoarding barriers should be of a 
recessive visual appearance in both colour and 
form where majority of the surrounding 
landscapes are vegetated with woodland and 
scrubland. 

 

Reference of the vertical greening proposed for the SHW WTW extension building and 
the RWBPS under the modified LMM4 (which were not considered in the EIA Report) is 
provided in Appendix 2C. The tentative architectural design of the Project under LMM 2 
and the typical appearance of the Project building with vertical greening under LMM 4 
are illustrated in Appendix 7E.   

The compensation for the tree removal in this Project is proposed to be provided in the 

POPS site in Pui O as well as the area around the proposed RWBPS and the existing SHW 

WTW site in SHW (see Sections 7.3.1.3 and 7.3.2.3 above). The compensatory planting 

ratio would not be less than 1:1 in terms of number. The tentative compensatory tree 

planting plan is provided in Appendix 7C. The tree treatment and compensation 

proposal in this EIA Review is based on preliminary design and subject to change 

according to the latest design and agreement of relevant authorities and parties. Tree 

Preservation and Removal Proposal (TPRP) for the Project will be prepared in 

accordance with the DEVB TCW No. 4/2020 for the latest design. The method statement 

of tree preservation and protection and the specification on tree transplanting is 

provided in Appendices 7F and 7G, respectively. 

The mitigation measure plans for Siu Ho Wan site and Pui O site are presented in Figure 
7.6a and Figure 7.6b, respectively. The mitigation measure plans during EIA are 
enclosed in in Appendix 7A for easy reference. 

7.7 RESIDUAL LANDSCAPE AND VISUAL IMPACTS 

7.7.1 Siu Ho Wan Site 

7.7.1.1 Residual Landscape Impact 

A summary of residual landscape impacts is shown in Table 7-29 and Table 7-30 below. 
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Table 7-29 Residual Landscape Impacts on LCAs in SHW with Mitigation 
Measures 

No. 
of 

LCA 

Name of LCA Significance 
Threshold 

Without LMMs 

Proposed 
LMM 

Significance 
Threshold 
With LMM 

Identification 
of Landscape 

Impact 

During Construction Stage/ Operation Stage 

LCA 1 Major Transport Corridor Negligible - Negligible Neutral 

LCA 2 Amenity Area and Natural Terrain Negligible Negligible 

LCA 3 Coastal Zone Negligible Negligible 

LCA 4 Government and Public Area Negligible Negligible 

Table 7-30 Residual Landscape Impacts on LRs in Siu Ho Wan with Mitigation 
Measures 

No. 
of 
LR 

Name of LR Significance 
Threshold 

Without LMM 

Proposed 
LMM 

Significance 
Threshold 
With LMM 

Identification 
of Landscape 

Impact 

During Construction Stage/ Operation Stage 

LR 1 Scrubland/ Woodland on Natural Terrain Negligible - Negligible Neutral 

LR 2 Grassland/ Rock slope on Natural Terrain Negligible Negligible 

LR 3 Vegetation within Amenity Area Slight 3, 5 Negligible Beneficial 

LR 4 Vegetation within Government/ Public Utility 
Area 

Slight 4 Negligible Beneficial 

LR 5 Freshwater Body (Natural/ Artificial 
Channel) 

Negligible - Negligible Neutral 

LR 6 Seawater Body Negligible - Negligible 

The incorporation of the original LMM 3 proposed in the EIA Report and the modified 
LMM 4 (as presented in Table 7-28) into the proposed Project works would effectively 
reduce the slight landscape impacts on LR 3 and LR 4 in SHW site at construction and 
operational stages to negligible impacts. With mitigation measures, the landscape 
impacts would be eliminated from adverse to neutral in SHW site. The residual landscape 
impacts for the latest design will be maintained in the same extent to that predicted in 
the EIA Report.  The proposed design change will not cause changes to the predicted 
mitigated landscape impacts in the EIA Report. 

7.7.1.2 Residual Visual Impact 

A summary of residual visual impacts is shown in Table 7-31 below. Reference shall be 

made to Figure 7.7a to Figure 7.7g on residual visual impacts. 
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Table 7-31 Residual Visual Impact of the VSRs in Siu Ho Wan with Mitigation 
Measures  

No. of VSR Sensitivi
t
y 

Magnitu
de of 

Change 

Significance 
Threshold 

Propos
ed LMM 

Magnitu
de of 

Change 

Significance 
Threshold 

Identification 
of Visual 
Impact 

Without LMM With LMM 

During Construction Stage 

VSR 1 – Users of 
Airport Railway 

Medium Negligible Negligible 3, 5 Negligible Negligible Neutral 
 

VSR 2 – Users of 
NLH 

Low Negligible Negligible Negligible Negligible Neutral 

VSR 3- Users of 
Cheung Tung Road 
(North Line) 

Low Negligible Negligible Negligible Negligible Neutral 

VSR 3a- Users of 
Cheung Tung Road 
(South Line) 

Low High Moderate Moderate Slight/ 
Moderate 

Adverse 

VSR 4 – Users of 
Sham Shui Kok 
Drive 

Low Low Negligible/ 
Slight 

Negligible Negligible Neutral 

VSR 5 – Workers of 
SHW Bus Depot, 
Vehicle Pound, 
Vehicle Examination 
Centre and Weigh 
Station 

Low Low Negligible/ 
Slight 

Negligible Negligible Neutral 

VSR 5a – Workers of 
OCCR 

Low High Moderate Moderate Slight/ 
Moderate 

Adverse 

VSR 6 – Workers of 
RTS 

Low Low Negligible/ 
Slight 

Negligible Negligible Neutral 

VSR 7 – Workers of 
SHW STW 

Low Negligible Negligible  Negligible Negligible Neutral 

VSR 8 – Users of 
Coastal Zone 

Low Low Negligible/ 
Slight 

Negligible Negligible Neutral 

VSR 8a – Users of 
Discovery Bay 
Tunnel Road 

Medium Negligible Negligible Negligible Negligible Neutral 

VSR 8b – Employees 
in Discovery Bay 
Tunnel Road 
Administration 
Building 

Low Negligible Negligible Negligible Negligible Neutral 

VSR 8c – Workers of 
New Lantau Bus Co. 
SHW Bus Depot  

Low Negligible Negligible Negligible Negligible Neutral 

During Operation Stage 

VSR 1 – Users of 
Airport Railway 

Medium Negligible Negligible 1, 2, 3, 4 Negligible Negligible Neutral 

VSR 2 – Users of 
NLH 

Low Negligible Negligible Negligible Negligible Neutral 

VSR 3- Users of 
Cheung Tung Road 
(North Line) 

Low Negligible Negligible Negligible Negligible Neutral 

VSR 3a- Users of 
Cheung Tung Road 
(South Line) 

Low High Moderate Moderate Slight/ 
Moderate 

Adverse 

VSR 4 – Users of 
Sham Shui Kok 
Drive 

Low Low Negligible/ 
Slight 

Negligible Negligible Neutral 
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No. of VSR Sensitivi
t
y 

Magnitu
de of 

Change 

Significance 
Threshold 

Propos
ed LMM 

Magnitu
de of 

Change 

Significance 
Threshold 

Identification 
of Visual 
Impact 

Without LMM With LMM 

VSR 5 – Workers of 
SHW Bus Depot, 
Vehicle Pound, 
Vehicle Examination 
Centre and Weigh 
Station 

Low Low Negligible/ 
Slight 

 Negligible Negligible Neutral 

VSR 5a – Workers of 
OCCR 

Low High Moderate Moderate Slight/ 
Moderate 

Adverse 

VSR 6 – Workers of 
RTS 

Low Low Negligible/ 
Slight 

Negligible Negligible Neutral 

VSR 7 – Workers of 
SHW STW 

Low Negligible Negligible  Negligible Negligible Neutral 

VSR 8 – Users of 
Coastal Zone 

Low Low Negligible/ 
Slight 

Negligible Negligible Neutral 

VSR 8a – Users of 
Discovery Bay 
Tunnel Road 

Medium Negligible Negligible Negligible Negligible Neutral 

VSR 8b – Employees 
in Discovery Bay 
Tunnel Road 
Administration 
Building 

Low Negligible Negligible Negligible Negligible Neutral 

VSR 8c – Workers of 
New Lantau Bus Co. 
SHW Bus Depot  

Low Negligible Negligible Negligible Negligible Neutral 

The building height of the proposed SHW WTW extension would be increased to about 
20m above ground (or 50mPD) from the previous proposal of 7m above ground (or 
37mPD). The waterfront location of the SHW WTW site and the natural ridgeline behind 
at the Project’s backdrop have been considered in reviewing the residual visual impact. 
The section of ridgeline running from Tai Che Tung (360mPD) to Lau Fa Tung (280mPD) 
at the back of the proposed Project is of average height of about 300m. With reference to 
the new building height of about 50mPD, there will be over 80% of buffer allowed to 
preserve views to the ridgeline, while the previous buffer is about 88%. All the SHW WTW 
extension areas will be confined within the existing SHW WTW site boundary.  The 
revised design would cause certain degree of blockage of the green backdrop behind. 
Therefore, it is considered that the visual condition of the subject waterfront area under 
the revised design will not receive a significant change comparing to the former one as 
illustrated in Figure 7.7a to Figure 7.7g. In particular, there has been a significant 
increase in the size and density of vegetations at the cut slope around the SHW WTW site 
and along NLH and Cheung Tung Road.  These existing vegetations would provide a dense 
screen to the proposed SHW WTW extension works.  No unacceptable visual impact 
would be expected from the proposed increase in the WTW extension building height. 

The modified mitigation measures as described in Table 7-28 would be effective in 
reducing adverse visual impacts in SHW. With mitigation measures, the visual impacts 
would be reduced from negligible/slight to negligible on VSRs 4, 5, 6 and 8 during 
construction and operation stages. Unmitigated moderate impacts on VSRs 3a and 5a 
would be reduced to moderate and slight / moderate during construction and operation 
stages.  
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The residual visual impacts for the latest design will be maintained in the same extent to 
that predicted in the EIA Report.  The proposed design change will not cause changes to 
the predicted mitigated visual impacts in the EIA Report. 

Photomontages of the KVs in Siu Ho Wan site showing the mitigated conditions under the 
revised design are presented in Figure 7.7a to Figure 7.7g. Photomontages used in the 
EIA Report to illustrate mitigated visual condition for the original design are provided in 
Appendix 7A for ease of reference.   

VSR 5a (operators of ORRC) is a new VSR identified after the EIA stage. The proposed 
mitigation measures, in particular the greening proposal recommended for the proposed 
SHW RWBPS in close vicinity (including the proposed tree planting along the site 
boundary), would effectively reduce the visual impact on VSR 5a from moderate to slight 
to moderate. As discussed at the end of Section 7.5.1.3, this industrial VSR is not sensitive 
to changes caused by this Project. The attractiveness or the outlook of the Project sites is 
considered less important to their perception of their quality of work life inside the ORRC.  

7.7.2 Pui O Site 

7.7.2.1 Residual Landscape Impact 

A summary of residual landscape impacts is shown in Table 7-32 and Table 7-33 below.  

Table 7-32 Residual Landscape Impacts on LCAs in Pui O with Mitigation 
Measures 

No. 
of 

LCA 

Name of LCA Significance 
Threshold 

Without LMMs 

Proposed 
LMM 

Significance 
Threshold 
With LMM 

Identification 
of Landscape 

Impact 

During Construction Stage 

LCA 1 Major Transport Corridor Negligible - Negligible Neutral 

LCA 2 Amenity Area and Natural Terrain Moderate 3, 5 Slight Adverse 

LCA 3 Coastal Zone Negligible - Negligible Neutral 

LCA 4 Government and Public Utility Negligible / Slight 
Impact 

3, 5 Negligible 

LCA 5 Village Negligible - Negligible 

LCA 6 School and Urban Recreation Area Negligible - Negligible 

LCA 7 Agricultural Flatland Moderate 3, 5 Negligible 

LCA 8 Pui O Beach Negligible - Negligible 

LCA 9 Open Car Park / Car Repairing 
Workshop, Open Storage Area and 
Vacant Land 

Negligible - Negligible 

During Operation Stage 

LCA 1 Major Transport Corridor Negligible - Negligible Neutral 

LCA 2 Amenity Area and Natural Terrain Negligible Negligible 

LCA 3 Coastal Zone Negligible Negligible 

LCA 4 Government and Public Utility Negligible Negligible 

LCA 5 Village Negligible Negligible 

LCA 6 School and Urban Recreation Area Negligible Negligible 

LCA 7 Agricultural Flatland Negligible Negligible 

LCA 8 Pui O Beach Negligible Negligible 

LCA 9 Open Car Park / Car Repairing 
Workshop, Open Storage Area and 
Vacant Land 

Negligible Negligible 
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Table 7-33 Residual Landscape Impacts on LRs in Pui O with Mitigation Measures 

No. 
of 
LR 

Name of LR Significance 
Threshold 

Without LMM 

Proposed 
LMM 

Significance 
Threshold 
With LMM 

Identification 
of Landscape 

Impact 

During Construction Stage 

LR 1 Scrubland/ Woodland on Natural 
Terrain 

Moderate 3, 5 Slight Adverse 

LR 2 Grassland/ Scrubland Slight / Moderate 3, 5 Slight Adverse 

LR 3 Active/ Abandoned Agriculture Slight / Moderate 3, 5 Negligible Neutral 

LR 4 Mangrove/ Mudflat Negligible - Negligible 

LR 5 Natural Stream Course Negligible Negligible 

LR 6 Seawater Body Negligible Negligible 

LR 7 Beach/ Natural Coastline Negligible Negligible 

LR 8 Vegetated Amenity Area/ Urban 
Recreational Area 

Negligible Negligible 

LR 9 Hiking Trail Negligible Negligible 

LR 10 Lantau South Country Park Negligible Negligible 

During Operation Stage 

LR 1 Scrubland/ Woodland on Natural 
Terrain 

Negligible - Negligible Neutral 

LR 2 Grassland/ Scrubland Negligible Negligible 

LR 3 Active/ Abandoned Agriculture Negligible Negligible 

LR 4 Mangrove/ Mudflat Negligible Negligible 

LR 5 Natural Stream Course Negligible Negligible 

LR 6 Seawater Body Negligible Negligible 

LR 7 Beach/ Natural Coastline Negligible Negligible 

LR 8 Vegetated Amenity Area/ Urban 
Recreational Area 

Negligible Negligible 

LR 9 Hiking Trail Negligible Negligible 

LR 10 Lantau South Country Park Negligible Negligible 

Refer to Table 7-32 and Table 7-33, the incorporation of LMM 3 and LMM 4 into the 

proposed works would be effective in reducing moderate to negligible landscape impacts 

on LCAs in Pui O site to slight to negligible impacts, and reducing moderate to negligible 

landscape impacts on LRs in Pui O site to slight to negligible impacts. 

7.7.2.2 Residual Visual Impact 

A summary of residual visual impacts is shown in Table 7-34 below. Reference shall be 

made to Figure 7.7h on residual visual impact. 
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Table 7-34 Residual Visual Impact of the VSRs in Pui O with Mitigation Measures 

No. of VSR Sensitivity Magnitude 
of Change 

Significance 
Threshold 

Proposed 
LMM 

Magnitude 
of Change 

Significance 
Threshold 

Identification 
of Visual 
Impact 

Without LMM With LMM 

During Construction Stage 

VSR 11 – Residents 
of Pui O San Wai 
Tsuen 

Medium Low Slight / 
Moderate 

3, 5 Negligible / 
Low 

Negligible / 
Slight /  

Adverse 

VSR 12 – Residents 
of Pui O Lo Wai 
Tsuen (View to 
POPS) 

Medium Negligible Negligible 3, 4, 5 Negligible Negligible Neutral 

VSR 12a – 
Residents of Pui O 
Lo Wai Tsuen 
(View to PO2PS) 

Medium Moderate Moderate 3, 4, 5 Low Slight / 
Moderate 

Adverse 

VSR 12b – 
Residents of Pui O 
Lo Wai Tsuen 
(View to Proposed 
Raw Water Mains) 

Medium Moderate Moderate 3, 4, 5 Low Slight / 
Moderate 

Adverse 

VSR 15 – Residents 
of Pui O Au Lo Wai 
Tsuen 

Medium Moderate Moderate 3, 5 Low Slight/ 
Moderate 

Adverse 

VSR 16 – Users of 
South Lantau Road 
(View to POPS) 

Low Negligible Negligible 3, 4, 5 Negligible Negligible Neutral 

VSR 16a – Users of 
South Lantau Road 
(View to PO2PS) 

Low Moderate Slight / 
Moderate 

3, 4, 5 Low Negligible/ 
Slight/  

Adverse 

VSR17 – Users of 
Lantau Trail 

Low Negligible Negligible - Negligible Negligible Neutral 

During Operation Stage 

VSR 11 – Residents 
of Pui O San Wai 
Tsuen 

Medium Negligible Negligible 3, 4 Negligible Negligible Neutral 

VSR 12 – Residents 
of Pui O Lo Wai 
Tsuen (View to 
POPS) 

Medium Negligible Negligible 1, 2, 3, 4 Negligible Negligible 

VSR 12a - 
Residents of Pui O 
Lo Wai Tsuen 
(View to PO2PS) 

Medium Negligible Negligible 1, 2, 3, 4 Negligible Negligible 

VSR 12b - 
Residents of Pui O 
Lo Wai Tsuen 
(View to Proposed 
Raw Water Mains) 

Medium Negligible Negligible 1, 2, 3, 4 Negligible Negligible 

VSR 15 – Residents 
of Pui O Au Lo Wai 
Tsuen 

Medium Negligible Negligible 3, 4 Negligible Negligible 

VSR 16 - Users of 
South Lantau Road 
(View to POPS) 

Low Negligible Negligible 1, 2, 3, 4 Negligible Negligible 

VSR 16a - Users of 
South Lantau Road 
(View to PO2PS) 

Low Negligible Negligible 1, 2, 3, 4 Negligible Negligible 

VSR 17 - Users of 
Lantau Trail 

Low Negligible Negligible - Negligible Negligible 
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Refer to Table 7-34, the incorporation of LMM 3, 4 and 5 into the proposed works would 

be effective in reducing visual impacts on VSRs in Pui O site to negligible to 

slight/moderate level during construction stage.  The mitigated visual impact would be 

negligible during operation stage. 

Photomontages of the KV in Pui O site showing the mitigated conditions under the revised 
design are presented in Figures 7.7h.   

7.8 FUNDING, IMPLEMENTATION, MANAGEMENT AND 
MAINTENANCE 

The agents responsible for the funding, implementation, management and maintenance 

of the landscape elements remain unchanged as listed in Table 7-35. 

Table 7-35 Agents for Funding, Implementation, Management and Maintenance 
of the Landscape Elements 

Landscape Item Funding Implementation Management Maintenance 

Planting within Public Utility 
Area e.g. WSD Water 
Treatment Works Area 

WSD WSD WSD WSD 

Planting on SIMAR slopes 
along site boundaries of 
Public Utility Areas 

WSD WSD WSD WSD 

Planting along access roads 
or footpaths which are 
solely used by WSD 

 
WSD 

 
WSD 

 
WSD 

 
WSD 

Architectural Finishes WSD WSD WSD WSD 
Reinstatement Planting with 
shrubs in disturbed area 
along Cheung Tung Road 

WSD WSD LCSD LCSD 

7.9 CONCLUSION 

A review on the landscape and visual impact assessment of the EIA Report was 
undertaken with reference to the proposed Project variations. Major proposed 
modifications include the increase in building height of the proposed SHW WTW 
extension, changes of the layouts of the proposed RWBPS, SHW WTW extension, Pui O 
Raw Water Pumping Stations and Raw Water Mains alignment, inclusion of a new raw 
water mains for connection between the existing raw water mains and the new SHW 
WTW extension facilities and changes of the landscape and visual mitigation measures 
for the Project. 

The review concluded that the revised Project design will not change the overall 
landscape and visual impact levels presented in the EIA Report. The environmental 
outcome from landscape and visual perspectives anticipated in the EIA Report will 
remain valid and applicable to the latest design.  

The landscape and visual impacts of the revised design in both Siu Ho Wan and Pui O 
would be acceptable with mitigation measures in place and the residual impacts comply 
with the requirements of the EIAO-TM. 
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8 Review of Cultural Heritage 
Impact 

8.1 INTRODUCTION 

This Section presents the review of cultural heritage impact during construction and 

operation phases based on updated Project design.  Latest design changes of the Project 

are presented in Section 2. 

8.2 ENVIRONMENTAL LEGISLATION & STANDARDS 

The following two Ordinances are the main tools for the protection of Cultural Heritage 

in Hong Kong. 

8.2.1    Antiquities and Monuments Ordinance 

The Antiquities and Monuments Ordinance (Cap. 53) was enacted in 1976 and provides 

the statutory framework to provide for the preservation of objects of historical, 

archaeological and palaeontological interest.  

The Ordinance contains the statutory procedures for the Declaration of Monuments. The 

proposed monument can be any place, building, site or structure, which is considered to 

be of public interest by reason of its historical, archaeological or palaeontological 

significance.  

Under section 6 and subject to subsection (4) of the Ordinance, the following acts are 

prohibited in relation to certain monuments, except under permit; 

 To excavate, carry on building works, plant or fell trees or deposit earth or refuse on 

or in a proposed monument or monument 

 To demolish, remove, obstruct, deface or interfere with a proposed monument or 

monument 

The discovery of an Antiquity, as defined in the Ordinance must be reported to the 

Authority, or a designated person. The Ordinance also provides that, the ownership of 

every relic discovered in Hong Kong after the commencement of this ordinance shall vest 

in the Government from the moment of discovery. The Authority on behalf of the 

government may disclaim ownership of the relic.  

No archaeological excavation may be carried out by any person, other than the Authority, 

without a licence issued by the Authority. A licence will only be issued if the Authority is 

satisfied that the applicant has sufficient scientific training or experience to enable him 
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to carry out the excavation and search satisfactorily, and has sufficient staff and financial 

support. 

8.2.2    Environmental Impact Assessment Ordinance 

The Environmental Impact Assessment Ordinance (EIAO) (Cap. 499) provides additional 

legislative protection to sites of cultural heritage, which are threatened by development 

and the Environmental Protection Department is its authority.  The Technical 

Memorandum on EIA Process (EIAO-TM) contains the guidelines and criteria for the 

assessment of sites of cultural heritage interest.  

8.3 REVIEW METHODOLOGY 

The Study Area under this Review is defined by a distance of 200m from the Project site 

boundary. Identification of any heritage sites (including declared monuments, 

proposed monuments, graded historic sites/buildings, sites of archaeological interest 

and Government historic sites) within the Study Area has been conducted with 

reference to latest information. The potential impact upon the identified heritage sites 

(if any) has been assessed. Mitigation measures and further heritage survey have been 

proposed if deemed necessary. 

8.4 REVIEW OF IMPACT 

8.4.1    Key EIA Findings 

8.4.1.1 Proposed Works at SHW 

The works at Siu Ho Wan (SHW) is located partially on reclamation with the remainder 

being situated on cut hill slopes. According to the approved EIA Report, there were no 

records of built heritage and archaeological findings in the SHW area. No cultural heritage 

impact was predicted for the works in SHW. 

8.4.1.2 Proposed Works at Pui O 

Graded Built Heritage and Site of Archaeological Interest 

No graded built heritage was identified at the EIA stage and no graded built heritage is 

presented in the approved EIA report.  

In the approved EIA report, the Pui O Site of Archaeological Interest (SAI) was identified 

near the Project works. The southern section of the proposed raw water mains will be 

laid immediately outside the Pui O SAI (see Plan B of Exhibit 8.1). As the Project works 

will not directly impinge on the Pui O SAI, the EIA concluded that no archaeological field 

evaluation would be required and no archaeological impact would be expected from the 

Project.  
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Exhibit 8.1 Indicative Locations of Selected Cultural Heritage Resources in Pui O 
from EIA Report 

Non-graded Built Heritage  

Historic villages (Pui O Lo Wai Tsuen, Pui O Wai Tsuen and Lo Uk Tsuen) were identified 

near the Project works in Pui O. Twenty-three no-grade built heritage resources 

(including shrines and houses of these historic villages) were identified within 100m 

from the Project works boundaries. The closest no-grade built heritage resource is an 

Earth God Shrine in Pui O Lo Wai Tsuen (namely 6) within 2 m from the Pui O Raw Water 

Pumping Station (POPS) as shown in Exhibit 8.2 below.  The coverage of Exhibit 8.2 

follows the key plan in Exhibit 8.1 above. Mitigation measures in the form of a temporary 

fenced off buffer zone in proximity to this shrine with allowance for public access was 

recommended during the construction phase. All other non-graded buildings / structures 

are at least 10 m away from the Project works boundaries and the EIA concluded that the 

buffer distance is adequate and no mitigation measure was recommended for these built 

heritage resources. 



 

 

 

AGREEMENT NO. CE 82/2017 (WS) – SIU HO WAN WATER TREATMENT WORKS EXTENSION - 

INVESTIGATION, DESIGN AND CONSTRUCTION  

Review Report on Environmental Impact Assessment| Issue 2 
 

158 

Exhibit 8.2 Indicative Locations of Selected Non-graded Built Heritage 
Resources in Pui O from EIA Report  

 

8.4.2    Review of Impact 

The updated location plans of heritage sites (2) with the 200-metre zone from the latest 

Project site boundary (inclusive of works area) are presented in Figure 8.1a to 8.1e. 

Similar to the findings of the approved EIA Report, there is no heritage site (2) partly or 

wholly within the latest Project site boundary (inclusive of works area). Based on the 

updated information, one Grade 3 historic building, namely Cheung Ancestral Hall is 

identified in Lo Wai Tsuen within the 200-m study area. This Cheung Ancestral Hall is 

located about 70 m away from the proposed mainlaying works along Lantau South Road 

and has been classified as a Grade 3 historic building after the EIA stage. Location of this 

Grade 3 historic building is shown in Figure 8.1d. Another heritage site, namely Pui O 

Site of Archaeological Interest (SAI) [AM78-0203] is found near the southern section of 

the mainlaying works as shown in Figure 8.1e. The Project sites and works areas will 

not encroach on any heritage sites.  

8.4.2.1 Siu Ho Wan 

The Project site boundaries (inclusive of all works areas) in the SHW area of north 

Lantau are shown in Figure 8.1b. The proposed works for increasing the capacity of Siu 

Ho Wan Water Treatment Works (SHWWTW) are located within the existing SHWWTW 

site boundary at the foot of the Tai Che Tung hill. The proposed works for construction 

of the new SHW Raw Water Booster Pumping Station (RWBPS) are located within 

developed area / wasteland to the northwest of the SHWWTW site whilst the water 

mains would run across the vegetated cut slope between SHW WTW and RWBPS. The 

water mains on the vegetated cut slope will be laid as exposed pipe with minimal habitat 

 
(2) Heritage site refers to all declared monuments, proposed monuments, graded historic sites/buildings, 
sites of archaeological interest and Government historic sites identified by AMO. 
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destruction. The proposed works in SHW area are partially on reclaimed land with the 

remainder being situated on cut hill slope. No archaeological potential and no record of 

heritage site is identified in the SHW area. 

8.4.2.2 Pui O Pumping Station 

The proposed works associated with Pui O Raw Water Pumping Station (POPS) and Pui 

O No. 2 Raw Water Pumping Station (PO2PS) would take place within their existing site 

boundaries. The works areas for POPS and PO2PS are located next to South Lantau 

Road.  The POPS and PO2PS already exist and the compound in which the stations are 

housed has been extensively modified during the original site formation with no 

archaeological potential. One Grade 3 historic building, namely Cheung Ancestral Hall, 

is found over 100 m and over 160 m from POPS and PO2PS respectively. Under the latest 

design, the existing POPS will be transformed into a power centre to support the 

operation of the future uprated PO2PS. The proposed works at the existing POPS site 

would involve installation of new electronic devices within the existing building and 

new cable laying works near the existing building. The existing POPS building will be 

kept intact with electrical works to be carried out inside the building. Only minor 

refurbishment works will be carried out for the existing structure and minor cable 

laying works will be carried out around the POPS building. The entire existing POPS 

building will be retained under this Project. Proposed construction activities at PO2PS 

would involve removal of old equipment, installation of new pumps / equipment and 

concrete structure works. No major site formation and earth works will be required for 

uprating of PO2PS. All these proposed construction activities are considered are minor 

with no major vibration concern. Given the buffer distance of over 100m, no indirect 

nor vibration impact to the Grade 3 historic building (i.e. Cheung Ancestral Hall) would 

arise from the construction works at POPS and PO2PS. 

A no grade Earth God Shrine in Pui O Lo Wai Tsuen is identified within 2 m from the POPS 

site boundary. As discussed above, the whole POPS building will be retained under the 

latest design. Hence, the potential construction disturbance to the Earth God Shrine due 

to the demolition and reconstruction of the POPS as identified in the EIA Report will be 

completely eliminated under the revised design. All surface construction works for the 

proposed cable laying will be carried out within the POPS site boundary. As the cable 

laying works are minor in scale, mitigation measures in the form of a temporary fenced 

off buffer zone in proximity to this shrine as recommended in the EIA report would be 

adequate and no further mitigation measures are necessary. 

8.4.2.3 Pui O Water Mains 

Built Heritage 

The proposed works for increasing the raw water mains capacity will involve water 

main laying works. Most of the proposed water mains will be laid along the existing 

South Lantau Road.  
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One Grade 3 historic building, namely Cheung Ancestral Hall, is found in the study area 

as shown in Figure 8.1d. The mainlaying works closest to this Grade 3 historic building 

are located along Lantau South Road (of about 70m away). This section of the water 

mains would be constructed by pipe jacking, which is a common pipe laying method 

practising in Hong Kong for many years and in many past pipe laying projects. The pipe 

jacking method would involve construction of working pits by excavation (to a depth of 

about 6 to 7 m below the ground level), installation of temporary structural supports, 

pipe jacking at a depth of about 6 to 7 m underground and concrete reinstatement. During 

the proposed pipe jacking works, continuous and adequate support and consolidation 

(such as applying advance grouting at the excavation face and suitable grouting along the 

lining before and during excavation) will be adopted to ensure the stability of the ground 

and soil near the pipe jacking works including any soft soil in the vicinity. This would 

minimize ground movement / settlement and ground water ingress at all times and also 

ensure the stability of the nearby road and building structures.   For any open excavation 

works, full (e.g. sheet pile) support will be provided at the sides of the pit excavation to 

restrict the excavation area and prevent displacement or collapse of soil. The proposed 

pipeline involved in the mainlaying works would be only about 1.2m in diameter, which 

is minor in construction scale. Other village houses (which are not built heritage) in Lo 

Wai Tsuen are much closer to the proposed mainlaying works. The closest village house 

is only 2 m away. The Grade 3 historic building is shielded from the mainlaying works by 

other village houses as indicated in Figure 8.1d. In any case, all requirements in the 

General Specification for Civil Engineering works will be observed and strictly followed 

to safeguard the integrity of other buildings and road structures in close vicinity and 

ensure the construction works (including the jacking force and driving speed) are under 

proper control to minimize vibration and are safe to the users of the adjacent roads and 

village houses. The Grade 3 historic building is a more distant building from the 

mainlaying activities with no close contact with any Project construction machinery. No 

adverse vibration impacts to the Grade 3 historic building would result from the Project 

given the small Project construction scale and considering the buffer distance. 

Site of Archaeological Interest 

Similar to the findings of the approved EIA Report, one heritage site, namely Pui O Site 

of Archaeological Interest (SAI) [AM78-0203] is identified near the southern alignment 

of the water mains. One section of the water mains will be laid immediately outside the 

northern boundary of the Pui O SAI (see Figure 8.1e) but all the associated works will 

be undertaken within the limit of South Lantau Road, which was previously cut and 

disturbed during construction of the road. The very southern tip of the alignment 

deviates from the road and the works there will be within hill slopes and have a buffer 

distance of at least 2m from the Pui O SAI boundary. The latest proposed Project site 

(inclusive of works area) will not directly impinge on the Pui O SAI area.  Similar to the 

findings of the approved EIA Report, there will be no direct archaeological impacts 

associated with the construction and operation of the raw water mains in Pui O. 
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Indirect impacts of the main laying works upon the Pui O SAI  may include the potential 
displacement of artefacts in soft soil deposits of the SAI due to pipe laying and / or soil 
excavation in the vicinity of the SAI. As indicated in Figure 2.2, trenchless (i.e. pipe 
jacking) method will be adopted for the pipe laying works near the Pui O SAI boundary. 
During the proposed pipe jacking works along the SAI boundary, continuous and 
adequate support and consolidation (such as applying advance grouting at the 
excavation face and suitable grouting along the lining before and during excavation) 
will be adopted to ensure the stability of the ground and soil near the pipe jacking works 
including the soft soil within the Pui O SAI and minimize ground settlement / movement 
and ground water ingress at all times.  For any open excavation works near the SAI 
boundary, full (e.g. sheet pile) support will be provided at the sides of the pit excavation 
to restrict the excavation area and prevent displacement or collapse of soil. Hence, the 
potential indirect impact to the SAI would be avoided. 

 

8.5 MITIGATION MEASURES 

All previous EIA recommendations for minimizing cultural heritage impacts from the 

Project will remain valid and will be implemented for the Project. In addition, the 

following mitigation measures are recommended for the mainlaying works. 

During the mainlaying works in Pui O, suitable excavation support shall be provided for 

the pipe jacking / excavation works to ensure the stability of the nearby road and building 

structures as well as the ground and soil in the vicinity and avoid groundwater ingress to 

the construction sites. Prior to the site clearance, protection fence and /or works 

exclusion zone shall be established around the SAI. Induction trainings shall be provided 

by the contractor to ensure every site staff fully understands the locations and nature of 

the built heritage and the Pui O SAI as well as the requirements to avoid impact on the 

built heritage and SAI. The Contractor should inform the Antiquities and Monuments 

Office in case of discovery of antiquities or supposed antiquities in the course of works. 

Furthermore, all requirements in the General Specification for Civil Engineering works 

shall be observed and strictly followed to safeguard the integrity of any road structures 

and  buildings in close vicinity and ensure the construction works (e.g. the pipe jacking 

force and driving speed) are under proper control to minimize vibration and ensure 

safety to the public. 

Prior to the commencement of the construction works in Pui O, relevant stakeholders / 

authorities of the non-graded built heritage should be consulted about the proposed Project 

works and the proposed mitigation measures for the non-graded built heritage. The Contractor 

shall also coordinate with the relevant stakeholders / authorities before and during the 

implementation of mitigation measures for the non-graded built heritage (including the setting 

up of a temporary fenced off buffer zone in proximity to the no grade Earth God Shrine near the 

POPS site boundary) as recommended in the EIA report. These requirements will be specified in 

the construction contract for the Contractor to follow. 
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8.6 RESIDUAL ENVIRONMENTAL IMPACT 

No residual impacts are expected for both archaeology and built heritage. 

8.7 ENVIRONMENTAL MONITORING AND AUDIT REQUIREMENTS 

The environmental monitoring and audit requirements recommended in the approved 

EIA Report have been reviewed and remain valid. 

8.8 CONCLUSIONS 

A review on the cultural heritage impact of the Project has been carried out taking into 

consideration of all latest developments and changes in circumstances. The review 

concluded that there is no heritage site partly or wholly within the latest Project site 

boundary (inclusive of works area). With proper implementation of the mitigation 

measures recommended in the EIA Report, no adverse cultural heritage impact arising 

from the Project is expected. 
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9 Review of Hazard to Life 
Impact  

9.1 INTRODUCTION 

This Section presents a review of hazard to life impacts associated with the design 

changes of the Project.   

9.2 LEGISLATION AND CRITERIA 

The risk criteria in Annex 4 of the Technical Memorandum on Environmental Impact 

Assessment Process (EIAO-TM) as presented in the approved EIA report remain valid and 

applicable to the Project. 

9.3 ORIGINAL DESIGN 

9.3.1 Hazard Assessment, Planning Study and Action Plan for the 

Project 

9.3.1.1 Introduction 

The existing SHW WTW and the associated raw water and treated water transfer and 

distribution systems were commissioned in 1996 to provide treated water capacity of 

150 MLD.  During the design stage of the existing SHW WTW, chlorine was proposed for 

oxidation of impurities and disinfection in the water treatment process at an average 

dosage of 2.7mg/L. In order to provide adequate reserve of liquid chlorine to  cope with 

unforeseen excessive consumption or delay in delivery or other events, a stock level of 

liquid chlorine equivalent to 90-day consumption or 73 tonnes was assumed to be 

maintained on-site, taken into consideration of the future extension of the WTW to 300 

MLD.   

The existing SHW WTW is therefore classified as a Potentially Hazardous Installation 

(PHI) due to its bulk storage of chlorine at a design capacity of 73 tonnes.  A Hazard 

Assessment (HA) Study (HA 1992) was conducted and completed between December 

1991 and April 1992 to assess the feasibility of the location of the WTW in terms of risk 

aspect.  The findings of the HA 1992 were endorsed in the Steering Group meeting held 

on 21 May 1992. The Steering Group Report on Hazard Assessment, Planning Study and 

Action Plan was submitted to the Co-ordinating Committee on Land-Use Planning and 

Control relating to PHI (CCPHI) and was approved at the CCPHI meeting on the 30 May 

1992. 
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9.3.1.2 Recommendations and Findings of HA 1992 

In the HA 1992, the individual risk and societal risk of the WTW were assessed and 

compared with CCPHI’s Interim Risk Guidelines. The risk associated with the activities of 

the WTW was assessed to be acceptable in terms of the CCPHI’s Interim Risk Guidelines, 

provided that the following recommended risk mitigation measures are applied.   

 Use reinforced concrete panels in the construction of the chlorine drum store; 

 Transport liquid chlorine by sea to RTS near the SHW WTW and the remaining short 

distance to the WTW by road as the primary chlorine transportation route; 

 Restrict the chlorine delivery using the seawall at or near the RTS at SHW to the 

weekend or only transport of up to 12 drums by sea to the RTS seawall at any one 

time with only 26 deliveries per year; 

 Prohibit overnight chlorine drums storage at the seawall; 

 Institute a 30m cordon around the chlorine unloading point during deliveries and 

temporary storage within a secure area surrounded by a steel barrier;  

The HA 1992 also recommended a 1 km radius centred on (excluding land 50m in altitude 

above) the chlorine building as Consultation Zone for SHW WTW.  Moreover, the relevant 

land-use restrictions as indicated in the Recommended Outline Development Plan 

(RODP) for the North Lantau Development should be maintained to ensure the 

compliance of Interim Risk Guidelines. 

9.3.2 Preliminary Project Feasibility Study for the Project 

In 2000, the feasibility of the SHW WTW extension was assessed in the Preliminary 

Project Feasibility Study (PPFS) for SHW WTW Extension – Final Study Report – October 

2000” (Final Study Report).  In the “Preliminary Hazard Assessment” of the Final Study 

Report, it was stated that the associated risk levels of extended SHW WTW would not 

change from that previously assessed (i.e. “acceptable” under Interim Risk Guidelines) in 

the HA 1992 when the following conditions are met: 

 The tonnage of chlorine storage would not increase; 

 The location of the source (i.e. the chlorine building) would not change; and 

 The planned land use and population restrictions adopted in the HA 1992 and 

endorsed by the CCPHI are not to be changed. 

9.3.3 Investigation and EIA for SHW WTW Extension 

9.3.3.1 Introduction 

Following the PPFS, an investigation study was carried out for the SHW WTW extension 

under Agreement No. CE 75/2002 (WS).  The EIA report for SHW WTW extension was 

completed and approved under the EIAO as part of the investigation study in 2004. The 

EP for construction and operation of the Project was granted in 2005. 
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9.3.3.2 Operation of SHW WTW Extension 

The EIA report assumed that the Project would uprating the overall water treatment 

capacity to 300 MLD following the same design assumption adopted in the HA 1992.  With 

reference to the recommended water treatment process as endorsed by WSD in 2004, the 

required chlorine dosage of the Project would not exceed the design chlorine dosing 

capacity of the Project as adopted in the HA 1992 and defined in the Report on Hazard 

Assessment, Planning Study and Action Plan endorsed by CCPHI in 1992.  Hence, there 

would be no increase of storage and on-site transport of chlorine to that of the allowable 

design capacity for the SHW WTW.  

The investigation study confirmed on the implementation of risk mitigation measures 

recommended in the HA 1992, the establishment of consultation zone for SHW WTW and 

the implementation of land-use restrictions endorsed by the CCPHI and concluded that 

the societal risk associated with the SHW WTW extension would not be changed from 

that previously assessed in the HA 1992. As a result, quantitative risk assessment was not 

carried out in the EIA stage.  

9.3.3.3 Construction of STW WTW Extension 

A Hazard and Operability (HAZOP) study was conducted under the EIA for SHW WTW 

Extension to identify additional hazards initiated by construction activities of SHW WTW 

extension.  The construction activities within the boundary of the existing SHW WTW 

would include excavation, erection of concrete structures and installation of Electrical 

and Mechanical (E&M) equipment.  The work site area within the WTW would be limited. 

Hazardous scenarios leading to chlorine leakage/release as identified in the approved 

EIA are as follows: 

 Structural damage to chlorine building; 

 Damage to chlorine dosing facilities; 

 Damage to chlorine pipeworks; 

 Obstruct chlorine delivery truck access route, which could cause accident of the 

vehicle; 

 Cause chlorine delivery truck unsuitable for driving, which could cause accident of the 

vehicle; 

 Vehicle/equipment crashes to chlorine delivery truck, or vice versa; and 

 Fire hazard to chlorine related facilities. 

Risk mitigation measures were recommended in Section 9.7 of the approved EIA to 

minimize hazard impact during the construction phase. With implementation of the 

recommended mitigation measures, no unacceptable hazard to life impact was predicted 

in the EIA.  
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9.4 DESIGN CHANGE 

9.4.1 Chlorine Production Process 

The proposed design change will involve the “on-site chlorine generation” (OSCG) plants 

to replace the importation of liquid chlorine to disinfect the potable water. Under the 

OSCG process, chlorine gas (Cl2) will be produced on-site by electrolysis of brine solution.  

Hydrogen gas (H2) and sodium hydroxide (NaOH) is the by-product and co-product from 

the electrolysis process respectively.   

Chlorine gas will be generated in the electrolytic cell and collected in the chlorinated 

brine tank. It will be drawn off from the chlorinated brine tank to the chlorine dosing 

system for disinfection of the process water. Any chlorine gas rfrom the brine tower will 

be treated by hypo reactor to produce sodium hypochlorite (NaOCl). Chlorine scrubber 

will be provided for the OSCG system to neutralize the residual chlorine gas in the vent 

pipe of the hypo reactor before release to outdoor. All chlorine gas generated from the 

OSCG system will be directly dosed into the process water for disinfection or consumed 

in the hypochlorite conversion process with no storage requirement. Hydrogen gas will 

be diluted by air blowers prior to safely discharge to the atmosphere.    

9.4.2  CHLORINE CONSUMPTION REDUCTION 

The existing water treatment process has been reviewed and the following alternatives 

has been adopted in the proposed water treatment process to reduce chlorine 

consumption:   

 Ozonation process reduces the required chlorine demand through oxidation of 

impurities in water such as organic carbon and manganese.  

 Biological activated carbon (BAC) filtration process reduces the required chlorine 

demand through removal of organic carbon and ammoniacal nitrogen by biological 

process.  

9.4.3 Locations, Phasing and Design Capacities of OSCG Plants 

Two OSCG plants will be installed in phases within the existing SHW WTW site as shown 

in Exhibit 9.1. The first OSCG plant comprising 2 trains will be located and operated 

inside the existing chlorine store with a capacity of 300kg of chlorine per day each (with 

8.3m3/hour of hydrogen as by-product) to meet the treatment capacity of the existing 

SHW WTW of 150MLD. The existing chlorine store will be modified internally under two 

phases (namely Phase 1 and Phase 2) to remove chlorine drums and draw-off units and 

construct bunds, sump pits and concrete plinths. Under the Phase 1 works, half of the 

chlorine store area will be utilized for installing the first train of OSCG units and 

associated facilities. Hence, the liquid chlorine storage will be reduced to 50% of its 

design capacity during construction, Testing and Commissioning (T&C) stages of the 

Phase 1 OSCG facilities.  Phase 2 facilities of the first OSCG plant will be installed after full 

operation of the Phase 1 OSCG facilities without any liquid chlorine storage. The 
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construction contract of the first OSCG plant has been awarded. The first OSCG plant is 

tentatively scheduled for full operation in March 2021. 

The existing WTW building will be uprated under the Project. The second OSCG plant 

comprising 2 chlorine generating trains each with a capacity of 300 kg per day (with 8.3 

m3/ hour of hydrogen as by-product) will be installed separately in the future uprated 

WTW building to produce another 300kg of chlorine per day (with 8.3m3/hour of 

hydrogen as by-product). The first and second OSCG plants with 4 nos. of chlorine 

generation trains together will cater for the design treatment capacity of the proposed 

SHW WTW extension of 300 MLD. The design of the second OSCG plant will follow that of 

the first OSCG plant. Construction of the new WTW extension facilities of the Project is 

scheduled to start in July 2021 after full decommissioning of the liquid chlorine storage 

as agreed by WSD. Uprating of the existing WTW facilities and construction of the second 

OSCG plant is scheduled to commence in 2025 for completion in end 2027.  

If there is a delay in the OSCG programme such that commissioning of Phase 1 of the first 

OSCG plant cannot be completed before commencement of the Project construction, 

hypochlorite solution produced from the existing OSCG plants in Ngau Tam Mei WTW and 

/ or Tai Po WTW will be supplied to the SHW WTW to replace the liquid chlorine store. 

Commercially available sodium hypochlorite solution will also be one of the supply 

sources for backup. No co-location of construction activities and liquid chlorine drums 

within the SHW WTW site is proposed under the Project. 

The combined chlorine production rate of the two OSCG plants comprising 4 nos. of 

chlorination trains, each with a capacity of 300 kg per day, will be provided to meet the 

ultimate water treatment capacity of 300 MLD. 
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Exhibit 9.1 Locations of Proposed OSCG Plants 
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9.4.4 Emergency Chlorine Scrubbing System of OSCG Plants 

The existing scrubber system of the liquid chlorine store will be adopted to remove any 

leaked chlorine from the first OSCG Plant. A new chlorine scrubbing system will be 

installed in the second OSCG Plant. The tentative design requirements of the new chlorine 

scrubbing system are as follows: 

(1) Two nos. of dry type chlorine scrubber will be provided 
(2) Chlorine gas removal efficiency of each scrubber shall be at least 99%  
(3) The mass of the absorber media shall not be less than 62.5kg  
(4) The absorber system shall be designed to recycle air/chlorine mixture using the 

recycle duct until the chlorine level in the stream has reached a low level below 
1ppm 

(5) The availability of the chlorine scrubbing systems will be 100%. 

9.5 REVIEW METHODOLOGY 

A Quantitative Risk Assessment (QRA) for provision of the first OSCG plant within the 
existing chlorine building of SHW WTW (namely QRA 2019) 3  was completed and 
accepted by the EPD. Based on the results of the QRA 2019, the hazard to life impacts due 
to the proposed design change have been reviewed in this report for the following cases:  

 Current situation (base case) under the existing SHW WTW operation without any 

OSCG plant;  

 Construction, T&C of Phase 1 facilities of the first OSCG plant with reduced liquid 

chlorine storage;  

 Operation of first OSCG plant (Phase 1 and Phase 2) without liquid chlorine storage; 

 Construction of new WTW extension facilities and modification of existing facilities 
and existing buildings including the construction, T&C of the second OSCG plant 
within the existing SHW WTW site under operation of the first OSCG plant (without 
liquid chlorine storage); and 

 Operation of the first and second OSCG plants (without liquid chlorine storage). 

The review results for the above listed cases are presented in Sections 9.8 to 9.12. The 
Process Flow Diagram of OSCG as extracted from the QRA 2019 is presented in Appendix 
9A. In addition, the potential hazard concerns due to the proposed Dangerous Goods (DG) 
store of this Project are reviewed and the review results are presented in Section 9.13. 

9.6 SITE LOCATION AND CHLORINE DISPERSION 

SHWWTW is located at approximately +30mPD. It is bounded by natural slope in the east 
and south, and Organic Resources Recovery Centre Phase I in the northwest. No 
residential area is identified within the 1 km radius consultation zone of SHW WTW, but 

 
3 Quantitative Risk Assessment for Provision of On-site Chlorine Generation Plant at Siu Ho Wan Water 
Treatment Works, Reference: R9530/04-06 Issue 05 dated 30 January 2019. 
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public service facilities and open storage areas are identified. The entrance of SHWWTW 
is in the western side connecting with Cheung Tung Road. The chlorine store is in the 
north-eastern side of SHW WTW. 

Exhibit 9.2 Consultation Zone of SHW WTW 

 

There is no high rise building in the study area. Moreover, the ground level of the 
surrounding population is mostly at lower than the level of SHWWTW. Since chlorine 
vapour is heavier than air, it drifts downwards and disperses along the ground. It was 
assumed in the QRA 2019 that the all population is below any chlorine cloud released 
from SHW WTW operation and no chlorine cloud height was specified. 

9.7 BIOGAS HAZARD FROM ORRC PHASE I  

Organic Resources Recovery Centre (ORRC) Phase I is located in the north of SHWWTW. 
Biogas generation, storage and use are involved in the ORRC.  

Hazardous events associated with the biogas storage at the ORRC Phase I were identified 
and assessed in the EIA for ORRC Phase 1. According to the EIA for ORRC Phase 1, the 
greatest influence distance of these hazardous events which may cause structural damage 
to the chlorine store, i.e. vapour cloud explosion (VCE) of the gas buffer tank, is 85m. As 
the distance between chorine storage in SHW WTW and gas buffer tank in the existing 
ORRC is 110m, it was concluded in the QRA 2019 that hazards due to the biogas storage 
would not have impact on the operation of the chlorine inside the SHW WTW. The 
hazardous events associated with the biogas storage in ORRC Phase 1 would not escalate 
to additional hazardous scenario at SHW WTW.  
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Based on the review of the tentative layout in Exhibit 9.1, the shortest distances between 
the boundary of the existing ORRC Phase 1 and the boundaries of both the first and 
second OSCG plants are over 100 m, which is greater than 85 m (the influence distance of 
hazardous events associated with biogas storage in ORRC Phase 1). Hence the biogas 
storage at ORRC Phase 1 will not increase the risk from the new OSCG plants in SHW 
WTW. 

9.8 CURRENT SITUATION – BASE CASE 

9.8.1 Hazardous Scenarios  

Under the QRA 2019, the failure events and the respective hazardous scenarios 
associated with the liquid chlorine facilities were identified from past assessment and 
confirmed by reviewing of historical hazardous incident database and latest operational 
data.  

The existing SHW WTW is equipped with a “contain-and-absorb system” which works as 
a container to contain releases inside the chlorine storage building. Releases of chlorine 
are possible from: 

 1 tonne drums; 

 Liquid chlorine pipework and fittings (e.g. valves); and 

 Gaseous chlorine pipework. 

The “contain-and-absorb system” could reduce the hazards to the environment for an 

internal release inside the chlorine building. If the contain-and-absorb system functions 

as intended, there will be no significant chlorine hazard to those outside of the chlorine 

room. In the event of failure, the resulting emission rate would depend on: 

 The initial rate of release; 

 Condition of the absorbed and/or the normal ventilation system; and 

 The integrity of building due to external impact (e.g. Aircraft crash, earthquakes). 

Three main routes of chlorine released to atmosphere are as follows: 

 Ventilation fails on; 

 Building collapses; and 

 Scrubber fails, ventilation turns off. 

Since the chlorine building is constructed by reinforced concrete panels, chlorine releases 

in earthquakes and spontaneous failures would be contained within the chlorine building. 

Release to the outside atmosphere would be caused by failure of the “contain-and-absorb 

system” only. Building collapses would occur in case of aircraft crash.  
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Table 9-1  Chlorine Release Scenarios Due to Failure of Chlorine Store in QRA 
2019 

Component Failure 
Mode 

Hole Size Containment 
Ventilation 

Fails On  
Ventilation Fails Off, 

Absorber Fails 
Building 
Collapses 

Drum 
Failure 

Spontaneous Small  ✓ ✓ 
 

Large  ✓ ✓ 
 

Rupture ✓ ✓ 
 

Handling Small  ✓ ✓ 
 

External 
Impacts 

Earthquake 
(Rupture of 

1 drum) 

✓ ✓ 
 

Aircraft 
crash 

(Rupture of 
73 drums) 

  ✓ 

Aircraft 
crash 

(Rupture of 
2 drums) 

  ✓ 

Liquid Line Spontaneous 6mm ✓ ✓ 
 

External 
Impact 

6mm   ✓ 

Evaporators 6mm ✓ ✓  

Fittings Handling 15mm ✓ ✓  

External 
Impact 

15mm   ✓ 

Gasline Spontaneous 6mm ✓ ✓ 
 

External 
Impact 

6mm   ✓ 

Note: ✓ represents chlorine release scenario included in QRA 2019 

Chlorine drums are delivered to the SHW WTW by trucks. Release of chlorine would be 

caused by road accidents involving vehicle impact, fire and rollover as well as 

spontaneous drum failure during transport. Various failure modes of a chlorine drum and 

multiple drum failure in a road accident have been considered in QRA 2019. 

Table 9-2  Chlorine Release Scenarios Due to Road Traffic Accidents in QRA 2019 

Component Failure Mode Hole Size Containment  
Drums on delivery 
truck 

Rollover Small External 
Large 

Crushed at rear Small 
Crushed at side Small 

Vehicle fire Small 
Tanker fire Large 

Spontaneous 
failure 

Small 
Large 

Catastrophic 
Load shedding Large 

Truck fire Large 
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9.8.2 Key QRA Findings 

The risk to population in the vicinity of the SHW WTW was assessed in the QRA 2019 in 

both individual and societal terms with consideration of the future growth of nearby 

population. 

From the results of the QRA 2019, the 1x10-5 / year individual risk for current operation 

of SHW WTW (by assuming a full storage capacity in chlorine store) exceeds the SHW 

WTW site boundary but it only reaches an inhabited area. Therefore, the individual risk 

was predicted to be acceptable and comply with the risk criteria. 

With respect to societal risk, the FN curves indicate that the risk level falls into “ALARP” 

region in the base case scenario. 

The QRA 2019 considered that the societal risk of existing SHW WTW will be reduced by 

implementing the OSCG plants in the future to eliminate the risks in connection to liquid 

chlorine. The mitigation measures identified and required by the approved EIA for SHW 

WTW Extension should also be implemented where applicable. 

9.9 CONSTRUCTION, TESTING AND COMMISSIONING OF PHASE 
1 FACILITIES OF THE FIRST OSCG PLANT  

9.9.1 Chlorine Release Scenarios  

Site specific Hazards of Construction (HAZCON) workshop was conducted for the first 

OSCG plant under the QRA 2019. Based on the rationalization and analysis of the 

hazardous cases identified from the HAZCON workshop, only two additional chlorine 

release scenarios associated with the construction activities could pose off-site hazard. 

These two additional scenarios were further considered in the risk assessment for 

construction, Testing and Commissioning (T&C) of the Phase 1 facilities in the first OSCG 

plant. 

Table 9-3  Chlorine Release Scenarios for Construction, Testing and 
Commissioning of Phase 1 OSCG Facilities in QRA 2019 

Component Failure Mode Hole Size Containment  
Construction 
activities 

Trench excavation leading to 
settlement: roof collapse  

Rupture (36.5 drums) Building 
collapse 

Vehicle crash: roof collapse  Rupture (36.5 drums) 

 

Trench excavation as shown in Table 9-3 is only valid in the construction phase of the 

Phase 1 facilities. For the sake of simplicity, the scenario was also included in the T&C 

phase and such assumption is conservative. Vehicle crash is valid during the construction 

phase and T&C phase. 

The chlorine release scenarios due to operation of the existing SHW WTW (during the 

construction, T&C phases of the first OSCG plant) are same as those presented in Section 
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9.8 except that the number of drums rupture in an aircraft crash should be only half of 

the total design storage.  According to the QRA 2019, this assumption is in line with the 

approach of past relevant EIA with similar issues. 

9.9.2 Safety Management Measures 

Safety management measures were recommended in the QRA 2019 to minimize the 

potential risks to personnel involved during construction of the first OSCG plant. These 

safety management measures are presented in Section 9.14.1 below. With the 

implementation of the recommended safety measures, the chlorine risks pose to the 

contract staff and workers were predicted in the QRA 2019 to be insignificant. With 

proper trainings, the people involved in the construction phase were not considered as 

off-site population and are voluntary acceptors of risks. They were not considered in the 

risk summation of the QRA 2019. 

9.9.3 Key QRA Findings 

From the results of the QRA 2019, the individual risk contours of construction phase and 

T&C phase of the first OSCG plant are identical, due to the fact that the chlorine storage 

inventories are the same in both cases and their hazardous scenarios are also identical. 

The individual risks of both cases were predicted to comply with the risk criteria. 

Due to the reduction of chlorine storage inventory in the construction and T&C phases of 

the first OSCG plant, the societal risks would be reduced as compared to the base case 

scenario but still lie within the ALARP region. The individual risk was also predicted to 

comply with the risk criteria.  

Practical mitigation measures for construction of the first OSCG Plant as identified in the 

QRA2019 are presented in Section 9.14.1 below.  Details of the HAZCON have been 

reviewed and are considered not applicable to this Project and are therefore not 

presented in this report. A Cost Benefit Analysis (CBA) was performed in the QRA 2019 

and concluded that additional risk mitigation measure by further reducing the chlorine 

storage during the construction and T&C phases of the first OSCG plant is not practical 

and not recommended.  

9.10 OPERATION OF FIRST OSCG PLANT (PHASE 1 AND PHASE 2) 

9.10.1 Chlorine Release under OSCG Chlorine Pipe Rupture 

9.10.1.1 Introduction 

The results of chlorine release outside the chlorine store due to the rupture of the OSCG 

product chlorine pipe in the first OSCG plant are presented in the QRA 2019. 

9.10.1.2 Chlorine Concentration at Louvre 

The concentration of chlorine inside the chlorine store was calculated by assuming a well 

mix model based on an initial release rate equals to the chlorine production rate of one 
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OSCG unit and the volume of chlorine store. The calculated concentration was assumed 

as the concentration at the chlorine store’s louvre, which the normal ventilation remains 

on as the worst scenario.   

9.10.1.3 Simulation Result by Modelling 

The concentration of chlorine was simulated by modelling. The toxic effect of chlorine 

was implicitly expressed in the dispersion modelling. Three toxic levels (contours) were 

used to express the lethality of the chlorine gas cloud.  

 LD90 – 90% of healthy people outdoor will die within this contour  

 LD50 – 50% of healthy people outdoor will die within this contour  

 LD03 – 3% of healthy people outdoor will die within this contour 

The model results indicated that the chlorine’s LD03 concentration drifts around 1.8m 
from the release location. The minimum distance from the louvre of the first and second 
OSCG Plants to the site boundary is at least 24m and 50m respectively. Therefore, no off-
site risk was predicted from the rupture of OSCG product chlorine pipe or leakage of 
flange. 

9.10.2 Hydrogen Release Analysis 

The potential hydrogen release scenarios from the OSCG plant were analysed in the QRA 

2019. A fault tree analysis and an event tree analysis were performed to estimate the 

frequency of an ignition of hydrogen inside the chlorine store if hydrogen is released from 

the OSCG’s pipework, catholyte tank and seal pot. The hydrogen release event considered 

involves the following:  

 Hydrogen released from (1) a section of pipework and associated equipment from 
electrolyzer to the seal pot and (2) a section of pipework from the seal pot to the 
hydrogen vent pipe;  

 Hydrogen released is not detected by the hydrogen gas detectors (detection ranges 
covering one OSCG Plant);  

 The OSCG Programmable Logic Controller (PLC) or the main control panel PLC is 
unable to perform an emergency shutdown of the OSCG; and  

 Hydrogen released is ignited by an ignition source in the chlorine store.  

The analysis of QRA 2019 concluded that the total frequency of a hydrogen explosion 

would be 6.16 × 10-10 per year, is below 1 × 10-9 per year. Therefore, the hydrogen release 

event was not further considered in the QRA. 

Two hydrogen gas outlets, namely the northern outlet and the southeast outlet (both 

have a hydrogen emission height of about 9 m above the ground level), will be provided 

at the rooftop of the existing chlorine building for the first OSCG Plant.  The northern 

outlet (for the first train of OSCG units) will be located at about the midpoint of the 

northern chlorine building boundary. The southeast outlet for the second train of OSCG 

units will be set at the southeast corner of the existing chlorine building.  Areas around 

the northern and eastern boundaries of the existing chlorine building are open space and 
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no construction works will be carried out in these areas.  Area to the immediate south of 

the chlorine building is the existing chemical building. Only internal modifications of the 

existing chemical building will be carried out under this Project, which will not increase 

the ignition probability of hydrogen release from the outlets of chlorine building.  

Construction of the WTW extension building will be carried out in the existing open space 

to the west of the chlorine building as shown in Exhibit 9.1.  Key construction works such 

as excavation and building foundation will be carried out below the vertical level of the 

hydrogen gas outlet points.  Construction of superstructures such as erection of concrete 

structures will be carried out at a similar vertical level of the hydrogen gas outlet points. 

However, such activities will be confined within the proposed WTW extension site 

boundary, which is about 20 m and 39 m away from the northern and southeast outlets 

of hydrogen gas. As the hydrogen gas is lighter than the air, it would tend to rise into the 

atmosphere and thus quickly diluted and dispersed. Given the buffer distances, and with 

implementation of the precautionary measures (as listed in Section 9.14.3 below) to 

avoid disturbance to the chlorine building, construction of superstructures within the 

WTW extension site will not increase the ignition probability of hydrogen. 

9.10.3 Hazardous Cases from HAZOP Workshop and Risk Results 

During the operation of the first OSCG plant (Phase 1 and Phase 2), all the hazardous 

events in connection to liquid chlorine would be eliminated. Site specific HAZOP 

workshop was conducted for the first OSCG plant under the QRA 2019. All hazardous 

events identified in HAZOP were considered in the QRA 2019 to pose no offsite risks (as 

summarized in Table 9-4. Hence, no individual and societal risk results are presented in 

the QRA 2019. More specific details of the HAZOP carried out under the QRA 2019 have 

been reviewed to be not applicable to this Project and are therefore not presented in this 

report. Mitigation measures for operation of the OSCG under this Project are 

recommended in Section 9.14.2. 

Table 9-4  Rationalization of Hazardous Cases from HAZOP Workshop in QRA 
2019 

Item 
No. 

Scenario Description Scenario Material 
Released  

Analysis 

1 Burst of chlorine gas pipes Leak Chlorine 
vapour 

The flowrate and concentration of chlorine to be released 
outside the chlorine store were calculated based on the 

chlorine production rate of the WTW. The LD03 
concentration is around 1.8m from the chlorine store (refer 
to Section 9.10.1), no off-site risk is anticipated, and this 

scenario is not further considered.   

2 Chlorine dry scrubber blockage 
leading to pressure build up 
along chlorine gas pipe from 

hypochlorite tower to chlorine 
dry scrubber 

Leak Chlorine 
vapour 

There is no vent pipe or pressure relief valve for releasing 
chlorine gas. Pressure can build up, but no chlorine gas will 
be released from the system. 

3 Negative seal pot and positive 

seal pot’s water levels reduce due 
to insufficient water supply, 
chlorine gas will bypass to 

hypochlorite tower 

Leak Chlorine 

vapour 

There is no vent pipe or pressure relief valve for releasing 

chlorine gas. The dry scrubber will be provided to adsorb the 
chlorine gas before discharge to the vent.    

4 Temperature increase at Leak Chlorine The hypochlorite solution is relatively stable under a high pH 
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9.11 CONSTRUCTION OF SHW WTW EXTENSION AND 
MODIFICATION OF EXISTING SHW WTW FACILITIES  

Construction of the proposed SHW WTW extension and modification of the existing SHW 

WTW facilities including the construction of the second OSCG plant proposed under this 

Project is scheduled to commence after decommissioning of liquid chlorine storage. 

Hence, all the hazardous events in connection to liquid chlorine would be eliminated 

during the Project construction. The construction activities within the boundary of the 

existing SHW WTW would include excavation, erection of concrete structures and 

installation of Electrical and Mechanical (E&M) equipment. All the construction activities 

will comply with General Specification for Civil Engineering Works. This can ensure all 

design and construction works are under proper control and safe to the public and 

workers.   

During the Project construction, the first OSCG plant will be operated inside the existing 

chlorine store and therefore protected and shielded by reinforced concrete panels of the 

chlorine store building. In case of chlorine or hydrogen release associated with 

construction activities or structural damage, the influence zone and the associated impact 

from the gas release are expected to be minor and similar to those presented in Section 

9.10. No off-site hazard impact is anticipated. Risk mitigation measures for construction 

of the SHW WTW extension as recommended in the approved EIA will be observed and 

adopted where applicable or practicable (see Section 9.14.3 and Appendix 9B) to avoid 

vibration or structural disturbance to the chlorine store.  No HA study would be required 

for construction of the Project. 

With proper trainings, the people (contract staff and construction workers) involved in 

the construction phase of SHW WTW Extension are not considered as off-site population 

and are voluntary acceptors of risks. 

hypochlorite tower due to cooler 
failure, chlorine gas may be 

released due to decomposition of 
hypochlorite 

vapour condition. The amount of chlorine gas release due to 
temperature increase of hypochlorite will be small and 

adsorb by the dry scrubber. No chlorine gas is released 
offsite from the OSCG system. 

5 Hypochlorite tower overflows. 

The hypochlorite solution reacts 
with hydrochloric acid in the 
wastewater gutter and generates 

chlorine gas 

Leak Chlorine 

vapour 

The tanks collect the process drains from the OSCG Plant. 

The volume of chemical drained to the tanks are limited. 
Chlorine gas, if generated, will be of small amount when 
compared to Item No. 1 above. No off-site risk is anticipated. 

6 No instrument air supply to 
dechlorination tower. Chlorine 
gas may be release from at brine 

receiver through lean brine re-
circulation 

Leak Chlorine 
vapour 

The brine contains only small amount of chlorine of 10 to 
40ppm. The brine in the dechlorination tower is with pH 
control by sodium hydroxide and dosing of sodium bisulfite 

that convert the free chlorine into sodium hypochlorite. 
There will be no off-site release of chlorine from the system. 

7 Burst of hydrogen pipes Leak Hydrogen 
gas 

Indoor release of hydrogen gas in the chlorine store can 
lead to fire and explosion. Escalation of explosion can 

induce an overpressure causing damages in the chlorine 
store. This scenario was analysed (refer to Section 9.10.2). 
Since the event frequencies of hydrogen explosions are 

lower than 1E-09 per year, the scenario is not further 
considered. 
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9.12 TESTING, COMMISSIONING AND OPERATION OF THE 
SECOND OSCG PLANT 

The design and operation data for the second OSCG plant will follow that of the first OSCG 

plant. Thus, the mitigation measures and risk analysis results for operation of the first 

OSCG plant as discussed in Section 9.10 are applicable to the second OSCG plant. The 

dispersion distance of the chlorine LD03 concentration was predicted to be only around 

1.8m from the release point of the first OSCG plant, which is highly localized.  The event 

frequencies of hydrogen explosions for the first OSCG plant were lower than 1E-09 per 

year. Similar risk outcome is expected for operation of the second OSCG plant. No off-site 

hazard would arise during the Project operation.  No further HA study would be required. 

Specific details of the HAZOP workshop undertaken for the first OSCG plant (which is 

under construction) have been reviewed to be not applicable to this Project and are 

therefore not presented in this report. Mitigation measures for operation of the OSCG 

under this Project are recommended in Section 9.14.2. 

9.13 DANGEROUS GOODS 

Under this Project, pressure swing adsorption (PSA) would be used to produce oxygen 

on-site. The PSA units involve absorber units operated in parallel, which are fed with air, 

whereas nitrogen is physically adsorbed by molecular sieve.  Oxygen permeates the 

adsorber media and then feeds the ozone generation units.   

The PSA process requires on-site storage of oxygen, which is defined as Dangerous Goods 

(DG) under the Dangerous Goods Ordinance (DGO) (Cap.295). The associated DGO 

category and storage quantity are summarized in Table 9-5 below.   

Table 9-5   Proposed DG Store of the Project at Ultimate Design Stage 

SUBSTANCE DGO CATEGORY  DESCRIPTION 

ESTIMATED 

STORAGE 

QUANTITY  

Oxygen (in gaseous form) Cat. 2 / Class 1 Oxygen Generation Units (PSA) About 64 m3 

 

Based on the tentative design, the oxygen will be stored in gaseous form at room 

temperature (typically 20oC) in a total number of 4 buffer tanks (5 m3 each) and 2 

ancillary tanks (22 m3 each). This would result in a total oxygen storage quantity of about 

64  m3, which is the design storage for operation of the SHW WTW at its ultimate design 

capacity of 300MLD. No liquified oxygen and ozone will be stored on-site. The tanks will 

be operated at a low pressure of 6 barg and all the tanks will be located in open air. The 

location and tentative layout of the oxygen tanks are shown in Exhibit 9.3.  
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Exhibit 9.3 Locations of Oxygen Tanks 

 

Roof level of proposed WTW 

extension building to the north of 

oxygen tank area is about +50 mPD 

 Oxygen buffer tank (2.2 Dia. 2.3 H. each ) 

 Auxiliary oxygen Tank (2.5 Dia. 8.8 H. each) 

 

Legend 

Possible Projectile Route of 

Flying Fragment from Tank 

Explosion 

Direction of Biogas Buffer Tank 

of ORRC Phase 1 
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Oxygen gas is not toxic.  Any oxygen release from tank leakage or rupture will be quickly 

and adequately dispersed or diluted in open air and therefore would not pose any hazard 

concern. 

The potential risk of the oxygen storage is related to the flying fragment from tank 

explosion. Any dramatic increase in temperature (e.g. in case of fire event) or overfilling 

of oxygen gas would increase the internal pressure of the gas. Without adequate venting 

or pressure-relief devices on the tanks, pressures could build up and exceed the tensile 

strength of the tank, and the stored gases could rupture the tank. The rapid release of the 

gas through a ruptured tank could have an explosive effect.  

The closest populated area is located to the northwest of the oxygen tank area (i.e. ORRC 

Phase 1). Flying fragment from any tank explosion to the north and most northwest 

directions will be blocked or protected by the concrete WTW extension building as shown 

in Exhibit 9.3.  Based on the possible projectile route of flying fragment from the small 

oxygen buffer tank (5 m3 each) as illustrated in Exhibit 9.3, the shortest flying distance 

to the nearest population (i.e. ORRC Phase 1) would be >130 m. In view that the oxygen 

tanks are operated at low pressure of only 6 barg and with consideration of the small 

storage tank size of only 5 m3 each, the consequences of the oxygen buffer tank are not 

considered life threatening to the workers in ORRC Phase 1 of over 130 m away.   

The ancillary tank is relatively larger (but still only 22 m3 each). According to the 

arrangement and locations of the ancillary tanks, the ORRC Phase 1 would be completely 

shielded by the proposed WTW extension building from any flying fragment from the 

ancillary tanks. Based on the possible fragment flying direction from the ancillary tanks 

as illustrated in Exhibit 9.3, the closest off-site population would be the road traveller of 

Cheung Tung Road of over 320m away. In view that the oxygen tanks are operated at low 

pressure of only 6 barg and with consideration of the large buffer distances and small 

storage tank of only 22 m3 each, the consequences of the ancillary oxygen tank would not 

induce any off-site fatality risk.   

The existing biogas buffer tank of ORRC Phase 1 is located to the north or slightly 

northwest of the proposed oxygen storage area. Any flying fragment from oxygen tank 

explosion towards the biogas buffer tank of ORRC Phase 1 will be blocked by the concrete 

SHW WTW extension building as shown in Exhibit 9.3.  There would be no possible 

pathway of flying fragment between the oxygen tanks and the biogas buffer tank of ORRC 

Phase 1 due to the blockage of the new SHW WTW extension building. The proposed 

oxygen gas storage of this Project will not increase the risk of biogas storage in ORRC 

Phase 1. 

To completely avoid the tank explosion risk, all the proposed oxygen storage tanks shall 

have multiple safety devices working in parallel including bursting disc, pressure relief 
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valves, pressure and temperature monitoring devices etc. The precautionary and safety 

measures proposed for the oxygen storage are presented in Section 9.14.4 below. With 

implementation of the recommended safety measures, no off-site hazard impact is 

expected from the oxygen gas storage tanks. 

 

9.14 MITIGATION MEASURES 

9.14.1 Construction, Testing and Commissioning of First OSCG Plant 

The following safety management measures as recommended in the QRA2019 should be 

implemented during construction, testing and commissioning of the first OSCG plant to 

minimize the risks of liquid chlorine store:  

 Number of chlorine drum stored should be minimized as far as practicable. 

 Induction trainings, regular safety trainings and drills should be conducted to 
increase awareness to chlorine risks.  

 Construction works should be suspended temporarily during loading and unloading 
of chlorine drum.  

 Construction vehicle maneuvering inside the WTW should be suspended temporarily 
during chlorine drum transfer. 

 Existing ventilation system should be protected from dust and water ingress to ensure 
the chlorine scrubbing system is intact and functioning properly.  

 Existing chlorine detection system should be well maintained and protected.  

 Openings of the chlorine store should be blocked when not used to maintain the air 
tight condition of the chlorine store.  

 Light weight segregation hoardings are recommended to minimize drum damage 
likelihood if hoarding overturned.  

 Approximate 1.5m separation distance between chlorine drum and the segregation 
hoardings is recommended.  

Construction works close to the segregation hoardings should be minimized.  

 Banksman should be provided to prevent machine impingement to the segregation 
hoardings.  

 Use of heavy machine inside chorine store should be minimized.  

 Concrete breaking and excavation for sump pits and trenches should be carried out 
after chlorine drums are removed.  

 Saw cut should be adopted to isolate the ground concrete slab from the chlorine store 
before concrete breaking, vibration to the chlorine store kept to minimum.  



 

 

 

AGREEMENT NO. CE 82/2017 (WS) – SIU HO WAN WATER TREATMENT WORKS EXTENSION - 

INVESTIGATION, DESIGN AND CONSTRUCTION  

 
 

182 

Review Report on Environmental Impact Assessment| Issue 2 
 

182 

 

Review Report on Environmental Impact Assessment| Issue 2 
 

182 

 

Review Report on Environmental Impact Assessment| Issue 2 
 

182 

 

 

 Vibration monitoring should be implemented with a limit set at 7.5mm/s at the 
chlorine store during concrete breaking work. 

 Settlement monitoring should implemented at the chlorine store during excavation of 
trenches adjacent to the chlorine store. 

9.14.2 Operation of First and Second OSCG Plant 

Chlorine Gas Release 

Emergency chlorine scrubbing system should be installed in each OSCG plant building to 

remove any leaked chlorine. A chlorine gas detection and alarm system should also be 

installed at each OSCG plant. On detection of chlorine content at a level of 1 ppm or above 

in the OSG building, the normal ventilation system should stop / close and the scrubbing 

system should activate automatically. The air/ chlorine mixture in the affected plant area 

should be drawn into the scrubber by the scrubber fan. 

An electrically-operated isolating damper should be provided in the scrubber intake for 

recycling which opens automatically when the scrubber fan starts up. An additional 

isolating damper should be provided to isolate the normal ventilation system when the 

scrubber system is operating. 

The scrubber system should normally set to recycle air back to the OSCG plant building. 

The treated air may be discharged to atmosphere at roof level when the chlorine 

concentration is below 1 ppm. 

Hydrogen Gas Release 

Individual vent pipe should be provided for each OSCG unit for hydrogen release and the 

exhaust point of each vent pipe should be located at the roof level of the OSCG plant 

building  to enhance dispersion of hydrogen gas. 

9.14.3 Construction of SHW WTW Extension and Modification of 

Existing SHW WTW Facilities 

No co-location of construction activities and liquid chlorine drums within the SHW WTW 

site should be allowed under the Project. 

All construction activities of the Project shall comply with General Specification for Civil 

Engineering Works. Risk mitigation measures for construction of the SHW WTW 

extension as recommended in the approved EIA should be adopted, where applicable, to 

avoid structural disturbance to the OSCG facilities. The relevant mitigation measures to 

be adopted under this Project are listed below. 

Monitoring and Inspection 

 Monitor the excavation activity to avoid excavation to the wrong depth (too much 
excavation). 
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 Conduct monitoring to ensure the stability of building during construction phase. 

 Inspection and supervision to ensure operation of equipment properly. 

 Inspection of excavation progress near chlorine building and chemical storage 
building. 

Waste Management 

 Ensure good C&D waste management. 

 Provide on-site sorting of debris to avoid excessive debris accumulation. 

 Provide temporary storage for debris at appropriate location. 

 Ensure flammable waste is stored at appropriate/designated location. 

Traffic Management 

 Maintain access roads as a freeway. 

 Provide sufficient maintenance of the vehicle/generator/equipment. 

 Set a speed limit for site vehicle. 

 Propose a designated route for site vehicles. 

 Provide adequate firefighting equipment at the chemical storage area. 

 Provide clear road signs for site vehicles. 

 Install hump on the access roads to reduce the speed of site vehicles. 

 Provide crash barrier to protect the chlorine building and the chemical storage 
building. 

 No parking on access road 

 Provide proper parking area designated for dump trucks. 

Chemicals/Material Management 

 Ensure good management of material delivery to avoid excessive material stock on 
site. 

 Avoid incompatible chemicals storing together; provide separate storage locations for 
different chemicals which are incompatible to each other. 

 Provide appropriate labels according to Dangerous Goods Ordinance. 

 Follow Fire Services Department’s requirement for flammable waste storage.  

 Keep the amount of flammable waste stored in a minimum level. 

 Ensure adequate separation distance between each flammable material storage area 

 No stockpile of material near the chlorine building and the access road is allowed. 

Construction Activity/Personnel Management 

Personnel 

 Ensure sufficient guarding at SHW WTW to provide sufficient access control. 
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 Provide clear indication of OSCG-related facilities and their hazards.  

Activity 

 Prepare a safety plan to avoid any electricity supply facilities located inside/adjacent 
to the chlorine building. 

 Propose a “Permit-to-move” system for large equipment/plant movement:  

● Contractor provides WSD a list indicating the number and type of 
equipment/plant to be mobilized, equipment/plant movement route and 
mobilization methodology. 

● A risk assessment is conducted by Safety Officer (Contractor). 

● No equipment/plant movement should be allowed before approval from 
WSD/Safety Officer is obtained. 

● The “Permit” shall restrict the time period that equipment/plant can be 
mobilized. 

● Supervision of permitted work by Safety Representatives from Contractor. 

 Follow WSD’s “Permit-to-work” System for extended chlorine pipework connection: 

● No connection work can commence before approval from WSD is obtained. 

● Supervision of permitted works by the Contractor’s Safety Representative. 

 No blasting operation on site is allowed. 

 Define restricted zone for the equipment (i.e. keep the equipment from the Chlorine 
Building at a safe distance).  The extent of the restricted zone would be determined 
by the size of the equipment. 

 Limit the reach of the tower crane used. 

 Ensure generators are placed at a safe distance from chlorine building. 

 Provide indication/sign for chlorine pipeworks. 

 Provide method statement with protective measures for the chlorine dosing 
pipeworks (and other facilities). 

 Avoid welding operation inside buildings installed with chlorine pipeworks. 

 If welding is unavoidable, “Hot-work permit” system should be applied for welding 
operation inside buildings installed with chlorine pipeworks: 

● No welding work is allowed before approval from WSD is obtained. 

● Provide supervision to the operations inside buildings installed with chlorine 
pipeworks by the Safety Representative from Contractor. 

Landscaping Work Management 

 Avoid plantation of deep root trees near buildings, especially Chlorine Building. 
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Investigation 

 Investigate the lateral support of buildings/excavation to ensure proposed extent of 
excavation would not affect building stability. 

 Locate chlorine pipeworks before execute excavation. 

Training 

 Provide adequate training to equipment operator. 

 Provide adequate training to construction workers on the rooms accommodating 
OSCG-related facilities and their associated hazards. 

 Provide adequate training to construction workers on the nature and hazards of 
chlorine, safety precautions and emergency measures for leakage of chlorine from 
piping or installations. 

Other Recommendations 

 Maintain all access roads of fire engine/FSD vehicles/ambulance as a freeway.  

 No equipment/plants and site vehicle are allowed to park on the access roads. 

 Prepare and implement safety plan and emergency plan. 

 Follow the requirements stipulated in Dangerous Goods Ordinance and its subsidiary 
regulations for the storage, conveyance and use of potassium permanganate, nitrogen 
and other substances giving inflammable vapour during the construction stage.  

 Follow EPD’s requirement for the storage and conveyance of chemical waste. 

 Trim any vegetation near the chlorine building or work site to prevent the spread of 
fire. 

 Provide sufficient number of fire extinguishers. 

9.14.4 Oxygen Gas Storage 

The following precautionary and safety measures should be adopted for the proposed  

oxygen gas storage in SHW WTW: 

 Bursting disc should be installed on the valve of the oxygen tank to allow the gas to 
escape prior to any tank rupturing. 

 In addition, two pressure relief valves (PRV) should be installed at each oxygen tank, 
Changeover valves should be installed to allow oxygen tanks to have dual safety relief 
devices, letting relief devices get their maintenance without interrupting protection 
from overpressure.  

 Pressure gauges should be used for monitoring storage and operating conditions. 
Temperature gauges may be installed to enhance the monitoring capability.  

 The oxygen tanks should be typically made of resilient steel to resist corrosion. 

 Chain link fence should be installed around the storage area to provide a distinct 
demarcation from the rest of facilities and activities to avoid disturbance to the tanks. 
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 According to the general DG license requirement, regular inspection shall be carried 
out for the oxygen storage tanks and related facilities. The inspection should cover 
pressure test for pipeline and pressure relief valves, calibration of pressure and 
contents gauges.  

 

9.15 CONCLUSION 

Under the latest Project design, OSCG will be used to replace the importation of liquid 

chlorine for disinfection of process water. The proposed design change will eliminate the 

hazards associated with liquid chlorine of the existing SHW WTW in the long term. 

Hazard impacts arising chlorine releases from the existing SHWWTW operation, due to 

the construction, testing and commissioning of the proposed OSCG system were assessed 

in the QRA 2019.  

The individual risk and societal risk results of QRA 2019 showed compliance to the risk 

criteria in the EIAO-TM. Measures suggested in the QRA 2019, such as monitoring and 

close site supervision, should be adopted minimize the impact from construction 

activities to the chlorine drums.  

No co-location of construction activities and liquid chlorine drums within the SHW WTW 

site is proposed under the Project. The risks of liquid chlorine release during construction 

of this Project would be eliminated under the latest design. 

Operation of the OSCG system will also commence after decommissioning of the liquid 

chlorine storage. The QRA 2019 analysed the hazardous events due to operation of the 

proposed OSCG system (without liquid chlorine storage) and concluded that the 

associated risks are minor and will not pose any off-site hazard impact. Mitigation 

measures including the provision of the emergency chlorine scrubbing systems would 

minimize the impact from OSCG operation. 
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10 Review of Waste Management 
Implications 

10.1 INTRODUCTION 

This Section presents the review of waste management implications during construction 

and operation phases in the approved EIA Report.   

10.2 ENVIRONMENTAL LEGISLATION AND STANDARDS 

The criteria and guidelines for assessing waste management implications are outlined in 

Annex 7 and Annex 15 respectively of the Technical Memorandum on Environmental 

Impact Assessment Process (EIAO-TM). 

The relevant legislation relating to the handling, treatment and disposal of wastes has 

been reviewed and considered remaining valid. 

 Waste Disposal Ordinance (Cap. 354); 

 Waste Disposal (Chemical Waste) (General) Regulation (Cap. 354C); 

 Land (Miscellaneous Provisions) Ordinance (Cap. 28); 

 Public Health and Municipal Services Ordinance (Cap. 132) - Public Cleansing and 
Prevention of Nuisances Regulation. 

The Waste Disposal Ordinance (WDO) prohibits the unauthorised disposal of wastes, 

with waste defined as any substance or article, which is abandoned.  The Waste Disposal 

(Charges for Disposal of Construction Waste) Regulation (Cap 354N) 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.  It does not include any sludge, screening or matter removed in 

or generated from any desludging, desilting or dredging works. Under the WDO, wastes 

can be disposed of at sites licensed by the EPD. 

The Public Cleansing and Prevention of Nuisance Regulation provides control on illegal 

tipping of wastes on unauthorised (unlicensed) sites. 

10.2.1 Construction and Demolition (C&D) Materials 

The current policy relating to the disposal of C&D material is documented in the Works 

Bureau Technical Circular No. 2/93B, ‘Public Filling Facilities’. Construction and 

demolition materials that are wholly inert, namely public fill, should not be disposed of 
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to landfill, but taken to public filling areas which usually form part of reclamation 

schemes. The Land (Miscellaneous Provisions) Ordinance requires that dumping licences 

are obtained by individuals or companies who deliver public fill to public filling areas. 

The licences are issued by the Civil Engineering and Development Department (CEDD) 

under delegated authority from the Director of Lands. 

In addition to the Works Bureau Technical Circular (WBTC), EPD and CED have produced 

a leaflet titled ‘New Disposal Arrangements for Construction Waste’ (1992) which states 

that C&D material with less than 30% by weight of inert material (that is, public fill) will 

be accepted at landfill. If the material contains more than 30% inert material, the waste 

must be sorted with suitable material and sent to public filling area and the non-inert 

material (that is, C&D waste) sent to landfill for final disposal. 

Measures have been introduced under the Project Administration Handbook for Civil 

Engineering Works to enhance the management of C&D material including rock, and to 

minimize its generation at source. The enhancement measures include: (i) drawing up a 

Construction and Demolition Material Management Plan (C&DMMP) at an early design 

stage to minimize C&D material generation; (ii) vetting of the C&DMMP prior to 

upgrading of the Project to Category A in the Public Works Programme; and (iii) 

providing the contractor with information from the C&DMMP in order to facilitate him in 

the preparation of the Waste Management Plan (WMP) and to minimize C&D material 

generation during construction. Projects generating less than 50,000m3 C&D material or 

importing less than 50,000m3 fill material are exempt from the C&DMMP. ETWB TCW 

19/2005 was issued to introduce additional measures to enhance waste management on 

construction sites. 

10.2.2 Chemical Waste 

Under the regulation of WDO, the Waste Disposal (Chemical Waste) (General) Regulation 

provides regulations for chemical waste control, and administers the possession, storage, 

collection, transport and disposal of chemical wastes. The Environmental Protection 

Department (EPD) has also issued a ‘guideline’ document, the Code of Practice on the 

Packaging, Labelling and Storage of Chemical Wastes (1992), which details how the 

Contractor should comply with the regulations on chemical wastes. 

10.3 ASSESSMENT METHODOLOGY AND CRITERIA 

The methodology for assessing potential waste management impacts during the 

construction and operation phases of the Project included the following tasks: 

 estimation of the types and quantities of wastes generated; 

 examination of opportunities for waste reduction and re-use (both on-site and off-
site) and the required disposal options for each type of waste; 
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 assessment of potential environmental impacts from the management of solid 
wastes with respect to potential hazards, air and odour emissions, noise and 
wastewater discharges; and 

 identification of impacts on the capacity of waste collection, transfer and disposal 
facilities. 

Mitigation measures and good site practices have been recommended with reference to 

the applicable waste legislation and guidelines. 

10.4 IDENTIFICATION AND EVALUATION OF ENVIRONMENTAL 
IMPACTS 

10.4.1 Construction Phase 

The main construction works of the Project would include: 

 Extension of SHW WTW (including mainlaying between SHW WTW and RWBPS); 

 Construction of SHW RWBPS; 

 Refurbishment of POPS; 

 Uprating of PO2PS; and 

 Laying of raw water mains and cables at Pui O. 

The construction activities to be carried out for the proposed Project would generate a 

variety of wastes. The identified waste types include: 

 Construction and demolition (C&D) materials; 

 General refuse; and 

 Chemical waste. 

10.4.1.1 Construction and Demolition Materials 

Construction and demolition (C&D) material would be generated from site formation, 

excavation, building and demolition works for the Project. The C&D material from the 

Project may consist of inert materials such as soil, rock, concrete, brick and asphalt, as 

well as non-inert materials comprising metal, timber, paper and plastic. Based on the 

latest design of the proposed Project, the total volume of C&D material to be generated 

from the construction of the Project was estimated to be approximately 130,794 m3. A 

summary of the estimated volumes of C&D material is presented in Table 10-1. 
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Table 10-1 Summary of C&D Material Volumes 

Works Location Total C&D 
Material 

Generated 
(m3) 

Inert C&D 
Material 

(m3) 

Inert C&D 
Material to 
be re-used 

(m3) 

Surplus Inert 
C&D Material 
for Disposal 

(m3) 

Non-inert 
C&D Material 

(m3) 

Extension of SHW 
WTW 

105,137 95,711 4,504 91,208 9,426 

Construction of 
SHW RWBPS 

5,914 5,450 0 5,450 464 

Refurbishment of 
POPS and Uprating 
of PO2PS 

4,103 3,735 1,007 2,728 368 

Laying of raw 
water mains at Pui 
O 

15,640 14,545 2,891 11,654 1,095 

Total 130,794 119,441 8,402 111,040 11,353 

The majority of C&D materials generated from the Project will be inert C&D materials 

from excavation works. Approximately 119,441 m3 of inert C&D materials, with 48,749 

m3 increase compared with that in EIA stage (70,692 m3), would be generated. It is 

anticipated that C&D material generated from the mainlaying works at Pui O would be 

suitable for backfilling of the trench/pit for mainlaying at SHW and Pui O. Approximately 

8,402 m3 inert C&D material would be re-used on-site. Approximately 111,040 m3 

surplus inert C&D material, with 49,948 m3 increase compared with that in EIA stage 

(61,092 m3) would be transported to designated public fill reception facilities (Tuen Mun 

Area 38 Fill Bank) or concurrent projects for reuse, which shall be confirmed with CEDD, 

for disposal. With proper material handling and disposal, no waste management 

implication would be expected due to the increase of surplus inert C&D material. 

Approximately 11,353 m3 non-inert C&D materials (e.g. metal, timber, paper and plastic) 

will be generated from site clearance and general construction activities. Reusable / 

recyclable non-inert C&D materials (e.g. paper, scrap metal, scrap plastic, etc.) would be 

segregated and reused on-site or collected by recycler for off-site reuse as far as possible 

before disposal to landfill. The remaining non-recyclable non-inert C&D materials would 

be disposed of at a landfill site (e.g. WENT Landfill), which shall be confirmed with EPD. 

The potential environmental impacts arising from the handling and disposal of C&D 

material, such as air and odour emissions, noise and potential hazards, would be 

negligible. Appropriate measures should be taken to minimise potential adverse impacts 

from dust during the transportation of the C&D material. 

10.4.1.2 General Refuse 

Throughout the construction stage, the workforce would generate general refuse 

comprising food scraps, waste paper, empty containers, etc. The amount of general refuse 

that may be produced is dependent on size of workforce at site. Considering no material 
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change of project components and scale compared with that in EIA stage, the amount of 

general refuse arising from the revised scheme would be similar to that for the original 

scheme during construction phase. The general refuse generated will be collected by a 

waste collector and disposed of at waste transfer/disposal facilities and then to landfill. 

Release of general refuse into the nearby streams at Pui O or the drainage channel at Siu 

Ho Wan should not be permitted as introduction of these wastes is likely to have 

detrimental effects on water quality in the area. Effective collection of site wastes would 

be required to prevent waste materials being blown around by wind, flushed or leached 

into the aquatic environment, and odour nuisance. The work sites may also attract pests 

and vermin if the waste storage area is not well maintained and cleaned regularly. 

Disposal of refuse at sites other than approved waste transfer or disposal facilities can 

lead to environmental impacts. 

Mitigation measures recommended should be implemented properly so as prevent any 

adverse environmental impacts arising from the storage, handling and transportation of 

refuse. 

10.4.1.3 Chemical Waste 

The maintenance and servicing of construction plant and equipment may possibly 

generate some chemical wastes, for instance, cleaning fluids, solvents, lubrication oil and 

fuel. Maintenance of vehicles may also involve the use of a variety of chemicals, oil and 

lubricants. 

Chemical wastes arising during the construction phase may pose environmental, health 

and safety hazards if not stored and disposed of in an appropriate manner as stipulated 

in the Waste Disposal (Chemical Waste) (General) Regulation. The potential hazards 

include 

 toxic effects to workers; 

 adverse impacts on water quality from spills; and 

 fire hazards. 

The amount of chemical waste cannot be accurately predicted at this stage since it largely 

depends on the contractor’s housekeeping measure.  However, it is anticipated that the 

quantity of chemical waste, such as lubricating oil and solvent produced from plant 

maintenance, would be small and in the order of a few hundred litres per month. The 

amount of chemical waste expected to be generated would be quantified in the site 

Waste Management Plan to be prepared by the Contractor. Considering no material 

change of project components and scale compared with that in EIA stage, the amount of 

chemical waste arising from the revised scheme would be similar to that for the original 

scheme during construction phase. 
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With the incorporation of suitable arrangements for the storage, handling, transportation 

and disposal of chemical wastes under the requirements stated in the Code of Practice on 

the Packaging, Labelling and Storage of Chemical Waste, no unacceptable environmental 

impacts and hazards will result from the handling, transportation and disposal of 

chemical waste arising from the Project. 

10.4.2 Operation Phase 

Sludge generated from the water treatment process would be the major waste during the 

operation of the Project. The sludge would be dewatered on site and then delivered to 

landfill (e.g. WENT Landfill) for disposal. Due to no change of the total ultimate water 

treatment capacity of 300ML, the estimation of the total volume of dewatered sludge of 

approximately 1500 m3 would remain unchanged. 

Other types of wastes such as chemical waste, and general refuse would also be generated 

during operation of the Project. Considering no change of nature and scale of the Project 

compared with that in the EIA stage, the amount of general refuse and chemical waste 

arising from the revised scheme is about the same with the original scheme during 

operation phase. 

General refuse will be stored in closed containers and will be regularly collected by 

approved waste collector for proper disposal at the landfill site. All chemical wastes will 

be handled, transported and disposed in compliance with the Waste Disposal (Chemical 

Waste) (General) Regulation as well as the Code of Practice on the Packaging, Labelling 

and Storage of Chemical Wastes.  There will be no discharges of refuse and chemical 

wastes into the environment. 

10.5 MITIGATION MEASURES 

Mitigation measures and good construction site practices were recommended in the 

approved EIA Report to ensure proper handling, storage, transportation and disposal of 

the materials at the outset and throughout the construction phase of Project. No changes 

of these recommended mitigation measures and good site practices are proposed in 

this review. 

No mitigation measures were recommended specifically for operation phase in the 

approved EIA Report. Nonetheless, it is recommended that general refuse shall be stored 

in closed containers and regularly collected by approved waste collector for proper 

disposal at the landfill site. All the chemical wastes arising from the Project operation 

shall be properly stored, handled, transported and disposed in accordance with the 

requirements stated in the Waste Disposal (Chemical Waste) (General) Regulation and 

Code of Practice on the Packaging, Labelling and Storage of Chemical Wastes. 

All mitigation measures recommended in the EIA will be followed. 
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10.6 LAND CONTAMINATION 

10.6.1 Introduction 

This Section presents the potential implications of land contamination associated with 

the proposed design changes. 

10.6.2 Relevant Legislation, Policies, Standards and Criteria 

The following requirements and guidelines are relevant to assessment of land 

contamination. 

 Section 3.1 of Annex 19 of EIAO-TM under the EIAO; 

 Guidance Note for Contaminated Land Assessment and Remediation (August 
2007); 

 Guidance Manual for Use of Risk-Based Remediation Goals (RBRGs) for Contaminated 
Land Management (December 2007); and 

 Practice Guide for Investigation and Remediation of Contaminated Land (August 
2011). 

10.6.3 Assessment Methodology 

According to the Practice Guide, site appraisal shall precede to determine the need for 

site investigation, and to provide the information to support a contamination assessment, 

which the findings will subsequently determine if site remediation is required. 

The site appraisal consists of the following: 

 desk-top review of existing and historical survey maps; 

 interpretation of existing and historical aerial photographs; 

 review of land use record, permitted uses of existing private lots; 

 site walkover to verify the collected information; and 

 review the relevant government records (i.e. Dangerous Goods storage, spillage / 
leakage of chemicals, chemical wastes producers) of the Project Site 

A site walkover was undertaken to identify any physical clues of contamination, such as 

presence of industrial related building structures, chemical drums, chemical or oil stains, 

unnatural colours / odours and abandoned piping / mechanical components. 

10.6.4 Site Appraisal 

10.6.4.1 Review of Historical Aerial Photos and Past Land Uses 

A review of historical aerial photos (from 1963 – 2019) was undertaken to identify the 

past land uses within the project areas (Appendix 10A).  Based on the historic photos, 

the land uses in the SHW site were formerly hilly terrain covered by vegetation, sea, 
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vacant land while that in the Pui O site were formerly agricultural land, existing road, 

woodland, vacant land and petrol filling station. A summary of the review is provided in 

Table 10-2. 

Table 10-2 Review of Historical Aerial Photographs 

Aerial 
Photo 

Reference 

Year Observed Land Use 

Siu Ho Wan – 
SHWWTW 
Extension  

Siu Ho Wan – 
RWBPS 

Siu Ho Wan – 
Raw Water 

Main 

Pui O –  
POPS & 
PO2PS 

Pui O –  
Raw Water 

Mains 

Appendices 

10A_1 & 

10B_1 

1963 Most area of the 

site was hilly 

terrain covered 

by vegetation 

Sea Hilly terrain 

covered by 

vegetation;  

sea 

POPS; 

agricultural 

land 

Most area of the 

site was South 

Lantau Road; 

woodland at 

southern 

section; small 

areas of vacant 

land and 

streams 

Appendices 

10A_2 & 

10B_2 

1973 Sea 

Appendices 

10A_3 & 

10B_3 

1982 Sea Most area of the 

site was South 

Lantau Road; 

woodland at 

southern 

section, small 

areas of vacant 

land and 

streams; petrol 

filling station 

Appendices 

10A_4 & 

10B_4 

1993 Site formation 

for the 

SHWWTW 

Under 

reclamation 

Site formation 

for the 

SHWWTW; 

under 

reclamation;  

sea 

Appendices 

10A_5 & 

10B_5 

2003 SHWWTW;  

slope covered 

with vegetation 

Vacant land SHWWTW;  

slope covered 

with vegetation; 

vacant land 

POPS & 

PO2PS 

Appendices 

10A_6 & 

10B_6 

2012 Vacant land 

Appendices 

10A_7 & 

10B_7 

2019 Temporary 

storage area 

SHWWTW;  

slope covered 

with vegetation; 

temporary 

storage area 

Most area of the 

site was South 

Lantau Road; 

woodland at 

southern 

section; small 

areas of vacant 

land and 

streams 

With reference to the Chapter 7 of the approved EIA, the previous petrol filling stations 

identified were operated by Shell and Mobile. Based on the review of historic aerial 

photos, these two petrol filling stations (PFS) (Shell and Mobile) were found to be 

removed or decommissioned after 2012 and 2019 respectively. According to the 

Information Note on Land Contamination Policy issued by the EPD, the lessee of the sites 

susceptible to contamination (e.g. petrol filling station and industrial/godown land uses) 
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is required to assess and clean up land contamination to the satisfaction of the EPD before 

lease expiry or termination. As advice from Lands Department, the land contamination 

assessment has been conducted for vacant lands previously occupied by two petrol filling 

stations. The associated findings indicated that no land remediation is required for Ex-

Mobile PFS Site while remediation works has been completed for Ex-Shell PFS Site 

(Appendix 10D). As such, no associated land contamination issue would be expected.  

Photos of these vacant lands are included in Appendix 10B.  

10.6.4.2 Site Walkover and Present Land Uses 

Site walkover was undertaken in June 2020 and September 2020 to verify existing land 

uses and to identify potential sources and signs of contamination, such as presence of 

industrial activities, chemicals, oil and hazardous waste handling and storage locations, 

bulk storage tanks, sumps, pipelines, staining, decolouration, abnormal odours, 

distressed vegetation, etc.  

The site walkover covered the proposed works areas within the existing SHWWTW, the 

area for RWBPS and raw water main in Siu Ho Wan site as well as the POPS, PO2PS and 

the area for raw water main laying in Pui O site.  Representative photos showing the 

existing site conditions are presented in Appendix 10B. 

For the proposed SHWWTW extension, as the proposed modifications of the existing 

administration building, pumping station, chemical facilities (including chlorine building 

and chemical building) and dewatering facilities will only involve internal modification 

works without excavation works according to the latest design and no associated land 

contamination issue would be expected, the focus of the site walkover was on the works 

areas for the proposed WTWs extension, uprating of existing WTWs, office and laboratory 

building, sludge thickener, thickener feed tank as well as raw water mains. Locations of 

the Project works areas are shown in Appendix 10B. 

During the site walkover, it was observed that the area for the proposed uprating of 

existing WTWs was filter gallery and sedimentation tanks (Plate 3 in Appendix 10B). 

For raw water mains laying at Siu Ho Wan site, the proposed works areas are mainly 

existing roads within SHWWTW and slope covered with vegetations (Plates 7 to 9 in 

Appendix 10B). The area for the proposed office and laboratory building was vegetated 

vacant land (Plate 4 in Appendix 10B) while that of the other proposed works were 

vacant lands with temporary storage (Plates 2, 5 & 6 in Appendix 10B). The site 

condition is neat and tidy and is considered properly managed. No past contaminative 

land uses were previously recorded within the sites of the proposed WTW extension, 

uprating of existing WTW, office and laboratory building, sludge thickener, thickener feed 

tank as well as raw water mains, with excavation activities. Possible contaminative land 

uses within the SHW WTW (e.g. the existing fuel and waste oil storage areas etc.) will not 

be disturbed during the Project construction.  These existing fuel / oil storage areas will 

be retained and continue to operate under this Project. 
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The area for the proposed RWBPS has been used as a temporary storage area for a project 

by Highways Department (HyD) and inaccessible for walkover survey. Construction 

materials (e.g. core box with rock samples and green wall panels, etc.) were stored in the 

area for the proposed RWBPS. No potential contaminative activities have been identified 

from the review of historic aerial photos and existing land uses of the proposed RWPOS 

site. The Contractor shall conduct the site-reappraisal for this area when it becomes 

accessible (also see Section 10.6.4.4 below). 

The existing POPS has been abandoned since the operation of PO2PS (Plates 22 to 25 in 

Appendix 10B). No chemicals and fuel oil but only small amount of lubricating oil was 

used for the machineries when the POPS was in operation. Rusty concrete paved floor 

immersed with water was observed during site walkover. The rusty ground surface 

would be because of the rusty pumps and equipment immersed in water due to the raw 

water pipe leakage in the POPS abandoned over a decade. Good management/ 

maintenance practice have been adopted during operation of POPS in the past, and the 

floor was concrete paved with no sign of oil spillage or leakage. As no floor damage / crack 

were observed and no past occurrence of chemical spillage and leakage was recorded, no 

associated land contamination would be expected for POPS. The existing PO2PS is 

unmanned and no chemical storage was observed during site walkover (Plates 26 & 27 

in Appendix 10B). The proposed extended area for PO2PS is currently a paved vacant 

land at the east of the existing building (Plate 28 in Appendix 10B). For the proposed 

raw water mains at Pui O site, the walkover confirmed that the proposed works areas are 

mainly along the existing South Lantau Road and partly within woodland, vacant lands 

and natural streams (Plates 29 to 33 in Appendix 10B), which are not regarded as land 

uses with potential contaminative activities.  

During site inspection, no polluting activities / sources were observed within the 

accessible concerned Project works areas (i.e. areas with excavation works) during the 

walkover. The proposed works do not encroach upon any car repair / dismantling 

workshops, industrial premises or other major polluting areas. Within the concerned 

areas, no chemical storage, apparent stains, sign of any chemical spillage/leakage and 

other signs of contamination were identified. Site walkover checklists for SHWWTW and 

PO2PS are provided in Appendix 10C. The chemical processing tanks (containing alum 

and lime), spent lube oil, used chemical solution, chlorine drums, sodium hydroxide, 

sodium hypochlorite and fuel oil (Plates 14-20) recoded in the site walkover checklist 

for SHWWTW are located in the existing chemical building/ chlorine building/  

administration building or next to the dewatering building for which only internal 

modification and no excavation works would be involved during construction of the 

Project. No associated land contamination issue is anticipated. 
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10.6.4.3 Review of Government Records 

Fire Services Department (FSD) and EPD have been enquired on any dangerous goods 

license and possible incident on spillage, leakage of chemicals or dangerous goods at the 

Project Area.  

Reply from FSD and EPD indicate that there have been no records of any incidents of 

spillage/leakage of chemical waste or dangerous goods within the Project Area. 

According to the reply from FSD, from the year of 1990 to present moment, dangerous 

goods licenses have been issued to SHWWTWs. As advised by WSD, these dangerous 

goods include chlorine (Cat. 2), sodium hydroxide (Cat. 3), sodium hypochlorite (Cat. 4) 

and fuel oil (Cat. 5) which are stored in Chlorine/Chemical buildings where no excavation 

works will be taken place under the Project. The relevant correspondences are provided 

in Appendix 10D. 

The EPD’s Chemical Waste Producer Register was inspected in September 2020 and the 

SHWWTW and the laboratory of were identified as chemical waste producer within the 

Project Area. The laboratory chemicals include acids and solvents, etc. During the site 

inspection, it was observed that the chemicals and chemical wastes in the laboratory 

were stored properly in cabinets. The floor of the laboratory was paved and clean, and 

there was no sign of any chemical spillage/leakage. 

10.6.4.4 Summary of Findings 

Potential land contamination issue has been reviewed for the whole Project Site. No signs 

of suspected land contamination due to past and present land uses were identified from 

review of historical aerial photos and during site walkover. Based on the site appraisal 

results, no potentially contaminating land use / activities were identified in the 

concerned areas.  For the area for the proposed RWBPS inaccessible for walkover, no 

potentially contaminating activities have been identified from the review of past and 

existing land uses. The Contractor shall conduct the site-reappraisal and land 

contamination assessment when the site is available for access before construction works 

in the area. The Contractor shall also review the land contamination assessment based on 

the latest detailed design of the Project and update the assessment for the whole Project 

Site and, if necessary, carry out land remediation, prior to construction works on the 

associated areas, in accordance with the EPD’s “Guidance Note for Contaminated Land 

Assessment and Remediation”.  

10.7 RESIDUAL IMPACTS 

With proper implementation of the recommended mitigation measures and good site 

practices, residual impacts would not be expected during the construction phase of the 

proposed Project. 
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10.8 ENVIRONMENTAL MONITORING AND AUDIT 

Waste management would be the contractor’s responsibility to ensure that all wastes 

produced during the construction of the Project are handled, stored and disposed of in 

accordance with good waste management practices and EPD’s regulations and 

requirements. The recommended mitigation measures should form the basis of the site 

Waste Management Plan to be developed by the Contractor at the construction stage. 

10.9 CONCLUSIONS 

Potential waste management implications from the construction and operation of the 

Project has been assessed. C&D materials, general refuse and chemical waste would 

be generated during construction phase while dewatered sludge, general refuse and 

chemical waste would be generated during operation phase. With the proper 

implementation of the mitigation measures recommended in the EIA report, adverse 

impacts associated with the waste arising from the Project is not anticipated.  

Potential land contamination issue has been reviewed for the whole Project Site. No signs 

of suspected land contamination due to past and present land uses have been identified 

in areas where construction with excavation works will be involved. No potentially 

contaminating land use / activities were identified in the concerned areas during site 

appraisal.  For the area for the proposed RWBPS inaccessible for walkover, the Contractor 

shall conduct site-reappraisal when the area becomes accessible and, if necessary carry 

out land contamination assessment and remediation before the construction in the 

proposed RWBPS site commences. The Contractor shall also review the land 

contamination assessment based on the latest detailed design of the Project and update 

the assessment for the whole Project Site and, if necessary, carry out land remediation 

prior to construction works on the associated areas. Since further land contamination 

assessment and remediation, if deemed required, will be completed prior to development 

of the Project Site, no land contamination issue is anticipated. 
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11 Environmental Monitoring 
and Audit 

11.1 INTRODUCTION 

This Section presents the review of environmental monitoring and audit (EM&A) 

requirements for the Project recommended in the approved EIA Report. 

11.2   AIR QUALTIY IMPACT 

11.2.1   Construction Phase 

Potential dust impacts would be generated from site clearance, excavation, materials 

handling, concreting operation and wind erosion. The construction work is controlled by 

the Air Pollution Control (Construction Dust) Regulation, and mitigation measures such as 

watering are required under the regulation to limit its dust emission. No adverse air quality 

impact would arise. Dust monitoring requirements have been recommended in the EM&A 

Manual to ensure that the mitigation measures are to be properly implemented. No 

changes to the dust monitoring requirements in the EM&A Manual are proposed except 

that an additional ASR (LWT4) should be included in the baseline and impact monitoring 

to ensure the compliance of EIAO-TM during construction stage. 

11.2.2   Operation Phase 

No operation air quality would be expected and therefore no monitoring and audit is 

required during operation phase. 

11.3   NOISE IMPACT  

Construction noise impacts from this Project were expected at the village house in 

vicinity of construction site at Pui O during laying raw water mains, refurbishment of Pui 

O Raw Water Pumping Station and uprating of Pui O No. 2 Raw Water Pumping Station. 

Appropriate mitigation measures were recommended to alleviate the impacts. Noise 

monitoring during construction phase were recommended to ensure that such mitigation 

measures would be implemented properly. 

Details of construction noise monitoring requirements have been recommended in the 

EM&A Manual. No changes to the noise monitoring requirements in the EM&A Manual 

are proposed except that an additional NSR (LWT4) should be included in the baseline 

and impact monitoring to ensure the compliance of EIAO-TM during construction stage. 
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11.4   WATER QUALITY IMPACT  

The potential water quality impacts arising from the construction activities for the 

proposed extension of Siu Ho Wan WTW have been assessed. The primary concern with 

regard to water quality would be earthworks, demolition works and the control of 

construction site runoff and drainage. The water quality assessment concluded that the 

identified water quality impacts could be controlled by implementing the recommended 

mitigation measures. No unacceptable residual water quality impact was expected. Any 

effluent discharges from the site would be required to comply with the terms and 

conditions of a discharge licence, issued by EPD, under the WPCO. Water quality 

monitoring during the construction phase was therefore not considered warranted for the 

Project. However, it was recommended that regular site inspections be undertaken to 

inspect the construction activities and works areas in order to ensure the recommended 

mitigation measures are properly implemented. 

11.5   ECOLOGY  

11.5.1   Construction Phase 

The ecological assessment concluded that no adverse ecological impacts from the Project 

would be expected on ecology of the Siu Ho Wan and Pui O Assessment Area with the 

proper implementation of mitigation measures during construction phase. However, audit 

is required to ensure that the mitigation measures would be implemented properly. 

Ecological monitoring during the construction phase was therefore not considered 

warranted for the Project. However, it was recommended that regular site inspections be 

undertaken to inspect the construction activities and works areas in order to ensure the 

recommended mitigation measures are properly implemented. 

11.5.2   Operation Phase 

Following any transplantation of flora species of conservation importance (if identified 

from the pre-construction vegetation survey), regular monitoring of the trees and 

seedlings should be conducted to check on the health and condition of the plants. 

Monitoring should cover the 12-month period following transplantation, monitoring 

conducted at least twice a month for the first four months after transplantation, and once 

a month for the remaining eight months. Pre-construction ecological survey and 

monitoring should be conducted by a suitably qualified personnel appointed by the 

Contractor. If audit records indicate that the transplanted plants are not establishing 

properly, the qualified personnel should recommend and undertake measures to rescue 

the plants. 
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11.6   LANDSCAPE AND VISUAL IMPACT  

11.6.1   Construction Phase 

Landscape and visual impact assessments concluded that with effective mitigation 

measures, there would be no significant adverse landscape and visual effects caused by the 

proposed Project in Siu Ho Wan and Pui O sites. 

Implementation of mitigation measures in terms of architectural finishes and sympathetic 

design of structures during construction phase is required to be audited by a Registered 

Landscape Architect (RLA) to ensure the mitigation measures are implemented properly. 

11.6.2   Operation Phase 

Landscape and visual impact during the operation phase would be negligible with the 

proper implementation of compensatory planting works, and reinstatement of disturbed 

land. A Registered Landscape Architect (RLA) shall be employed to ensure the mitigation 

measures are implemented properly. 

11.7   CULTURAL HERITAGE  

11.7.1   Construction Phase 

There will be no unacceptable direct and indirect impacts on areas of known or potential 

sites of archaeological interest and built heritage with the adoption of proposed alignment 

for the raw water mains and revised Project design at Pui O and the recommended 

mitigation measures. EM&A programme is not required. 

11.7.2   Operation Phase 

There will be no impacts arising from the proposed works during the operation phase on 

both Archaeological and Built Heritage Resources within the study areas. EM&A 

programme is not required. 

11.8   WASTE MANAGEMENT  

Waste management would be the contractor’s responsibility to ensure that all wastes 

produced during the construction of the Project are handled, stored and disposed of in 

accordance with the recommended good waste management practices and EPD’s 

regulations and requirements. The mitigation measures recommended in Section 10 

should form the basis of the site Waste Management Plan to be developed by the 

Contractor at the construction stage. 

Waste arisings generated during the construction activities should be audited periodically 

to determine if wastes are being managed in accordance with approved procedures and 

the site Waste Management Plan. The audits should look at all aspects of waste 
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management including waste generation, storage, transport and disposal. The audits 

should also check that any chemical wastes generated during maintenance of construction 

equipment and vehicles are not stored within the site of the Siu Ho Wan WTW and the Pui 

O Pumping Stations. An appropriate audit programme would be to undertake a first audit 

near the commencement of the construction works, and then to audit on a quarterly basis 

thereafter. In addition, the routine site inspections should check the implementation of the 

recommended good site practices and other waste management mitigation measures. 

 

  



 

 

 

AGREEMENT NO. CE 82/2017 (WS) – SIU HO WAN WATER TREATMENT WORKS EXTENSION - 

INVESTIGATION, DESIGN AND CONSTRUCTION  

 
 

203 

Review Report on Environmental Impact Assessment| Issue 2 
 

203 

 

Review Report on Environmental Impact Assessment| Issue 2 
 

203 

 

Review Report on Environmental Impact Assessment| Issue 2 
 

203 

 

 

12 Overall Conclusion 
The environmental impacts associated with the proposed Siu Ho Wan Water Treatment 

Works Extension as predicted in the approved EIA Report have been reviewed against 

latest Project design and information and are considered to remain valid. 

It is concluded that the proposed Project would not result in material change leading to 

adverse residual environmental impact with the implementation of the recommended 

mitigation measures. Also, the environmental performance requirements set out in the 

approved EIA Report for the Project have been complied with (i.e. neither exceeded nor 

violated). 

Due to the natural growth of trees and amenity planting around the site boundary of Siu Ho 

Wan WTW, along Cheung Tung Road and North Lantau Highway after the EIA stage, which 

would already provide a dense screen to the extension and modification works in SHW 

WTW. Further tree planting of along the SHW WTW site boundary as specified in the 

environmental permit is considered not necessary.  Subject to consultation with EPD, 

variation of the existing EP may be required. 
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APPENDIX 2A – ORIGINAL DESIGN OF THE EIA REPORT 
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APPENDIX 2B – FIGURE IN ENVIRONMENTAL PERMIT 
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APPENDIX 2C – REFERENCE OF PROPOSED VERTICAL GREENING 
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APPENDIX 2D – UTILITIES, TREATMENT FACILITIES AND EVA AT 

SHW WTW SITE BOUNDARY 
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APPENDIX 4A – POWERED MECHANICAL EQUIPMENT 
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APPENDIX 4B – CALCULATION OF CONSTRUCTION NOISE IMPACT 
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APPENDIX 4C – CALCULATION OF OPERATION NOISE IMPACT 
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APPENDIX 6A-1 – HABITAT PHOTOS 
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APPENDIX 6A-2 – PHOTOGRAPHIC RECORD OF SPECIES OF 

CONSERVATION IMPORTANCE 
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APPENDIX 6B-1 – PLANT SPECIES RECORDED WITHIN PUI O 

STUDY AREA 
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APPENDIX 6B-2 – PLANT SPECIES RECORDED WITHIN PUI O 

PROJECT AREA 
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APPENDIX 6C – FAUNA RECORDED WITHIN PUI O PROJECT AREA 

AND STUDY AREA 
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APPENDIX 6D – INTERTIDAL SURVEY FINDINGS AT PUI O STUDY 

AREA 
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APPENDIX 7A – FINDINGS OF LVIA IN THE EIA REPORT 
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APPENDIX 7B – TREE SURVEY RESULTS 
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APPENDIX 7C – TREE PLANTING PLAN 
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APPENDIX 7D – EXISTING VIEW OF THE REPRESENTATIVE VISUAL 

SENSITIVE RECEIVERS 
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APPENDIX 7E – REFERENCE OF PROPOSED ARCHITECTURAL 

DESIGN 
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APPENDIX 7F – METHOD STATEMENT OF TREE PRESERVATION 

AND PROTECTION 
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APPENDIX 7G – SPECIFICATION ON TREE TRANSPLANTING 
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APPENDIX 9A – PROCESS FLOW DIAGRAM OF OSCG  
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APPENDIX 9B – MITIGATION MEASURES EXTRACTED FROM EIA 
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APPENDIX 10A – HISTORICAL AERIAL PHOTO 

  



 

 

 

AGREEMENT NO. CE 82/2017 (WS) – SIU HO WAN WATER TREATMENT WORKS EXTENSION - 

INVESTIGATION, DESIGN AND CONSTRUCTION  

Review Report on Environmental Impact Assessment| Issue 2 
 

 

___________________________________________________________________________ 

APPENDIX 10B – REPRESENTATIVE PHOTOS OF EXISTING SITE 

CONDITION 
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APPENDIX 10C – SITE WALKOVER CHECKLIST 
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APPENDIX 10D – CORRESPONDENCES WITH GOVERNMENT 

DEPARTMENTS 

 

 


