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1. INTRODUCTION 

1.1. Purpose of the Manual 

This Supplementary Environmental Monitoring and Audit (EM&A) Manual (“the Manual”) 

has been prepared by Aurecon Hong Kong Limited (Aurecon) on behalf of The Acciona Agua 

S.A.trading, Jardine Engineering Corporation, limited and China State Construction 

Engineering (Hong Kong) Limited as Joint Venture (hereafter refer to as the AJC JV). The 

Manual is a supplementary document to the approved Environmental Monitoring and Audit 

(EM&A) Manual (“the approved EM&A Manual”) for the Environmental Impact Assessment 

(EIA) Report of the construction and operation of a desalination plant using Seawater Reverse 

Osmosis (SWRO) technology in Tseung Kwan O (TKO) Area 137 (hereafter referred to as the 

Project) proposed by the Water Supplies Department (WSD). The EIA Report was approved 

with conditions by the Environmental Protection Department (EPD) on 4 November 2015 

under Register No. AEIAR-192/2015.  

 

The Manual has been prepared in accordance with Condition 3.1 of the Environmental Permit 

(EP), EP-503/2015/B, the Further EP (FEP), FEP-01/503/2015/B. In accordance with 

Condition 3.1 of the EP and FEP, the Manual, which shall be certified by the Environmental 

Team (ET) Leader and verified by the Independent Environmental Checker (IEC), shall be 

submitted to the Director of Environmental Protection no later than 6 months before the 

commencement of operation of the Project. The Manual shall include at least the following 

information: 

 

(i) details of EM&A programme on corals identified in the vicinity of the submarine outfall 

areas to ensure that the health status of the corals is kept in good condition during 

operation of the Project;  

 

(ii) details of EM&A programme on fisheries in the vicinity of the seawater intake and 

submarine outfall areas to ensure no significant impacts on fisheries resources during 

operation of the Project;  

 

(iii) mechanisms to propose and implement mitigation measures(s), if necessary, to rectify 

the problems in case of identifying any adverse ecological impacts on corals or fisheries 

resources. 

 

This Manual proposes updates to the EM&A requirements for water quality, as outlined in the 

approved EM&A Manual. These updates are based on the latest information provided by the 
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AJC JV regarding the type of anti-scalant to be used. Any modifications to the EM&A 

requirements, as per Condition 3.2 of the EP and FEP, must be supported by justifications from 

the ET leader, verified by the IEC, and approved by the Director of Environmental Protection 

prior to implementation. 

 

In addition to the updates mentioned in this Manual, all EM&A requirements for the Project, 

including air quality, noise, water quality, waste management and land contamination, 

sewerage and sewage implications, ecology, fisheries, landscape and visual aspects, landfill 

gas hazard, and hazard to life, should adhere to the guidelines specified in the approved EM&A 

Manual. 
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2. WATER QUALITY 

2.1. Proposed Updates to Testing Method for Anti-scalant 

According to Table 5.2 in the approved EM&A Manual, the standard method and detection 

limit for monitoring the anti-scalant were marked as "to be determined" because the specific 

type of anti-scalant to be used had not been confirmed during the preparation of the manual. 

 

Based on the latest information provided by AJC JV, it has been determined that ACUMER 

4035, a proprietary product containing the sodium salt of poly-acrylic acid, will be utilized as 

the anti-scalant during the operational phase of the Project. The Material Safety Data Sheet 

(MSDS) for ACUMER 4035 is included in Appendix A for reference. 

  

It is proposed to update the standard method for monitoring the anti-scalant in Table 5.2 of the 

approved EM&A Manual and further updated in table 2.1 of the approved Supplementary 

EM&A Manual to those as summarized in Table 2.1 below.  

 

Table 2.1 Standard Method and Detection Limit for Anti-scalant for Water Quality                

Monitoring during Operation Phase 

Parameters Standard Method Detection Limit Reporting Limit 

Anti-scalant 

(ACUMER 4035) 

(mg/L) 

Content acrylic polymers 

determination method 
5mg/L 

 

2.2. Proposed Updates to Action and Limit Level for Anti-scalant 

The Action and Limit Level for monitoring of anti-scalant as mentioned in Table 5.4 of the 

approved EM&A Manual and further updated in Table 2.2 of the approved Supplementary 

EM&A Manual are proposed to be updated as presented in Table 2.2 below. 

 

Table 2.2 Proposed Action and Limit Level for Anti-scalant Chemical  

Parameter Action Level Limit Level 

Anti-scalant in mg/L 

(Depth-averaged) 
5.0(a) 5.0(a) 

(a) The action and limit levels were based on the lowest known detection limit of the anti-

scalant in seawater using Content Acrylic Polymers Determination Method.  

 

Anti-scalant water quality testing will only be conducted whenever anti-scalant dosage is 

adopted and the corresponding test results will be detailed in the EM&A reports. 
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3. ECOLOGY 

Under the approval conditions of the EIA Report for the Project, an EM&A programme on 

coral for the operational phase of the Project is recommended. Pursuant to these EIA approval 

conditions and Conditions 3.1 of the EP and FEP, details of the regular coral monitoring 

programme have been proposed based on the baseline coral monitoring results in the Report 

on Baseline Coral Monitoring and Regular Coral Monitoring Methodology (Appendix B). The 

Report was submitted for agreement with the Agriculture, Fisheries and Conservation 

Department (AFCD) in December 2018. 

3.1. Scope of Regular Coral Monitoring for Operation Phase 

The purpose of this regular coral monitoring programme is to ensure that the health status of 

the corals in the vicinity is kept in good condition. It is proposed to conduct regular coral 

monitoring at two indirect impact sites and on control sites at a frequency of once per month 

during the first year of Project operation. Where appropriate, pre-operation coral survey should 

be conducted before commencement of the Project operation, and ten selected coral colonies 

with the similar species should be tagged at each of the control and indirect impact sites. A Pre-

operation Coral Survey Report should be prepared and submitted before the commencement of 

the Project operation and within 10 working days after the completion of the survey. The Pre-

operation Coral Survey Report should be certified by the ET Leader and verified by the IEC. 

The verified Pre-operation Coral Survey Report should be submitted to the Supervising 

Officer’s Representative (SOR), EPD and AFCD for approval. 

 

During the first year of operational phase, coral colonies tagged during the pre-operation survey 

should be monitored. Monitoring result should be reviewed and be compared against the Action 

Level or Limit Level as set out in Table 5-3 of the Report on Baseline Coral Monitoring and 

Regular Coral Monitoring Methodology (Appendix B). Should there be exceedances of Action 

Level or Limit Level, actions specified on Table 5-4 of the Report on Baseline Coral 

Monitoring and Regular Coral Monitoring Methodology shall be taken (Appendix B). The 

results and findings of all regular coral monitoring works should be recorded in the monthly 

EM&A reports prepared by the ET. The frequency of the operational phase coral monitoring 

should be reviewed annually taking into account the past coral monitoring results and the latest 

trends of production rate or brine discharge rate of this Project. Any proposed changes to the 

monitoring shall be submitted to EPD and AFCD for approval. The monitoring frequency for 

subsequent years will be reviewed and agreed with EPD and AFCD. 
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Details of the regular coral monitoring method, locations and frequency are presented in the 

Report on Baseline Coral Monitoring and Regular Coral Monitoring Methodology provided in 

Appendix B. 
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4. FISHERIES 

Under the approval conditions of the EIA Report for the Project, an EM&A programme of 

regular fisheries monitoring is recommended. The purpose of the EM&A programme is to 

monitor the fisheries impact of the Project. Pursuant to these EIA approval conditions and 

Condition 3.1 of the EP and FEP, details of the regular fisheries monitoring programme have 

been presented in the Methodology Paper on Regular Fisheries Monitoring (Appendix C). The 

Paper was submitted in August 2018 and subsequently approved by EPD. 

4.1. Scope of Regular Fisheries Monitoring for Operation Phase 

The purpose of this regular fisheries monitoring programme is to monitor the potential impacts 

on fisheries resources in the vicinity of the project site. Fisheries monitoring shall be carried 

out for at least one year at a frequency of 2 times in wet season (April to October) and 2 times 

in dry season (November to March) during the operation phase. The frequency of regular 

fisheries monitoring in the subsequent years shall be reviewed and agreed with EPD and AFCD 

as and when necessary (e.g. when there is significant increase in water production from the 

Project) at no less than bi-annually interval. Under each fisheries monitoring event, survey on 

adult fish, juvenile fish and ichthyoplankton shall be carried out to examine the following: 

• Fish species composition;  

• Abundance: number of fish captured;  

• Diversity of fish resources: species diversity and evenness;  

• Size: range of total length;  

• Biomass in weight; and  

• Values of catches of commercial species: catch per unit effort (CPUE) and yield per 

unit effort (YPUE). 

The proposed fisheries monitoring will provide information on the conditions of fisheries 

resources in terms of key parameters as listed above. Thus, the results for these key parameters 

can be compared between different time periods to evaluate whether or not the Project 

implementation will cause any impact on the fisheries resources. 

 

Details of the regular fisheries monitoring method, monitoring locations and schedule are 

presented in the Methodology Paper on Regular Fisheries Monitoring in Appendix C. The 

fisheries survey protocols, gear specifications and survey locations are the same as those 

conducted in the pre-construction and construction stages. 

 

Apart from the regular fisheries monitoring programme, additional water quality monitoring 

programme is also proposed to (i) provide supplementary information in the interpretation of 

the findings of the fisheries monitoring and (ii) assist the monitoring of the potential impact on 
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the Tung Lung Chau Fish Culture Zone (FCZ) in Joss House Bay. The additional water quality 

monitoring programme is proposed to be carried out at the same frequency and locations of the 

fisheries monitoring programme during operation phase in order to provide supplementary 

information in the interpretation of the findings of the fisheries monitoring. Details of the 

additional water quality monitoring are presented in Section 2.4 of the Methodology Paper on 

Regular Fisheries Monitoring provided in Appendix C. Action and Limit levels for water 

quality as stated in the approved Baseline Water Quality Monitoring Report, as well as those 

for anti-scalant as stated in this Manual, are used to determine whether operational 

modifications are necessary to mitigate impacts to water quality. In the event that the levels are 

exceeded, appropriate actions in Event and Action Plan (see approved EM&A Manual) should 

be undertaken and a review of works will be carried out by the Contractor. 
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5. REPORTING 

5.1. Regular Fisheries Monitoring Report for Operation Phase 

Regular Fisheries Monitoring Report for Operation Phase shall be prepared and submitted 

within 2 months of completion of each fisheries monitoring event. The regular monitoring 

report shall include at least the following: 

 

• Brief Project background information;  

• Purpose of regular fisheries monitoring and report;  

• Record of any Project effluent discharge (e.g. brine) into the marine environment during 

the monitoring period with graphical illustrations (such as the types, locations and 

timing of discharge, flow rate etc.)  

• Summary of the marine water quality monitoring results and continuous Project 

effluent quality monitoring results separately collected under additional water quality 

monitoring programme as described in Section 2.4 of the Methodology Paper on 

Regular Fisheries Monitoring in Appendix C and the EM&A programme of the Project 

for the monitoring period including the record of any complaints on marine water 

quality (written or verbal) and non-compliances (exceedances) of the water quality 

performance limits (Action and Limit Levels) including the locations and nature of 

exceedances / complaints, investigation, follow-up actions taken, results and summary;  

• Record of any complaints on fisheries impact received (written or verbal) during the 

monitoring period for each media, including locations and nature of complaints, 

investigation, liaison and consultation undertaken, actions and follow-up procedures 

taken, results and summary;  

• Methodology of regular fisheries monitoring including monitoring locations, dates, 

time, frequency, durations, equipment and procedures;  

• Results of data analysis for data collected under each fisheries monitoring event during 

the monitoring period;  

• Comparison of the data analysis results for the monitoring period with all relevant past 

available fisheries data obtained in the monitoring area to analyze the temporal trends 

of fisheries conditions in Joss House Bay, identify any potential impact on fisheries 

resources such as Tung Lung Chau FCZ and any other factors which might affect the 

monitoring results for the monitoring period;  

• Comments (on the potential fisheries impact of the Project), recommendations (with 

respect to the need for any new mitigation measures and improvement to the Project 

operation and changes to the regular fisheries monitoring programme) and conclusions; 

and  
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• Review the frequency of the regular fisheries monitoring for subsequent years of 

Project operation. 
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1 Introduction 

1.1 Background  

 Water Supplies Department (WSD) appointed Black & Veatch Hong Kong Limited (B&V) to 

undertake the consultancy “Agreement No. CE 8/2015 (WS) First Stage of Desalination Plant 

at Tseung Kwan O – Investigation, Design, and Construction” on 16 November 2015. 

 The purpose of the Project is to construct a sea water reverse osmosis (SWRO) desalination 

plant at Tseung Kwan O (TKO) Area 137, together with all ancillary facilities and the slope 

mitigation works in the adjoining Clear Water Bay Country Park.   

 The first stage of the proposed SWRO desalination plant will have a water production capacity 

of 135,000 cubic meters (m3) per day with provision for future expansion to the ultimate 

capacity up to 270,000 m3 per day when necessary. 

 The Project is classified as 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-192/2015) was approved with conditions on 4 November 

2015 under the EIAO. Following the approval of the EIA Report, the Environmental Permit 

(EP) (No: EP- 503/2015), covering the construction and operation of Project, was granted on 

4 December 2015. The EP for this Project was subsequently amended and the amended EP 

(No. EP-503/2015/A) was granted on 26 January 2018 under the EIAO. 

1.2 Purpose of this Report 

 An Environmental Monitoring and Audit (EM&A) programme of regular coral monitoring is 

recommended under the approval conditions of the EIA Report for the Project. The purpose 

of the EM&A programme is to monitor the coral impact of the Project. 

 This Paper presents the baseline coral monitoring results, which will form part of the regular 

coral monitoring programme to provide baseline coral data for impact monitoring.  

 This Paper is also prepared to set out the methodology for regular coral monitoring during the 

construction and operation stages for agreement with the Agriculture, Fisheries and 

Conservation Department (AFCD). 

1.3 Structure of this Report 

 The remainder of this Report is organized as follows: 

a) Section 2 describes the baseline coral conditions from literature review; 

b) Section 3 presents the baseline coral monitoring methodology; 

c) Section 4 gives the baseline coral monitoring results; and 

d) Section 5 provides the regular coral monitoring methodology. 

2 Review of Baseline Condition 

2.1 Study Area 

 The Project comprises submarine utilities including a seawater intake and a submarine outfall 

in Joss House Bay as shown in Figure 2.1. The submarine pipelines of the intake and outfall 
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will be constructed with trenchless technologies.  Only minor dredging works will be required 

for construction of the proposed seawater intake structure and outfall diffusers.  

 The approved EIA Report predicted that the potential impacts on marine ecological resources 

would be confined within close proximity of the minor dredging works with proper 

implementation of the recommended water quality mitigation measures. Based on literature 

review and baseline surveys undertaken during the EIA stage, no coral colonies were identified 

under the footprint of the proposed minor dredging works, and no significant construction or 

operation phase impacts to corals were predicted.   

 Tseung Kwan O (TKO) Area 137, where the proposed desalination plant is located, is an existing 

reclamation area. The coastlines of Area 137 mainly consist of artificial seawalls. Only a small 

section of natural coast (left from the original Tit Cham Chau Island) is found at the southern 

end of Area 137. The remaining natural coasts of Tit Cham Chau Island were lost as a result of 

the Area 137 reclamation.  

 The proposed submarine pipelines of the intake and outfall of this Project extend from an 

existing artificial sloping seawall at the southeast side of Area 137. The Study Area of this 

baseline coral monitoring mainly covered the potential Project impact zone near the proposed 

submarine utilities and the surrounding subtidal habitats along the natural coastlines of Fat 

Tong Chau, Joss House Bay and north of Tung Lung Chau.  

2.2 Baseline Condition 

Desalination Plant at Tseung Kwan O (TKO) EIA 

 Subtidal coral survey was conducted in 2014 as part of the approved EIA study for the Project. 

This Project-specific survey was designated to encompass subtidal hard bottom habitat within 

the Study Area with a focus on the natural coastline of Fat Tong Chau (C1), proposed submarine 

pipelines of the Project (C2 and C3), natural coastlines in the northern Joss House Bay 

(including C4 – northeast of proposed submarine utilities, C5 – further northeast of proposed 

submarine utilities next to Tai Miu Wan and C6 – east of Tai Miu Wan) and north of Tung Lung 

Chau Island (C7) as shown in Figure 2.1. 

 C1 is located on the natural coast of Fat Tong Chau to the northwest of the Project site.  Seven 

species of corals were recorded including six (6) species of hard coral (including Coscinaraea 

sp. which was reported as “undescribed” ( 1 )) and one (1) species of common gorgonian 

(Guaiagorgia sp.). The remaining hard coral species recorded at the site are all common, 

dominant or abundant in Hong Kong. The coral coverage was less than 5%.   

 The alignments of the proposed submarine outfall and intake pipelines (C2 and C3) were 

mostly sandy substrate without coral colonization. No coral colony was found on the artificial 

seawall near the proposed submarine pipelines. Corals were however recorded on the natural 

coastlines near the Project areas. Thirteen (13) species of hard corals (all common, dominant 

or abundant in Hong Kong) were recorded on the natural coast of Tit Cham Chau near C2. Ten 

(10) species of hard corals were recorded along the seabed of the small island near C3 including 

one uncommon species (Favites flexuosa). All other hard coral species recorded near the small 

island are common, dominant or abundant in Hong Kong. The coral coverage recorded at the 

two sites was between 5-10%.  No corals were found under the footprint of the proposed minor 

dredging works. 

                                                             

 

 

 

 
(1)  Chan, A.L.K., Choi, C.L.S., McCorry, D., Chan, K.K., Lee, M.W. and Ang, P.J. 2005. Field  Guide to Hard Corals of Hong Kong. 

Friends of the Country Parks, Hong Kong.   
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 C4, C5 and C6 are on the natural coastlines of Joss House Bay, which is an embayment at the 

southern shore of Clear Water Bay Peninsula. At C4, seventeen (17) species of hard corals were 

recorded (the highest no. of coral species among all the survey sites), with three “uncommon” 

species (Acropora solitaryensis, Favites flexuosa and Psammocora haimeana) and the 

“undescribed” Coscinaraea sp.  The coral coverage at C4 was between 5-10%. C5 also had a 

relatively high coral diversity, with 14 species of hard corals including two “uncommon” 

species (Favites flexuosa and Psammocora haimeana) together with the “undescribed” 

Coscinaraea sp. The coral coverage at C5 was below 10%. C6 however was the lowest in terms 

coral diversity among all survey sites. Only one species of “Dominant” hard coral (Porites lutea) 

of less than 1 % coverage was recorded.   

 The northern coast Tung Lung Chau Island (C7) is located to the south of the Project site. The 

coastlines at Tung Lung Island are basically all natural except at the few piers on the island. 

There is an existing fish culture zone just offshore to the survey site (C7) as shown in Figure 

2.1. The recorded coral diversity at C7 was however low. Only three species of hard corals (all 

common, abundant or dominant in Hong Kong) were recorded and the coverage was also very 

low (less than 1%). 

 No other dive surveys covering the Study Area have been identified since the 2014 dive surveys 

carried out under this Project. 

2.3 Summary 

 Among the seven dive survey sites of the approved EIA study, the highest diversity of corals 

was recorded on the natural coastline of Joss House Bay to the northeast of the proposed 

submarine utilities of this Project (namely C4 and C5).  The intake and outfall pipeline (C2 and 

C3), though the two alignments were mostly sandy substrate without coral colonization, the 

natural coastlines nearby were also of certain coral diversity. The rest of the dive survey sites 

(including C1 – Fat Tung Chau, C6 – east of Tai Miu Wan and C7 – north of Tung Lung Chau) are 

not found of significant coral diversity or coverage. 

3 Baseline Coral Monitoring Methodology 

 A baseline coral survey was conducted in August and September 2018 to verify the validity of 

the previous EIA findings as well as to provide updated baseline coral data for impact 

monitoring during the construction and operational phases. The baseline coral monitoring was 

carried out by coral specialist with over five years of relevant working experience in coral field 

survey and identification. This Section presents the baseline coral survey methodology. 

3.2 Identification of Indirect Impact and Control Sites  

 It is recommended to carry our regular coral monitoring at the indirect impact and control sites 

during construction and operational phases. The indirect impact site should be potentially 

affected indirectly during the construction and operational phases (preferably close to the 

proposed submarine utilities). The control site should be far away from the Project area to 

avoid any potential indirect impact during construction and operational phases.  To verify the 

suitability of control and indirect impact sites, data collected including environmental 

conditions, bathymetry, benthic composition at the control site have been compared with those 

collected at the indirect impact site.  Both sites should preferably share the following 

characteristics: 

 Presence of a healthy coral community of the similar coral species at both control and 

indirect impact sites; and 

 Similar environmental conditions, such as bathymetry, water depth, benthic composition. 
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3.3 Spot-check Reconnaissance Dives 

 The baseline coral monitoring covered specific spot dive checks at the same seven sites (namely 

C1 to C7) surveyed under the approved EIA study and one potential control site (namely C8) at 

Ninepins. Each site was surveyed by SCUBA diving prior to the commencement of the Project 

construction.   

 A spot dive reconnaissance check was conducted within the spot dive check areas (namely C1 

to C8) as shown in Figure 3.1 to record the distance surveyed, visibility, water depth, substrate 

type, estimate of % coral coverage, conservation status of coral species in Hong Kong waters.   

Under the spot dive reconnaissance check, suitable locations to carry out the REA surveys were 

also determined. 

3.4 Rapid Ecological Assessment Survey 

 Rapid Ecological Assessment (REA) survey was then conducted for the sites where corals were 

recorded by the spot dive reconnaissance check and are of concerns to this Project, to collect 

semi-quantitative ecological information of the coral communities.  Three sites (namely C2 – 

proposed submarine outfall, C3 – proposed seawater intake and C8 – potential control site at 

Ninepins) were recommended for REA survey. 

 Three 100-m horizontal transects were set up along the contour of the seabed at areas C2, C3 

and C8 respectively as shown in Figure 3.2. 

 The benthic cover, taxon abundance, and ecological attributes of the REA transects were 

recorded in a swathe 2 m wide, 1 m either side of the transects, following the standardized REA 

survey technique specified in the EIAO Guidance Note No.11/2010.  

 Photographs of representative coral species in the surveyed areas were also taken using an 

underwater digital camera as shown in Appendix A. 

 Information concerning the physical nature of the surveyed site was recorded during the 

survey.  This consisted of observations regarding the degree of exposure of the site to wave 

action, the nature of the substrate type and the topographic profile of the sites.   

4 Baseline Coral Monitoring Results 

4.1 Spot-check Reconnaissance Dives 

 The spot-check dives were carried out on 20, 21 and 22 August 2018 as well as 21 September 

2018 and the weather conditions are summarized in Table 4-1. 

Table 4-1:  Weather Condition for Spot Check Dives  

Date Condition Average Underwater Visibility 

20 August 218 
- East force 5,  

- Sunny intervals 
1 m 

21 August 2018 
- East force 4 to 5,  

- Sunny 
1 m 

22 August 2018 
- Northeast force 4 

- Sunny 
0.5 m – 1 m 

21 September 2018 
- Northeast force 4-5 

- Sunny 
0.5 m – 1 m 

 

 The GPS coordinates, route distance, maximum depth, bottom substrate and bottom visibility 

of each of the surveyed areas (namely C1 to C8) are summarized in Table 4-2. 
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Table 4-2:   GPS Coordinates, Route Distance, Maximum Depth, Minimum Depth, Bottom Substrate and Bottom 

Visibility of Spot-Check Dive Sites  

Site 

(Figure 3.1) 

Location (GPS) 

(Starting Point) 

Route 

Distance 

(m) 

Minimum 

Depth (m) 

Maximum 

Depth (m) 
Bottom Substrate 

Visibility 

(m) 

C1 
E 114°15’52.76” 

N 22°16’35.36” 
400 

1.5 

 

3.8 

 

Natural Bedrock 

and Boulders 
<0.5 

C2 
E 114°16’36.67” 

N 22°15’44.96” 
300 2 5.5 

Natural Bedrock, 

Boulders, Artificial 

Slopping Boulders, 

Rocks 

<0.5 

C3 
E 114°16’41.87” 

N 22°15’54,15” 
450 1.5 4 

Natural Bedrock, 

Boulders, Artificial 

Slopping Boulders, 

Rocks 

<0.5 

C4 
E 114°16’54.54” 

N 22°16’06.03” 
420 2.2 3.2 

Natural Bedrock 

and Boulders 
<0.5 

C5 
E 114°16’15.61” 

N 22°16’14.14” 
230 2 3.3 

Natural Bedrock 

and Boulders 
<0.5 

C6 
E 114°17’30.39” 

N 22°16’00.76” 
200 2.3 5 

Natural Bedrock 

and Boulders 
<0.5 

C7 
E 114°17’06.67” 

N 22°15’17.25” 
250 1.5 5.4 

Natural Bedrock 

and Boulders 
<0.5 

C8 
E 114°20’45.58” 

N 22°16’02.49” 
350 2.3 4.6 

Natural Bedrock 

and Boulders 
<0.5 

 

 The survey sites are mainly composed with natural bedrock and boulders except C2 and C3 

where part of the survey areas are artificial slopping boulders. Hard coral Oulastrea crispata 

and Psammocora superficialis were the dominant species during the survey in which they 

appeared in 6 sites (Table 4-3). Uncommon species Acropora solitaryensis was recoded in sites 

C4 and C8; undescribed species Coscinaraea sp. was recorded in sites C1, C5 and C8 while 

uncommon species Acanthastrea echinata, and Platygyra ryukyuensis were recorded in site C8 

only. Other coral species recorded during the spot check divers are common to abundant 

species in Hong Kong waters. No corals were found under the footprint of the proposed minor 

dredging works. 

 The proposed control site C8 showed the highest coral species diversity (29 species), while site 

C6 showed the lowest (1 species) among all survey sites.  The proposed outfall pipeline is 

located inside spot check area C2, while the proposed intake pipeline is located inside spot 

check area C3.  Both sites C2 and C3 showed similar coral species diversity (13 and 10 species 

respectively) and all coral species recorded during spot check are all common to abundant 

species.  Both C2 and C3 showed low coral coverage (5% to 10%).  Coral coverages recorded 

during the sport check survey are summarized in Table 4-4. 

Table 4-3:  Coral Species Recorded during Spot Check Survey 

 Site  

 C1 C2 C3 C4 C5 C6 C7 C8 Abundance in Hong Kong 

HARD CORAL          

Acanthastrea echinata        x Uncommon 

Acropora solitaryensis    x    x Uncommon 
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 Site  

 C1 C2 C3 C4 C5 C6 C7 C8 Abundance in Hong Kong 

Bernardpora (Goniopora) stutchburyi x   x x   x Common 

Coscinaraea sp. x    x   x Undescribed 

Cyphastrea serailia  x x x   x x Dominant 

Dipsastraea (Favia) favus    x x   x Abundant 

Dipsastraea (Favia) lizardensis    x     Common 

Dipsastraea (Favia) rotumana  x  x x   x Abundant 

Dipsastraea (Favia) speciosa  x x x x   x Abundant 

Dipsastraea (Favia) veroni  x       Common 

Favites abdita x x x x    x Common 

Favites chinensis  x x x    x Common 

Favites flexuosa   x  x    Common 

Favites pentagona    x x   x Dominant 

Goniastrea aspera x   x    x Common 

Goniopora columna        x Abundant 

Hydnophora exesa        x Abundant 

Leptastrea pruinosa        x Abundant 

Leptastrea purpurea        x Abundant 

Montipora peltiformis  x x  x   x Common 

Oulastrea crispata x x x  x  x x Common 

Pavonna descussata    x    x Common 

Platygyra acuta        x Dominant 

Platygyra carnosus    x    x Common 

Platygyra ryukyuensis        x Uncommon 

Plesiastrea versipora  x  x x   x Abundant 

Porites lobata        x Common 

Porites lutea   x  x x   Common 

Psammocora haimeana     x   x Common 

Psammocora superficialis x x  x x  x x Common 

Turbinaria peltata   x  x   x Common 

OCTOCORALS         Common 

Dendronepthya sp.        x Common 

Guaiagorgia sp. x        Common 

Euplexaura sp.        x Common 

Total No. of Coral Species 7 13 10 15 14 1 3 29  

 

Table 4-4:  Coral Coverage during Spot Check Survey 

Site C1 C2 C3 C4 C5 C6 C7 C8 

Coral Coverage (%) <5 5 to 10 5 to 10 5 to 10 <10 <1 <1 25 
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Summary and Recommendation 

 Among the eight survey sites, the highest diversity of corals was recorded at the proposed 

control site at Ninepins (C8). The next highest coral diversity was recorded on the natural 

coastline of Joss House Bay to the northeast of the proposed submarine utilities of this Project 

(namely C4 and 5).  The intake and outfall pipeline (C2 and C3), though the two alignments 

were mostly sandy substrate without coral colonization, the natural coastlines nearby were 

also of certain coral diversity. The rest of the dive survey sites (including C1 – Fat Tung Chau, 

C6 – east of Tai Miu Wan and C7 – north of Tung Lung Chau) are not found of significant coral 

diversity or coverage.  This spot check verification survey reconfirm the findings of the 

approved EIA Report. 

 REA survey was recommended to be carried out within areas C2, C3 and C8.  Areas C2 and C3 

with certain coral diversity are closest to the Project areas and therefore they are the most 

critical sites in terms of the potential coral impact to be brought by this Project.  Area C8 is the 

potential control site for regular monitoring and hence further survey in the form of REA was 

carried out at this site to collect more baseline information. 

4.2 Rapid Ecological Assessment Survey 

 The REA survey was performed on 20 and 21 September 2018.  The weather was sunny on 

both survey days. The sea was wavy and the visibility was fair (approximately 0.5 m to 1 m).  

Three 100-m transects were laid parallel to the coastline within the spot check areas C2, C3 and 

C8 (Figure 3.2).  Relevant information of the REA surveys is provided in Table 4-5 and Table 4-6. 

Table 4-5:  Weather Condition for the REA Survey  

Date Condition Average Underwater Visibility 

20 September 2018 
- Southwest  force 5 

- Sunny 
<0.5 m 

21 September 2018 
- Southwest force 4 to 5 

- Sunny  
<0.5 m 

 

Table 4-6:   GPS of Transect Starting and Ending, Maximum Depth, Bottom Substrate and Bottom Visibility of the 

Three REA Transects 

Transect 

(Figure 3.2) 

Location (GPS) 

(Starting Point) 

Location (GPS) 

(End Point) 

Maximum 

Depth (m) 
Bottom Substrate 

Visibility 

(m) 

C2 
E 114°16'39.88" 

N 22°15'49.91" 

E 114°16'39.26" 

N 22°15'46.70" 
2.5 

 Bedrock, Boulder, 

Rock and Sand 
<0.5 

C3 
E 114°16'44.98" 

N 22°15'55.30" 

E 114°16'48.57" 

N 22°15'55.04" 
2.5 

Bedrock, Boulder, Rock 

and Sand 
<0.5 

C4 
E 114°20'46.16" 

N 22°16'01.61" 

E 114°20'46.30" 

N 22°15'57.72" 
4 

Natural Bedrock and 

Boulders 
<0.5 

Transect C2 

  A 100-m transect was laid down along the coastline of Tit Cham Chau within the spot check 

dive area (C2) near the proposed outfall pipeline. The average depth for the transect was about 

2.5 m and visibility around 0.5 m. 

 The substrate along the transect line is mainly composed of bedrock, boulders, rock and sand. 

Other than the hard corals recorded, this site supported limited marine life and only some 

common sponges, bryozoans, rock oyster Saccostrea cucullata, common green mussel Perna 

viridis, and tubeworm Sabelastarte japonica were found on the surface of boulders.  The survey 

results for C2 are summarized in Table 4-7 to Table 4-9. 
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Table 4-7:   Ecological Attributes on Site C2 REA Transect 

Ecological Attributes Rank 

Hard Corals 1 

Dead Coral 0 

Octocoral 0 

Sea anemone beds 0 

Dead Standing Corals 0 

Other Benthos 1 

Macroalgae 0 

*  Rank of percentage cover: 0 = None recorded; 0.5 = 1-5%; 1 = 6-10%; 2 = 11-30 %; 3 = 31-50%; 4= 51-75 %; 

5 = 76-100%. 

Table 4-8: Substratum Attributes on Site C2 REA Transect  

Hard Substrata Rank 

Bedrock/continuous pavement 2 

Boulder Blocks (diam.>50cm) 3 

Boulder Blocks (diam.<50cm) 2 

Rubble 0 

Other 0 

Soft Substrata Rank 

Sand 2 

Mud/Silt 1 

Mud 0 

*  Rank of percentage cover: 0 = None recorded; 0.5 = 1-5%; 1 = 6-10%; 2 = 11-30 %; 3 = 31-50%; 4= 51-75 %; 

5 = 76-100%. 

Table 4-9:   Ranks of Taxon Abundance along the Site C2 REA Transect 

Benthic Communities Abundance in the Site 

Hard Corals  

Cyphastrea serailia 3 

Favia speciosa 3 

Favites abdita 3 

Favites chinensis 3 

Oulastrea crispata 3 

Psammocora superficialis 3 

Other Benthos 

Thais luteostoma 3 

Septifer virgatus 3 

Anthocidaris crassispina 3 

Diadema sp. 3 

* Rank of Abundance: 0 = Absent; 1 = Rare; 2 = Uncommon; 3 = Common; 4= Abundant; 5 = Dominant. 

 This site supported a sparse and patchy cover (around 5 to 10%) of hard coral. A total of 6 

species of hard coral was recorded along the transect. They were of small size (about 5 to 15 

cm in diameter) and in low coverage.  All the coral colonies were in fair condition. 

 All coral colonies recorded along the transect are common hard coral species in Hong Kong. It 

is especially adapted to harsh environment and it can be found in many places in Hong Kong 

(from north-east, part, Tung Ping Chau to south-west part, Shek Kwu Chau). 
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 The proposed outfall pipeline is located inside the area of C2 which may have indirect impact 

during construction and operational phase.  Site C2 is proposed to be an indirectly impact 

monitoring site. 

Transect C3 

 A 100-m transect was laid along the coastline of Kwun Tsai within the spot check dive area (C3) 

near the proposed intake pipeline. The average depth for the transect was 2.5 m and the 

visibility was around 0.5 m.    

 The bottom substrates along the transect line is mainly composed of bedrock, boulders, rocks 

and sand. Some common sponges, bryozoans, and common green mussel Perna viridis were 

found on the boulder surfaces. They are all common species, in low abundance and sparsely 

distributed in this area. The survey results for C3 are summarized in Table 4-10 to Table 4-12. 

Table 4-10:  Ecological Attributes on Site C3 REA Transect 

Ecological Attributes Rank 

Hard Coral 1 

Dead Coral 0 

Octocoral (Soft corals black and gorgonians)  0 

Anemone Beds 0 

Dead Standing Corals 0 

Other Benthos (sponges, zoanthids, ascidinas and bryozoans) 1 

Macro-algae 0 

*  Rank of percentage cover: 0 = None recorded; 0.5 = 1-5%; 1 = 6-10%; 2 = 11-30 %; 3 = 31-50%; 4= 51-75 %; 

5 = 76-100%. 

Table 4-11:  Substratum Attributes on Site C3 REA Transect  

Hard Substrata Rank 

Bedrock/continuous pavement 2 

Boulder Blocks (diam.>50cm) 3 

Boulder Blocks (diam.<50cm) 2 

Rubble 2 

Other 1 

Soft Substrata Rank 

Sand 2 

Mud/Silt 1 

Mud 0 

*  Rank of percentage cover: 0 = None recorded; 0.5 = 1-5%; 1 = 6-10%; 2 = 11-30 %; 3 = 31-50%; 4= 51-75 %; 

5 = 76-100%. 

Table 4-12:  Ranks of Taxon Abundance along the Site C3 REA Transect  

Benthic Communities Abundance in the Site 

Hard Corals  

Cyphastrea serailia 3 

Favites chinensis 3 

Favites abdita 3 

Oulastrea crispata 3 

Porties lutea 3 

Montipora peltiformis 3 

Other Benthos 

Thais luteostoma 3 
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Benthic Communities Abundance in the Site 

Septifer virgatus 3 

Anthocidaris crassispina 3 

Diadema sp. 3 

* Rank of Abundance: 0 = Absent; 1 = Rare; 2 = Uncommon; 3 = Common; 4= Abundant; 5 = Dominant. 

 This site supported a sparse and patchy cover (<1%) of hard coral. A total of 6 species of hard 

coral were recorded during the REA survey and all of them were grown on the boulders or 

rocks. They were of small size (about 2 to 20 cm in diameter), in low coverage.  All the coral 

colonies were in fair condition. 

 All coral colonies recorded along the transect are common hard coral species in Hong Kong. It 

is especially adapted to harsh environment and it can be found in many places in Hong Kong 

(from north-east, part, Tung Ping Chau to south-west part, Shek Kwu Chau). 

 The proposed intake pipeline is located inside the area of C3 which may have indirect impact 

during construction and operational phases.  Site C3 is proposed as an indirectly impact 

monitoring site. 

Transect C8 

 A 100-m transect was laid down along the coastline within the coral area of spot check site C8.  

The average depth of the transect was around 3.5 m and visibility was around 1 m. 

 Area along the transect was mainly composed of bedrock and big boulders.  Some common 

organisms were found on the surface of the boulders.  These included sponges, bryozoans, rock 

oyster Saccostrea cucullata, common green mussel Perna viridis, and tubeworm Sabelastarte 

japonica. They are all common species, in low abundance and sparsely distributed in the area. 

The survey results for C8 are summarized in Table 4-13 to Table 4-15. 

Table 4-13:  Ecological Attributes on Site C8 REA Transect  

Ecological Attributes Rank 

Hard Coral 2 

Dead Coral 0 

Octocoral (Soft corals black and gorgonians)  0 

Anemone Beds 0 

Dead Standing Corals 0 

Other Benthos (sponges, zoanthids, ascidinas and bryozoans) 1 

Macro-algae 0 

*  Rank of percentage cover: 0 = None recorded; 0.5 = 1-5%; 1 = 6-10%; 2 = 11-30 %; 3 = 31-50%; 4= 51-75 %; 

5 = 76-100%. 

Table 4-14:  Substratum Attributes on Site C8 REA Transect  

Hard Substrata Rank 

Bedrock/continuous pavement 5 

Boulder Blocks (diam.>50cm) 2 

Boulder Blocks (diam.<50cm) 1 

Rubble 0 

Other 0 

Soft Substrata Rank 

Sand 0 

Mud/Silt 1 

Mud 0 
*  Rank of percentage cover: 0 = None recorded; 0.5 = 1-5%; 1 = 6-10%; 2 = 11-30 %; 3 = 31-50%; 4= 51-75 %; 

5 = 76-100%. 
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Table 4-15:   Ranks of Taxon Abundance along the Site C8 REA Transect 

Benthic Communities Abundance in the Site 

Hard Corals  

Acropora solitaryensis 3 

Cyphastrea serailia 3 

Favites chinensis 3 

Favia speciosa 3 

Favites abdita 3 

Oulastrea crispata 3 

Pavonna descussata 3 

Platygyra acuta 3 

Platygyra carnosus 3 

Porties lutea 3 

Psammocora superficialis 3 

Turbinaria peltata 3 

Other Benthos 

Thais luteostoma 3 

Septifer virgatus 3 

Anthocidaris crassispina 3 

Diadema sp. 3 

* Rank of Abundance: 0 = Absent; 1 = Rare; 2 = Uncommon; 3 = Common; 4= Abundant; 5 = Dominant. 

 This site has a relatively higher coral cover (20-25%) of hard coral than other two sides. Twelve 

species of hard coral was recorded along this transect. and all of them were grown on boulders 

or rocks. They were of small to medium size (about 2 to 25 cm in diameter), in low coverage.  

All the coral colonies are in fair condition. 

 All coral colonies recorded along the transect are common hard coral species in Hong Kong and 

it can be found in many places in Hong Kong (from north-east, part, Tung Ping Chau to south-

west part, Shek Kwu Chau). 

 Site C8 is located at Ninepins which is quite far away (about 7km) from the proposed 

Desalination Plant.  With reference to the criteria set out in Section 3.2.1, C8 is proposed to be 

the control site during the construction and operational phase monitoring. 

5 Regular Coral Monitoring Methodology 

5.1 Monitoring Locations 

 Two indirect impact sites (C2 and C3) and one control site (C8) as shown in Figure 3.2 should 

be monitored during the construction phase. Pre-construction coral survey should be 

conducted at the indirect impact and control sites. Ten selected hard coral colonies with the 

similar species should be tagged at each of the control and indirect impact sites before 

commencement of the construction work. Tagged hard coral colonies should be monitored 

during the dredging / marine construction works in open waters.  

 Where appropriate, pre-operation coral survey should be conducted before commencement of 

the Project operation, and ten selected coral colonies with the similar species should be tagged 



Report on Baseline Coral Monitoring and Regular Coral Monitoring Methodology | Water Supplies Department 

  

12 DECEMBER 2018 

 

at each of the control and indirect impact sites. Tagged hard coral colonies should be monitored 

during the operational phase. 

 The general health conditions (Size, Condition, Mortality, Bleaching and Sediment) should be 

recorded during each monitoring event.  Photos of each tagged coral colonies at the control site 

and indirect impact sites should be taken. 

5.2 Monitoring Frequency 

 Coral colonies tagged during pre-construction survey should be monitored weekly during the 

first month of dredging / marine construction works in open waters. In case the dredging / 

marine construction works in open waters take less than 1 month to complete, regular coral 

monitoring shall still be continued for the first month. If the dredging / marine construction 

works take more than 1 month to complete, the frequency of regular coral monitoring shall be 

reduced to monthly during the second and third month of the dredging / marine construction 

works and quarterly in the subsequent months. In any case, the monitoring frequency shall be 

weekly during the first month of any dredging works.  

 During the first year of operational phase, coral colonies tagged during the pre-operation 

survey should be monitored once per month. The frequency of the operational phase coral 

monitoring should be reviewed annually taking into account the past coral monitoring results 

and the latest trends of production rate or brine discharge rate of this Project. Any proposed 

changes on the monitoring shall be submitted to EPD and AFCD for approval.  The regular coral 

monitoring frequency is summarized in Table 5-1 and Table 5-2. 

Table 5-1:   Monitoring Frequency for Dredging and Marine Construction in Open Waters 

Monitoring Month Monitoring Frequency 

First Month Weekly  

Second to Third months Monthly 

Subsequent Months Quarterly 

Table 5-2:   Monitoring Frequency for First Year of Operation 

Monitoring Year Frequency 

First year Monthly 

Subsequent years To be reviewed and agreed with EPD and AFCD 

 The general health conditions (size, condition, mortality, bleaching and sediment) shall be 

recorded during the REA survey and regular coral monitoring. Photos of each tagged coral 

colonies at control and indirect impact sites shall be taken during each monitoring event. 

5.3 Monitoring Staffing 

 The coral monitoring works shall be carried out by suitably trained and qualified SCUBA divers 

and marine ecologist with at least 5 years of experience in coral survey and monitoring and a 

relevant degree in marine biology or equivalent. 

5.4 Reporting and Evaluation 

 The ET shall review and update the EM&A programme and EM&A Manual for operational stage 

by incorporating the coral monitoring programme and seek the approval of EPD and AFCD on 

the updated EM&A programme including the coral monitoring programme in accordance with 

the EP requirements. 

 A Pre-construction Coral Survey Report should be prepared and submitted before the 

commencement of the construction phase and within 10 working days after the completion of 

the pre-construction survey. The Pre-construction Coral Survey Report should be certified by 

the Environmental Team (ET) Leader and verified by the Independent Environmental Checker 

(IEC). The verified Pre-construction Coral Survey Report should be submitted to the 
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Supervising Officer’s Representative (SOR) for approval and to the EPD and AFCD for 

information.   

 A Pre-operation Coral Survey Report should be prepared and submitted before the 

commencement of the Project operation and within 10 working days after the completion of 

the survey. The Pre-operation Coral Survey Report should be certified by the ET Leader and 

verified by the IEC. The verified Pre-operation Coral Survey Report should be submitted to the 

SOR, EPD and AFCD for approval.   

 The results and findings of all regular coral monitoring works should be recorded in the 

monthly EM&A reports prepared by the ET. The EM&A report should be prepared and 

submitted within 10 working days of the end of each reporting month, with the first report due 

the month after construction commences. Each monthly EM&A report should be submitted to 

the Contractor, the IEC, the SOR, the EPD and the AFCD. Before submission of the first EM&A 

report, the ET Leader shall liaise with the parties on the required number of copies and format 

of the monthly reports in both hard copy and electronic medium. 

 The ET shall review the number and location of coral monitoring stations and method every six 

months, or on as needed basis, in order to cater for any changes in the surrounding 

environment and the nature of works in progress. 

 Monitoring result should be reviewed and be compared against the Action Level and Limit 

Level (AL/LL) as set out in Table 5-3. Actions specified on Table 5-4 should be taken by ET, IEC, 

SOR and Contractor shall there be exceedance of AL/LL. 

Table 5-3: Action and Limit Levels for Construction Phase Coral Monitoring 

Parameter Action Level Definition Limit Level Definition 

Mortality If during Impact Monitoring a 15% 

increase in the percentage of partial 

mortality on the corals occurs at 

more than 20% of the tagged 

indirect impact site coral colonies 

that is not recorded on the tagged 

corals at the control site, then the 

Action Level is exceeded.  

If during Impact Monitoring a 25% 

increase in the percentage of partial 

mortality on the corals occurs at 

more than 20% of the tagged 

indirect impact site coral colonies 

that is not recorded on the tagged 

corals at the control site, then the 

Limit Level is exceeded.  

Note: If the defined Action Level or Limit Level for coral monitoring is exceeded, the actions as set out in Table 5-4 

will be implemented.   
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Table 5-4 Event and Action Plan for Construction Phase Monitoring 

Event 
Action 

ET Leader IEC SOR ** Contractor 

Action 

Level 

Exceedance 

1. Check monitoring 

data 

2. Inform the IEC, SOR 

and Contractor of 

the findings; 

3. Increase the 

monitoring to at 

least once a month 

to confirm findings; 

4. Propose mitigation 

measures for 

consideration 

1. Discuss monitoring 

with the ET and the 

Contractor; 

2. Review proposals for 

additional monitoring 

and any other 

measures submitted 

by the Contractor and 

advise the SOR 

accordingly.  

1. Discuss with the IEC 

additional 

monitoring 

requirements and 

any other measures 

proposed by the ET; 

2. Make agreement on 

the measures to be 

implemented.  

1. Inform the SOR and 

confirm notification 

of the non-

compliance in 

writing; 

2. Discuss with the ET 

and the IEC and 

propose measures 

to the IEC and the 

SOR; 

3. Implement the 

agreed measures. 

 

Limit Level 

Exceedance 

1. Undertake Steps 1-4 

as in the Action 

Level Exceedance. If 

further exceedance 

of Limit Level, 

propose 

enhancement 

measures for 

consideration. 

 

1. Discuss monitoring 

with the ET and the 

Contractor; 

2. Review proposals for 

additional 

monitoring and any 

other measures 

submitted by the 

Contractor and 

advise the SOR 

accordingly. 

1. Discuss with the IEC 

additional 

monitoring 

requirements and 

any other measures 

proposed by the ET; 

2. Make agreement on 

the measures to be 

implemented.  

1. Inform the SOR and 

confirm 

notification of the 

non-compliance in 

writing; 

2. Discuss with the ET 

and the IEC and 

propose measures 

to the IEC and the 

SOR; 

3. Implement the 

agreed measures. 

 

Remark: ** The “SOR” is equivalent to the “ER” as defined in the EM&A Manual of the Project
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Appendix A Selected Photos taken during the Spot Check Survey and REA Survey 

  
Site C2 Site C3 

  
Site C4 Site C5 

  
Site C6 Suggested Control Site C8 

  
Natural Boulders Sandy Bottom 



 

  

  

 

 

  
Acropora solitaryensis Pavonna descussata 

  
Platygyra carnosus Turbinaria peltata 

  
Oulastrea crispata Bernardpora (Goniopora) stutchburyi 

  
Sea Anemone Bed Diadema sp. 
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1 Introduction 

1.1 Background  

 Water Supplies Department (WSD) appointed Black & Veatch Hong Kong Limited (B&V) to 1.1.1

undertake the consultancy “Agreement No. CE 8/2015 (WS) First Stage of Desalination Plant 

at Tseung Kwan O – Investigation, Design, and Construction” on 16 November 2015. 

 The purpose of the Project is to construct a sea water reverse osmosis (SWRO) desalination 1.1.2

plant at Tseung Kwan O (TKO) Area 137, together with all ancillary facilities and the slope 

mitigation works in the adjoining Clear Water Bay Country Park.   

 The first stage of the proposed SWRO desalination plant will have a water production 1.1.3

capacity of 135,000 cubic meters (m3) per day with provision for future expansion to the 

ultimate capacity up to 270,000 m3 per day when necessary. 

 The Project is classified as a Designated Project (DP) under the Environmental Impact 1.1.4

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-192/2015) was approved with conditions on 4 

November 2015 under the EIAO. Following the approval of the EIA Report, the 

Environmental Permit (EP) (No: EP- 503/2015), covering the construction and operation of 

Project, was granted on 4 December 2015. The EP for this Project was subsequently 

amended and the amended EP (No. EP-503/2015/A) was granted on 26 January 2018 under 

the EIAO. 

1.2 Purpose of this Methodology Paper 

 An Environmental Monitoring and Audit (EM&A) programme of regular fisheries monitoring 1.2.1

is recommended under the approval conditions of the EIA Report for the Project. The 

purpose of the EM&A programme is to monitor the fisheries impact of the Project. Pursuant 

to these EIA approval conditions, details of the regular fisheries monitoring programme shall 

be submitted to the Director of Environmental Protection (DEP) for prior approval. 

 This Paper is prepared to present the details of regular fisheries monitoring programme.  1.2.2

1.3 Structure of this Methodology Paper 

 The remainder of this Report is organized as follows: 1.3.1

a) Section 2 describes the scope and locations of regular fisheries monitoring. 

b) Section 3 presents the regular fisheries monitoring methodology. 

c) Section 4 outlines the reporting requirements for regular fisheries monitoring. 

 

2 Regular Fisheries Monitoring Programme 

2.1 Findings of Approved EIA Report and Updated Fisheries Survey 

 This Project comprises submarine utilities including a seawater intake and a submarine 2.1.1

outfall in Joss House Bay. The approved EIA Report predicted that the potential impacts on 

fisheries resources would be confined within close proximity of these submarine utilities. No 

important fish spawning and nursery grounds were identified near the proposed submarine 

utilities with reference to the findings of literature review undertaken during the EIA stage. 
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The EIA Report concluded that no significant fisheries impact would arise from construction 

and operation of the proposed submarine utilities.  

 In accordance with Condition 2.9 of the EP, an Updated Fisheries Survey was carried out in 2.1.2

2015 to 2016 to verify if any significant fish spawning and nursery grounds in the vicinity of 

the proposed submarine utilities. The results of this Updated Fisheries Survey revealed no 

important fish spawning and nursery grounds near the proposed submarine utilities and 

affirmed the conclusion made in the approved EIA Report. 

2.2 Scope of Regular Fisheries Monitoring 

 The purpose of this regular fisheries monitoring programme is to monitor the potential 2.2.1

impacts on fisheries resources in the vicinity of the project site.  Apart from the regular 

fisheries monitoring programme, a water quality monitoring programme in addition to the 

water quality monitoring programme in the approved EM&A Manual is also described in 

Section 2.4 to (i) provide supplementary information in the interpretation of the findings of 

the fisheries monitoring and (ii) assist the monitoring of the potential impact on the Tung 

Lung Chau Fish Culture Zone (FCZ) in Joss House Bay. 

 Fisheries monitoring shall be carried out once before the commencement of the Project 2.2.2

construction works to establish the baseline condition, once every year during the 

construction period to monitor the construction impact, and once every year during the first 

10-year operation period to establish the post-construction condition. The need of regular 

fisheries monitoring in the subsequent years shall be agreed with EPD and AFCD based on 

the results of the first 10-year operation period. Under each fisheries monitoring event, 

survey on adult fish, juvenile fish and ichtyoplankton shall be carried out 2 times in wet 

season (April to October) and 2 times in dry season (November to March) to examine the 

following: 

� Fish species composition; 

� Abundance: number of fish captured; 

� Diversity of fish resources: species diversity and evenness; 

� Size: range of total length; 

� Biomass in weight; and 

� Values of catches of commercial species: catch per unit effort (CPUE) and yield per unit 

effort (YPUE). 

 The methodology of regular fisheries monitoring proposed in this Paper is the same as that 2.2.3

adopted in the Updated Fisheries Survey in 2015 and 2016. The proposed fisheries 

monitoring will provide information on the conditions of fisheries resources in terms of key 

parameters as listed above. Thus, the results for these key parameters can be compared 

between different time periods to evaluate whether or not the Project implementation will 

cause any impact on the fisheries resources.  An outline of the regular fisheries monitoring 

method is summarized in Table 2-1 below.  

Table 2-1: Outline of Regular Fisheries Monitoring Method and Schedule 

Monitoring Method Monitoring Frequency Sampling Frequency 

under Each Monitoring 

Event Baseline 

Period 

Construction 

Period 

Operation 

Period * 

Adult Fish 

Survey 

Gill Netting 

Cage Trapping 

Once before 

Project 

construction 

Once every 

year 

Once every 

year 

2 times in dry season 

(November to March) and 2 

times in wet season (April to 

October) 
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Monitoring Method Monitoring Frequency Sampling Frequency 

under Each Monitoring 

Event Baseline 

Period 

Construction 

Period 

Operation 

Period * 

Juvenile Fish 

Survey 

Purse-seining Once before 

Project 

construction 

Once every 

year 

Once every 

year 

2 times in dry season 

(November to March) and 2 

times in wet season (April to 

October) 

Ichtyoplankton 

Survey 

Plankton Towing Once before 

Project 

construction 

Once every 

year 

Once every 

year 

2 times in dry season 

(November to March) and 2 

times in wet season (April to 

October) 

* The monitoring frequency in the operation period is recommended to be reviewed and 

confirmed with EPD and AFCD in a bi-annual basis. 

2.3 Proposed Regular Fisheries Resource Monitoring Locations 

 It is recommended to set up six (6) fisheries monitoring locations in Joss House Bay and its 2.3.1

vicinity to monitor the fisheries resources.  

  Two (2) sampling locations are set up in close proximity of the direct footprint of the 2.3.2

proposed submarine utilities around TKO Area 137. These sampling locations represent the 

potential Project impact zones (i.e. areas at and in close proximity to the footprint of the 

proposed submarine utilities that will be directly affected by the Project works). 

 Two (2) gradient locations are proposed between the proposed submarine utilities and Tung 2.3.3

Lung Chau FCZ to assist in the interpretation and identification of any potential fisheries 

impact in the vicinity of the FCZ.  

 Two (2) reference locations are proposed in the outer Joss House Bay between the waters of 2.3.4

Tung Lung Chau and Fat Tong Mun. These reference locations are further away and will not 

be affected by the Project discharge (based on the EIA prediction) and will serve as control 

stations. Any significant fisheries impact identified at the reference locations should be 

caused by other natural factors or non-Project activities. The trends of fisheries conditions 

recorded in the reference locations will be used to assist in the interpretation of the trends of 

fisheries impact identified in the impact and gradient locations. 

  The proposed fisheries monitoring locations are summarized in Table 2-2.  The coordinates 2.3.5

of the proposed monitoring locations are shown in Figure 2.1.  

Table 2-2: Proposed Fisheries Monitoring Locations 

Monitoring Sampling Location or Transect ID (see Figure 2.1) 

Baseline Period Construction Period Operation Period 

Impact 

Area  

Gradient 

Area 

Control 

Area 

Impact 

Area  

Gradient 

Area 

Control 

Area  

Impact 

Area  

Gradient 

Area 

Control 

Area  

Adult Fish 

Survey 
✓P1, P2 ✓G1, G2 ✓R1, R2 ✗ ✓G1, G2 ✓R1, R2 ✓P1, P2 ✓G1, G2 ✓R1, R2 

Juvenile Fish 

Survey 
✓P1, P2 ✓G1, G2 ✓R1, R2 ✗ ✓G1, G2 ✓R1, R2 ✓P1, P2 ✓G1, G2 ✓R1, R2 

Ichtyoplankton 

Survey 
✓T1, T2 ✓T5, T6 ✓T3, T4 ✗ ✓T5, T6 ✓T3, T4 ✓T1, T2 ✓T5, T6 ✓T3, T4 
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Notes: 

✓ –  Fisheries monitoring will be carried out within the areas. 

✗ – No fisheries monitoring will be carried out within the impact areas during the construction of the submarine utilities due to 

safety reason. 

 

2.4 Proposed Additional Water Quality Monitoring  

Existing Water Quality Monitoring Specified in the Current EM&A Manual 

 Water quality monitoring programme recommended in the current EM&A Manual will cover 2.4.1

(i) a continuous 4-week period during the preconstruction stage; (ii) the dredging period 

during the construction stage; and (iii) the first year of Project operation.  The purpose of the 

existing water quality monitoring programme is to monitor the Project impact upon key 

water sensitive receivers in Joss House Bay including the Tung Lung Chau FCZ. The 

monitoring parameters include the following: 

� Dissolved oxygen; 

� Temperature; 

� pH; 

� Turbidity; 

� Salinity; 

� Suspended solids; 

� Total residual Chlorine; 

� Iron; and 

� Anti-scalant 

 As the Project construction activities will not discharge any iron and anti-scalant, 2.4.2

measurements of iron and anti-calant are not required during the construction phase as 

defined in the current EM&A Manual.  Discharges of iron and anti-scalant are only associated 

with the desalination plant operation. Therefore, these two parameters will only be 

measured during the pre-construction stage (to provide baseline data) and Project operation 

as specified in the current EM&A Manual.   

 The existing water quality monitoring programme in the current EM&A Manual does not 2.4.3

cover the regular fisheries resource monitoring locations proposed in Section 2.3. The water 

quality monitoring periods proposed in the current EM&A Manual are also different from the 

regular fisheries resource monitoring periods as shown in Table 2-1 above.   

Additional Water Quality Monitoring  

Impact on Fisheries Resources 

 To provide supplementary information in the interpretation of the findings of the fisheries 2.4.4

monitoring, additional water quality monitoring programme is proposed to be carried out at 

the same frequency and locations of the fisheries monitoring programme during the pre-

construction period, construction period and the first 10-year operation period.  The water 

quality monitoring parameters will be same as those specified in current EM&A Manual.  To 

meet the Project construction programme, the baseline fisheries monitoring will be carried 

out in the wet season of 2018 and the dry season of late 2018 or early 2019. Hence, 

additional water quality monitoring at the fisheries resource monitoring locations will also 

be carried out in 2018 / early 2019 to match the baseline fisheries monitoring schedule.  As 

the types of anti-scalant to be used for the Project operation will not be confirmed in 2018 / 

early 2019 before the employment of the DBO contractor, anti-scalant is not measured 

during the additional water quality monitoring period in 2018 / early 2019.  Instead, anti-

scalant at the fisheries resource monitoring locations will be measured for a 4-week period 

during the baseline water quality monitoring period as specified in the current EM&A 

Manual, which is expected to be carried out in mid-2019 after the types of anti-scalant to be 

used for the Project is confirmed. 
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Impact on Tung Lung Chau FCZ 

 The existing water quality monitoring programme in the current EM&A Manual will address 2.4.5

the water quality impact upon the Tung Lung Chau FCZ up to the first year of Project 

operation. To provide further water quality information to assist the monitoring of any 

potential impact on the Tung Lung Chau FCZ during the second to tenth years of Project 

operation, it is recommended to carry out additional water quality monitoring at the same 

water quality monitoring stations of the approved EM&A Manual during the second to tenth  

years of operation of the desalination plant.  The proposed water quality monitoring 

frequency during the second to tenth years of Project operation will be 2 times in dry season 

and 2 times in wet season per year. The need of regular water quality monitoring in the 

subsequent years shall be agreed with EPD and AFCD based on the results of the first 10-year 

operation period.   

 A table summarizing the requirements of the proposed fisheries monitoring, the proposed 2.4.6

additional water quality monitoring and the water quality monitoring programme in the 

approved EM&A Manual is shown in Appendix A. 

3 Fisheries Survey Methodology 

3.1 Introduction 

 This Section presents the methodologies for regular fisheries monitoring including the adult 3.1.1

fish, juvenile fish and ichtyoplankton survey works and the associated data analysis.  The 

regular fisheries monitoring shall be carried out by qualified marine ecologist(s) / fisheries 

specialist(s). The qualification and experience of qualified marine ecologist(s) / fisheries 

specialist(s) shall be at least five (5) years of experience in fish surveys with a relevant 

degree in biology or equivalent. 

3.2 Adult Fish Survey 

 Two fishing methods, gill netting and cage trapping, will be used to sample pelagic and 3.2.1

demersal adult fish resources at each sampling location. These methods are also commonly 

used by local fishermen in Hong Kong waters. 

Pelagic Fish Survey – Gill Netting 

 Under each sampling event, a pair of trammel (gill) nets will be deployed for one (1) hour at 3.2.2

each sampling location. The nets will be 1 m deep, 30 m in length and comprised of three (3) 

layers, with two 20 cm mesh stretches sandwiching a 5 cm mesh stretch. All fish species 

captured will be recorded and identified to species level as far as practicable. Each gill 

netting survey will be analysed for species composition, abundance, size (total length), 

biomass in weight and diversity of adult fish. 

Demersal Fish Survey – Cage Trapping 

 Two sets of four metal wire cage traps, each ranged from 0.8 to 0.9 m3 in volume and mesh 3.2.3

size of 25 mm, will be deployed for one (1) hour at each sampling location. Distance between 

the traps will be about 10 m, and the distance between each set of traps will be about 100 m. 

Bread or other suitable fish bait will be used as bait for cage trapping. All species caught in 

the cage trapping survey will be identified to species level as far as practical. Each cage 

trapping survey will be analysed for species composition, abundance, size (total length), 

biomass in weight and diversity of adult fish.  
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3.3 Juvenile Fish Survey 

 A typical purse-seine fishing method will be used to sample juvenile fish at each sampling 3.3.1

location. The nets will be 5 to 15 m deep (depending on the water depth), 50 m in length, and 

with 6 mm mesh size (maximum stretched). For each sampling event, both a mother boat 

and a P4 sampan will deploy the seine net for approximately 30 to 45 minutes, with each 

boat holding one end of the net. The net will be pulled towards the fish resources in the form 

of a semi-circle. Fish catches will be concentrated and lifted onto the mother boat. All fishes 

captured will be recorded and identified to species level as far as practicable. 

3.4 Ichthyoplankton Survey  

 To investigate spatial and seasonal or temporal variation of fish larvae composition, 3.4.1

ichthyoplankton survey will be conducted at each sampling location using plankton towing.  

To collect representative samples.   

 A bongo plankton net, of 50 cm mouth diameter and with 0.5 mm mesh size, will be deployed 3.4.2

to collect ichthyoplankton.  A flow meter will be fitted at mouth of the net to record the 

volume of water filtered.   

 At each site, three (3) replicate tows will be conducted, and each tow with a duration of 15 3.4.3

minutes.  The net will be deployed in a single oblique tow to a depth of 2m off the seabed and 

towed at a speed of 1-2 knots.  Consequently the net will be gradually winched up towards 

the water surface in order to sample the entire water column.   

 The plankton will be immediately fixed in 70% ethanol. The ichthyoplankton will be sorted, 3.4.4

number counted and size range measured in the laboratory.  All fish larvae captured will be 

recorded and identified to the lowest taxonomic level, where possible. Larval fish individual 

without distinctive morphological features for taxonomic identification will be examined 

with the aid of DNA sequencing if deemed necessary. Species composition, abundance and 

diversity of species will be measured to describe and compare temporal and spatial changes.   

3.5 Site Records and Sampling Time 

 For all the above survey methods, sampling locations will be recorded using global 3.5.1

positioning system (GPS) and water depth will be measured at each sampling location 

During each survey, the field conditions and observations (e.g. weather conditions, water 

depth (m) and temperature (°C) etc.) will be recorded at each proposed survey location. All 

surveys will be conducted during daytime at each of the selected locations. 

3.6 Data Analysis 

 Data collected under each fisheries monitoring event will be analyzed to assess the spatial 3.6.1

and temporal variations of species abundance and total biomass (for adult and juvenile 

fish)/ density (for ichthyoplankton). Temporal (e.g. wet vs. dry or construction & operation 

vs. baseline) and spatial (e.g. Impact Area vs. Control Area) differences in fish abundance will 

be compared using descriptive statistics and/ or inferential statistics (Microsoft Excel and/or 

Statistical Package for the Social Sciences (SPSS)), followed by multiple comparison 

procedures, as appropriate. Diversity of fish resources will be presented as species richness, 

Shannon-Weiner diversity (H’) and Pielou’s evenness (J’). Patterns of fish species 

composition will be presented and subject to statistical analyses as above. Values of catches 

of commercial species for adult and juvenile fishes will be presented in terms CPUE (number 

of individuals per fishing time and number of nets or cages) and YPUE (weight of fish per 

survey time and number of nets or cages). 
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4 Reporting 

 This Section presents the reporting requirements for regular fisheries monitoring. All 4.1.1

reports related to this regular fisheries monitoring programme shall be prepared by 

qualified marine ecologist(s) / fisheries specialist(s) as described in Section 3.1.1 above and 

submitted to AFCD and DEP for approval. 

4.2 Baseline Fisheries Monitoring Report 

 A Baseline Fisheries Monitoring Report shall be prepared and submitted within 2 months of 4.2.1

completion of the baseline monitoring event.   The baseline monitoring report shall include 

at least the following: 

 Brief Project background information; �

 Purpose of regular fisheries monitoring and report; �

 Methodology of baseline fisheries monitoring including monitoring locations, dates, �

time, frequency, durations, equipment and procedures; 

 Results of fisheries data analysis described in Section 3.6;  �

 Results of additional water quality monitoring to be carried out at the fisheries �

resource monitoring locations during the baseline fisheries monitoring periods in 2018 

/ early 2019 (refer to Section 2.4.4); and 

 Conclusions. �

 Results of the additional 4-week water quality monitoring to be carried out at the fisheries 4.2.2

resource monitoring locations in mid-2019 (refer to Section 2.4.4) will be separately 

presented to provide baseline information for impact monitoring during construction and 

operational phase. 

4.3 Regular Fisheries Monitoring Report for Construction Phase 

 Regular Fisheries Monitoring Report for Construction Phase shall be prepared and submitted 4.3.1

within 2 months of completion of each fisheries monitoring event.   The regular monitoring 

report shall include at least the following: 

  Brief Project background information; �

  Purpose of regular fisheries monitoring and report; �

 Updated construction programme covering the monitoring period; �

 Works undertaken during the monitoring period with graphical illustrations (such as �

the types, locations and timing of marine works, daily dredging rate, environmental 

protection measures etc.) 

 Summary of the marine water quality monitoring results separately collected under the �

additional water quality monitoring programme as described in Section 2.4 and the 

EM&A programme of the Project for the monitoring period including the record of any 

complaints on marine water quality (written or verbal) and non-compliances 

(exceedances) of the water quality performance limits (Action and Limit Levels) 

including the locations and nature of exceedances / complaints, investigation, follow-up 

actions taken, results and summary;  
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 Record of any complaints on fisheries impact received (written or verbal) during the �

monitoring period for each media, including locations and nature of complaints, 

investigation, liaison and consultation undertaken, actions and follow-up procedures 

taken, results and summary; 

  Methodology of regular fisheries monitoring including monitoring locations, dates, �

time, frequency, durations, equipment and procedures; 

  Results of data analysis described in Section 3.6; �

  Comparison of the data analysis results for the monitoring period with all relevant past �

available fisheries data obtained in the monitoring area to determine the temporal 

trends of fisheries conditions in Joss House Bay, identify any potential impact on 

fisheries resources such as Tung Lung Chau FCZ and any other factors which might 

affect the monitoring results; and 

  Comments (on the effectiveness and efficiency of mitigation measures), �

recommendations (on any new mitigation measures and improvement in the regular 

fisheries monitoring programme) and conclusions. 

4.4 Regular Fisheries Monitoring Report for Operation Phase 

 Regular Fisheries Monitoring Report for Operation Phase shall be prepared and submitted 4.4.1

within 2 months of completion of each fisheries monitoring event.   The regular monitoring 

report shall include at least the following: 

  Brief Project background information; �

  Purpose of regular fisheries monitoring and report; �

 Record of any Project effluent discharge (e.g. brine) into the marine environment �

during the monitoring period with graphical illustrations (such as the types, locations 

and timing of discharge, flow rate etc.) 

 Summary of the marine water quality monitoring results and continuous Project �

effluent quality monitoring results separately collected under additional water quality 

monitoring programme as described in Section 2.4 and the EM&A programme of the 

Project for the monitoring period including the record of any complaints on marine 

water quality (written or verbal) and non-compliances (exceedances) of the water 

quality performance limits (Action and Limit Levels) including the locations and nature 

of exceedances / complaints, investigation, follow-up actions taken, results and 

summary;  

 Record of any complaints on fisheries impact received (written or verbal) during the �

monitoring period for each media, including locations and nature of complaints, 

investigation, liaison and consultation undertaken, actions and follow-up procedures 

taken, results and summary; 

  Methodology of regular fisheries monitoring including monitoring locations, dates, �

time, frequency, durations, equipment and procedures; 

  Results of data analysis described in Section 3.6; �

  Comparison of the data analysis results for the monitoring period with all relevant past �

available fisheries data obtained in the monitoring area to analyze the temporal trends 

of fisheries conditions in Joss House Bay, identify any potential impact on fisheries 

resources such as Tung Lung Chau FCZ and any other factors which might affect the 

monitoring results for the monitoring period; and 
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  Comments (on the potential fisheries impact of the Project), recommendations (with �

respect to the need for any new mitigation measures and improvement to the Project 

operation and changes to the regular fisheries monitoring programme) and 

conclusions. 
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APPENDIX A 
PROPOSED FISHERIES AND WATER QUALITY MONITORING PROGRAMME 

  



Appendix A Proposed Fisheries and Water Quality Monitoring Programme  

Monitoring Pre-construction Stage  Construction Period First year of 

operation 

Second to tenth 

years of operation 

Subsequent years of 

operation  

Proposed Fisheries 

Monitoring (adult fish, 

juvenile fish and 

ichthyoplankton 

surveys)  

 

Note: The proposed 

fisheries monitoring 

during the operation 

stage will be included 

in the updated EM&A 

Manual to be 

prepared by the 

Contractor before 

commencement of the 

operation of the 

desalination plant as 

per EP Condition 3.1. 

The fisheries 

monitoring during 

construction stage is 

beyond EP 

requirement and is 

proposed for the 

better monitoring of 

the potential impact of 

fisheries resources 

during construction. 

Frequency Two times in wet 

season of 2018; Two 

times in dry season of 

late 2018 or  early 

2019  

Two times in wet season 

and two times in dry 

season per year  

Two times in wet 

season and two 

times in dry 

season 

Two times in wet 

season and two times 

in dry season per, the 

frequency of 

monitoring to be 

reviewed with EPD 

and AFCD in a bi-

annual basis 

Seek agreement with 

EPD and AFCD on the 

need of further 

monitoring based on 

the results of the first 

10-year operation  

Location 6 locations as shown in 

Figure 1  

4 locations as shown in 

Figure 1 (excluding P1, 

P2, T1 and T2) 

6 locations as 

shown in Figure 1 

6 locations as shown 

in Figure 1  

- 

Proposed additional 

Water Quality 

monitoring  

 

Note: The water 

quality monitoring is 

beyond EP 

requirement and is 

proposed to provide 

supplementary 

information for the 

monitoring of 

potential impact on 

the fisheries resources 

and the Tung Lung 

Chau Fish Culture 

Zone. 

Frequency First Set of Monitoring 

Events: 

Two events in wet 

season of 2018 and 

two events in dry 

season of late 2018 or 

early 2019 (to match 

the pre-construction 

stage fisheries 

monitoring); Each 

event shall include in-

situ measurements 

and water sampling for 

laboratory analysis at 

both mid-flood and 

mid-ebb tides on the 

same day. 

 

Second Set of 

Monitoring Events: 

Three times per week 

for four weeks 

(expected in mid-2019) 

before Project 

construction (to match 

the existing baseline 

water quality 

monitoring of the 

current EM&A 

Manual); Each event 

shall include in-situ 

measurements and 

water sampling for 

laboratory analysis  

 

During the construction 

period, two events in 

wet season and two 

events in dry season will 

be carried out per year 

(to match the 

construction stage 

fisheries monitoring); 

 

Each event shall include 

in-situ measurements 

and water sampling for 

laboratory analysis at 

both mid-flood and mid-

ebb tides on the same 

day 

Two events in 

wet season and 

two events in dry 

season (to match 

the fisheries 

monitoring 

schedule); 

 

Each event shall 

include in-situ 

measurements 

and water 

sampling for 

laboratory 

analysis at both 

mid-flood and 

mid-ebb tides on 

the same day 

Two events in wet 

season and two 

events in dry season 

per year (to match 

the operation stage 

fisheries monitoring), 

the frequency of 

monitoring to be 

reviewed with EPD 

and AFCD in a bi-

annual basis; 

 

Each event shall 

include in-situ 

measurements and 

water sampling for 

laboratory analysis at 

both mid-flood and 

mid-ebb tides on the 

same day 

Seek agreement with 

EPD and AFCD on the 

need of further 

monitoring based on 

the results of the first 

10-year operation  

Location 6 stations (P1, P2, G1, 

G2, R1, R2) as shown in 

Figure 1 

4 stations (G1, G2, R1, 

R2) as shown in Figure 1 

6 stations (P1, 

P2, G1, G2, R1, 

R2) as shown in 

Figure 1 

6 stations (P1, P2, G1, 

G2, R1, R2) as shown 

in Figure 1 plus 13 

stations as shown in 

Figure 2 

 

Parameters Dissolved oxygen, 

temperature, pH, 

turbidity, salinity, 

suspended solids, total 

residual chlorine, anti-

scalant ** and iron 

 

** Note 1: The types of 

Dissolved oxygen, 

temperature, pH, 

turbidity, salinity, 

suspended solids, total 

residual chlorine 

Dissolved 

oxygen, 

temperature, pH, 

turbidity, salinity 

and suspended 

solids, total 

residual chlorine, 

anti-scalant and 

Dissolved oxygen, 

temperature, pH, 

turbidity, salinity and 

suspended solids, 

total residual 

chlorine, anti-scalant 

and iron   

 

 



Monitoring Pre-construction Stage  Construction Period First year of 

operation 

Second to tenth 

years of operation 

Subsequent years of 

operation  

anti-scalant to be used 

for the Project are 

currently unconfirmed 

and will be determined 

by the DBO contractor 

to be employed in 

2019. Anti-scalant is 

therefore not 

measured in the first 

set of monitoring to be 

carried out in 2018 / 

early 2019. It will be 

measured and 

included in the second 

set of monitoring 

(expected in mid-2019) 

after the types of anti-

scalant to be used are 

confirmed. 

iron 

Existing Water Quality 

monitoring already 

covered in the current 

EM&A Manual 

Frequency Three times per week 

for four weeks 

(expected in mid-2019) 

before Project 

construction 

(Requirements on 

monitoring season and 

tidal status are not 

specified) 

Three events per week 

during the dredging 

period; Each event shall 

include in-situ 

measurements and 

sampling at both mid-

flood and mid-ebb tides 

on the same day 

Three times per 

week during the 

first year of 

operation 

(Requirements 

on monitoring 

season and tidal 

status are not 

specified) 

- - 

Location 13 stations as shown in 

Figure 2 

10 stations as shown in 

Figure 2 (excluding NF1, 

NF2 and NF3) 

13 stations as 

shown in Figure 2 

- - 

Parameters Dissolved oxygen, 

temperature, pH, 

turbidity, salinity and 

suspended solids, total 

residual chlorine, anti-

scalant, 

Iron 

Dissolved oxygen, 

temperature, pH, 

turbidity, salinity and 

suspended solids, total 

residual chlorine 

Dissolved 

oxygen, 

temperature, pH, 

turbidity, salinity 

and suspended 

solids, total 

residual chlorine, 

anti-scalant, 

Iron 

- - 
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1. Comments from AFCD received on 10 August 2018 via email 

 

No. Comments Response 

 General comments  

1)  We understand that this methodology 

paper on regular fisheries monitoring will 

form part of the update EM&A manual, 

which will be later submitted to the DEP for 

approval. We would like to comment on the 

update EM&A manual (include the fisheries 

part) in the future.  

Noted. The update EM&A Manual will be 

submitted to AFCD for comment in due course. 

2)  Please clarify if the. And please state the 

reasons of using the same methodology for 

regular fisheries monitoring.  

The methodology of regular fisheries monitoring 

in this paper is the same as the updated fisheries 

survey conducted in 2015 and 2016. As stated in 

Section 2.2.2, the proposed fisheries monitoring 

(based on the methodology of the update 

fisheries survey) will provide information on the 

conditions of fisheries resources in terms of fish 

species abundance, diversity and values etc.  

Thus, the conditions of fisheries resources can 

be compared between different periods 

(baseline, construction and operational stages) 

to evaluate whether or not the Project 

implementation will cause any impact on the 

fisheries resources.  Text has been added in 

Section 2.2.3 to clarify. 

3)  Will the monitoring be long-term? Please 

state the monitoring duration 

The monitoring period will cover the entire 

construction period as well as the first 10-year 

operation period of the Project. 

 Specific comments  

4)  Section 1.2.2  Please delete Section 1.2.2 has been amended. 

5)  Section 2.2.2  

According to the EP conditions, “the project 

proponent shall include in the EM&A 

programme of the post-construction 

regular monitoring on fisheries in the 

vicinity of seawater intake and submairne 

outfall areas so as to ensure no significant 

impacts on fisheries resources”. As the 

objective of the regular fisheries 

monitoring is to ensure no significant 

impacts on fisheries resources, please 

review the last bullet “Any significant fish 

spawning and nursery grounds within the 

monitoring area”. 

The last bullet point has been deleted. 

6)  Section 2.3.1  

Please revise as “….and its vicinity to 

monitor the fisheries resources”. 

The text has been revised accordingly. 

7)  Section 2.3.2  The text has been revised accordingly. 
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No. Comments Response 

Please revise as” two sampling locations 

are set up……” and “These sampling 

locations represent…..”  

 

8)  Section 2.3.3  

Please explain further how fisheries data 

will be used to assist in the interpretation 

and identification of any potential fisheries 

impact upon the FCZ. 

A water quality monitoring programme will be 

carried out as recommended in the EM&A 

Manual to support the interpretation of any 

potential fisheries impact upon the FCZ. The 

water quality monitoring programme will 

include 13 no. of monitoring locations covering 

the FCZ and areas near the Project discharge to 

identify if the Project would cause any water 

quality changes at the FCZ. The water quality 

monitoring stations as defined in the EM&A 

Manual can be viewed in the EIAO website: 

https://www.epd.gov.hk/eia/register/report/ei

areport/eia_2292015/2_Figure/EM&A/Figure%

205.1.pdf 

 

The water quality monitoring programme as 

recommended in the EM&A Manual cover the 

baseline period (before construction 

commences), construction period and the first 

year operation period. The period of water 

quality monitoring programme in the EM&A 

Manual will be updated to cover the first 10-year 

operational period to match the regular fisheries 

monitoring programme. The updated EM&A 

Manuel will be submitted to AFCD for comments 

in due course. 

 

Please also note that a separate baseline water 

quality monitoring programme will be carried 

out in the wet season of 2018 as well as in the 

coming dry season in 2018 / 2019 at 13 no. of 

monitoring stations as defined in Figure 5.1 of 

the EM&A Manual (as shown in the web link 

above).  Two water quality monitoring events 

will be carried out at each of the dry and wet 

seasons and each monitoring event will cover 

water measurements at both mid-flood and mid-

ebb tides. In addition, an Environmental Team 

(ET) will be separately appointed by WSD in 

accordance with the Environmental Permit 

condition. The ET will collect another set of 

baseline water quality monitoring data in 2019 

at the same monitoring stations prior to the 

Project construction in accordance with the 

requirements of the EM&A Manual.   

9)  Section 2.3.4  

Please clarify the meaning of “potential 

“Project impact zones” mean the areas at and 

near the footprint of the proposed submarine 
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No. Comments Response 

project impact zones” (in Section 2.3.2) and 

“the influence zone of the project”. 

utilities which will be directly affected by the 

Project. 

 

“influence zone of the Project” means area that 

will be indirectly affected by the Project 

discharge due to water quality changes as  

predicted in the EIA. 

 

Text has been revised accordingly. 

 

2. Comments from AFCD received on 27 August 2018 via email 

(Further to the responses to comments from AFCD received on 10 August 2018) 

 

No. Comments Response 

1)  Present presentation of the paper with 

respect to the purposes of the existing 

WQM in the EM&A manual and additional 

WQM and how they are related to the 

design of the Fisheries Resource 

Monitoring and two WQM programs, is still 

a bit confusing. Please revisit. 

The text in Section 2.4 has been amended to 

clarify. 

2)  It is stated that the objectives of the 

proposed additional water monitoring 

programme is to (i) provide supplementary 

information in the interpretation of the 

findings of the fisheries monitoring 

(Section 2.3.6) , and (ii) to assist the 

monitoring of the potential impact on the 

Tung Lung Chau Fish Culture Zone in Joss 

House Bay (Section 2.2.1). Please revise 

Section 2.2.1, to include objectives (1). In 

addition, please combine Section 2.3.6 and 

Section 2.4.1. 

The text has been revised accordingly.  

3)  “Antiscalent” should spell as “antiscalant”. 

Please check. 

The spelling has been corrected accordingly. 

4)  Heading of Section 2.3 should be "Proposed 

Regular Fisheries Resources Monitoring 

Locations". 

The heading has been revised accordingly. 

5)   Section 2.4.2 – how about antiscalant? Baseline antiscalant levels will not be measured 

during the baseline fisheries monitoring period 

scheduled in 2018 / early 2019.  Instead, they 

will be separately measured at the fisheries 

resource monitoring locations in mid-2019 

(after the types of anticalant to be used for the 

Project are confirmed) to provide baseline 

information. The text in Section 2.4 and 

Appendix A has been amended to clarify. 

6)   Appendix - Regarding the additional water 

quality monitoring, it is stated that 

Please see our response above. The text in 

Section 2.4 and Appendix A has been amended 
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No. Comments Response 

antiscalant are not analysed during the 

construction phase. Please explain how you 

would get the baseline concentration of 

antiscalant (as reference for comparison 

during operation stage) during pre-

construction stage. In addition, please 

include the justification of not measuring 

the antiscalant in the text in section 2.4. 

to clarify. 

7)  Appendix - Please put a “,” between 

antiscalant and iron under “second to tenth 

years of operation” of the proposed 

additional water quality monitoring. 

Appendix A has been amended accordingly. 

 

3. Comments from EPD received on 29 August 2018 via email 

(Further to the responses to comments from AFCD received on 27 August 2018) 

 

No. Comments Response 

Please be advised that the revised 

Appendix A attached in your email has 

already responded to our previous 

comments on water quality. Thus, we have 

no further comment on it. 

Noted. 

 

4. Comments from AFCD received on 30 August 2018 via email 

(Further to the responses to comments from AFCD received on 27 August 2018) 

 

No. Comments Response 

 One minor comment:  

 

Please delete "Fisheries data collect at the 

gradient locations will be used" in Section 

2.3.3.  

 

I do not have comment on other part of the 

Methodology paper. Thank you. 

The text has been revised accordingly. 
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