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1. Executive Summary 
 

Construction work commenced on 22 December 2010. It was of main concern to 
ascertain whether there was any undesirable effect of the construction activities on 
various environmental parameters over the site area and the surrounding 
environment. Impact environmental monitoring on water quality, landfill gas, ecology 
and landscape and visual impact were carried out to acquire data for assessing any 
impact associated with the construction activities. This final report covers the period 
from 22 December 2010 to 28 June 2015 inclusive. 
 
Air Quality and Noise Level 

  
Accordance to EIA study, there is no sensitive receiver for air and noise located 
nears the construction area and hence dust and noise monitoring is not required. 

 
Marine Water Quality 

 

Pursuant to EM&A manual, marine water quality monitoring is required during the 
foundation piling. Piling work was commenced on 21 February 2011 while marine 
water quality monitoring was conducted during the foundation piling. The foundation 
piling work was completed on 13 October 2011 and the pre-bore piling of the STF 
was completed on 22 February 2012 (the post monitoring for marine water has been 
completed on 20 March 2012). Although marine water quality monitoring resumed on 
03 July 2012 due to the commencement of pre-bore operation for sheet piling, the 
pre-bore operation as planned was not carry out. Therefore the impact marine water 
quality monitoring was suspended on 20 August 2012 and post impact monitoring is 
not required. 
 
4 non-compliance events regarding aluminium were recorded in the reporting period 
(from 22 December 2010 to 28 June 2015). 
 
The recorded exceedances are not caused by the construction activities so there was 
no action taken with regards to the action plan. 
 
In general, the marine water quality was not significantly deteriorated after the 
commencement of the piling work on 21 February 2011. 
 
Stream Water Quality 

 
Pursuant to Clause 5.7.1.1 of the EM&A Manual, stream water quality monitoring 
shall be carried out during site formation, piling and construction of the access road. 
 
563 non-compliance events regarding dissolved oxygen, turbidity, pH and suspended 
solids were recorded in the reporting period (from 22 December 2010 to 28 June 
2015). 
 
The recorded exceedances are not caused by the construction activities so there was 
no action taken with regards to the action plan. 
 
In general, the stream water quality was not significantly deteriorated after the 
commencement of the major construction works on 21 February 2011. 
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As the above mentioned site construction has been completed on 17 August 2012, 
four weeks post monitoring was commenced by 20 August 2012 and stream water 
quality monitoring was ended on 14 September 2012. 
 
Landfill Gas Monitoring 

 
Excavation works has been carried out within the WENT landfill consultation zone 
during the reporting period. Landfill gas monitoring was carried out by a competent 
person during the excavation, operation in chamber and confined space within the 
WENT landfill control zone and no exceedance was found. 

 
Ecology Monitoring 

 

Routine ecology monitoring was carried out throughout the reporting period at the 
Middle Lagoon. None of the birds showed any apparent signs of disturbance arising 
from the STF construction activities. All measures were followed to minimize the 
disturbance of the wildlife. No disturbance was observed while construction work in 
progress. 
 

Landscape and Visual Monitoring 

 

Monitoring of landscape and visual impact was conducted to ensure compliance with 
the intended aims of the measures and the effectiveness of the mitigation measures. 
 

Radon Monitoring 

 
Radon monitoring was carried out by a certified indoor air quality inspection body 
prior to the occupation of the STF buildings and quarterly during the first year of 
operation of the STF, in accordance with EPD’s ProPECC Note PN 1/99 Control of 
Radon Concentration in New Buildings Appendix 2, “Protocol of Radon Measurement 
for Non-residential Building” to monitor the radon concentrations inside the occupied 
buildings. Details of the radon measurement before occupation can be referred to the 
Radon Monitoring Report Ref. No. 100440EN140865(1)A in Appendix 5, Monthly 
EM&A Report of February 2015. 
 

Works Undertaken During Reporting Period 
 

The construction phase commenced on 22 December 2010, major site activities 
conducted in the reporting period includes: 
 
� Site clearance; 
� Site office / facilities establishment; 
� Ground investigation; 
� Top layer PFA compaction; 
� Backfill at a few areas and trial piling works; 
� Piling works; 
� Construction of ER and EPC site office; 
� Excavation of sludge bunkers at plant A & B; 
� Backfilling and compaction; 
� Piling works at EEC Building, Viewing Gallery and Plant B; 
� Excavation at Plant A & B; 
� Substructure works at Plant A & B; 
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� Waterproofing works at Plant A & B; 
� Tree transplant preparation works in Portion 6; 
� Site formation; 
� Waterproofing; 
� Superstructure works at Plant A & B (include steel framework & truss erection); 
� Steel works; 
� Strut erection; 
� Formwork erection; 
� Substructure works: including reinforcement, formwork, concreting; 
� Structure works: including reinforcement, formwork, concreting; 
� Assembly of boiler; 
� Structural steel erection; 
� Temporary access bridge construction; 
� Temporary transformer room construction; 
� Welfare facilities construction (include canteen, area for morning exercise); 
� Jump form; 
� Roof installation; 
� Mechanical installation; 
� Pre-bore operation and sheet piling; 
� Works over- and under-water; 
� Heavy lifting; 
� Tower crane climb up; 
� Façade / curtain wall installation; 
� Delivery of heavy machineries; 
� E & M installation; 
� Inter decoration; 
� Precast installation; 
� Space truss installation; 
� Glass and steel installation; 
� Condenser installation; 
� Lifting installation; 
� Boundary wall; 
� Out-Flow Pipe installation; 
� Link bridge for Viewing Gallery installation; 
� Boundary wall installation; 
� EEC building decoration; 
� Water pool work; 
� Viewing gallery installation; 
� West marsahalling area; 
� High-voltage Work; 
� Bridge construction; 
� Gondola operation; 
� Road works; 
� Viewing gallery construction; 
� Pipe jacking; 
� Cable laying; 
� Water tank fixture; 
� Boundary wall installation; 
� Water pressure testing; 
� Insulation works; 
� Gardening; 
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� High level light; 
� Water features; 
� Curtain wall; 
� Office moving; 
� Cable installation; 
� Switch board; 
� Permanent lighting installation; 
� T & C stage at whole work site; 
� Permanent road; 
� Office demonization; 
� Cable ladder installation; 
� Landscapes work; 
� Chemical work; 
� Pipe installation; 
� A/C Testing; 
� Removal & relocation of canteen; 
� Façade cleaning; 
� Fire service testing; 
� Building service system testing; 
� Dangerous goods store inspection; 
� Insulation and cladding works; 
� Removal of old canteen; 
� Decoration works; 
� Hard & soft landscape works; 
� Fire service system testing; 
� Building service installation; 
� Swimming pool testing; 
� Defect rectification; 
� Access control system installation; 
� Traffic light installation; 
� Steam blow test; 
� Testing on administration building; 
� Replacement of defect glass; 
� Fountain testing; 
� Chiller & lift testing; 
� Insulation and cladding works in Plant B; 
� Maintenance & repair works during shutdown period; 
� Air duct flushing works in Turbine B; 
� Replacing FRP glasses; 
� Lift maintenance; 
� Defect rectification works in Turbine A & B; 
� Lift inspection at maintenance workshop & admin building; and 
� Dismantling of scaffolding. 

 
Works area is shown in Figure 1.1. 
 
Complaints, Summons and Successful Prosecutions 

 
As far as complaints, summons and successful prosecutions on the construction 
work in respect of the environmental protection and pollution control was concerned, 
two documented complaints were received on 29 August 2011 and 08 March 2013. 
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Two environmental complaints were followed up by the Environmental Team in the 
reporting period. Investigations were carried out. The findings and the proposed 
mitigation measures were submitted to all relevant parties. The summary of 
investigation is described in Section 6. 
 
No notification of summons and successful prosecutions was received in the 
reporting period. 

 
 

7 



FUGRO TECHNICAL SERVICES LIMITED 
Fugro Development Centre, 

5 Lok Yi Street, Tai Lam, 

Tuen Mun, N.T., 

Hong Kong. 

Tel 

Fax 

E-mail 

Website 

: +852-2450 8233 

: +852-2450 6138 

: matlab@fugro.com.hk 

: www.materialab.com.hk 

 

Ref No.: 100440EN150831 
 

The copyright of this document is owned by Fugro Technical Services Limited. It may not be reproduced except with prior written approval from the Company. 
 

GEN01/0914 

 

2. Introduction 
 
 This final report reviews the progress of the environmental monitoring and audit work 

at the site for Contract No. EP/SP/58/08 from 22 December 2010 to 28 June 2015 
(the reporting period). The monitoring results for water quality and the corresponding 
graphical plots are shown in Appendix 2. Findings of Landfill Gas, Ecology and 
Landscape monitoring are presented in Section 4. For radon monitoring, 
measurement details and results can be referred to the Radon Monitoring Report Ref. 
No. 100440EN140865(1)A in Appendix 5, Monthly EM&A Report of February 2015. 
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3. General Review 
 
3.1 Background 
 

The Contractor, VW-VES (HK) Limited, has been awarded a contract by the 
Environmental Protection Department of the Government of the Hong Kong Special 
Administrative Region for the Sludge Treatment Facilities. The location of the site is 
shown in Figure 3.1. 
 
The program commenced in November 2010 and the Construction works for the 
Sludge Treatment Facilities were completed on 28 June 2015. 
 
The construction schedule was based on the major works associated with the project. 
The major works under this contract include: 

 
Incineration Plant 
a) Sludge receiving, storage and feeding system 
b) Fluidized bed incinerators 
c) Waste heat recovery and power generation system 
d) Flue gas treatment system 
e) Ash storage and handling system 
f) Residue storage and handling system 
g) Fluidized bed sand storage and handing system 
h) Reagent reception and storage system 
i) Process control and monitoring system 

 
Ancillary and Supporting Facilities 

a) Weighbridge 
b) Site security 
c) Administration building 
d) Vehicle washing facilities 
e) Maintenance workshop and utility yard 
f) Drainage system 
g) Sewerage system 
h) Sewage treatment works 
i) Water supply system 
j) Deodorization system 

 
Construction program for the captioned project is enclosed in Appendix 3. 
 
Fugro Technical Services Ltd. – MateriaLab Division (MateriaLab) has been 
commissioned by the client as the Environmental Team which comprises the 
monitoring staff and the environmental auditor to undertake the environmental 
monitoring and audit work for this project. The project management structure and 
organization chart is shown in Appendix 4. 

 

The contact person and telephone numbers of key personnel for the captioned 
project are shown in Table 3.1. 
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Table 3.1  The Contact Persons and Telephone Numbers of Key Personnel 

Company / Department Role in the Contract Contact Person Telephone Number 

VW-VES (HK) Limited Contractor Mr. Vincent Deleu 2253 2600 

Environmental  
Protection  
Department 

Employer Mr. Kenneth Chan 2872 1800 

Environmental  
Protection  
Department, EIAO 

EIAO Officer Mr. Thomas To 2835 1103 

JACOBS Employer  
Representative 

Mr. Leslie Swann 2880 9788 

Fugro Technical Services 
Ltd. – MateriaLab 
Division 

Environmental  
Team 

Mr. John Ho 2450 8233 

BMT Asia Pacific Ltd. Independent 
Environmental Checker 

Ms. Claudine Lee 2241 9847 

 

3.2 Summary of Environmental Monitoring and Audit (EM&A) Requirements 
 

The EM&A program requires the monitoring of water quality prior to the 
commencement of and during the construction. A baseline report was prepared in 
December 2010 for the contract based on monitoring data acquired before the 
commencement of construction works. 
 
Impact monitoring of water quality is to be undertaken at the designated monitoring 
stations. The monitored parameters are summarized in Table 3.2. 
 
Action and Limit (AL) levels are established based on the data from the baseline 
report. Should the monitoring results indicate any non-compliance of AL levels, 
actions according to the Event / Action Plan in Appendix 5 are to be followed and 
appropriate environmental mitigation measures as in Appendix 6 are to be 
implemented to rectify the situation. The implementation status of mitigation 
measures is also shown in Appendix 6. 
 
Impact ecology and visual survey are to be conducted at the construction area on 
regular basis. Monitoring parameters are tabulated in Table 3.2. 
 
Radon monitoring should be carried out by a certified indoor air quality inspection 
body prior to the occupation of the STF buildings and quarterly during the first year of 
operation of the STF, in accordance with EPD’s ProPECC Note PN 1/99 Control of 
Radon Concentration in New Buildings Appendix 2, “Protocol of Radon Measurement 
for Non-residential Building” to monitor the radon concentrations inside the occupied 
buildings. Monitoring parameters are tabulated in Table 3.2. 
 
The Contractors (VW-VES (HK) Limited) is responsible for waste control within the 
construction site, removal of the waste material produced from the site and to 
implement any mitigation measures to minimize waste or redress problems arising 
from the waste from the site. The waste material may include any sewage, waste 
water or effluent containing sand, cement, silt or any other suspended or dissolved 
material to flow from the site onto any adjoining land, storm sewer, sanitary water, or 
any waste matter or refuse to be deposited anywhere within the site or onto any 
adjoining land. 
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The Contractor shall also pay attention to the Waste Disposal Ordinance, the 
Dumping at Sea Ordinance, the Public Health and Municipal Services Ordinance and 
the Water Pollution Control Ordinance, and carry out the appropriate waste 
management work. The relevant licence / permit, such as the effluent discharge 
licence, the chemical waste producer registration, etc. shall be obtained. The 
Contractor shall refer to the relevant booklets issued by EPD when applying for the 
licence / permit. 
 

The environmental mitigation measures and status for waste management are 
summarized in Appendix 6. 

 
Table 3.2  Summary of Monitored Parameters 

Parameters Monitored 
Items 

Number of 
Stations 

Frequency Requirement 

Marine 
water 

� Cadmium 
� Chromium 
� Aluminium 

2 monitoring 
stations and 
1 control 
station 

Three days per 
week for mid-ebb 
and mid-flood 
tides during 
foundation piling 
of the STF. 

Sampling is taken at three 
water depths, namely, 1m 
below water Surface, mid-
depth and 1m above sea 
bed, except where the 
water depth be less than 
6m, in which case the mid-
depth station may be 
omitted. Shall the water 
depth be less than 3m, 
only the mid-depth station 
will be monitored. 

Stream 
water 

� pH 
� Turbidity 
� Suspended 

solids 
� Dissolved 

oxygen 

3 monitoring 
stations and 
2 control 
stations 

Three days per 
week for mid-ebb 
and mid-flood 
tides during site 
formation and 
foundation piling 
of the STF and 
construction of the 
access road. 

� Two consecutive 
measurements of DO 
concentration, DO 
saturation, turbidity and 
pH are taken at mid-
depth at each location. 

� Water samples for SS 
measurement is 
collected at the same 
depth at each location. 

Ecology Site condition 
and bird 
monitoring 

Whole 
Middle 
Lagoon and  
20m from 
the 
boundary of 
the Lagoon 

� Monthly 
monitoring for 
avifauna. 

� Habitat 
monitoring at 
least twice per 
month. 

� Monthly 
vegetation 
monitoring. 

� Avifauna and their 
behavior. 

� All birds seen and 
heard should be 
identified and counted. 

� Signs of breeding of 
birds. 

� Coverage of water and 
PFA filling activities in 
Middle Lagoon. 
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Table 3.2  (Con’t) 

Parameters Monitored 
Items 

Number of 
Stations 

Frequency Requirement 

Landscape 
and Visual 
Impact 

All measures, 
including 
compensatory 
planting, 
undertaken by 
both the 
Contractor and 
the specialist 
Landscape Sub-
Contractor 

East Lagoon Biweekly. Ensure compliance with 
the intended aims of the 
measures and the 
effectiveness of the 
mitigation measures. 

Landfill gas � Oxygen 
� Methane 
� Carbon 

dioxide 

Excavation, 
operation in 
chamber 
and 
confined 
space within 
the WENT 
Landfill 
Control 
Zone. (See 
Figure 3.2) 

During the 
construction and 
operation. 

� Excavation between 
300mm to 1m deep: 
- Directly after the 

excavation has 
been completed. 

- Periodically whilst 
the excavation 
remains open. 

� Excavation deeper than 
1m: 
- At ground surface 

before excavations 
commences. 

- Immediately before 
any worker enters 
the excavation. 

- At the beginning of 
each working day 
for the entire period 
the excavation 
remains open. 

- Periodically whilst 
the excavation 
remains open. 

Radon Bq/m³ 45 Sampling 
Locations 

Prior to the 
occupation of the 
STF buildings and 
quarterly during 
the first year of 
operation of the 
STF. 

To confirm that the radon 
level complies with the 
guideline value stipulated 
in EPD ProPECC Note PN 
1/99. 

 

3.3 Action and Limit Levels 
 

Water Quality Limit 
 

Environmental auditing on the monitoring data is to be undertaken based on the 
Action and Limit (AL) levels for water quality to check against any non-compliances. 
 
The AL levels for monitored parameters are formulated from the baseline monitoring 
data. The AL levels for marine and stream water quality are tabulated in Table 3.3. 
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Table 3.3  Action and Limit Levels for Marine and Stream Water Quality 

Parameters Action Level Limit Level 

DO in mg/L 
(mid-depth) 

≤ 5.16 ≤ 4 

SS in mg/L 
(mid-depth) 

≥ 41 AND 120% of control station’s 
SS on the same day of 

measurement 

≥ 85 AND 130% of control station’s 
SS on the same day of 

measurement 

Turbidity in NTU 
(mid-depth) 

≥ 36.4 AND 120% of control  
station’s turbidity on the same day  

of measurement 

≥ 78.9 AND 130% of control 
station’s turbidity on the same day  

of measurement 

pH pH ≤7.55 or pH ≥ 8.11 pH   ≤ 6 or pH   ≥ 9 

Cadmium in μg/L ≥ 0.5 ≥ 0.5 

Chromium in μg/L ≥ 1 ≥ 1 

Aluminium in μg/L ≥ 20 ≥ 20 

Notes: 
1. For DO, non-compliance of the water quality limits occurs when monitoring result is lower than the limits. 
2. For SS and turbidity, non-compliance of the water quality limits occurs when monitoring result is higher than 

the limits. 

 
Landfill Gas Limit 
 
Depending on the results of the measurements, actions required will be vary and 
should be set down by the Safety Officer or other appropriately qualified person. The 
actions shown in Table 3.4 should be referred as the minimum requirements to be 
encompassed. 

 

Table 3.4  Action Level for Landfill Gas Measurement 

Parameter Measurement Action 

<19 % � Ventilate to restore oxygen to >19 % Oxygen 

<18 % � Stop works 
� Evacuate personnel / prohibit entry 
� Increase ventilation to restore oxygen to >19 % 

>10 % LEL 
(i.e. >0.5 % by volume) 

� Prohibit hot works 
� Ventilate to restore methane to <10 % LEL 

Methane 

>20 % LEL 
(i.e. >1 % by volume) 

� Stop works 
� Evacuate personnel / prohibit entry 
� Increase ventilation to restore methane to <10 

% LEL 

>0.5 % � Ventilate to restore carbon dioxide to <0.5 % Carbon dioxide 

>1.5 % � Stop works 
� Evacuate personnel / prohibit entry 
� Increase ventilation to restore carbon dioxide to 

<0.5 % 

 
Objective for Radon Monitoring 
 
The average radon concentration during the measurement period should preferably 
be lower than the territory-wide mean concentration of 100 Bq/m³ and in any case, 

any individual measurement must not exceed 200 Bq/m³. 
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4. Construction Phase Environmental Monitoring 
 

The construction phase was commenced on 22 December 2010. During the 
construction phase, impact water quality monitoring for marine and stream is required. 
 
Impact water quality monitoring was performed at three locations with two control 
stations at Tsang Kok Stream; and two marine locations with one control station in 
Deep Bay Zone. Ecology and Visual Impact monitoring were carried out at the East 
and the Middle Lagoon. The locations of the water monitoring station selected as the 
nearest water sensitive receivers are shown in Appendix 1. 

 
4.1 Water Quality Monitoring 
 
4.1.1 Monitoring Methodology 
 
 Marine Water Quality 
 

During the course of foundation piling of the STF, the impact conditions of marine 
water quality are measured at two monitoring stations and one control station with 
coordinates as shown in Appendix 1. The Environmental Team Leader shall agree 
with the IEC and EPD on all the monitoring stations. 

 
During the course of foundation piling, impact monitoring shall be undertaken three 

 days per week, at mid-flood and mid-ebb tides, with sampling and measurement at 
 the designated monitoring stations. 

 
Samples are to be taken at three water depths, namely 1m below water surface, mid-

 water and 1m above seabed at both mid-flood and mid-ebb tides, except where the 
 water depth is less than 6m, the mid-depth station may be omitted. Should the water 
 depth be less than 3m, only mid-depth will be monitored. 

 
Water samples should be kept in chilled condition (~4°C) during delivery to laboratory 

 and before commencement of the analysis. The parameters of laboratory analysis 
 include Cadmium, Chromium and Aluminium. The method statements are shown in 
 Table 4.1. 
 
Table 4.1 Method Statements of Laboratory Analysis of Marine Water Quality 

Parameters Method Detection limit, µg/L 

Cadmium 0.5 

Chromium 1 

Aluminium 

USEPA method 6020A 

20 

 
Stream Water Quality 

 
Monitoring of pH, turbidity level (NTU), suspended solids level (mg/L), and dissolved 

 oxygen (mg/L) are conducted at the designated locations including three monitoring 
 stations and two control stations as shown in Appendix 1. The method statements 
 are shown in Table 4.2. 
 

Dissolved oxygen, turbidity and pH are measured in-situ while suspended solids 
content is determined in a HOKLAS accredited laboratory. 
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Impact monitoring is undertaken three days per week during mid-ebb and mid-flood 
tides. 
 

Table 4.2 Method Statements of Laboratory Analysis of Stream Water Quality 

Parameters Method Detection limit, mg/L 

Suspended solids APHA, 18
th
 edition, 2540D 1 

 
4.1.2 Impact Water Quality Monitoring 
 
 Graphical plot of average measurement is enclosed in Appendix 2. 
 

During the course of the monitoring work, top layer PFA compaction, cut and fill 
 operation, construction of EPC’s office, piling works and excavation of sludge 
 bunkers were observed within the project area. 
 
 The number of water quality monitoring events in each month of the reporting period 
 is presented in Table 4.3. 
 
Table 4.3 Summary of Water Quality Monitoring 

Monitoring Parameters 22 Dec 2010 to 28 June 2015 

Marine water Cd, Cr and Al 172 events 

Stream water DO, DOS, pH, 
SS, Temp and 
Turbidity 

267 events 

 
4.1.3 Summary of Non-compliances of the Environmental Quality Performance Limits from 
 22 December 2010 to 28 June 2015 
 
 Marine Water Quality 
  
 4 events of non-compliance regarding Aluminium content were recorded on various 
 days from 22 December 2010 to 28 June 2015. 
 
 Stream Water Quality 
  
 2 events of non-compliance regarding DO, 183 events of non-compliance regarding 
 turbidity, 188 events of non-compliance regarding pH and 190 events of non-
 compliance regarding SS were recorded on various days from 22 December 2010 to 
 28 June 2015. 
 

The summary of non-compliance is shown in Table 4.4. 
 
Table 4.4 Summary of Monitoring Non-Compliance 

22 Dec 2010 to 28 June 2015 Monitored 
Parameter Action Limit 

Turbidity 22 events 161 events 

Suspended Solid 31 events 159 events 

pH 188 events 0 
Stream water 

Dissolved oxygen 2 events 0 
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Table 4.4 (Con’t) 

22 Dec 2010 to 28 June 2015 Monitored 
Parameter Action Limit 

Cadmium 0 

Chromium 0 Marine water 

Aluminium 4 events 
Remark: The number of non-compliances is shown 

 
4.1.4 Review of the Events Non-compliance 
 
4.1.5.1 Marine Water Quality Monitoring 
 

Jan 2012 
 

� Sheet piling and associated pre-drilling works for the construction of seawater 
intake has been carried out since 21 December 2011. The water was clear 
around the sampling location during marine water quality monitoring. 

� 1 event of exceedance of aluminium was recorded at mid-flood on 10 January at 
M1. Since the exceedance recorded was the first exceedance reported, so it is 
not possible to confirm the cause of the exceedance with limited data. The 
aluminium content recorded in the afternoon of the same day (mid-ebb) returned 
to <20 µg/L. 

� After received the most updated results, the aluminium content of seawater 
collected on the consecutive days (12 and 14 January 2012) after the incident 
was found to return below the trigger level (<20µg/L). No potential source of 
impact was identified and hence, the exceedance should not be related to the 
Project. 

� With regards the exceedance and pursuant to the Action Plan, the frequency of 
monitoring has been increased to daily basis starting on 21 January 2012. After 
received the most updated results, the aluminium content of seawater collected 
on the consecutive days after the incident was found to return below the trigger 
level. 

 
July 2012 
 
� 1 event of exceedance of aluminium was recorded at mid-flood on 03 July 2012 

at M1. Since the pre-bore operation for sheet piling has not commenced yet, so 
that the exceedance was not caused by the construction work. The aluminium 
content in the afternoon (mid-ebb) returned to <20 µg/L. No potential source of 
impact was identified and hence, the exceedance should not be related to the 
Project. 

 
Aug 2012 
 
� 2 events of exceedance of aluminium were recorded at mid-ebb on 25 July 2012 

at M1. Since the pre-bore operation for sheet piling has not commenced yet, so 
that the exceedance was not caused by the construction work. Heavy rainstorm 
occurred in the morning, the seabed sediment was stirred up by rainstorm also 
contributed to the aluminium level at M1. The marine water quality monitoring 
conducted on 27 July 2012 indicated that the aluminium content returned to <20 
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µg/L. No potential source of impact was identified and hence, the exceedance 
should not be related to the Project. 

 
4.1.5.2 Stream Water Quality Monitoring 
 
 Feb 2011 
 

� The exceedance was due to low suspended solids content and turbidity recorded 
at control station, C2. 

 
Mar 2011 
 
� The exceedance was due to low suspended solids content and turbidity recorded 

at control station, C2. 
� 2 events of exceedance, one related to suspended solids and one for turbidity, 

are higher than A/L level derived from baseline data on 1st March 2011 (mid-
flood) and 19 March 2011 (mid-flood). Both cases were caused by stir up of river 
bed and not construction activities related. 

� 6 events of exceedance of pH were recorded on 01 and 03 March 2011 at 
various location, the exceedance was subjected to influent of high pH from C2. 

 
Apr 2011 
 
� The exceedance was due to low suspended solids content and turbidity recorded 

at control station, C2. 
� 2 events of exceedance related to suspended solids are higher than A/L level 

derived from baseline data on 16 April 2011. Both cases were recorded at W1 
that was influent by Deep Bay water and not construction activities related. 

� 15 events of exceedance of pH were recorded on 02, 09, 12, 14 and 16 April 
2011 at various location, the exceedance was subjected to influent of high pH 
from C2. 

 
May 2011 
 
� The exceedance was due to low suspended solids content and turbidity recorded 

at control station, C2. 
� 2 events of exceedance related to suspended solids are higher than A/L level 

derived from baseline data on 14 May 2011. Events were recorded at W1 and W2 
that was influent by Deep Bay water and not construction activities related. 

� 17 events of exceedance of pH were recorded on 26, 28, 30 April 2011, 03, 09, 
12 and 17 May 2011 at various location, the exceedance was subjected to 
influent of high/low pH from upstream of the Tsang Kok stream. 

 
June 2011 

 
� The exceedance was due to low suspended solids content and turbidity recorded 

at  control station, C2. 
� One event of exceedance related to turbidity and suspended solids are higher 

than A/L level derived from baseline data at mid-flood on 11 June 2011. Events 
were recorded at W1 and W2 that was influent by Deep Bay marine water and 
not construction activities related. 
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� One event of exceedance of pH were recorded at mid-flood on 28 May 2011 at 
various location, the exceedance was subjected to influent of high pH from 
upstream of the Tsang Kok stream. 

 
July 2011 

 
� The exceedances were due to heavy rain which could affect the results. 
� 9 events of exceedance of pH were recorded at mid-flood or mid-ebb during July 

2011 at various locations, the events were recorded at W2 and W3 due to 
influence of low pH from upstream of the Tsang Kok stream and not owing to 
construction activities related. 

 
Aug 2011 

 
� The exceedances were were subject to the influent of the high or low pH from C1 

and/or C2. 
� 18 events of exceedance of pH were recorded at mid-flood or mid-ebb during 

August 2011 at various locations, the events were recorded at W1, W2 and W3 
due to influence of low or high pH from upstream of the Tsang Kok stream and 
not owing to construction activities related. 

� 2 events of exceedance of SS were recorded at mid-flood or mid-ebb of late July 
at various locations, the events were recorded at W1 and W3 due to occasional 
collection of dense solid particles at W3 as the low turbidity was taken at W3 
during the same sampling period, and stirring up of seabed materials near W1 
when the Deep Bay water surface became rough after Typhoon Signal No.1 was 
hoisted. 

 
Sept 2011 
 
� The exceedances were subject to the influent of the high or low pH from C1 

and/or C2. 
� 28 events of exceedance of pH were recorded at mid-flood or mid-ebb during 

September 2011 at various locations. The events were recorded at W1, W2 and 
W3 due to influence of low or high pH from upstream of the Tsang Kok stream 
and not owing to construction activities related. 

� 3 events of exceedance of SS were recorded at mid-flood or mid-ebb of 
September 2011 at W2. The events were recorded at W2 due to occasional 
collection of dense solid particles at W2 and stirring up of riverbed sediment near 
W2 during tidal movement. The exceedances were not related to construction 
activity. 

 
Oct 2011 
 
� The exceedances were subject to the influent of the low pH from C2. The 

exceedances recorded on 20 October 2011 were caused by tidal wave and the 
stirring up of riverbed sediment. Ad-hoc Turbidity and SS monitoring at location 
near estuary were 6.54 / 5.85 NTU and 6.0 / 5.0 mg/L respectively, so that the 
exceedances were not related to the construction activities. 

� 21 events of exceedance of pH were recorded at mid-flood or mid-ebb during 
October 2011 at various locations. The events were recorded at W1, W2 and W3 
due to influence of low pH from upstream of the Tsang Kok stream, tidal wave 
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and the stirring up of riverbed sediment and not owing to construction activities 
related. 

� 1 event of exceedance of turbidity was recorded at mid-ebb of October 2011 at 
W1. The event was recorded at W1 due to tidal wave and the stirring up of 
riverbed sediment. The exceedance was not related to construction activity. 

� 2 events of exceedance of SS were recorded at mid-ebb of October 2011 at W1 
and W2. The events were recorded at W1 and W2 due to tidal wave and the 
stirring up of riverbed sediment. The exceedances were not related to 
construction activity. 

 
Nov 2011 
 
� 2 events of exceedance of dissolved oxygen were recorded at mid-ebb on 03 

November 2011 at W1 and W2. The event was recorded at W1 and W2 due to 
occasional stagnancy of stream water. The stream water quality monitoring 
conducted in the afternoon of 03 November 2011 indicated that DO level restored 
to normal condition. Thus, the exceedance should not be related to the Project. 

� 8 events of exceedance of pH were recorded at mid-flood or mid-ebb during 
November 2011 at various locations. The events were recorded at W1, W2 and 
W3 due to the influence of low or high pH from upstream of the Tsang Kok 
stream and not owing to construction activities related. 

� 1 event of exceedance of SS was recorded at mid-flood on 01 November 2011 at 
W1. The event was caused by tidal wave and the stirring up of riverbed sediment. 
Hence, the exceedance should not be related to the Project. 

 
Dec 2011 
 
� 2 events of exceedance of turbidity were recorded at mid-flood on 01 December 

2011 at W1 and W2. 1 event of exceedance of SS was recorded at mid-flood on 
01 December 2011 at W1. The events were due to the stirring up of riverbed 
sediment by tidal wave. Hence, the exceedance should not be related to the 
Project. 

� 13 events of exceedance of pH were recorded at mid-flood or mid-ebb during 
December 2011 at various locations. The events were recorded at W1, W2 and 
W3 due to the influence of low or high pH from upstream of the Tsang Kok 
stream and not owing to construction activities related. 

 
Jan 2012 
 
� 5 events of exceedance of pH were recorded at mid-ebb during January 2012 at 

various locations. The events were recorded at W1, W2 and W3 due to the 
influence of low or high pH from upstream of the Tsang Kok stream and not 
owing to construction activities related. 

 
Feb 2012 
 
� 2 events of exceedance of pH were recorded at mid-ebb during February 2012 at 

various locations. The events were recorded at W2 and W3 due to the influence 
of low pH from upstream of the Tsang Kok stream and not owing to construction 
activities related. 
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Mar 2012 
 
� 3 events of exceedance of turbidity were recorded at mid-flood on 24 March 2012 

at W1, W2 and W3. 2 events of exceedance of SS were recorded at mid-flood on 
24 March 2012 at W2 and W3. The events were caused by occasional floating 
debris. The stream water quality monitoring conducted in the afternoon of 24 
March 2012 indicated that NTU level and suspended solids content restored to 
normal condition. Hence, the exceedance should not be related to the Project. 

� 7 events of exceedance of pH were recorded at mid-ebb during March 2012 at 
various locations. The events were recorded at W2 and W3 due to the influence 
of low or high pH from upstream of the Tsang Kok stream and not owing to 
construction activities related. 

 
Apr 2012 
 
� 4 events of exceedance of turbidity were recorded at mid-flood on 05 and 19 April 

2012 at various locations. 4 events of exceedance of SS were recorded at mid-
flood on 05 and 19 April 2012 at various locations. The events were caused by 
heavy rainstorm which occurred in the afternoon, soil and other runoff was 
flushed into the river and the riverbed sediment at upstream of W1 was stirred up 
by the runoff. During the flood tide the stirred up muddy water was flowing to W1, 
W2 and W3, and caused the exceedance. Hence, the exceedance should not be 
related to the Project. 

� 5 events of exceedance of pH were recorded at mid-ebb and mid-flood during 
April 2012 at various locations. The events were recorded at various locations 
due to the influence of low or high pH from upstream of the Tsang Kok stream. 
Heavy rainstorm occurred in the afternoon, soil and other runoff was flushed into 
the river. Rainwater with pH near 7.0 caused the pH at W1, W2 and W3 dropped 
to below 7.55, so that the exceedance was not owing to construction activities 
related. 

 
May 2012 
 
� 2 events of exceedance of pH were recorded at mid-ebb on 30 April 2012 at 

various locations. The events were recorded at various locations due to the 
influence of low pH from upstream of the Tsang Kok stream, so that the 
exceedance was not owing to construction activities related. 

 
June 2012 
 
� 2 events of exceedance of pH were recorded at mid-ebb on 13 June 2012 at 

various locations. The events were recorded at various locations due to the 
influence of low pH from upstream of the Tsang Kok stream, so that the 
exceedance was not owing to construction activities related. 

 
July 2012 
 
� 1 event of exceedance of turbidity was recorded at mid-ebb on 23 July 2012 at 

W1. 1 event of exceedance of SS was recorded at mid-ebb on 23 July 2012 at 
W1. The events were caused by heavy rainstorm occurred in the afternoon, soil 
and other runoff were flushed into the river and the riverbed sediment at 
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upstream of W1 was stirred up by the runoff. Muddy discharge from the WENT 
Landfill also contributed to the turbidity and suspended solids levels at W1. 
Hence, the exceedances should not be related to the Project. 

� 11 events of exceedance of pH were recorded at mid-ebb during July 2012 at 
various locations. The events were recorded at W1, W2 and W3 due to the 
influence of low pH from upstream of the Tsang Kok stream and not owing to 
construction activities related. 

 
Aug 2012 
 
� 15 events of exceedance of pH were recorded at mid-ebb or mid-flood during 

August 2012 at various locations. The events were recorded at W1, W2 and W3 
due to the influence of low pH from upstream of the Tsang Kok stream, heavy 
rainstorm occurred in 27 July 2012, soil and other runoff were flushed into the 
river, and rainwater with pH near 7.0 caused the pH at W1, W2 and W3 dropped 
to below 7.55 and not owing to construction activities related. 

 
Sept 2012 
 
� 1 event of exceedance of pH was recorded at mid-flood during September 2012 

at W3. Since W3 was located at the downstream of C2, so that the exceedance 
was subject to the influent of the high pH and the natural flow from C2, and not 
owing to construction activities related. 

 
4.2 Landfill Gas Monitoring 
 
4.2.1 Monitoring methodology 
 
4.2.1.1 Routine monitoring should be carried out in all excavations, manholes, chambers, 

relocation of monitoring wells and any other confined spaces that may have been 
created. All measurements in excavations should be made with the extended 
monitoring tube located not more than 10mm from the exposed ground surface. 
Monitoring should be performed properly to make sure that the area is free of landfill 
gas before any man enters into the area. 

 
4.2.1.2 For excavations deeper than 1m measurements should be carried out: 
 

� at the ground surface before excavation commences; 
� immediately before any worker enters the excavation; 
� at the beginning of each working day for the entire period the excavation remains 

open; and 
� periodically through out the working day whilst workers are in the excavation. 
 

4.2.1.3For excavations between 300mm and 1m deep, measurements should be carried out: 
 

� directly after the excavation has been completed; and 
� periodically whilst the excavation remains open. 

 
4.2.1.4 For excavations less than 300mm and 1m deep, monitoring may be omitted, at the 

discretion of the Safety Officer or other appropriately qualified person. 
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4.2.1.5 Depending on the results of the measurements, actions required will vary and should 
be set down by the Safety Officer or other appropriately qualified person. As a 
minimum these should encompass those actions specified in Table 3.4. 

 
4.2.2 Monitoring result 
 

Excavation works has been carried out within the WENT landfill consultation zone for 
the following construction activities during the reporting period (from 22 December 
2010 to 28 June 2015): Excavation of Eastern Water Detention Basin at South East 
corner of Works Portion 1; Portion 1 (next to Plant B); Portion 1 (next to Water 
Treatment); Portion 1 (AEE Storage Yard); Portion 1 (Landscaping Pond); Portion 3 
(next to Canteen); Portion 3 (next to / near Tree T758); East Road near AEE Storage 
Yard. The excavation depth is more than 1m, and landfill gas monitoring was 
conducted by a competent person according to methodology stated in section 4.2.1. 

 
Full compliance was achieved in the reporting period (from 22 December 2010 to 28 
June 2015). 

 
 Summary of Landfill Gas Monitoring is presented in Table 4.5. 
 
Table 4.5 Summary of Landfill Gas Monitoring 

Sampling Location 22 Dec 2010 to 28 June 2015 

Excavation of Eastern Water Detention Basin at 
South East corner of Works Portion 1 

18 monitoring events 

Portion 1 (next to Plant B) 287 monitoring events 

Portion 1 (next to Water Treatment) 28 monitoring events 

Portion 1 (AEE Storage Yard) 481 monitoring events 

Portion 1 (Landscaping Pond) 541 monitoring events 

Portion 3 (next to Canteen) 168 monitoring events 

Portion 3 (next to / near Tree T758) 415 monitoring events 

East Road near AEE Storage Yard 355 monitoring events 

Total 2293 monitoring events 

 
4.3 Ecological Monitoring 
 
4.3.1  Routine ecology monitoring was carried out throughout the reporting period (from 22 

December 2010 to 28 June 2015) at the Middle Lagoon to assess the measures in 
place to minimise the disturbance impact to wildlife. The 3m high hoarding to reduce 
disturbance impact of human activities on adjacent areas (namely the Middle Lagoon 
and other natural habitats) remains in place. No observations of disturbance through 
construction operations to wildlife on adjacent habitats were made during the 
reporting period. 

 
4.3.2  Monthly monitoring of avifauna and their notable behaviour, such as breeding 

activities in the Middle Lagoon, was conducted in the reporting period. The 
Monitoring Area included the whole Middle Lagoon and area extending 20m from the 
boundary of the Lagoon (see Figure 4.1). All birds seen and heard were identified 
and counted. Any signs of breeding (e.g. nests, recently fledged juveniles) of birds 
(e.g. Little Grebe) were also recorded. The coverage of water and PFA filling 
activities in the Middle Lagoon as well as construction activities were also recorded 
as reference information. 
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 Summary of Ecological Monitoring is presented in Table 4.6. 
 
Table 4.6 Summary of Ecological Monitoring 

Monitored Parameters 22 Dec 2010 to 28 June 2015 

Avifauna 55 monitoring events 

Habitat 137 monitoring events Ecology 

Vegetation 134 monitoring events 

 
4.4 Landscape and Visual Impact Monitoring 
 

The landscape and visual impact assessment of the EIA Study recommended a 
series of mitigation measures to ameliorate the landscape and visual impacts of the 
Project. The measures for the construction phase as recommended in the EIA Report 
are summarized in 4.7. 
 
Site inspections for the monthly EM&A Record for Landscape and Visual Impact 
were undertaken in the reporting period (from 22 December 2010 to 28 June 2015). 
Observation of the implementation of proposed landscape and visual mitigation 
measures are summarized in Table 4.7. 

 
Table 4.7 Record of Implementation of the Proposed Landscape and Visual Mitigation  

Measures in Construction Phase 

ID 
No. 

Nature / 
Type 

Landscape and Visual 
Mitigation Measures 

Status Remarks 

CM1 Design / 
Construction 
Planning 

Topsoil, where 
identified, should be 
stripped and stored for 
re-use in the 
construction of the soft 
landscape works, 
where practical. 

Not applicable. Suitable topsoil already 
imported for planting 
during landscape 
planting phase. As per 
observation on site, the 
PFA excavated out due 
to site formation work 
had been under 
treatment (dehydration), 
and is backfilled to its 
original location inside 
the site boundary. 
Capping of the PFA is 
established to prevent 
spreading in air. 

CM2 Site Practice Existing trees to be 
retained on site should 
be carefully protected 
during construction. 

The contractor has 
confirmed T758 to be 
retained on site and 
proper tree protection 
would be required for 
T758. Amendment to 
the tree felling 
application already 
updated and sent to 
DLO on 17 July 2013. 

 

 

 

 

 

23 



FUGRO TECHNICAL SERVICES LIMITED 
Fugro Development Centre, 

5 Lok Yi Street, Tai Lam, 

Tuen Mun, N.T., 

Hong Kong. 

Tel 

Fax 

E-mail 

Website 

: +852-2450 8233 

: +852-2450 6138 

: matlab@fugro.com.hk 

: www.materialab.com.hk 

 

Ref No.: 100440EN150831 
 

The copyright of this document is owned by Fugro Technical Services Limited. It may not be reproduced except with prior written approval from the Company. 
 

GEN01/0914 

 

Table 4.7 (Con’t) 

ID 
No. 

Nature / 
Type 

Landscape and Visual 
Mitigation Measures 

Status Remarks 

CM3 Design / 
Construction 
Planning 

Trees unavoidably 
affected by the works 
should be transplanted 
where practical. 

Total 13 nos. of 
transplant trees have 
been transplanted 
back to the site. 

There have 2 transplant 
trees are found dead in 
March 2014. 
Compensatory trees 
have been proposed in 
the revised 
compensatory planting 
proposal in 
compensation for the 
loss of the 2 trees. 
Condition of the other 
transplanted trees is 
under close monitoring. 

CM4 Design / 
Construction 
Planning 

Compensatory tree 
planting should be 
provided to 
compensate for felled 
trees. 

All of the 
compensatory trees 
planting required have 
been completed. 
Trees sizes, girth, 
species tallied with the 
submitted 
compensatory tree 
plan. 

All of the compensatory 
trees planting required 
has been completed. 

CM5 Site Practice Control of night-time 
lighting. 

In progress. Night-time work was 
implemented from 7pm 
to 6am for certain period 
in the reporting period. 
The lighting is confined 
to the construction site 
without affecting the 
periphery area. 

CM6 Design / 
Construction 
Planning 

Erection of decorative 
screen hoarding 
compatible with the 
surrounding setting. 

Completed. Erection of decorative 
screen hoarding has 
been set up along the 
site boundary. 

 
CM1 - Topsoil, where identified, should be stripped and stored for re-use in the construction 

of the soft landscape works, where practical. 
Topsoil found within the project site is PFA. Suitable topsoil already imported for 
planting. All PFA excavated during the tree felling works has been retained in the site 
confinement. The PFA has been under dehydration and concealed properly to 
prevent spreading in the air. Backfill of PFA to its original location inside site area has 
been completed. 

 
CM2 – Existing trees to be retained on site should be carefully protected during construction. 

The Tree felling work approved under the Phase 1 and 2 tree felling application has 
been completed. Proper procedures of tree felling have been observed. The tree 
felling works should not cause damages to the existing trees on site. T758 has been 
confirmed to be retained on site. Proper tree protection should be set up for T758. 

 
CM3 – Trees unavoidably affected by the works should be transplanted where practical. 
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Total 13 nos. of transplant trees have been transplanted back to the site in August 
and September 2013. There have 2 more transplant trees found dead in the March 
2014. Compensatory trees will be proposed in the revised compensatory planting 
proposal in compensation for the loss of the 2 trees. Status of the other transplant 
trees is under close monitoring. 

 
CM4 – Compensatory tree planting should be provided to compensate for fell trees. 

Revised compensatory planting plan amendment submission awaiting approval from 
DLO. All of the compensatory tree planting has been completed. Trees sizes, girth, 
species tailored with the submitted compensatory tree plan. 

 
CM5 – Control of night-time lighting. 

Night-time work was implemented from 7pm to 6am for certain period in the reporting 
period. The lighting is confined to the construction site without affecting the periphery 
area. 
 

CM6 – Erection of decorative screen hoarding compatible with the surrounding setting. 
Construction of decorative screen hoarding compatible with the surrounding setting 
has been set up in January 2011. 

 
Summary of Landscape and Visual Impact Monitoring is presented in Table 4.8. 
 
Table 4.8 Summary of Landscape and Visual Impact Monitoring 

Monitored Parameters 22 Dec 2010 to 28 June 2015 

Landscape 
Compliance of  

mitigation  
measures 

109 monitoring events 

 
4.5 Radon Monitoring 
 

Radon monitoring measurement for Sludge Treatment Facilities in East Ash Lagoon 
area at Tsang Tsui was conducted from 25 August 2014 to 01 February 2015. 
 
Monitoring methodology, equipment, calibration certificates, sampling locations, 
results and recommendations can be referred to the Radon Monitoring Report Ref. 
No. 100440EN140865(1)A in Appendix 5, Monthly EM&A Report of February 2015. 
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5. Construction Site Environmental Audit 
 

Site Audit 
 

Site audit is necessary to ensure: 
 
� No unacceptable practice on site; 
� Identification of potential impacts associated with construction activities; and 
� Implementation of additional mitigation measures if necessary. 

 
In the reporting period, 238 site inspections were carried out for the Project. 
 
Regarding the air quality, access road were watered regularly by water truck or water 
sprinklers. Most of the site area has been covered by backfill material or coarse 
asphalt / aggregate. Moisture content of backfill materials and PFA stockpile had to 
be kept at the designed level before backfilling operation. Contractor should follow 
the good site practice to minimize the pulverized fuel ash from blowing up from dried 
surface. 
 
With respect to water quality monitoring, one temporary water detention basin has 
been constructed at the North of the Lagoon near the ER’s office (the west water 
detention basin has been backfilled). If there is any wastewater generated which will 
be pumped into the basin and will not be discharged out of the site. Construction of 
drainage system and the site drainage has been completed. 
 
Waste Management 

 
C&D Waste Backfill and excavation works were conducted during the reporting 

period. C&D waste was generated from construction activities and 
sent to public fill. 

 
General Refuse  Paper / cardboard, metal and plastics were collected by recycling 

collectors as far as practicable and general refuse was collected 
and sent to WENT Landfill. 

 
Chemical Waste  177,323 kg solid and 14,032 litres liquid chemical waste were 

generated during the reporting period and collected by licensed 
contractor 

 
Wastewater Rain water was treated by the silt removal facilities before 

discharged outside the site. Waste was collected by licensed 
collector. 

 
 Waste Flow Summary is presented in Table 5.1. 
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Table 5.1 Waste Flow Summary 

Type of Waste Cumulative Quantity during Construction Period 

Inert C&D waste* 30,949.070m
3
 

Chemical waste (Liquid) 14,032.000  L  

Chemical waste (Solid) 177,323.000kg 

Metal 2,904,617.463kg 

Paper / Cardboard Packaging 55,027.500kg 

Plastic 6,897.000kg 

Others, e.g. general refuse 6,167.544m
3
 

Remarks:  Density of Inert C&D waste and general refuse is 1.9 tonne/m
3
 and 1.6 tonne/m

3
 respectively 

* The total quantity generated of Insert C&D Waste in April 2012 and May 2012 were revised as 
  the quantities of reused in other projects need to be included 
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6. Summary of Complaints, Summons and Successful Prosecutions 
 

As far as complaints, summons and successful prosecutions on the construction 
work in respect of the environmental protection and pollution control was concerned, 
two documented complaints were received on 29 August 2011 and 08 March 2013. 
Two environmental complaints were followed up by the Environmental Team in the 
reporting period. Investigations were carried out. The findings and the proposed 
mitigation measures were submitted to all relevant parties. 
 
One documented complaint was received on 29 August 2011 regarding to tree 
cutting outside the construction area, which caused dust emission and the dumping 
of construction wastes were observed. After the investigation, ET were informed by 
the Contractor and checked the registry in Lands Department that the subject 
location belongs to CLP but not the public places. The Contractor has removed grass 
for survey work inside CLP’s land that was agreed with CLP, and no tree felling was 
conducted in that area. The Contractor have placed some imported C&D materials to 
cover the exposed PFA after grass cutting to reduce the risk of dust emission. Based 
on the findings, ET found no environmental related non-compliance at the location 
stated in the compliant received. 
 
One documented complaint was forwarded by EPD from a Hong Kong Citizen on 08 
March 2013. The complainant discovered that the wheels of vehicles leaving the STF 
construction site were not washed off such that mud was deposited along Lung Kwu 
Tan Road and re-suspended in air to cause fugitive dust emission. Referring to the 
weekly site inspection conducted on 01 and 07 March 2013, the Contractor provided 
a workable and effective wheel washing system at the exit point of the site, 
comprising with high pressure water jets, metal grating capable for supporting the 
heaviest vehicles and a tough for collecting waste water. The floor area of the site 
exit point had been paved and was watered by site workers at the exit point. The site 
workers /security guards has stopped those vehicles leaving the site without wheel 
cleaning or bypass the wheel washing system and Bob Cat with sweeper was used 
to clean out the mud on paved road. 
 
Furthermore, a TSP monitoring station was set up near the site exit to monitor the 
level of airborne TSP due to site operation. The average TSP levels measured on 04 
and 08 March 2013 were 101 µg/m³ and 84 µg/m³ respectively and they were not 
exceed the action level. This reflected that the dust mitigation control measures in the 
proximity of the site exit e.g. watering frequency, implementation of the wheel 
washing system etc., were remained effective. 
 
The Contractor was reminded to review on the control of construction site emissions, 
such as increase the watering frequency on dusty areas, ensuring all vehicles leaving 
the site are washed either by wheel washing facility or manually by high pressure 
water jet. In addition, some reminder notices were distributed to remind all site 
personnel with cars for wheel washing before they leave. Also, the notice was posted 
at the site exit to remind all vehicle drivers to stop and ensure that their cars were 
cleaned properly. 
 

 No summons and successful prosecutions in association with the construction 
activities concerning the environmental protection and pollution control were received 
in the reporting period. 
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Summary of Environmental Complaints and Prosecutions is presented in Table 6.1. 
 
Table 6.1 Summary of Environmental Complaints and Prosecutions 

Complaints Logged Summons Served Successful Prosecution 

2 0 0 
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7. Review of the Validity of EIA Predictions 
 

Air Quality 
 
The potential air quality impacts from the construction of the Project would mainly be 
related to construction dust from excavation, materials handling, filling activities and 
wind erosion. With the implementation of mitigation measures specified in the Air 
Pollution Control (Construction Dust) Regulation, dust impact on nearby air sensitive 
receivers would be minimal. 
 
Noise Impact 
 
No existing or planned noise sensitive receivers (NSRs) were identified within 300m 
from the site boundary of the Project. Potential impacts due to noise generated from 
the construction of the Project and fixed plant noise from the operation of STF are not 
expected. 
 
Water Pollution 
 
The potential sources of water quality impact arising during the construction phase of 
the Project include construction site runoff and drainage, wastewater generated from 
general construction activities, and sewerage from the workforce. With 
implementation of the recommended mitigation measures and site practices outlined 
in ProPECC PN 1/94, no unacceptable residual impacts on water quality are 
expected. 
 
Ecology 
 
Most of the identified habitats in the Assessment Area have low ecological value, 
except the Middle Lagoon which was ranked as moderate, and the East Lagoon, 
secondary woodland, the watercourse W1 and W2 were ranked low to moderate.  
 
A total of approximately 7.8 ha of habitats would be permanently lost under this 
Project. Over 79% of the affected habitats are man-made habitats including 
approximately 6 ha ash lagoon, 0.1 ha developed area/disturbed area, 0.02 ha 
plantation and 1.6 ha grassland/shrubland. A very small area of an estuary would 
probably be affected during the construction of vehicular bridge temporarily. As the 
proposed Project is a land based project, no marine ecological habitats would be 
affected. 
 
The construction of the STF would affect the potential breeding ground of Little 
Grebe in the East Lagoon. The impact is considered minor as alternative similar 
habitat for Little Grebe is available in the adjacent Middle Lagoon. 
 
Mitigation measures such as provision of 3m high hoarding along the boundary of the 
works areas, screening (i.e. fencing with climbers or plantation) along the STF site 
boundary and the two sides of access road, good site practices, use of quiet 
construction methods and machinery, measures to control potential sedimentation / 
water quality impacts as well as habitat enhancement (i.e. tree planting and creation 
of pond(s) for Little Grebe) have been recommended to minimize potential indirect 
impacts to wildlife. As a precautionary measure, the works area will be thoroughly 
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inspected by experience ecologist(s) to confirm no breeding activities of Little Grebe 
would be affected by the construction activities before commencement of any site 
works. 
 
With the implementation of the recommended mitigation measures, it is anticipated 
that the construction and operation for the proposed works would not result in 
unacceptable impacts on ecological resources. The implementation of all mitigation 
measures would be subject to regular audit as part of the EM&A programme. 
 
Landscape and Visual 
 
Implementation of mitigation measures, such as careful protection of the existing 
trees to be retained, compensatory planting, control of night-time lighting, erection of 
decorative screen hoarding, would reduce the impacts to the visual sensitive 
receivers (VSRs) during the construction phase. 
 
Human Health Risk 

 
Design measures for radon, such as a soil cover beneath the buildings before 
construction works and sufficient ventilation would reduce radon influx; regular 
maintenance for floor slabs and walls shall make radon reduction techniques more 
effective and cost-efficient. 
 
Landfill Gas Hazard 
 
A number of protection measures have been recommended for the Project to 
safeguard the safety of the site workers and all personnel presence at the Project 
site. No adverse impact of landfill gas hazard on this Project is anticipated. 
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8. Comments 
  
 Air Quality 
 
 There is no nearby sensitive receiver identified by EIA study hence dust monitoring is 

not required. The site activities performed in the reporting period did not cause 
significant dust impact. The Contractor deployed necessary dust mitigation measures 
to reduce potential impacts from construction works to a minimum, which include 
frequent water spraying at dust generation areas. 

 
 Noise Level 
 
 Same as air quality, no sensitive receiver is close to the construction site. In the 

reporting period, no deterioration of the environment noise level is noted. 
 
 After commencement of piling works, Contractor deployed necessary noise mitigation 

measures to minimize the influence to the wildlife in the Middle Lagoon. Close 
monitoring of any impact to the habitat were in place. 

 
 Water Quality 
 
 During the reporting period, non-compliance of aluminium content, dissolved oxygen, 

turbidity, pH and suspended solids was recorded according to the A/L levels stated in 
Table 3.2. The exceedances were not related to the construction activities Impact 
monitoring data indicates the water quality is similar to that of baseline level. The 
construction activities were located in the North part of the Lagoon and far apart from 
the Tsang Kok Stream. Hence, the exceedance recorded is not related to the 
construction activities. 

 
 Ecology Monitoring 
 
 Contractor has followed the mitigation measures to prevent any disturbance to the 

wildlife in the Middle Lagoon. After commencement of the piling work on 21 February 
2011, no significant impact to the wildlife was observed. 

 
 Landscape and Visual Impact Monitoring 
 
 In general, the implementation of the proposed measures in construction phase were 

followed and no non-compliance was observed in the reporting period. 
 
 Radon Monitoring 
 
 After remedy measures and re-measurement of some locations, all the sampling 

locations complied with the Practice Note Objective. 
 
 The impact water quality monitoring programme ensured that any environmental 

impact to the receivers would be readily detected and timely actions could be taken 
to rectify any non-compliance. The environmental monitoring results indicated that 
the construction activities in general were in compliance with the relevant 
environmental requirements and were environmentally acceptable. The weekly site 
inspection ensured that all the environmental mitigation measures recommended in 
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the EIA were effectively implemented. Despite the minor deficiencies found during 
site audits, the Contractor had taken appropriate actions to rectify deficiencies within 
reasonable timeframe. Therefore, the effectiveness and efficiency of the mitigation 
measures were considered high in most of the time. 

 

 The environmental monitoring methodology was considered well established as the 
monitoring results were found in line with the EIA predictions. 
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9. Recommendations and Conclusions 
 
 The construction phase EM&A programme of Sludge Treatment Facilities Project 

commenced on 22 December 2010 and substantially completed on 28 June 2015. 
 
 Water quality monitoring, landfill gas monitoring, ecological monitoring, landscape 

and visual monitoring, radon monitoring and weekly site inspections were carried out 
in the reporting period, in accordance with the updated EM&A manual. 

 
 Two (2) environmental complaints were followed up by the Environmental Team in 

the reporting period. Investigations were carried out. The findings and the proposed 
mitigation measures were submitted to all relevant parties. The summary of 
investigation is described in Section 6. 

 
 No notification of summons and prosecution was received in the reporting period. 
 
 Mitigation measures had been implemented by the Contractors to minimize the 

environmental impacts due to construction activities. Site inspections carried out by 
ET and IEC showed that the Contractors rectified the problems observed promptly 
and no major environmental deficiency was induced. The EM&A programme was 
considered successfully and adequately conducted during the course of the reporting 
period. 
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Appendix 1 
 

Water Quality Monitoring Location 
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Appendix 2 
 

Graphical Presentation of Monitoring Data 
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W2 - Dissolved Oxygen Content
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W2 - Turbidity
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W2 - pH
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W2 - Suspended Solid Content
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W3 - Dissolved Oxygen Content
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W3 - Turbidity
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W3 - pH
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W3 - Suspended Solid Content
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C1 - Dissolved Oxygen Content
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Remark: No water at C1 occasionally after 17/02/2011. Zero values are shown in the graph
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C1 - Turbidity

0.00

50.00

100.00

150.00

200.00

250.00

300.00

23
/1

2/
20

10
23

/0
1/

20
11

23
/0

2/
20

11
23

/0
3/

20
11

23
/0

4/
20

11
23

/0
5/

20
11

23
/0

6/
20

11
23

/0
7/

20
11

23
/0

8/
20

11
23

/0
9/

20
11

23
/1

0/
20

11
23

/1
1/

20
11

23
/1

2/
20

11
23

/0
1/

20
12

23
/0

2/
20

12
23

/0
3/

20
12

23
/0

4/
20

12
23

/0
5/

20
12

23
/0

6/
20

12
23

/0
7/

20
12

23
/0

8/
20

12

Remark: No water at C1 occasionally after 17/02/2011. Zero values are shown in the graph

T
u
rb
id
it
y
, 
N
T
U

MID-EBB

MID-FLOOD

Action Level

Limit Level



 

  

FUGRO TECHNICAL SERVICES LIMITED 
Fugro Development Centre, Tel         : +852 2450 8233 
5 Lok Yi Street, Tai Lam, Fax        : +852 2450 6138 
Tuen Mun, N.T., E-mail    : matlab@fugro.com.hk 
Hong Kong. Website : www.materialab.com.hk 

 

The copyright of this document is owned by Fugro Technical Sercies Limited. It may not be reproduced except with prior written approval from the Company. 

GEN02/0612 

 

 

C1 - pH
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C1 - Suspended Solid Content
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C2 - Dissolved Oxygen Content
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C2 - Turbidity
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C2 - pH
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C2 - Suspended Solid Content
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M1 - Aluminium Content
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Remark: Other than 10 January, 03 & 25 July 2012, the results of Aluminium Content were less than detection limit (<20痢/L).
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Appendix 3 
 

Construction Program  



Activity ID Activity Name

KEY DATKEY DATES
50 SPECIFIED CONTRACT PERIOD 37 MONTHS

60 Ancillary Power from CLP

90 Commence Boiler Install A

140 Commence Boiler Install B

80 Energisation

150 First Steam

170 Complete Section I&II

DESIGNDESIGN & APPROVALS
100 Design Submissions & Approvals

MAJOR MAJOR PROCUREMENT AWARDS
190 Main Structural Steelwork

200 Main Building Facade

180 Flue Gas Treatment

110 Incinerator/Boilers

160 Turbine

SITE WOSITE WORKS
115 Advanced Works

120 Site Formation

130 Foundations Plant A & B

PLANT APLANT A
2010 Substructure + UG Utilities

2040 Supenstr (Roof) inc Glazing/Cladding - Area 1

2080 Superstr (Roof) inc Glazing/Cladding - Area 3

2070 Superstr (Roof) inc Glazing/Cladding - Area 2

2015 Sub - Superstructure Common Plant Area 3

2016 Main Plant Elect & Chillers

2017 Sludge Receiving/ Storage/Feeding

2018 Deoderisation Plant

2020 Process Train 1 Installation - Incin/Boiler

2025 Process Train 1 - 2 Installation - FGT

2030 Process Train 2 Installation - Incin/Boiler

2035 Ash / Additives Handling / Storage

2050 Process Train 1 Commissioning

2060 Process Train 2 Commissioning

2090 Steam Loop Complete - Plant A

2100 Superstr (Roof) - Area 4

PLANT BPLANT B
3010 Substructure + UG Utilities

3040 Supenstr (Roof) inc Glazing/Cladding - Area 1

3070 Superstr (Roof) inc Glazing/Cladding - Area 3

3080 Superstr (Roof) inc Glazing/Cladding - Area 2

3015 Sub - Superstructure Common Plant Area 3

3016 Main Plant Elect & Chillers

3017 Sludge Receiving/ Storage/Feeding

3018 Deoderisation Plant

3020 Process Train 3 Installation - Incin/Boiler

3025 Process Train 3 - 4 Installation - FGT

3030 Process Train 4 Installation - Incin/Boiler

3035 Ash / Additives Handling / Storage

3050 Process Train 3 Commissioning

3060 Process Train 4 Commissioning

3100 Superstr (Roof) - Area 4

3090 Steam Loop Complete - Plant A

SYSTEMSYSTEM & PLANT COMMISSIONING
4030 Training

4010 Plant Commissioning Section 1

4020 Plant Commissioning Section 2

ADMINIADMINISTRATION TOWER
5010 Substructure (Basement)

5020 Substructure & Facade

5030 Fitout including MEP

ANCILLAANCILLARY BUILDING - MAINTENANCE BLG
6010 Foundations / Substructure

6020 Superstructure

6030 BW & MEP Fitout

ANCILLAANCILLARY BUILDINGS - TURBINE A & B
7010 Foundations / Substructure

7020 Superstructure

7030 BW & MEP Fitout

7040 Process Equipment Installation Plant A

7050 Process Equipment Installation Plant B

ANCILLAANCILLARY BUILDINGS - WATER TREATMENT
8005 Intake / Outfall

8015 Foundations / Substructure

8020 Superstructure

8030 BW & MEP Fitout

8040 Process Equipment installation

ANCILLAANCILLARY BUILDINGS - CONDENSER A & B
7500 Foundations - Condensor A & B

7510 Substructure - Plant A & B

7520 Installation Condenser Plant A

7530 Installation Condenser Plant B

VISITORVISITOR GALLERY
8500 Steelwork Erection Plant A

8520 Access Cabling & Pipework Plant A

8510 Ext Facade/Cladding/Gallery Plant A

8550 Steelwork Erection Plant B

8570 Access Cabling & Pipework Plant B

8560 Ext Facade & Fit Gallery Plant B

EEC BUIEEC BUILDING
9010 Foundations

9040 Substructure

9020 Superstructure + Facade

9030 Fitout including MEP Incl Exhibition Space

EXTERNEXTERNAL WORKS
10010 Roads & U/G Utilities

10030 Habitat

10020 Site Landscaping

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

2011 2012 2013 2014 2015

Commence Boiler Install A

Commence Boiler Install B

Energisation

First Steam

Complete

Main Structural Steelwork

Main Building Facade

Flue Gas Treatment

Incinerator/Boilers

Turbine

Access Cabling & Pipework Plant A

Access Cabling & Pipework Plant B
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Appendix 4 
 

Management Structure and Organization Chart 
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Appendix 5 
 

Event / Action Plan for Water Quality  
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Appendix 6 
 

Implementation Schedule of Mitigation Measures 
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Figure 1.1 
 

Construction Works Area 



General Layout of Sludge Treatment Facilities (STF) 
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Figure 3.1 
 

Site Layout Plan 
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Figure 3.2 
 

WENT Landfill Gas Control Zone 
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Figure 4.1 
 

Ecological Transect Route 
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