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1 PILOT TESTS FOR SILT CURTAIN EFFICIENCY 

1.1 INTRODUCTION 

As per the requirements of the Contract Specific Environmental Monitoring and 

Audit (EM&A) Manual (Section 5.8) (1) of Contract No. HY/2012/08 Tuen Mun - 

Chek Lap Kok Link (TM-CLKL) – Northern Connection Sub-sea Tunnel Section (the 

“Contract”), pilot tests for silt removal efficiency of silt curtain (the “Pilot 

Tests”) are required during the initial period of dredging and filling works.  

This Method Statement presents the methodology of the Pilot Tests during 

Phase II Reclamation. 

1.2 MONITORING REQUIREMENT 

1.2.1 Construction design and silt curtain arrangements 

According to the approved Environmental Impact Assessment (EIA) of TM-

CLKL (Sections 6.7.4.17 & 6.7.4.19) and the latest notification of construction 

sequence (2), the relevant silt curtain scenarios are listed in Table 1.1.  The 

latest construction design and silt curtain arrangements are shown in Figure 

1.1.   

 

(1) Accessible at http://www.hzmbenpo.com/emna_report/tmclkl_hy201208/manual/html/toc.htm. 

(2)  The notification of change in construction sequence was submitted to ENPO in September 2014 and was 

subsequently approved by EPD on 7 October 2014.  The approved notification of change in construction 

sequence is presented in Annex A. 
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Table 1.1 Summary of Silt Curtain Scenarios as discussed in the EIA report (a) 

Construction 

Activities 

Scenario Type of Silt Curtain Loss 

Reduction 

Factor 

Remarks (b) Justification 

Dredging 
Works 

A Cage-type for grab dredger (1) 
 

80%  Cage type silt curtain will be deployed throughout the dredging works.  

 B Single-layer floating type silt 
curtain (2) 
 

75%  Single layer silt curtain will not be deployed individually for dredging works. 

 C Second layer of floating silt 
curtain (3) 
 

50%  Not used 

 D Combined silt curtains (1 + 2) 
 

95%  Dredging for seawall construction at the remaining section of Portion N-A during Phase II 
Reclamation will be commenced in the fourth quarter of year 2016, in which dredging will be 
undertaken inside the cage type silt curtain and a single layer silt curtain will be deployed at 
Portion N-A parallel to the works boundary. 
 

 E Combined silt curtains (1 + 2 
+ 3) 
 

97% 
 

 Not used. 

 F Combined (2 + 3) 87%  Not used. 

Filling 
Activities 

G Single-layer floating type silt 
curtain (4) 
 

45%  
 

 
 
 

 

For filling works in Phase II Reclamation, two options for construction method are being 

considered (c): 

Option 1. Filling works will commence behind the completed seawall with a 100m gap for 
marine access at Portion N-A.  A single-layer floating type silt curtain will be deployed at 
Portion N-A parallel to the works boundary. 
Option 2. Filling works will commence after the completion of the fully enclosed seawall 
with no gaps for marine access at Portion N-A, hence Scenario G will not be applicable for 
this option.  The silt curtain will remain in place in accordance with Stage 5 of Figure 1.1 
until the completion of marine works for Phase-II Reclamation. 
 

 H Second layer of silt curtain (5) 
 

30%  Not used. 

 I Combined silt curtains (4 + 5) 61%  Not used. 

*Notes      
(a) Sequence B in the approved EIA report is not included which is related to the construction at Southern Landfall, and thus is out of the scopes of this Contract. 
(b)  = relevant to this Contract and Pilot Tests are proposed in this Method Statement;  

 = not relevant or not used in this Contract, thus no Pilot Tests is proposed. 
(c) Silt curtain efficiency test for Scenario G would only be conducted if the Contractor proceeded to option 1 during Phase II Reclamation. 
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The latest progress of dredging/ filling works is summarized as follows:  

Phase I Reclamation (Stage 1 to 4 in Figure 1.1) 

 Dredging for seawall construction at Portions N-A, N-B and N-C has been 

completed in mid-July 2014; 

 Dredging in the middle of Portion N-C has been completed in late-August 

2014; and 

 The first phase reclamation filling was commenced from Portion N-A in 

March 2014 and has been completed in the fourth quarter of year 2014. 

Phase II Reclamation (Stage 5 to 6 in Figure 1.1) 

 Dredging for seawall construction at the remaining section of Portion N-A 

will commence in the fourth quarter of year 2016; and 

 Filling behind seawall at the remaining section of Portion N-A will 

commence in the fourth quarter of year 2016. 

Phase II Reclamation will commence in the fourth quarter of 2016 and will be 

completed in early 2017 tentatively.  During the preparation of this Method 

Statement, dredging and filling works for Phase I Reclamation was completed.  

Tentative construction programme for Phase II reclamation is provided in 

Annex B for reference. 

In this Method Statement, the Pilot Tests are proposed for the pertinent silt 

curtain scenarios considering in the EIA and the latest design under this 

Contract.  As informed by the Contractor, the construction method for Phase 

II Reclamation is detailed below: 

Construction method for Phase II Reclamation 

Dredging Works – Scenarios A & D 

Dredging for seawall construction at Portion N-A will be undertaken inside 

the cage type silt curtain and a single layer silt curtain will be deployed at 

Portion N-A parallel to the works boundary.  Under this construction 

method, silt curtain arrangement for Scenarios A and D will take place (see 

Figure 1.2). 

Filling Works – Scenario G 

For filling works, two options for construction method are being considered:   

Option 1 - Filling works will commence behind the completed seawall with a 

100m gap for marine access at Portion N-A.  A single-layer floating type silt 

curtain will be deployed at Portion N-A parallel to the works boundary. 



!
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Under this construction method, silt curtain arrangement for Scenarios G will 

take place (see Figure 1.3).  The actual Pilot Test scenario to be conducted will 

be based on the situation of abovementioned construction method during 

Phase II Reclamation.   

Option 2 - Filling works will commence after the completion of the fully 

enclosed seawall with no gaps for marine access at Portion N-A, hence 

Scenario G will not be applicable for this option.  The silt curtain will remain 

in place in accordance with stage 5 of Figure 1.1 until the completion of marine 

works for Phase-II Reclamation.  The proposed construction method for 

Option 2 is illustrated in Figure 1.4. 

1.2.2 Monitoring Locations 

Phase II Reclamation - Dredging Activities under Scenarios A and D  

For scenarios A and D, given the dredging area in Portion N-A is confined in 

nature and the reclaimed Northern Landfall and the River Trade Terminal will 

act as a physical barrier to restrict tidal flushing, significant tidal influence on 

the proposed Impact monitoring stations is not envisaged.  Impact/Outer 

zone stations downstream of the dredging site are proposed for ebb tide only 

due to the locations of the dredging site and the silt curtain as shown in Figure 

1.2.  The monitoring locations are determined based upon the locations of the 

dredging activities under the Contract and the proposed silt curtain layout.  

In addition, upstream Control Station for impact water quality monitoring 

will also be monitored to facilitate comparison of the ambient water quality 

conditions in the surrounding environment.  The proposed locations of the 

monitoring stations for the Pilot Tests of scenarios A and D are illustrated in 

Figure 1.2 and detailed in Table 1.2.   

Table 1.2 Monitoring Stations for Pilot Tests of Silt Curtain Efficiency – Dredging 

under Scenarios A and D.  Indicative locations are presented. 

Monitoring 

Stations 

Description Type of Silt 

Curtain 

Easting Northing 

DI Impact zone – area enclosed by the cage-type silt 

curtain 

 

/ 812710 825093 

DO1 Outer zone – downstream location at 

approximately 100 m from the cage-type silt 

curtain 

 

Cage-type 

(Scenario A) 

812775 825098 

DO2 Outer zone – downstream location at 

approximately 100 m from the single layer 

floating type silt curtain  

 

Combined silt 

curtains (1+2) 

(Scenario D) 

812884 825101 

CS4 (ebb) Upstream control station during mid-ebb tide  

 

/ 810025 824004 
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Figure 1.3
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Monitoring 

Stations 

Description Type of Silt 

Curtain 

Easting Northing 

*Note: 

The status and locations of the actual monitoring locations may change after issue of this method statement.  If 

this happens, the ET will agree with the SOR, in consultation with the IEC/ENPO, to propose the alternative and 

updated monitoring location. 

The Impact zone station DI is defined as the active dredging area enclosed by 

the cage-type silt curtain, whilst the Outer zone stations DO1 and DO2 are 

defined as at a distance approximately 100 m away from the cage-type silt 

curtain and 100 m away from the combined silt curtains (1+2), respectively.  

Based on the predictions in the approved EIA report (1), this is expected to 

represent the extent of the zone of influence resulting from marine 

construction activities under this Contract.  The actual locations of these 

stations will be determined on site based on the location of the dredging 

activities.  Since DI is located at the immediate vicinity of the active dredging 

area within the cage-type silt curtain, due to safety consideration and progress 

of dredging works, its location may vary.  The actual location of monitoring 

stations will be updated in the monitoring report of the Pilot Tests for any 

discrepancy from the proposed. 

The loss reduction factor between impact and outer zones of deployed silt 

curtain will be evaluated for the respective scenario (see Section 1.2.9).  Water 

quality monitoring at the Control Station will be evaluated against Action and 

Limit Levels to identify any exceedances found during the marine works 

under this Contract (see Section 1.2.9). 

Given the Pilot Tests are aimed to evaluate primarily on the efficiency of silt 

curtains where the majority of marine works to be undertaken, no monitoring 

will be conducted for scenarios of silt curtain and seawall combination.   

Phase II Reclamation - Filling Activities under – Scenario G  

Filling Works – Scenario G 

For scenario G, two sets of monitoring stations will be arranged, comprising 

both Impact zone and Outer zone of the silt curtain.  Given the filling area is 

confined in nature and the reclaimed Northern Landfall and the River Trade 

Terminal will act as a physical barrier to restrict tidal flushing, the tidal 

influence on the proposed Impact monitoring stations is not envisaged.  The 

Impact/Outer zone stations downstream of the filling site are proposed for 

ebb tide only due to the locations of the filling site and the silt curtain as 

shown in Figure 1.3).  In addition, Control Station for impact water quality 

monitoring will also be monitored to facilitate the comparison of ambient 

water quality conditions in the surrounding environment.  The indicative 

locations of the monitoring stations for the Pilot Tests for filling activities are 

illustrated in Figure 1.3 and detailed in Table 1.3. 

 

(1)  Based on Section 6.9 of the approved EIA predictions by Delft3D hydrodynamic models, the sediment plumes are 

predicted to be confined to within about 500 m of the project site. 
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Table 1.3 Monitoring Stations for Pilot Tests of Silt Curtain Efficiency – Filling under 

Scenario G.  Indicative locations are presented. 

Monitoring 

Stations 

Description Type of Silt 

Curtain / 

Barrier 

Easting* Northing* 

FI Impact zone – the active filling area  

 

/ 812697 825069 

FO Outer zone - approximately 100 m 

downstream of the single-layer silt 

curtain 

 

Single-layer 

floating type 

812781 825122 

CS4 (ebb) Upstream control station during 

mid-ebb tide  

 

/ 810025 824004 

*Note: 

The status and locations of the actual monitoring location may change after issue of this method 

statement.  If this happens, the ET will agree with the SOR, in consultation with the 

IEC/ENPO, to propose the alternative and updated monitoring location. 

The Impact station FI is defined as the active filling area enclosed by the 

single-layer silt curtain, whilst the Outer zone station FO is defined as at a 

distance approximately 100 m downstream of the single-layer silt curtain.  

Based on the predictions in the approved EIA report, this is expected to 

represent the extent of the zone of influence resulting from marine 

construction activities under this Contract.  The actual locations of these 

stations will be determined on site based on the location of the filling 

activities.  Since the FI is located in the close proximity of the active filling 

area, due to safety consideration and progress of filling activities, its location 

may vary.   

The actual location of monitoring stations will be updated in the monitoring 

results of the Pilot Tests for any discrepancy from the proposed.  The loss 

reduction factor between impact and outer zone of deployed silt curtain will 

be evaluated for the respective scenario (see Section 1.2.9).  Current 

measurements will be taken at Outer zone monitoring station during the 

course of water quality monitoring for the ebb tide.  Water quality 

monitoring at the Control Station will be evaluated against Action and Limit 

Levels to identify any exceedances found during the marine works under this 

Contract (see Section 1.2.9).   

Given the Pilot Tests are aimed to evaluate primarily on the efficiency of silt 

curtains where the majority of marine works to be undertaken, no monitoring 

will be conducted for scenarios of silt curtain and seawall combination.  In 

addition, the same geotextile material of silt curtain is deployed within the site 

area of Contract No. HY/2012/08, thus the findings from the Pilot Tests within 

the leading seawall would be applicable for the same silt curtain arrangement 

elsewhere (e.g. dredging and filling at Portion N-A in year 2016 during Phase 

II Reclamation) under this Contract. 
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1.2.3 Monitoring Parameters 

The parameters that have been selected for measurement in situ and in the 

laboratory are those that were determined in the approved EIA report with 

higher potential to be affected by the dredging and filling works (i.e. 

suspended solids and turbidity) and other general water quality parameters 

(ie dissolved oxygen, salinity and temperature).   

The parameter to be measured in the laboratory for silt curtain efficiency 

evaluation is: 

 Suspended solids (SS) (mg L-1) 

In addition to the water quality parameters, other relevant data will also be 

measured and recorded in Water Quality Monitoring Logs, including the 

location of the sampling stations, water depth, time, weather conditions, sea 

conditions, tidal stage, current direction and velocity, special phenomena and 

work activities undertaken around the monitoring and works area that may 

influence the monitoring results. 

1.2.4 Monitoring Equipment 

For water quality monitoring, the following equipment will be used: 

 Dissolved Oxygen and Temperature Measuring Equipment - The 

instrument will be a portable, weatherproof dissolved oxygen measuring 

instrument complete with cable, sensor, comprehensive operation 

manuals, and will be operable from a DC power source.  It will be 

capable of measuring: dissolved oxygen levels in the range of 0 - 20 mg L-1 

and 0 - 200% saturation; and a temperature of 0 - 45 degrees Celsius.  It 

shall have a membrane electrode with automatic temperature 

compensation complete with a cable of not less than 35 m in length.  

Sufficient stocks of spare electrodes and cables shall be available for 

replacement where necessary (e.g. YSI Pro 2030 or an approved similar 

instrument). 

 

 Turbidity Measurement Equipment - The instrument will be a portable, 

weatherproof turbidity-measuring.  The equipment will be operated 

from a DC power source, it will have a photoelectric sensor capable of 

measuring turbidity between 0 - 1000 NTU (for example Hach 2100Q or 

an approved similar instrument). 

 

 Salinity Measurement Instrument - A portable salinometer capable of 

measuring salinity in the range of 0 - 40 ppt will be provided for 

measuring salinity of the water at each monitoring location. 

 

 Water Depth Gauge – A portable, battery-operated echo sounder (e.g. 

Seafarer 700 or a similar approved instrument) will be used for the 
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determination of water depth at each designated monitoring station.  

This unit will either be hand-held or affixed to the bottom of the work 

boat if the same vessel is to be used throughout the monitoring period. 

 

 Current Velocity and Direction – A current meter capable of measuring 

the velocity and direction of flow in the range of 0 – 6 m/s (± 0.01 m/s) 

and 0° to 360° (± 2°), respectively, will be used (e.g. Falmouth Scientific, 

Inc. 2-Dimensional Acoustic Current Meter or a similar approved 

instrument).  The specification of the proposed current meter is provided 

in Annex C.     

 

 Positioning Device – A Differential Global Positioning System (DGPS) 

shall be used during monitoring to allow accurate recording of the 

position of the monitoring vessel before taking measurements.  The 

DGPS should be suitably calibrated at appropriate checkpoint to verify 

that the monitoring station is at the correct position before the water 

quality monitoring commence.   

 

 Water Sampling Equipment - A water sampler, consisting of a PVC or 

glass cylinder of not less than two litres, which can be effectively sealed 

with cups at both ends, will be used (e.g. Kahlsico Water Sampler 

13SWB203 or an approved similar instrument).  The water sampler will 

have a positive latching system to keep it open and prevent premature 

closure until released by a messenger when the sampler is at the selected 

water depth.   

The specification of geotextile employed as silt curtain under this Contract is 

provided in Annex C.   

Prior to the Pilot Tests, the valid calibration certificates of the monitoring 

equipment to be used in situ will be provided to the SOR, the Contractor(s), 

and IEC/ENPO for agreement.  All valid calibration certificates will be 

attached to the monitoring report.  Examples of calibration certificates are 

shown in Annex D. 

1.2.5 Sampling / Testing Protocols 

All in situ monitoring instruments will be checked, calibrated and certified by 

a laboratory accredited under HOKLAS (1) or any other international 

accreditation scheme before use.  Responses of sensors and electrodes will be 

checked with certified standard solutions before each use.  

On-site calibration of field equipment shall follow the “Guide to On-Site Test 

Methods for the Analysis of Waters”, BS 1427: 2009.  Sufficient stocks of spare 

parts shall be maintained for replacements when necessary.  Backup 

monitoring equipment shall also be made available so that monitoring can 

 

(1)  The laboratory will be contracted before commencement of the monitoring. 



 

ENVIRONMENTAL RESOURCES MANAGEMENT DBJV 

0212330 SILT CURTAIN EFFICIENCY TEST MS_20160202.DOCX 11 FEBRUARY 2016 

9 

proceed uninterrupted even when equipment is under maintenance, 

calibration etc. 

1.2.6 Laboratory Measurement and Analysis 

All laboratory work shall be carried out in a HOKLAS accredited laboratory (1).  

Water samples of about 1,000 mL shall be collected at the monitoring and 

control stations for carrying out the laboratory analyses.  Water samples for 

SS measurements will be collected in high density polythene bottles, packed in 

ice (cooled to 4° C without being frozen), and delivered to a HOKLAS 

laboratory as soon as possible after collection. 

The determination work shall start within the next working day after 

collection of the water samples.  The SS laboratory measurements shall be 

provided to the ET within 7 working days upon the receipt of the samples.  

The analyses shall follow the standard methods as described in APHA 

Standard Methods for the Examination of Water and Wastewater, 19th 

Edition, unless otherwise specified (APHA 2540D for SS) with a detection limit 

of 0.5 mg L-1. 

The submitted information should include pre-treatment procedures, 

instrument use, Quality Assurance/Quality Control (QA/QC) details (such as 

blank, spike recovery, number of duplicate samples per-batch etc), detection 

limits and accuracy.  The QA/QC details shall be in accordance with 

requirements of HOKLAS or another internationally accredited scheme. 

1.2.7 Monitoring Frequency & Arrangements 

Dredging Activities – Scenarios A and D 

Monitoring will be conducted at all designated stations at mid-ebb tide in the 

course of dredging activities.  The tentative monitoring schedule is presented 

in Table 1.4. 

Table 1.4 Tentative Monitoring Schedule of Background Monitoring and Pilot Tests for 

Dredging 

Scenarios Tide Monitoring Monitoring 

stations 

Quantities Time Frequency 

Scenarios 

A and D 

Mid-ebb Background 

Monitoring 

DI, DO1, 

DO2 & CS4 

Σ n = 2 replicates x 

3 depths x 4 

stations x 1 

monitoring event = 

24  

Prior to Pilot Test 

when no dredging 

works is carried out 

under this Contract  

 

One set of 

measurement at each 

stations when no 

dredging works is 

undertaken under 

this Contract at ebb 

tide 

 

 

(1)  The laboratory will be contracted before commencement of the monitoring. 
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Scenarios Tide Monitoring Monitoring 

stations 

Quantities Time Frequency 

  Pilot Test 

 

DI, DO1 & 

DO2 

Σ n = 2 replicates x 

3 depths x 3 

stations x 4 

monitoring events 

= 72  

Within ±2 hours from 

the predicted mid-

ebb tide during the 

period of dredging 

works 

 

Every 1-hour (time= 

hr-1, hr-2, hr-3, hr-4) 

during the 4-hour of 

Pilot Tests at ebb tide 

  Impact 

Monitoring  

 

CS4* Σ n = 2 replicates x 

3 depths x 1 station 

x 1 monitoring 

event = 6 

Within ±2 hours from 

the predicted mid-

ebb tide during the 

period of dredging 

works 

 

One set of 

measurement at the 

Control station 

within ±2 hours from 

the predicted mid-

ebb tide during the 

period of dredging 

works 

 

*Note: Monitoring events for Control Station CS4 will only be carried out once in the same manner as the impact 

marine water quality monitoring. 

 

Background Monitoring 

Background monitoring will be conducted at the designated monitoring 

stations prior to any dredging activities take place of the day under this 

Contract.  The background monitoring is to investigate whether the change 

in the ambient environmental condition irrespective to any dredging activities 

take place under this Contract. 

Pilot Tests for Dredging Scenarios A & D 

Upon dredging commenced, water samples for SS laboratory analysis will be 

collected with the in situ parameters measurements starting from Outer zone 

(e.g. DO1, DO2) and eventually at Impact zone Station (e.g. DI).  Per each 

monitoring event, the in situ measurements and SS sampling will be 

conducted every one hour for 4-hour in the predicted mid-ebb tide.  

Monitoring at the respective Control Station (i.e. CS4) will be undertaken in 

the same manner as the impact marine water quality EM&A for this Contract 

as to compare the water quality from the dredging site with the ambient water 

quality. 

For a better understanding of the relationships between loss reduction factor 

and the dredging activities, information such as dredging rate and dredged 

volume during the pilot test, actual location of dredging works, will be 

recorded and reported together with the monitoring results. 

Filling Activities – Scenario G 

Monitoring will be conducted at all designated stations at mid-ebb tide in the 

course of reclamation filling.  The tentative monitoring schedule is presented 

in Table 1.5. 
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Table 1.5 Tentative Monitoring Schedule of Background Monitoring and Pilot Tests for 

Filling 

Scenario Tide Monitoring Monitoring 

stations 

Quantities Time Frequency 

Scenario G Mid-ebb Background 

Monitoring 

FI, FO & 

CS4 

Σ n = 2 replicates x 

3 depths x 3 

stations x 1 

monitoring event = 

18  

Prior to Pilot Test 

when no filling 

works is carried out 

under this Contract  

 

One set of 

measurement at each 

stations when no 

filling works is 

undertaken under 

this Contract at ebb 

tide 

 

  Pilot Test 

 

FI & FO Σ n = 2 replicates x 

3 depths x 2 

stations x 4 

monitoring events 

= 48  

Within ±2 hours from 

the predicted mid-

ebb tide during the 

period of filling 

works 

 

Every 1-hour (time= 

hr-1, hr-2, hr-3, hr-4) 

during the 4-hour of 

Pilot Tests at ebb tide 

  Impact 

Monitoring  

 

CS4* Σ n = 2 replicates x 

3 depths x 1 station 

x 1 monitoring 

event = 6 

Within ±2 hours from 

the predicted mid-

ebb tide during the 

period of filling 

works 

 

One set of 

measurement at the 

Control station 

within ±2 hours from 

the predicted mid-

ebb tide during the 

period of filling 

works 

 

*Note: Monitoring events for Control Station CS4 will only be carried out once in the same manner as the impact 

marine water quality monitoring. 

Background Monitoring 

Background monitoring will be conducted at the designated monitoring 

stations prior to any filling activities take place of the day under this Contract.  

The background monitoring is to investigate whether the change in the 

ambient environmental condition irrespective to any filling activities take 

place under this Contract. 

Pilot Tests for Filling Scenario G 

Upon filling commenced, water samples for SS laboratory analysis will be 

collected with the in situ parameters measurements starting from Outer zone 

(eg. FO) and eventually at Impact zone Station (eg. FI).  Per each monitoring 

event, the in situ measurements and SS sampling will be conducted every one 

hour for 4-hour in the predicted mid-ebb tide.  Monitoring at the respective 

Control Station (i.e. CS4) will be undertaken in the same manner as the impact 

marine water quality EM&A for this Contract as to compare the water quality 

from the filling site with the ambient water quality. 

For a better understanding of the relationships between loss reduction factor 

and the filling activities, information such as filling rate during the pilot test, 

number of dump barge used, types of filling material used, actual location of 



 

ENVIRONMENTAL RESOURCES MANAGEMENT DBJV 

0212330 SILT CURTAIN EFFICIENCY TEST MS_20160202.DOCX 11 FEBRUARY 2016 

12 

filling works, distance between filling activities and FI station, will be 

recorded and reported together with the monitoring results. 

1.2.8 Sampling Depths & Replication 

Each station will be sampled and measurements will be taken at three depth, 1 

m below sea surface, mid-depth and 1 m above the seabed.  Duplicate (2) 

readings of the in situ measurements and duplicate (2) SS samples will be 

made at each water depth at each station.  For stations that are less than 3 m 

in depth, only the mid depth sample will be taken.  For stations that are less 

than 6 m in depth, the mid-depth station will be omitted. 

As the QA/QC procedures for the in-situ measurement of DO and Turbidity, 

where the difference in value between the first and subsequent 

measurements at a certain depth is more than 25% of the value of the first 

measurement, the measurements should be discarded and further 

measurements should be taken to confirm the values. 

Safety is the highest priority during sampling works and it will cease should 

conditions warrant ensuring the safety of the staff.  The risk assessment of 

health and safety for silt curtain installation and related works is provided in 

Annex E. 

1.2.9 Loss Reduction Factor and Water Quality Compliance 

The efficiency of the silt curtains will be evaluated against the relevant loss 

reduction factor for suspended solids (Table 1.6 & 1.7) with reference to the 

approved EIA of TM-CLKL (Table D6-1 in Appendix D6a). 

For Scenario A,  

Loss Reduction Factor = 100* [(SS (in) - SS (out)) / SS (in)]  

where 

SS(in) = DI 

SS(out) = DO1. 

 

For Scenario D,  

Loss Reduction Factor = 100* [(SS (in) - SS (out)) / SS (in)]  

where 

SS(in) = DI 

SS(out) = DO2. 

For Scenario G,  

Loss Reduction Factor = 100* [(SS (in) - SS (out)) / SS (in)]  
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where 

SS(in) = FI 

SS(out) = FO. 

 

Table 1.6 Loss Reduction Factor of Silt-removal Efficiency for Dredging  

Parameter Scenario Loss Reduction Factor  Loss Reduction Criteria 

Suspended 

Solids (SS) in 

mg/L (Depth-

averaged (a)) 

A 

 

100* [ (SS (in) - SS (out)) / SS 

(in)] (b) 

 

Loss reduction factor ≥ 80%  

 

 D 

 

100* [ (SS (in) - SS (out)) / SS 

(in)] (b) 

 

Loss reduction factor ≥ 95%  

 

Notes:  

a. “Depth-averaged” is calculated by taking the arithmetic means of reading of all three 

depths. 

b. (out): represents mean measurement of SS at Outer zone (e.g. Monitoring station 

DO1/DO2) of dredging works during the same tidal cycle. 

(in): represents mean measurement of SS at Impact zone (e.g. Monitoring station DI) of 

dredging works during the same tidal cycle. 

Table 1.7 Loss Reduction Factor of Silt-removal Efficiency for Filling  

Parameter Scenario Loss Reduction Factor (b) Loss Reduction Criteria 

Suspended 

Solids (SS) in 

mg/L (Depth-

averaged (a))  

G 100* [ (SS (in) - SS (out)) / SS 

(in)]  

Loss reduction factor ≥ 45% 

    

Notes:  

a. “Depth-averaged” is calculated by taking the arithmetic means of reading of all three 

depths. 

b. (out): represents mean measurement of SS at Outer zone (e.g. Monitoring station FO) 

of filling activities during the same tidal cycle. 

(in): represents mean measurement of SS at Impact zone (e.g. Monitoring station FI) of 

filling activities during the same tidal cycle. 

 

Since the proposed Control Station (i.e. CS4) is adopted from the Contract 
Specific EM&A Manual, the Action and Limit Levels for the Water Quality 
Monitoring will also be adopted from the manual (please refer to Section 5.12 
of the manual) (1).  Water quality monitoring at the Control Station will be 
evaluated against Action and Limit Levels (Table 1.8).   

Table 1.8 Action and Limit Levels for Water Quality Monitoring 

Parameter Action Level# Limit Level# 

 

(1) Accessible at http://www.hzmbenpo.com/emna_report/tmclkl_hy201208/manual/html/toc.htm. 
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Parameter Action Level# Limit Level# 

DO in mg/L (a), (e) Surface and Middle Surface and Middle 

 5.0 mg/L 4.2 mg/L  

 

 Bottom Bottom 

 4.7 mg/L 3.6 mg/L 

 

Turbidity in NTU (Depth-
averaged (b), (c)) 

120% of upstream control 
station at the same tide of the 
same day and 95%-ile of 
baseline data, i.e.,  

27.5 NTU 

 

130% of upstream control 
station at the same tide of the 
same day and 99%-ile of 
baseline data, i.e.,  

47.0 NTU 

SS in mg/L (Depth-averaged 
(b), (c)) 

120% of upstream control 
station at the same tide of the 
same day and 95%-ile of 
baseline data, i.e.,  

23.5 mg/L  

130% of upstream control 
station at the same tide of the 
same day and 10mg/L for 
WSD Seawater Intakes at Tuen 
Mun and 99%-ile of baseline 
data, i.e.,  

34.4 mg/L 

 

Notes:   

# Baseline data: data from HKZMB Baseline Water Quality Monitoring between 6 and 31 
October 2011. 

(a) For DO, non-compliance of the water quality limits occurs when monitoring result is 
lower than the limits. 

(b) “Depth-averaged” is calculated by taking the arithmetic means of reading of all three 
depths. 

(c) For turbidity and SS, exceedance of the water quality occurs when monitoring result is 
higher than the Action/Limit levels. 

(d) All figures given in the table are used for reference only, and EPD may amend the figures 
whenever it is considered as necessary. 

(e) The 1%-ile of baseline data for surface and middle DO is 4.2 mg/L, whilst for bottom DO 
is 3.6 mg/L. 

1.3 REPORTING 

In respect to the construction phase EM&A marine works, the ET will prepare 

and submit the monitoring results of the Pilot Tests for Silt Curtain Efficiency 

within 30 working days following the completion of the monitoring.  Copies 

of the monitoring results of the Pilot Tests for Silt Curtain Efficiency will be 

submitted to the following: the Contractor(s), the SOR, the IEC/ENPO and the 

EPD as appropriate.  The ET will liaise with the relevant parties on the exact 

number of copies required. 

As stated in the Contract Specific EM&A Manual (1), regardless of the measured 

efficiency of the silt curtain system, the event and action plan provided in the 

Contract Specific EM&A Manual will only be based on the monitoring results at 

the designated monitoring stations. 
 

(1) Accessible at http://www.hzmbenpo.com/emna_report/tmclkl_hy201208/manual/html/toc.htm. 
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1.4 EVENT & ACTION PLAN 

Should exceedance of the Action/Limit Levels are reported at the Control 

Station, the Event and Action Plan of Water Quality stipulated in Table 5.3, 

Section 5.12 of the Contract Specific EM&A Manual shall be followed (1).  

 

(1) The event and action plan shall only be based on the monitoring results at the designated Control monitoring 

stations, regardless of the outcome of the measured efficiency of the silt system being tested, as stated in the 

EM&A Manual. 
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for Phase II Reclamation 



Activity ID Activity Name Orig
Dur

Planned Start Planned
Finish

TMCLK - Northern Connection Sub-Sea Tunnel SectionTMCLK - Northern Connection Sub-Sea Tunnel SectionTMCLK - Northern Connection Sub-Sea Tunnel SectionTMCLK - Northern Connection Sub-Sea Tunnel SectionTMCLK - Northern Connection Sub-Sea Tunnel Section

ConstructionConstructionConstructionConstructionConstruction

Northern LandfallNorthern LandfallNorthern LandfallNorthern LandfallNorthern Landfall

North Reclamation (Phase 2)North Reclamation (Phase 2)North Reclamation (Phase 2)North Reclamation (Phase 2)North Reclamation (Phase 2)

ConstructionConstructionConstructionConstructionConstruction

DDP10390 Dredging - Phase 2  (Zone G) 18 13-Oct-16 02-Nov-16

DDP10405 VS - Rock Grade 400 - Zone G 9 03-Nov-16 12-Nov-16

DDP10407 VS - Levelling Stone & Seawall Block - Zone G 27 14-Nov-16 14-Dec-16

DDP10409 VS - Rock Type A - Zone G 10 15-Dec-16 28-Dec-16

DDP10410 Vertical Seawall  - Bermstone - (Zone G) 18 29-Dec-16 19-Jan-17

DDP10420 Vertical Seawall  - Seawall Coping - (Zone G) 78 29-Dec-16 07-Apr-17

DDP10430 Geotextile  (Zone G) 11 03-Nov-16 15-Nov-16

DDP10440 Sand Blanket (Zone G) 21 08-Nov-16 01-Dec-16

DDP10450 Band Drain  (Zone G) 30 21-Nov-16 24-Dec-16

DDP10460 Reclamation - Phase 2 24 15-Dec-16 14-Jan-17

DDP10470 Backfilling to +10mPD - Phase 2 48 31-Dec-16 04-Mar-17

DDP10480 Surcharge - Phase 2 105 05-Mar-17 17-Jun-17

DDP10490 Removal of Surcharge - Phase 2 18 19-Jun-17 10-Jul-17

DDP10500 Turnover Portion N1 to N4 0 10-Jul-17

0 0 1 2 3 0 1 2 2 0 1 1 2 0 0 1 2 2 0 1 1 2 0 1 1 2 0 0 1 2 3 0 1 2 2 0 1 1 2 0 0 1 2 3 0 1 2 2 0 1 1 2 0
October N D January F March April May June July August SOctober

2017

Dredging - Phase 2  (Zone G)

VS - Rock Grade 400 - Zone G

VS - Levelling Stone & Seawall Block - Zone G

VS - Rock Type A - Zone G

Vertical Seawall  - Bermstone - (Zone G)

Vertical Seawall  - Seawall Coping - (Zone G)

Geotextile  (Zone G)

Sand Blanket (Zone G)

Band Drain  (Zone G)

Reclamation - Phase 2

Backfilling to +10mPD - Phase 2

Surcharge - Phase 2

Removal of Surcharge - Phase 2

Turnover Portion N1 to N4

Page 1 of 1 Planned Bar

Planned Bar - Critical

Planned Milestone

 

TMCLK - Northern Connection Sub-sea Tunnel Section

North Reclamation Phase 2

Date Revision Checked Approv...

28-Jul-14 TMCLK/DBJ/GEN/PRG/98507/ Rev. C CLa WYu



 

Annex C 

Specifications 



F
 

S
C
v

E
T
C
d
i
a
a
f
s
d
c
T
t
T
A
W
c
A
 
T
d
w
lo
D

 
F
•
•

   •
•
•
•
•
•
•
•
•
•
•
•
 

 

FSI A
Selec
Compa
vector-

Enhanc
The Falmout
Current Mete
dimensional 
n a defined f
accurate and
available tod
features that
such as exte
download c
clock, and h
The instrume
ilt sensors to

The unit’s co
ACM-PLUS 
Windows-ba
collection an
ACM-PLUS 

The ACM-PL
deep-water h
with an optio
og up to two
DO, OBS, Fl

FEATURES
• Compact
• User Sel
•    Accurate
• Electroni
• Fast Dat
• Water Tem
• Extremel
• Real-time
• Long-term
• ASCII se
• Built-in H
• 1.5-ton w
• Optional 
• Choice o

CM-P
ctable 
act, cos
-averag

ced Des
th Scientific,
er delivers e
velocity mea
free field. Th
d stable curr
day and is co
t are options
ended on-bo
apability, h

high speed 
ent incorpora
o provide tru
ompact size 
well suited f
sed software

nd data visua
very user-fr

LUS is availa
housings. Th
onal CTD mo
o analog inpu
luorometer, 

S 
t, lightweigh
lectable 2 o

e velocity me
c magneto-r

ta Sampling
mperature m
ly long batte
e output/disp
m data loggi

erial data out
High Accura
working stren

conductivity
of epoxy sha

PLUS 
 2 or 3
t-effect

ged curr

sign, Sp
 Inc. enhanc

extremely pre
asurements 
he ACM-PLU
rent measure
onfigured wit
s on competi
oard data m
igh accurac
data sampl
ates an inter
ue current ve
and light we
for multiple m
e for meter s
alization mak
iendly. 

able in eithe
he device ma
odule and ca
uts from exte
Transmisso

t, low-mainte
or 3 axis true
easurement w
resistive com
g up to 10 H
easurement
ry life with lo
play capabili
ing to 2 Giga
put via RS-2
cy real-time

ngth mooring
y, temperatu
llow-water (2

 
3 Dim
tive, hig
rent sp

pecifica
ced Acoustic
ecise 2 or 3 
(user select

US uses the
ement techn
th standard 
tive instrume

memory, fas
cy real-time
ling.  
rnal compas
ector directio
eight make th
meter arrays
setup, data 
ke the FSI   

r shallow-wa
ay also be e

an be configu
ernal sensor
meter). 

enance cons
e cosine res
with excellen
mpass with 2

Hz 
t   
ow-maintena
ty; Fast Dat

aByte intern
232 or RS-48
e clock with o
g frame stan
re, pressure
200m) or tita

mensio
gh-accu

peed an

ations,
c 

table) 
e most 
niques 

ents 
st 
e 

ss and 
on. 
he 
s. 

           

ater or 
equipped 
ured to 
rs (e.g., 

struction 
sponse veloc
nt low-veloci
2-axis tilt se

ance alkaline
ta Download
nal flash me
85 (set at fac
on/off power
ndard; option
e sensor pac
anium deep-w

Falmou
w

onal C
uracy m

nd direc

Perfor

city measure
ity resolution
nsor 

e batteries 
d 

emory 
ctory) 
control 

nal 5-ton mo
ckage (CTD) 
water (7000m

uth Scient
www.falmo

FSI AC

Curren
meters w
ction 

rmance

ement 
n 

oring frame 
may be add

m) housing 

tific, Inc. 
outh.com 

CM-PLUS-200 w

nt Met
with  

e 

ded 

with optional 5 to

ter 

on frame



S
 

S
 
 
 
 
 
 
 
 
 
 
O

 

 

 

 
I

 
E

C

B

In

S
V
R

  S
C

 
In

 
D

 
M

 
 
 

 
 

(6

 
 
 
 
 

 

    

Parameter 
Velocity 
Direction 
Tilt 
Temperature 

SPEC
Sensors 

Optional CT

Conductivity (m

Temperature (C

Pressure (dBar

nstrument
External Powe

Current Draw: 

Battery Power

nternal Memo

Sample Rate: 
Vector Averagi
Real Time Cloc
Sampling Mod
Clock Stability:

nput Channels

Depth Rating/P

Mooring Frame

 
 
24.36 

18.7 mm) 

 
 
 
21.20 

(538.5 mm) 

                       

CIFICA

TD 

mS/cm) 
Celsius) 

r) 

t 
er: 

                       

: 

ory: 

ing Period: 
ck: 
es:                  
: 

s: 

Physical Mater

e: 

21
(546

 
 
ø4.75 

(120.7 mm) 

   fsi@falmou

Type  

Acoustic

3 Axis Magnet

2 Axis Acceler

Semiconduc

ATION

Range  

0 to 70 
-5 to 32° ITS

0 to 200 dB
0 to 7000 d

                       

                       

rial: 

1.50 22.50 
.1   mm)   (571.5 mm) 

1400 Rou
th.com • Tel: 1

c 
tometer 
rometer 
ctor 

NS 

S-90 
Bar 

dBar ±

8 to 32 VDC

 15 mA at 1 H

Alkaline 5 D C

2.0GB Stand

10 Hz Maxim
User Selecta
Programmab

  Continuous, 
+/- 2ppm (0-4

Two (2) 0-5V
sensor input,
provided to p

200 Meter Ep
7000 Meter T

1.5 Ton 316 S
5 Ton Stainle
 

Specifications

9.
SQ

Falmou
ute 28A, PO Bo
1-508-564-764

Range 

0 to 600 cm/s 
0 to 360° 
0 to 30° 

-2 to 35°C 

Accuracy 

±0.01 
±0.01° 

±0.1% full scale

z sample rate; 

Cell Welded Pa

dard 

mum 
able up to 59 M
ble High Accur
Interval, and D
40 degrees C);

V DC Input Cha
 such as; Tran
ower external s

poxy Housing S
Titanium Housi

Stainless Stee
ess Steel Moor

Subject to Change

.25 
UARE 

 

3/8" DIA. SHAC

th Scientific, 
ox 315, Cataum
0 • Fax: 1-508

Ac

2% of Rea

      

Res

0.01%

80 mA at 10 H

ack, 10 AHR 

Min:59 Sec 
racy Sampling

Delayed Start (c
+/-4ppm (-40 d

annels with 12 
smissometer, 
sensors) 

Standard, P/N:
ing Optional, P

l Mooring Fram
ring Frame (Op

without Notice 

 
ø4.50

CKLE 

Inc. 
met, MA 02534-
8-564-7643 • w

ccuracy 

ading or 1 cm/s 
±2° 
0.5° 
0.5°C 

solution  

.001 
.001° 

% full scale 

Hz sample rate;

g/Low-power M
continuous or in
degrees C to +

bit A/D resolut
DO, OBS (Reg

ACM-PLUS-20
P/N: ACM-PLU

me (Standard, 
ptional) 

 
 
2
 
2

-0315 
www.falmouth.

Resolu

0.01 c

0.01

0.01

0.01

Stabi

±0.0005 pe

±0.0005° p
 

±0.01% pe

; 150 uAmp sle

Mode 
nterval) 

+85 degrees C)

ion available fo
gulated 12 VDC

00 
S-7000 

shown below)

15.00 

21.50 

22.50 

.com 

ution 
cm/s 
1° 
1° 
°C 

 

lity 
er month 

per month 

er month 

eep 

)  

or external 
C 1.5W 

 
 
3.20 

 
 
 
 
       
  June  2012  





























































































 

Annex D 

Examples of Calibration 

Certificates 











 

Annex E 

Risk Assessment 


















