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Attn: Mr. Lawrence TSUI, Principle Manager

5 September 2017

Dear Sir,

Contract No. 3102
3RS Independent Environmental Checker Consultancy Services

Pilot Test Report for Silt Curtain Efficiency

Reference is made to the Environmental Team’s submission of Pilot Test Report for Silt Curtain
Efficiency under Condition 2.15(ii) and (iii) of the Environmental Permit No. EP-489/2014 certified by
the ET Leader on 5 September 2017.
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AECOM Asia Co. Ltd.
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Independent Environmental Checker



Mott MacDonald | Expansion of Hong Kong International Airport into a Three-Runway System
Pilot Test Report on Silt Curtain Efficiency

355482 | 20 | A | August 2017
P:\Hong Kong\ENL\PROJECTS\355482 HKIA 3RS ET Services\06 Deliverables\20 Silt Curtain Pilot Test Report\Pilot Test Report v4.docx

Contents

1 Introduction 1
1.1 Background 1
1.2 Objectives 1
1.3 Structure of this Report 1

2 Silt Curtain Pilot Test 2
2.1 Pilot Test Requirements 2
2.2 Pilot Test Location 2
2.3 Monitoring Regime 3

3 Analysis of Pilot Test Results 5
3.1 Approach for Determination of Silt Curtain Efficiency 5
3.2 Baseline Results 5
3.3 Silt Curtain Efficiency 5

4 Conclusion 7

Appendices 8

A. Record of Diver Inspections 9

B. Calibration Certificates 10

C. Pilot Test Photographs 11

D. Pilot Test Results 12

Tables
Table 2-1: Mid-Ebb / Mid-Flood Tidal Period 2
Table 2-2: Coordinates of Monitoring Stations 3
Table 3-1: Summary of Silt Curtain Efficiency 6

Figures
Figure 2.1: Location of Silt Curtain Pilot Test 3



Mott MacDonald | Expansion of Hong Kong International Airport into a Three-Runway System 1
Pilot Test Report on Silt Curtain Efficiency

355482 | 20 | A | August 2017
P:\Hong Kong\ENL\PROJECTS\355482 HKIA 3RS ET Services\06 Deliverables\20 Silt Curtain Pilot Test Report\Pilot Test Report v4.docx

1 Introduction

1.1 Background
Under the Environmental Impact Assessment Ordinance, the Environmental Impact Assessment
(EIA) Report (Register No.: AEIAR-185/2014) prepared for the “Expansion of Hong Kong
International Airport into a Three-Runway System” (the 3RS Project) has been approved by the
Environmental Protection Department (EPD), and an Environmental Permit (Permit No.: EP-
489/2014) has been issued for the project.

Silt curtains have been recommended in the approved EIA report as a mitigation measure for
suspended solids (SS) associated with marine construction activities of the project. A Silt Curtain
Deployment Plan (SCDP) was published in accordance with the EP to present the requirements
for implementation of the silt curtains for various marine construction activities of the 3RS Project.
The EP also specified the requirement for a pilot test on silt curtain system to confirm the efficiency
of the silt curtain system. Details of these requirements are presented in Section 5 of the SCDP.

This report presents the findings from the pilot test on silt curtain efficiency conducted for the
project.

1.2 Objectives
As specified in EP Clause 2.15(ii) and (iii), a pilot test on silt curtain system shall be conducted
during the early stage of construction to confirm the silt curtain removal efficiency, and this pilot
test shall be conducted during the highest current speed condition, covering both flood and ebb
tides, and include measurement of current speed and direction, turbidity and SS.

The objectives of the pilot test on silt curtain system include the following:

● To determine and confirm the silt curtain efficiency of the double layer floating type silt
curtains proposed for the 3RS Project with comparison to the relevant assumptions of the
EIA Report

● To apply the pilot test results with an aim to optimize the installation, workmanship and
operation of the silt curtains to achieve effectiveness

It should be noted that regardless of the measured efficiency of the silt curtain system, the event
and action plan as part of the environmental monitoring and audit (EM&A) requirements of the
project should only be based on the monitoring results at the designated stationary monitoring
stations as specified in the Updated EM&A Manual.

1.3 Structure of this Report
Following this introductory section, this pilot test report is structured as follows:

Section 2 Silt Curtain Pilot Test

Section 3 Analysis of Pilot Test Results

Section 4 Conclusion
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2 Silt Curtain Pilot Test

2.1 Pilot Test Requirements
In accordance with the requirements specified in the SCDP, the pilot test was conducted on the
floating ‘Type III’ silt curtain proposed for marine filling works. The pilot test was conducted over
a period of five days, with one sampling day for obtaining baseline conditions beforehand and
subsequently three sampling days for silt curtain efficiency testing. EPD was notified prior to
commencement of the pilot test.

Baseline monitoring for the pilot test was conducted on 31 May 2017, while silt curtain efficiency
testing was conducted on 2 June 2017 to 4 June 2017. Monitoring was conducted during the
highest current speed conditions (mid-ebb tide and mid-flood tide respectively). The period of mid-
ebb and mid-flood tide on each monitoring day is shown in Table 2-1.

Table 2-1: Mid-Ebb / Mid-Flood Tidal Period
Monitoring Day Mid-Point Ebb

Tide
Mid-Point Flood

Tide
Mid-Ebb Tide Mid-Flood Tide

31 May 2017 17:15 10:15 15:30 - 19:00 08:30 - 12:00

2 June 2017 08:15 13:15 06:30 - 10:00 11:30 - 15:00

3 June 2017 09:15 14:45 07:30 - 11:00 13:00 - 16:30

4 June 2017 10:00 16:00 08:15 - 11:45 14:15 - 17:45
Note: Tidal information based on predicted tides at Chek Lap Kok tidal station from Hong Kong Observatory
Mid-ebb / mid-flood = within ± 1.75 hour of the predicted time (of the ‘mid-point’) for ebb and flood tide respectively (as
specified in the Updated EM&A Manual)

Prior to the pilot test, a diver survey was undertaken by the Contractor to check and confirm the
silt curtain is in good condition. Any unsatisfactory items identified were rectified before
commencement of the pilot test each day. The diver inspection checklists are provided in
Appendix A.

During the silt curtain efficiency testing, a trial simulating actual marine filling works using sand fill
was actively conducted within the works areas protected by the silt curtains, with a productivity of
approximately 150 m3/hr for a period of 4 hours during each tide.

2.2 Pilot Test Location
The pilot test was conducted for a fully deployed trial section (approx. 200 m in length) of the
enhanced floating double-layer ‘Type III’ silt curtain. The location of the pilot test is shown in
Figure 2.1.
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Figure 2.1: Location of Silt Curtain Pilot Test

Monitoring locations A1, A2 and A3 were located inside the marine works area, spaced 50 m
apart and <100 m from the silt curtain boundary. Monitoring locations B1, B2 and B3 were located
outside the marine works area, spaced 50 m apart and <50 m from the silt curtain boundary. The
coordinate locations of the monitoring stations are shown in Table 2-2.

Table 2-2: Coordinates of Monitoring Stations
Inside Marine Works Area Outside Marine Works Area

Station Easting Northing Station Easting Northing
A1 806671 820639 B1 806637 820520

A2 806720 820624 B2 806686 820507

A3 806767 820610 B3 806734 820494

2.3 Monitoring Regime
Monitoring procedures followed the requirements specified in Section 5 of the SCDP.

Measurements were taken four times (twice during mid-flood tide and twice during mid-ebb tide)
each day, with the interval between consecutive samples no less than one hour. The water depth
at all monitoring stations was >6 m, hence duplicate samples were taken at three depths (at 1m
below surface, at mid-depth, and at 1m above bottom) at each location. The total number of
samples per tide per day was:

2 replicates x 3 depths x 6 stations x 2 monitoring events = 72 samples per tide per day



Mott MacDonald | Expansion of Hong Kong International Airport into a Three-Runway System 4
Pilot Test Report on Silt Curtain Efficiency

355482 | 20 | A | August 2017
P:\Hong Kong\ENL\PROJECTS\355482 HKIA 3RS ET Services\06 Deliverables\20 Silt Curtain Pilot Test Report\Pilot Test Report v4.docx

The overall number of samples taken was:

72 samples/tide x 2 tides/day x 4 days (baseline + pilot test) = 576 samples

Parameters measured in-situ at each monitoring station included water depth, current speed,
current direction, and turbidity, while SS was determined in the laboratory using the APHA 2540D
method. The monitoring equipment adopted are as follows:

Water Depth / Current Speed and Direction – Sontek HydroSurveyor

Turbidity Meter – YSI 6920 V2

Water Sampler – Transparent PVC cylinder with a positive latching system and messenger. High
density polythene bottles for storing the water samples.

Other relevant data was also recorded, including monitoring location, time, tidal stages, weather
conditions, sea conditions and any special phenomena and work underway in the vicinity. All in-
situ monitoring instruments were checked, calibrated and certified by a HOKLAS-accredited
laboratory before use. The calibration certificates are presented in Appendix B.

Photos of the pilot test are shown in Appendix C. The full results of the pilot test are provided in
Appendix D.
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3 Analysis of Pilot Test Results

3.1 Approach for Determination of Silt Curtain Efficiency
Silt curtain efficiency is measured as the relative difference between SS concentrations ‘inside
the marine works area’ and those taken ‘outside the marine works area’ on either side of the silt
curtain. The following equation is adopted to determine silt curtain efficiency:

	 	 	(%) = 	
	 − 	

	 	 	100%

‘Inside SS’ is determined by averaging the SS concentrations at individual monitoring stations
inside the marine works area (i.e. the average of A1, A2 and A3). ‘Outside SS’ is determined by
averaging the SS concentrations at monitoring stations outside the marine works area (i.e. B1,
B2 and B3).

The silt curtain efficiency equation is applied to the averaged SS results for each monitoring event,
rather than to individual locations inside and outside the silt curtain. This provides a measure of
the overall efficiency of the silt curtain system on ‘a per monitoring event’ basis, rather than trying
to relate a specific monitoring location inside the silt curtain with a corresponding location outside
the silt curtain.

The intermediate (daily-average) efficiency is determined by averaging the calculated efficiency
results for the two monitoring events (per tide) per day. The overall silt curtain efficiency of the silt
curtain system is the average of the three daily silt curtain efficiency results obtained during the
pilot test period.

3.2 Baseline Results
Baseline monitoring for the pilot test was conducted on 31 May 2017. The weather and sea
conditions were cloudy and moderate. No special phenomena, construction activities or marine
traffic movements occurred in the vicinity during the baseline monitoring.

During ebb tide, baseline SS concentrations ranged from 3 to 9 mg/L, with an average of 6 mg/L.
During flood tide, SS concentrations ranged from <2 to 19 mg/L, with an average of 5 mg/L.
Overall, baseline SS concentrations were found to be low, hence the ambient SS in the marine
environment is considered to have a negligible effect on the validity of the calculation for silt
curtain efficiency and is thus not factored into the calculation.

3.3 Silt Curtain Efficiency
Silt curtain efficiency monitoring was conducted between 2 June and 4 June 2017. The weather
and sea conditions were cloudy and moderate, except on 2 June 2017 when the sea conditions
were rough. No special phenomena, construction activities or marine traffic movements occurred
in the vicinity during the silt curtain efficiency monitoring.

With reference to Figure 2.1, silt curtain efficiency is calculated from ebb tide results only. Based
on the ebb tide results, the calculated silt curtain efficiencies are summarised in Table 3-1, which
shows that the daily average efficiencies of the silt curtain range from 82.3% to 95.9% over the
three-day testing period, with an overall efficiency of 87.4%. The full calculated results are
provided in Appendix D.
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Table 3-1: Summary of Silt Curtain Efficiency
Test Date Monitoring

Event
Silt Curtain Efficiency (%)

Average of each
monitoring round

Daily-average Overall-average

2 June 1st round 82.0
82.3

87.4

2nd round 82.6

3 June 1st round 89.3
84.1

2nd round 78.9

4 June 1st round 96.1
95.9

2nd round 95.6

Compared to the EIA assumption of 61% silt curtain efficiency for floating double layer silt
curtains, the silt curtains deployed for the 3RS Project are demonstrated to achieve a higher
performance with respect to SS containment, thereby providing a greater level of protection to
water sensitive receivers located outside the project boundary.
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4 Conclusion

In accordance with the requirements specified in the SCDP, the pilot test was conducted on the
floating ‘Type III’ silt curtain proposed for marine filling works. Silt curtain efficiency testing was
conducted on 2 to 4 June 2017. The testing results have demonstrated that the tested silt curtain
is able to achieve an efficiency greater than the 61% silt curtain efficiency as assumed in the
approved EIA report for the 3RS Project.

With deployment of the enhanced silt curtains as specified in the SCDP, there will be a greater
level of protection to water sensitive receivers located outside the project boundary compared to
the EIA assumptions. Hence no further recommendations are required.
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A. Record of Diver Inspections
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B. Calibration Certificates
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C. Pilot Test Photographs

Photo 1: Deployed section of silt curtain for pilot
test

Photo 2: Marine filling activity for pilot test

Photo 3: Sea condition inside the silt curtain
during the pilot test

Photo 4: Water quality sampling during the pilot
test
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D. Pilot Test Results



Baseline Monitoring Results (Ebb and Flood tide)Baseline Monitoring Results (Ebb and Flood tide)Baseline Monitoring Results (Ebb and Flood tide)Baseline Monitoring Results (Ebb and Flood tide)

Direction Speed Direction Speed

(m) (degree) (m/s) (NTU) (mg/L) Depth DA (m) (degree) (m/s) (NTU) (mg/L) Depth DA

Surface 1 3.2 6 Surface 1 4.1 5

Surface 2 3.2 4 Surface 2 4.1 5

Middle 1 3.5 5 Middle 1 5.7 5

Middle 2 3.6 4 Middle 2 5.7 5

Bottom 1 6.2 6 Bottom 1 8.3 6

Bottom 2 6.2 7 Bottom 2 8.3 8

Surface 1 2.8 4 Surface 1 2.9 3

Surface 2 2.8 6 Surface 2 2.8 3

Middle 1 3.6 5 Middle 1 5.6 5

Middle 2 3.6 5 Middle 2 5.6 6

Bottom 1 5.2 9 Bottom 1 6.3 4

Bottom 2 5.2 8 Bottom 2 6.3 5

Surface 1 3.1 5 Surface 1 4.7 4

Surface 2 3.1 5 Surface 2 4.7 4

Middle 1 4.7 5 Middle 1 6.7 4

Middle 2 4.7 4 Middle 2 6.7 3

Bottom 1 6.6 8 Bottom 1 9.1 7

Bottom 2 6.6 9 Bottom 2 9.1 6

Surface 1 2.6 5 Surface 1 3.6 4

Surface 2 2.4 4 Surface 2 3.6 4

Middle 1 3.6 4 Middle 1 5.1 5

Middle 2 3.6 6 Middle 2 5.1 4

Bottom 1 6.1 6 Bottom 1 5.6 5

Bottom 2 6.1 5 Bottom 2 5.6 7

Surface 1 3.5 6 Surface 1 3.6 5

Surface 2 3.5 4 Surface 2 3.6 6

Middle 1 5.2 6 Middle 1 4.5 6

Middle 2 5.2 6 Middle 2 4.6 6

Bottom 1 5.2 6 Bottom 1 7.0 8

Bottom 2 5.2 7 Bottom 2 7.0 7

Surface 1 3.1 6 Surface 1 4.3 4

Surface 2 3.1 4 Surface 2 4.3 4

Middle 1 3.8 5 Middle 1 6.0 7

Middle 2 3.8 6 Middle 2 6.0 5

Bottom 1 5.8 6 Bottom 1 7.4 6

Bottom 2 5.8 5 Bottom 2 6.9 7

Surface 1 2.4 5 Surface 1 3.7 4

Surface 2 2.4 5 Surface 2 3.7 4

Middle 1 3.3 7 Middle 1 4.4 6

Middle 2 3.3 4 Middle 2 4.4 6

Bottom 1 3.7 19 Bottom 1 4.3 6

Bottom 2 3.7 18 Bottom 2 4.3 6

Surface 1 2.9 2 Surface 1 3.2 <2

Surface 2 2.9 3 Surface 2 3.2 <2

Middle 1 5.4 4 Middle 1 5.0 3

Middle 2 5.4 3 Middle 2 5.0 2

Bottom 1 6.3 3 Bottom 1 9.5 4

Bottom 2 6.4 5 Bottom 2 9.5 4

Surface 1 2.2 4 Surface 1 3.3 <2

Surface 2 2.2 4 Surface 2 3.3 <2

Middle 1 2.9 5 Middle 1 4.3 5

Middle 2 2.9 4 Middle 2 4.3 3

Bottom 1 3.7 12 Bottom 1 4.5 3

Bottom 2 3.7 10 Bottom 2 4.5 3

Surface 1 2.1 3 Surface 1 4.1 4

Surface 2 2.1 3 Surface 2 4.1 3

Middle 1 4.3 6 Middle 1 5.9 5

Middle 2 4.4 4 Middle 2 5.9 4

Bottom 1 4.4 6 Bottom 1 6.4 9

Bottom 2 4.3 7 Bottom 2 6.4 7

Surface 1 2.4 5 Surface 1 3.5 <2

Surface 2 2.4 4 Surface 2 3.6 <2

Middle 1 3.9 5 Middle 1 4.2 4

Middle 2 4.0 6 Middle 2 4.2 2

Bottom 1 5.2 8 Bottom 1 4.7 3

Bottom 2 5.0 7 Bottom 2 4.7 3

Surface 1 2.4 4 Surface 1 3.1 3

Surface 2 2.4 4 Surface 2 3.5 3

Middle 1 3.6 8 Middle 1 5.1 4

Middle 2 3.8 6 Middle 2 5.1 3

Bottom 1 4.6 6 Bottom 1 7.2 4

Bottom 2 4.4 6 Bottom 2 7.2 6
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Pilot Test - Impact Ebb TidePilot Test - Impact Ebb TidePilot Test - Impact Ebb TidePilot Test - Impact Ebb Tide

Direction Speed Direction Speed

(m) (degree) (m/s) (NTU) (mg/L) Depth DA (m) (degree) (m/s) (NTU) (mg/L) Depth DA

Surface 1 4.9 30 Surface 1 8.2 6

Surface 2 4.9 35 Surface 2 8.3 9

Middle 1 8.0 34 Middle 1 7.4 8

Middle 2 9.3 24 Middle 2 7.3 8

Bottom 1 114.8 36 Bottom 1 7.6 9

Bottom 2 92.6 28 Bottom 2 7.7 8

Surface 1 19.2 55 Surface 1 9.7 9

Surface 2 17.0 39 Surface 2 9.7 13

Middle 1 21.1 32 Middle 1 12.2 14

Middle 2 20.5 53 Middle 2 12.6 11

Bottom 1 64.2 57 Bottom 1 16.8 17

Bottom 2 54.5 25 Bottom 2 15.4 28

Surface 1 5.0 19 Surface 1 6.8 6

Surface 2 4.9 23 Surface 2 6.8 8

Middle 1 3.6 167 Middle 1 7.3 6

Middle 2 3.5 45 Middle 2 7.4 7

Bottom 1 95.3 50 Bottom 1 8.4 12

Bottom 2 94.0 53 Bottom 2 8.3 11

Surface 1 4.9 51 Surface 1 6.6 6

Surface 2 4.9 59 Surface 2 6.6 5

Middle 1 40.0 84 Middle 1 6.6 10

Middle 2 42.7 71 Middle 2 6.5 6

Bottom 1 72.2 11 Bottom 1 7.3 10

Bottom 2 89.1 18 Bottom 2 7.4 6

Surface 1 6.4 36 Surface 1 6.6 7

Surface 2 6.4 36 Surface 2 6.6 8

Middle 1 3.6 36 Middle 1 6.8 10

Middle 2 3.5 20 Middle 2 6.8 8

Bottom 1 53.6 93 Bottom 1 7.2 8

Bottom 2 50.4 66 Bottom 2 7.1 8

Surface 1 4.5 45 Surface 1 6.6 6

Surface 2 4.5 67 Surface 2 6.6 10

Middle 1 41.7 164 Middle 1 6.7 8

Middle 2 47.5 85 Middle 2 6.7 9

Bottom 1 83.7 116 Bottom 1 7.0 11

Bottom 2 72.6 67 Bottom 2 7.0 8

Surface 1 38.4 46 Surface 1 5.0 3

Surface 2 38.4 45 Surface 2 5.2 8

Middle 1 90.3 95 Middle 1 6.3 6

Middle 2 93.4 91 Middle 2 6.3 6

Bottom 1 143.7 100 Bottom 1 6.5 7

Bottom 2 133.0 111 Bottom 2 6.4 4

Surface 1 19.4 37 Surface 1 4.5 7

Surface 2 20.0 33 Surface 2 4.5 6

Middle 1 41.3 23 Middle 1 5.5 6

Middle 2 42.9 23 Middle 2 5.5 5

Bottom 1 53.5 39 Bottom 1 6.0 7

Bottom 2 52.1 25 Bottom 2 6.0 6

Surface 1 37.6 35 Surface 1 13.7 19

Surface 2 36.4 41 Surface 2 13.7 15

Middle 1 54.8 39 Middle 1 25.8 18

Middle 2 54.7 44 Middle 2 25.9 14

Bottom 1 84.8 205 Bottom 1 9.3 13

Bottom 2 81.1 207 Bottom 2 9.3 11

Surface 1 29.6 22 Surface 1 4.7 5

Surface 2 29.6 22 Surface 2 4.7 6

Middle 1 34.2 18 Middle 1 5.4 5

Middle 2 34.5 24 Middle 2 5.3 6

Bottom 1 40.1 43 Bottom 1 5.8 5

Bottom 2 40.7 44 Bottom 2 5.8 5

Surface 1 93.6 47 Surface 1 4.9 4

Surface 2 94.5 33 Surface 2 4.9 7

Middle 1 42.3 56 Middle 1 5.7 8

Middle 2 42.5 56 Middle 2 5.7 9

Bottom 1 317.3 172 Bottom 1 7.7 12

Bottom 2 297.7 195 Bottom 2 7.7 5

Surface 1 24.3 38 Surface 1 5.7 4

Surface 2 24.4 41 Surface 2 5.7 5

Middle 1 25.2 34 Middle 1 8.1 9

Middle 2 25.3 40 Middle 2 8.2 5

Bottom 1 22.2 16 Bottom 1 12.6 4

Bottom 2 22.5 15 Bottom 2 12.6 7

Surface 1 70.7 80 Surface 1 3.4 <2

Surface 2 72.1 85 Surface 2 3.4 5

Middle 1 53.9 42 Middle 1 4.8 3

Middle 2 52.9 45 Middle 2 4.8 2

Bottom 1 48.4 107 Bottom 1 5.0 2

Bottom 2 48.4 80 Bottom 2 5.0 3

Surface 1 103.4 42 Surface 1 4.9 3

Surface 2 103.4 76 Surface 2 4.9 5

Middle 1 95.5 233 Middle 1 6.0 <2

Middle 2 94.3 250 Middle 2 6.0 6

Bottom 1 87.4 76 Bottom 1 6.4 <2

Bottom 2 87.6 55 Bottom 2 6.4 5

Surface 1 91.4 74 Surface 1 4.0 3

Surface 2 91.2 106 Surface 2 4.0 2

Middle 1 91.2 205 Middle 1 6.5 3

Middle 2 90.1 61 Middle 2 6.5 3

Bottom 1 85.9 75 Bottom 1 8.1 6

Bottom 2 85.9 71 Bottom 2 8.1 3

Surface 1 114.2 151 Surface 1 4.6 <2

Surface 2 114.3 159 Surface 2 4.6 <2

Middle 1 101.9 37 Middle 1 6.5 8

Middle 2 101.9 49 Middle 2 6.5 4

Bottom 1 70.1 42 Bottom 1 6.7 <2

Bottom 2 70.1 42 Bottom 2 6.7 4

Surface 1 76.2 106 Surface 1 3.1 4

Surface 2 76.2 143 Surface 2 3.1 5

Middle 1 62.1 135 Middle 1 5.0 7

Middle 2 62.1 149 Middle 2 5.0 3

Bottom 1 54.1 72 Bottom 1 9.0 4

Bottom 2 54.1 64 Bottom 2 9.0 2

Surface 1 84.8 31 Surface 1 4.8 5

Surface 2 84.8 34 Surface 2 4.8 3

Middle 1 80.4 79 Middle 1 6.5 4

Middle 2 81.2 102 Middle 2 6.5 2

Bottom 1 63.5 25 Bottom 1 6.2 3

Bottom 2 64.8 27 Bottom 2 6.2 3

8

6

3

4

4

4

4

3

16

9

7

8

9

6

7

15

629

93

31

74

122

99

80

112

50

31

44

60

49

48

91

82

30

95

229 0.07

278 0.24

279 0.30

234 0.38

0.10

278 0.25

273 0.27

268 0.11

279 0.24

271 0.21

275 0.27

284 0.09

261 0.33

254 0.25

260 0.29

235 0.14

260 0.28

268 0.27

236 0.12

237 0.16

264 0.32

247 0.38

240 0.16

187 0.20

283 0.33

246 0.30

250 0.14

277 0.34

267 0.27

1.0

3.5

7.0

1.0

4.0

8.0

1.0

3.9

7.8

249 0.27

222 0.22

219 0.20

1.0

3.9

7.8

1.0

4.1

8.1

1.0

4.0

8.0

1.0

4.0

7.9

1.0

4.0

8.0

1.0

3.9

7.8

201 0.22

230 0.16

257 0.29

238 0.23

202 0.13

221 0.12

256 0.28

231 0.15

235 0.13

247 0.27

253 0.28

216 0.14

211 0.11

250 0.26

243 0.20

231 0.18

199 0.12

255 0.26

210 0.10

204 0.10

197 0.13

220 0.30

219 0.21

199 0.17

243 0.32

254 0.27

216 0.16

227 0.11

243 0.25

223 0.17

216 0.18

205 0.11

251 0.29

224 0.20

208 0.14

0.11

233 0.32

217 0.15

200 0.12

249 0.35

1.0

3.8

7.5

1.0

3.8

7.5

244 0.33

241 0.16

208 0.11

261 0.32

220 0.32

220 0.18

241 0.29

208 0.16

198 0.14

1.0

3.8

7.5

1.0

3.8

7.5

1.0

3.8

7.5

1.0

3.8

7.5

1.0

3.8

7.5

1.0

3.8

7.5

1.0

3.8

7.5

1.0

3.8

7.5

1.0

3.8

7.5

1.0

4.0

7.9

1.0

4.0

8.0

1.0

3.8

7.5

2nd

1.0

4.1

8.1

1.0

4.0

8.0

1.0

4.0

B2

1st

33

29

32

47

8.0

1.0

3.9

7.8

266 0.28

214 0.14

200

Depth Turbidity SS Average SS (mg/L)
Depth Time Sample

8

9

286 0.34

266 0.29

267 0.16

8

2nd

B1

1st 09:15

1.0

3.9

7.8

1.0

4.0

7.9

1.0

4.0

8.0

10:24

1.0

3.9

7.8

B2

1st 09:19

2nd 10:20

Moderate

Moderate

Day Station Event Depth Time Sample Day Station Event
Depth Turbidity SS Average SS (mg/L)Weather 

Condition

Sea 

Condition

Sea 

Condition

2

6

B3

1st 09:53

5

5

3

2nd 10:53

4

3

1.0

4.0

7.9

1.0

3.9

7.7

1.0

3.8

7.6

279 0.23

306

3

(4 June)

B1

1st 09:45

4

2

(3 June)

3

3

2nd 10:45

4

4

4

3

3

B2

1st 09:49

3

3

5

2nd 10:49

B3

6

9

9

2nd 10:28

5

7

6

7.7

1.0

3.9

7.7

285 0.25

295 0.24

1.0

3.91st 09:23

279 0.26

209 0.21

6

6

5

285 0.30

277 0.26

264 0.29

244 0.24

251 0.21

278 0.26

290 0.34

337

17

16

12

0.17

7

6

6

6

256 0.27

216 0.18

223 0.11

291 0.26

255 0.27

235 0.16

294 0.40

0.15

9

8

2nd 09:47

8

9

7

6

B3

1st 08:38

8

09:41

11

13

23

8

10

Rough

Rough

Rough

08:34

7

7

12

2nd 09:44

6

8244 0.25

238

Inside Marine Works Area (Station A1 to A3) Outside Marine Works Area (Station B1 to B3)

Current

1

(2 June)

B1

1st 08:30

8

125

92

43

41

21

106

52

55

Current

78

15

36

28

80

56

1st

59

21

44

40

56

184

40

91

26

43

42

125

142

68

33

242

66

90

133

73

155

23

32

38

42

206

22

46

93

106

35

A1

A2

A3

1

(2 June)

2

(3 June)

3

(4 June)

A1

A2

A3

A1

A2

A3

1st

2nd

1st

2nd

10:49

09:53

10:53

09:15

10:20

09:19

10:24

09:23

10:28

1st

2nd

1st

2nd

1st

2nd

1st

2nd

1st

2nd

1st

Weather 

Condition

Cloudy

Cloudy

Cloudy

Cloudy

Cloudy

Cloudy

Cloudy Rough

Cloudy Rough

Cloudy Rough

Cloudy Moderate

Cloudy Moderate

08:30

09:41

08:34

09:44

08:38

09:47

2nd

Moderate

Cloudy Moderate

Cloudy Moderate

Cloudy Moderate

Cloudy Moderate

Cloudy Moderate

Cloudy Moderate

Cloudy Moderate

09:45

10:45

09:49

2nd 37

16

83

44

94



Pilot Test - Impact Flood TidePilot Test - Impact Flood TidePilot Test - Impact Flood TidePilot Test - Impact Flood Tide

Direction Speed Direction Speed

(m) (degree) (m/s) (NTU) (mg/L) Depth DA (m) (degree) (m/s) (NTU) (mg/L) Depth DA

Surface 1 4.0 6 Surface 1 7.2 5

Surface 2 4.0 6 Surface 2 7.3 5

Middle 1 4.0 6 Middle 1 7.2 4

Middle 2 4.0 10 Middle 2 7.2 5

Bottom 1 4.8 5 Bottom 1 7.3 5

Bottom 2 4.8 5 Bottom 2 7.3 5

Surface 1 4.1 5 Surface 1 8.7 6

Surface 2 4.0 5 Surface 2 8.7 7

Middle 1 4.1 4 Middle 1 9.0 6

Middle 2 4.1 5 Middle 2 9.0 6

Bottom 1 4.8 6 Bottom 1 9.6 8

Bottom 2 4.8 5 Bottom 2 9.7 8

Surface 1 3.0 5 Surface 1 7.1 3

Surface 2 2.9 7 Surface 2 7.1 4

Middle 1 3.6 5 Middle 1 8.4 5

Middle 2 3.6 6 Middle 2 8.3 4

Bottom 1 4.2 5 Bottom 1 7.9 6

Bottom 2 4.1 7 Bottom 2 7.9 6

Surface 1 3.8 6 Surface 1 6.5 5

Surface 2 3.9 6 Surface 2 6.5 5

Middle 1 4.3 3 Middle 1 7.0 5

Middle 2 4.3 5 Middle 2 7.0 6

Bottom 1 4.3 5 Bottom 1 7.3 6

Bottom 2 4.2 7 Bottom 2 7.1 5

Surface 1 3.9 4 Surface 1 6.8 4

Surface 2 3.9 4 Surface 2 6.7 4

Middle 1 4.7 4 Middle 1 7.9 4

Middle 2 4.7 6 Middle 2 7.9 5

Bottom 1 4.6 4 Bottom 1 10.2 10

Bottom 2 4.6 4 Bottom 2 10.2 9

Surface 1 3.3 4 Surface 1 5.3 3

Surface 2 3.3 5 Surface 2 5.4 4

Middle 1 4.6 6 Middle 1 5.5 5

Middle 2 4.6 7 Middle 2 5.5 4

Bottom 1 4.3 5 Bottom 1 5.7 5

Bottom 2 4.3 6 Bottom 2 5.3 4

Surface 1 6.5 5 Surface 1 4.9 5

Surface 2 6.5 4 Surface 2 4.9 4

Middle 1 7.4 5 Middle 1 6.5 2

Middle 2 7.4 4 Middle 2 6.5 4

Bottom 1 7.5 6 Bottom 1 10.6 4

Bottom 2 7.7 7 Bottom 2 9.9 4

Surface 1 6.1 7 Surface 1 5.9 6

Surface 2 6.1 2 Surface 2 5.9 4

Middle 1 6.8 6 Middle 1 10.4 4

Middle 2 6.8 4 Middle 2 10.4 5

Bottom 1 9.0 5 Bottom 1 12.3 7

Bottom 2 8.2 7 Bottom 2 12.4 5

Surface 1 6.5 4 Surface 1 5.1 3

Surface 2 6.5 4 Surface 2 5.1 3

Middle 1 8.3 4 Middle 1 7.4 3

Middle 2 8.4 4 Middle 2 7.4 3

Bottom 1 10.2 5 Bottom 1 9.2 4

Bottom 2 10.2 7 Bottom 2 8.2 5

Surface 1 6.3 5 Surface 1 4.9 5

Surface 2 6.3 4 Surface 2 4.9 4

Middle 1 10.7 6 Middle 1 5.9 4

Middle 2 10.8 6 Middle 2 5.9 4

Bottom 1 17.2 6 Bottom 1 7.5 4

Bottom 2 17.2 7 Bottom 2 7.5 4

Surface 1 6.5 2 Surface 1 6.3 2

Surface 2 6.5 2 Surface 2 6.3 5

Middle 1 7.4 4 Middle 1 7.9 6

Middle 2 7.5 3 Middle 2 7.9 3

Bottom 1 8.0 4 Bottom 1 8.9 3

Bottom 2 7.9 8 Bottom 2 8.9 4

Surface 1 6.1 6 Surface 1 6.2 5

Surface 2 6.1 5 Surface 2 6.3 5

Middle 1 8.5 6 Middle 1 8.2 4

Middle 2 8.6 5 Middle 2 8.4 5

Bottom 1 19.4 5 Bottom 1 8.1 5

Bottom 2 17.2 6 Bottom 2 7.9 6

Surface 1 7.2 7 Surface 1 4.7 5

Surface 2 7.2 5 Surface 2 4.7 4

Middle 1 8.3 5 Middle 1 5.5 3

Middle 2 8.3 4 Middle 2 5.5 5

Bottom 1 9.1 4 Bottom 1 6.7 3

Bottom 2 9.1 3 Bottom 2 6.7 3

Surface 1 7.5 12 Surface 1 5.3 <2

Surface 2 7.5 6 Surface 2 5.3 2

Middle 1 8.4 5 Middle 1 7.9 4

Middle 2 8.4 6 Middle 2 7.9 6

Bottom 1 11.6 7 Bottom 1 7.8 3

Bottom 2 11.6 8 Bottom 2 7.8 5

Surface 1 7.1 5 Surface 1 5.0 2

Surface 2 7.1 4 Surface 2 5.0 2

Middle 1 8.5 6 Middle 1 5.6 4

Middle 2 8.5 5 Middle 2 5.7 3

Bottom 1 8.5 5 Bottom 1 6.4 4

Bottom 2 8.5 3 Bottom 2 6.4 3

Surface 1 7.4 5 Surface 1 4.8 3

Surface 2 7.4 7 Surface 2 4.8 3

Middle 1 8.5 5 Middle 1 6.2 4

Middle 2 8.5 5 Middle 2 6.2 3

Bottom 1 9.4 5 Bottom 1 7.6 5

Bottom 2 9.4 4 Bottom 2 7.6 4

Surface 1 7.0 20 Surface 1 5.1 4

Surface 2 7.1 13 Surface 2 5.1 4

Middle 1 7.9 10 Middle 1 6.3 2

Middle 2 7.9 9 Middle 2 6.3 4

Bottom 1 9.9 14 Bottom 1 6.1 3

Bottom 2 9.9 20 Bottom 2 6.1 5

Surface 1 7.0 4 Surface 1 6.0 3

Surface 2 7.1 4 Surface 2 6.0 3

Middle 1 8.0 4 Middle 1 7.1 4

Middle 2 8.0 5 Middle 2 7.1 4

Bottom 1 11.0 3 Bottom 1 6.7 6

Bottom 2 11.0 3 Bottom 2 6.7 3

4

4

5

4

4

3

4

4

4

5

7

5

6

6

5

4

5

4

6

4

6

5

8

5

5

15

4

6

5

6

5

4

6

6

5

5

54 0.36

67 0.32

66 0.40

10 0.18

31 0.22

85 0.27

46 0.22

44 0.19

79 0.34

68 0.24

49 0.28

44 0.30

41 0.26

79 0.38

62 0.33

40 0.25

16 0.21

47 0.34

61 0.19

53 0.38

18 0.30

44 0.29

49 0.36

18 0.18

100 0.22

91 0.31

44 0.30

18 0.29

92 0.33

48 0.41

42 0.33

44 0.28

46 0.37

50 0.29

90 0.25

12 0.29

44 0.21

43 0.19

301 0.41

16 0.35

0.38

355 0.28

349 0.24

38 0.34

352 0.33

4.1

8.1

1.0

4.1

8.2

349 0.41

347 0.33

12 0.21

351 0.45

29 0.35

334 0.22

351 0.38

310 0.22

16 0.19

342

4.1

8.2

1.0

4.1

8.1

1.0

3.9

7.8

1.0

4.0

8.0

1.0

4.0

7.9

1.0

4.0

7.9

1.0

4.0

7.9

1.0

4.1

8.1

1.0

3.9

7.8

1.0

330 0.13

1.0

3.9

7.7

1.0

3.9

7.8

1.0

4.1

8.1

1.0

4.0

8.0

1.0

4.0

8.0

1.0

4.0

8.0

1.0

4.0

8.0

1.0

311 0.20

354 0.28

298 0.24

17 0.13

16 0.14

343 0.28

330 0.13

1 0.10

352 0.29

306 0.24

47 0.18

36 0.20

16 0.28

38 0.14

37 0.13

11 0.16

333 0.27

316 0.22

18 0.16

359 0.29

318 0.12

27 0.35

18 0.11

345 0.10

13 0.13

349 0.32

316 0.16

310 0.11

344 0.31

34 0.14

26 0.24

35 0.11

339 0.29

326 0.21

330 0.16

0.16

47 0.13

21 0.32

8 0.16

1 0.22

1.0

3.9

7.8

15 0.27

5 0.13

304 0.11

42 0.29

39 0.22

35 0.13

47 0.28

60 0.15

69 0.11

35 0.27

49

1.0

3.9

7.8

1.0

4.0

7.9

1.0

3.9

7.7

3.8

7.6

1.0

3.8

7.5

1.0

3.9

7.7

1.0

3.8

7.5

1.0

3.8

7.6

1.0

3.9

7.7

1.0

8.0

1.0

4.1

8.1

1.0

3.9

7.8

1.0

3.8

1.0

3.9

7.7

1.0

3.8

7.6

1.0

3.9

7.7

14:23

4

10 3

17 4

A3

1st 14:23

17

B3

1st

5 4

3 5

2nd 15:23

4

2nd 15:23

32 0.27

14:15

5

1st 14:19

5

B2

1st 14:19

2nd 15:19 2nd 15:19

3

5 4

5 5

6 4

4 4

6

3.9

7.8

2nd 15:15

2

2

3

(4 June)

A1

1st 14:15

6

2nd 15:15

9

A2

6 5

8 4

5 4

4 3

3

(4 June)

B1

1st

13:13

4

4 5

6 4

A3

1st 13:13

2

B3

1st

6 5

6 6

2nd 14:13

6

2nd 14:13

5

358 0.28

13:05

5

1st 13:09

4

B2

1st 13:09

2nd 14:09 2nd 14:09

5

6 4

7 4

4 3

6 5

5

7.5

1.0

2nd 14:05

5

3

2

(3 June)

A1

1st 13:05

5

2nd 14:05

5

A2

5 5

6 6

5 3

7 4

2

(3 June)

B1

1st

11:48

4

5 5

4 10

A3

1st 11:48

4

B3

1st

7 5

6 5

2nd 12:48

5

2nd 12:48

425 0.39

5

2nd 12:40

7

A2

1st 11:44

6

B2

1st

2nd 12:44 2nd4 6

6 6

6 5

6 6

61.0

4.0

11:44

4

12:44

5

1

(2 June)

A1

1st 11:40

6

1

(2 June)

8 5

5 5

B1

1st 11:40

5

5 6

6 8

2nd 12:40

Current
Turbidity SS Average SS (mg/L)

Day Station

Inside Marine Works Area (Station A1 to A3) Outside Marine Works Area (Station B1 to B3)

Day Station Event Depth Time Sample
Depth Turbidity SS Average SS (mg/L)

Event Depth Time Sample
Depth

Current
Weather 

Condition

Sea 

Condition

Cloudy Rough

Cloudy Rough

Cloudy Rough

Cloudy Moderate

Cloudy Moderate

Cloudy Moderate

Cloudy Moderate

Cloudy Moderate

Cloudy Moderate

Weather 

Condition

Sea 

Condition

Cloudy Rough

Cloudy Rough

Cloudy Rough

Cloudy Moderate

Cloudy Moderate

Cloudy Moderate

Cloudy Moderate

Cloudy Moderate

Cloudy Moderate
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