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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) O 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 @), 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.
O] Accessible at http:/ /www.hzmbenpo.com/emna_report/tmclkl_hy201208 /manual/html/ toc.htm.
® 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.
ENVIRONMENTAL RESOURCES MANAGEMENT DBJV
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Table1.1 Summary of Silt Curtain Scenarios as discussed in the EIA report @

Construction Scenario Type of Silt Curtain Loss Remarks ®) Justification
Activities Reduction
Factor
Dredging A Cage-type for grab dredger (1) 80% v Cage type silt curtain will be deployed throughout the dredging works.
Works
B Single-layer floating type silt 75% x Single layer silt curtain will not be deployed individually for dredging works.
curtain (2)
C Second layer of floating silt 50% x Not used
curtain (3)
D Combined silt curtains (1 + 2) 95% v 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 97% x Not used.
+3)
F Combined (2 + 3) 87% x Not used.
Filling G Single-layer floating type silt 45% For filling works in Phase II Reclamation, two options for construction method are being
Activities curtain (4) considered (©):
v 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.
x 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% x Not used.
I Combined silt curtains (4 + 5) 61% x 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) v = relevant to this Contract and Pilot Tests are proposed in this Method Statement;

x =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)

e Dredging for seawall construction at Portions N-A, N-B and N-C has been
completed in mid-July 2014;

e Dredging in the middle of Portion N-C has been completed in late-August
2014; and

e 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 Il Reclamation (Stage 5 to 6 in Figure 1.1)

e Dredging for seawall construction at the remaining section of Portion N-A
will commence in the fourth quarter of year 2016; and

e 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
IT 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.

ENVIRONMENTAL RESOURCES MANAGEMENT DBJV
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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 Description Type of Silt Easting Northing
Stations Curtain
DI Impact zone - area enclosed by the cage-type silt / 812710 825093
curtain
DO1 Outer zone - downstream location at Cage-type 812775 825098
approximately 100 m from the cage-type silt (Scenario A)
curtain
DO2 Outer zone - downstream location at Combined silt 812884 825101
approximately 100 m from the single layer curtains (1+2)
floating type silt curtain (Scenario D)
CS4 (ebb) Upstream control station during mid-ebb tide / 810025 824004
ENVIRONMENTAL RESOURCES MANAGEMENT DBJV
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Notes: Filling works will commence after the
completion of the fully enclosed seawall with no gaps
for marine access at Portion N-A, hence no pilot tests
will be proposed under this construction method.

Figure 1.4
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Notes: Filling works will commence after the completion of the fully enclosed seawall with no gaps for marine access at Portion N-A, hence no pilot tests will be proposed under this construction method.


Monitoring Description Type of Silt Easting Northing
Stations Curtain

*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 @), 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.

] 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 Description Type of Silt  Easting® Northing*
Stations Curtain /
Barrier

FI Impact zone - the active filling area / 812697 825069

FO Outer zone - approximately 100 m Single-layer 812781 825122
downstream of the single-layer silt  floating type
curtain

CS4 (ebb) Upstream control station during / 810025 824004
mid-ebb tide

*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
IT 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:

e Suspended solids (SS) (mg L)

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:

e 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
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).

e 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).

e 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.

e Water Depth Gauge - A portable, battery-operated echo sounder (e.g.
Seafarer 700 or a similar approved instrument) will be used for the

ENVIRONMENTAL RESOURCES MANAGEMENT DBJV
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1.2.5

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.

e 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° (x 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.

e 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.

e  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.

Sampling / Testing Protocols

All in situ monitoring instruments will be checked, calibrated and certified by
a laboratory accredited under HOKLAS @) 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.  Sulfficient 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.
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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 ®.
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 SSlaboratory 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.

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.

Table1.4 Tentative Monitoring Schedule of Background Monitoring and Pilot Tests for

Dredging
Scenarios Tide Monitoring Monitoring Quantities Time Frequency
stations
Scenarios Mid-ebb Background DI, DO, 2 n=2replicates x Prior to Pilot Test One set of
Aand D Monitoring DO2 & CS4 3 depths x 4 when no dredging measurement at each
stations x 1 works is carried out  stations when no
monitoring event = under this Contract ~ dredging works is
24 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 Quantities Time Frequency

stations
Pilot Test DI, DO1& X n=2replicatesx Within 2 hours from Every 1-hour (time=
DO2 3 depths x 3 the predicted mid- hr-1, hr-2, hr-3, hr-4)
stations x 4 ebb tide during the  during the 4-hour of
monitoring events  period of dredging  Pilot Tests at ebb tide
=72 works
Impact CS4* Z n=2replicates x Within 2 hours from One set of
Monitoring 3 depths x 1 station the predicted mid-  measurement at the
x 1 monitoring ebb tide during the =~ Control station
event = 6 period of dredging ~ within #2 hours from
works 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. C54) 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.
ENVIRONMENTAL RESOURCES MANAGEMENT DBJV
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Table 1.5 Tentative Monitoring Schedule of Background Monitoring and Pilot Tests for
Filling
Scenario Tide  Monitoring Monitoring Quantities Time Frequency
stations
Scenario G Mid-ebb Background FI, FO & 2z n=2replicatesx Prior to Pilot Test One set of
Monitoring  CS4 3 depths x 3 when no filling measurement at each
stations x 1 works is carried out  stations when no
monitoring event = under this Contract  filling works is
18 undertaken under
this Contract at ebb
tide
Pilot Test FI & FO 2 n=2replicates x Within +2 hours from Every 1-hour (time=
3 depths x 2 the predicted mid-  hr-1, hr-2, hr-3, hr-4)
stations x 4 ebb tide during the  during the 4-hour of
monitoring events  period of filling Pilot Tests at ebb tide
=48 works
Impact CS4* Z n=2replicates x Within +2 hours from One set of
Monitoring 3 depths x 1 station the predicted mid-  measurement at the
x 1 monitoring ebb tide during the ~ Control station
event = 6 period of filling within +2 hours from
works 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. C54) 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
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1.2.8

1.2.9

filling works, distance between filling activities and FI station, will be
recorded and reported together with the monitoring results.

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.

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) = DOL.

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)]

ENVIRONMENTAL RESOURCES MANAGEMENT DBJV
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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 A 100* [ (SS (in) - SS (out)) / SS  Loss reduction factor > 80%
Solids (SS) in (in)] ®
mg/L (Depth-
averaged @)
D 100* [ (SS (in) - SS (out)) / SS  Loss reduction factor = 95%
(in)] ®
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/D0O2) 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 () Loss Reduction Criteria
Suspended G 100* [ (SS (in) - SS (out)) / SS  Loss reduction factor > 45%
Solids (SS) in (in)]

mg/L (Depth-

averaged @)

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) ®. 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#

O] Accessible at http:/ /www.hzmbenpo.com/emna_report/tmclkl_hy201208/manual/html/toc.htm.
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1.3

Parameter Action Level# Limit Level#

DO inmg/L @ @ 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 () ()

SS in mg/L (Depth-averaged
®). )

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

27.5NTU

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 99 %-ile of
baseline data, i.e.,

47.0NTU

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.

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&EA Manual ), 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.

] 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 O,

] 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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Annex A

Notification of Changes in
the Construction Sequence
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1.0 Proposed Changes

Pursuant to Condition 3.5 of the Environmental Permit EP-3 54/2009/B, we hereby give written
notice that, due to changes in progress and methodology, “dredging in the middle” at Portions N-A
and N-B, as specified under Condition 3.7(d) and Figure 3 of the EP-354/2009/B is no longer
necessary. The latest construction sequence is illustrated in Figure 1 and Appendix A.

Figure 1 Latest Construction Sequence
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2.0 Rationale for the Proposed Changes

It is proposed that the dredging in the middle of Portion N-A and Portion N-B to be deleted. The
additional dredging in the middle of Portions N-A and N-B, as stated under VEP application (VEP-
426/2014) and subsequently approved in the EP-354/2009/B, was intended to resolve buoyancy
pressure of marine mud acting upon the TBM assembly, as well as other geotechnical and structural

limitations.
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An alternative solution of ground treatment will be implemented to speed up consolidation of the
Northern Landfall, so that the TBM may safely drill through it. This solution involves the use of
vibrocores. This method employs large vibrating rod, which vibrates into the ground to compact the
wet soil. In the process, additional sand is pulled down to the ground, filling voids and forming
compacted land. Once the land is compacted, drilling rigs will plow/drill into the ground at strategic
locations to inject and mix cement grout into the soil. This will further bind the fill material and
solidify the grounds to provide a stabilized substrate for the TBM to drill through, avoiding buoyant
pressure acting upwards on the TBM unit.

The ground treatment works is land-based. It replaces the marine dredging works in the middle of
Portions N-A and N-B and is carried out on top of the completed parts of the Northern Landfall
reclamation. Therefore, it is considered that the reclamation method, as considered under the EIA
assumption, will not change as a consequence of the proposed changes.

Like bored piling and other land-based foundation works, the ground treatment works will be wet-
works and will not cause dust impact. Water recycling and treatment facilities will be provided as a
normal practice and in compliance with discharge licenses to treat the water before discharge.

In the course of the ground treatment works, no open excavation for this work is envisaged. There
will be no additional C&D materials to be excavated and the work is considered to remain within the
scope of EP-354/2009/B and EIA Report requirements for normal land based civil works.

3.0 Potential Environmental Implication of the Proposed Changes

With the cancellation of dredging in the middle of Portions N-A and N-B, the overall dredging extent
will reduce from that depicted in Figure 3 of EP-354/2009/B. The potential environmental impacts,
due to the reduction of dredging, should be equal to or less than that expected under EP-354/2009/B.
It follows that the impact should be no greater than that envisaged under the approved EIA Report. For
the purpose of assessing potential environmental impacts against individual aspects under the
approved EIA Report, the following environmental aspects arc deemed to be relevant.

e Water quality;

¢ Marine ecology;

e Fisheries;

e Waste Management; and

e Landscape and visual.
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Environmental aspects that are considered irrelevant to the present assessment are presented in Table
3.1, with justification of their exclusion from the assessment.

Table 3.1 Environmental Aspects Excluded from the Assessment

Environmental Aspect Excluded Justifications

Air Quality 1. The works are predominantly marine-based. No
significant dust nuisance is expected.

2.  The ground treatment works that replaces some of the
dredging works will be wet-works.

3. No additional open excavation works is envisaged as a
result of the change.

Noise 1. No Noise Sensitive Receivers (NSR) is identified
within the necessary proximity to works in the EIA
Report. As such, the noise assessment is not relevant to
the works.

Terrestrial Ecology 1. The works are predominantly marine-based.

2 The location of works is adjoined to a developed area
and at least 200 m from any potentially sensitive
habitats, e.g. plantation, stream and tall shrubs.

Cultural Heritage 1. The marine works and the work area was not identified
as having marine archaeological potential in the
approved EIA Report.

2 The nearest built heritage resources (Grave G1) is
Jocated near the toll plaza and will not be affected by
the works.

Land Contamination 1. The marine works do not overlap with any potentially
contaminated land.
Landfill Gas Hazard 1. The marine works are far away from any landfill sites.

3.1  Marine Water Quality

Dredging in the middle of Portions N-A and N-B are deleted from Figure 3 of EP-354/2009/B, with
no concurrent changes to the dredging extent of Portion N-C. Accordingly, the overall dredging

extent is reduced.
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extent. As such, indirect impact to marine ecological resources due to the proposed change in
the dredging scheme is anticipated to remain the same as that envisaged under the approved
EIA Report.

* Acoustic disturbance to marine life — Since the overall dredging extent is reduced, it means
that there will be less dredging works and associated dredging plant used in the concerned
area of Portion N-A and N-B will not increase. The number and types of plant involved for
dredging works is not expected to increase or decrease as these plant assets would be
distributed to various other works within the site. It is considered that acoustic disturbances
to marine life would be no worse than those deemed to be acceptable in the approved EIA
Report.

* Injury/mortality or disturbance from construction phase marine traffic to marine life,
specifically the Chinese White Dolphins (CWDs) — Since dredging between the 200m leading
seawalls at Portions N-A and N-B has been cancelled, with no concurrent changes to the
dredging extent of Portion N-C, it is considered that any impacts arising from the dredging
activities and from the associated marine traffic, will be reduced. Therefore, disturbance to
marine life would not be worse than those deemed to be acceptable in the approved EIA
Report.

* Asthe dredging extent is reduced and the affected reclamation area remains within the site
boundary under this Contract, potential impact to fisheries resources and operations is not
expected to be unacceptable.

Overall marine ecological and fisheries impacts due to the proposed change in the dredging extent are
not considered as unacceptable.

33 Waste Management

Under this notification, dredging in the middle of Portions N-A and N-B is cancelled. The dredging
quantity at Portion N-C remains unchanged from that depicted under Figure 3 of EP-354/2009/B. As
such, it is expected that the amount of dredged sediment generated will be no larger than that
assumed in the EP-354/2009/B and the approved EIA Report.

In the course of the ground treatment works, no open excavation for this work is envisaged. There
will be no additional C&D materials to be excavated and the work is considered to remain within the
scope of EP-354/2009/B and approved EIA Report requirements.

34  Landscape and Visual

Since the concerned dredging works are within the site boundary under this Contract, it is envisaged
that the related landscape impact would be no greater or any worse than that predicted in the
approved EIA Report.
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Referring to the approved EIA Report, impacts to marine water quality are attributable to sediment
plumes, which are caused by the suspension of sediment during the process of dredging. A reduction
in the overall dredging extent should result in a corresponding reduction in marine water quality
impact.

Reclamation filling activities are proceeding concurrently at Portion N-B. However, no changes to
reclamation filling extent are proposed under this notification. As all associated mitigations for
reclamation filling (e.g. 200m leading seawall) are implemented in accordance with EP-354/2009/B
requirements, it is considered that the impact of marine water quality due to the reclamation filling
activities would be no greater or any worse than those predicted in the approved EIA Report.

Therefore, the net impact is considered to be solely due to the change in dredging extent. The
associated water quality impact, due to the cancellation of dredging in the middle of Portions N-A
and N-B, is considered to be no worse than that assumed in the approved EIA Report.

For the dredging in the middle of Portions N-A and N-B, the following additional mitigation
measures were proposed under VEP application (VEP-426/2014) and subsequently specified under
Condition 3.7(d) and Figure 3 of the EP-354/2009/B:

“Dredging in the middle of Portion N-A and Portion N-B shall only be carried out upon the
formation of 50m leading seawall from the dredging location within Portion N-A / Portion N-B
and a single layer of silt curtain shall also be deployed between the ends of the two leading
seawalls to form an enclosed area as shown in Figure 3 of this Permit.”

Since no dredging will be undertaken in the middle of Portions N-A and N-B, the aforementioned
mitigation measures in Condition 3.7(d) and Figure 3 of the EP-3 54/2009/B are no longer deemed
necessary.

3.2  Marine Ecology and Fisheries
The potential impacts to marine ecology and fisheries are assessed as follow:

e Permanent loss of habitat — The reclamation footprint of the northern landfall will not be
changed as a result of the proposed reduction in dredging extent. As such, the size and type
of habitat loss would remain the same as those predicted in the approved EIA Report, as well
as in both EP-354/2009/A and EP-354/2009/B. Corals at the concerned area, that were
considered feasible for translocation, have already been translocated prior to the construction
commenced on 1 November 2013. As such, unacceptable impacts to corals or other marine
habitats are not expected to occur due to the change of dredging extent.

e Indirect impacts due to the change in water quality — As discussed in Section 3.1 above,
unacceptable water quality impact is not expected as a result of the reduction of the dredging
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4.0 Conclusion

* In EP-354/2009/A, full dredging was permitted beneath the seawall construction and in
Portion N-C.

® A variation to EP-354/2009/A was applied in December 2013 to permit the dredging in the
middle of Portions N-A and N-B. EP-354/2009/B was issued on 28 J anuary 2014,

¢ The additional dredging in the middle of Portions N-A and N-B, as stated in the EP-
354/2009/B, was intended to resolve buoyancy pressure of marine mud acting upon the TBM
assembly, as well as other structural limitations.

* Due to the ongoing progress and methodology changes, this notification addresses the
cancellation of dredging in the middle of Portions N-A and N-B, as described in Clause 3.7(d)
and illustrated in Figure 3 of EP-354/2009/B.

* An alternative solution of ground treatment will be implemented to speed up ground
compaction and weight down the soil for TBM excavation. The ground treatment works will
be solely land-based, carried out on top of the reclaimed land of the Northern Landfall. Tt will
replace the marine dredging works in the middle of Portions N-A and N-B and will not affect
the reclamation method, as considered under the EIA assumptions.

¢ The ground treatment method employed will involve wet-works and will not cause dust
impact. Water recycling and treatment facilities will be provided as a normal practice and in
compliance with discharge licenses to treat the water before discharge. This is considered to
be in compliance with EP-354/2009/B and EIA Report requirements. In the course of the
ground treatment works, no open excavation for this work is envisaged. There will thus be no
additional C&D materials to be excavated and the work is considered to remain within the
scope of EP-354/2009/B and approved EIA Report requirements.

* The dredging quantities estimated for the newly proposed dredging scope are all within the
preliminary design of the Project assumed in the approved EIA Report and the EP-
354/2009/B, given that no dredging will be undertaken in the middle of Portions N-A and N-
B and the dredging extent of Portion N-C is the same as that assumed in the EP-354/2009/B.

* Comparison of potential environmental impacts between the proposed change in the dredging
extent and the conditions in EP-354/2009/B indicated that the associated environmental
impacts under the proposed change would be no greater or any worse than those predicted in
the approved EIA Report.

* Overall, it is recommended that the cancellation of dredging at Portions N-A and N-B to be
considered as conforming to the information and requirements contained in the EIA Report.

Page 9 of 10
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Construction Programme
for Phase II Reclamation
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Annex C

Specifications



Selectable 2 or 3 Dimensional Current Meter

Compact, cost-effective, high-accuracy meters with
vector-averaged current speed and direction

Enhanced Design, Specifications, Performance
The Falmouth Scientific, Inc. enhanced Acoustic
Current Meter delivers extremely precise 2 or 3
dimensional velocity measurements (user selectable)
in a defined free field. The ACM-PLUS uses the most
accurate and stable current measurement techniques
available today and is configured with standard
features that are options on competitive instruments
such as extended on-board data memory, fast
download capability, high accuracy real-time
clock, and high speed data sampling.

The instrument incorporates an internal compass and
tilt sensors to provide true current vector direction.
The unit’'s compact size and light weight make the
ACM-PLUS well suited for multiple meter arrays.
Windows-based software for meter setup, data
collection and data visualization make the FSI
ACM-PLUS very user-friendly.

The ACM-PLUS is available in either shallow-water or
deep-water housings. The device may also be equipped
with an optional CTD module and can be configured to
log up to two analog inputs from external sensors (e.g.,
DO, OBS, Fluorometer, Transmissometer).

FEATURES FSI ACM-PLUS-200 with optional 5 ton frame
Compact, lightweight, low-maintenance construction
User Selectable 2 or 3 axis true cosine response velocity measurement
Accurate velocity measurement with excellent low-velocity resolution
Electronic magneto-resistive compass with 2-axis tilt sensor
Fast Data Sampling up to 10 Hz
Water Temperature measurement
Extremely long battery life with low-maintenance alkaline batteries
Real-time output/display capability; Fast Data Download
Long-term data logging to 2 GigaByte internal flash memory
ASCII serial data output via RS-232 or RS-485 (set at factory)
Built-in High Accuracy real-time clock with on/off power control
1.5-ton working strength mooring frame standard; optional 5-ton mooring frame
Optional conductivity, temperature, pressure sensor package (CTD) may be added
Choice of epoxy shallow-water (200m) or titanium deep-water (7000m) housing .

Falmouth Scientific, Inc.
www.falmouth.com




SPECIFICATIONS

Sensors

Parameter Range Acuracy Resolution
Velocity Acoustic 0 to 600 cm/s 2% of Reading or 1 cm/s 0.01 cm/s
Direction 3 Axis Magnetometer 0 to 360° . +2° 0.01°

Tilt 2 Axis Accelerometer 0 to 30° 0.5° 0.01°
Temperature Semiconductor -2 to 35°C . 0.5°C 0.01°C
Optional CTD

‘ Range Accuracy Re%olution Stability

Conductivity (mS/cm) 0to 70 +0.01 .001 +0.0005 per month
Temperature (Celsius) -5 to 32° ITS-90 +0.01° .001° +0.0005° per month

Pressure (dBar)

Instrument

External Power:

Current Draw:

Battery Power:

Internal Memory:
Sample Rate:

Vector Averaging Period:
Real Time Clock:
Sampling Modes:

Clock Stability:

Input Channels:

Depth Rating/Physical Material:

Mooring Frame:

-
ks vy
2150 22.50
(546.1 mm) (571.5mm)
24
(618.7 [om)
2130
(538.5jnm)
of b

24.75

42p7 mm,

0 to 200 dBar
0 to 7000 dBar

+0.1% full scale 0.01% full scale +0.01% per month

8to32VDC

15 mA at 1 Hz sample rate; 80 mA at 10 Hz sample rate; 150 uAmp sleep
Alkaline 5 D Cell Welded Pack, 10 AHR

2.0GB Standard

10 Hz Maximum

User Selectable up to 59 Min:59 Sec

Programmable High Accuracy Sampling/Low-power Mode
Continuous, Interval, and Delayed Start (continuous or interval)

+/- 2ppm (0-40 degrees C); +/-4ppm (-40 degrees C to +85 degrees C)

Two (2) 0-5V DC Input Channels with 12 bit A/D resolution available for external
sensor input, such as; Transmissometer, DO, OBS (Regulated 12 VDC 1.5W
provided to power external sensors)

200 Meter Epoxy Housing Standard, P/N: ACM-PLUS-200
7000 Meter Titanium Housing Optional, P/N: ACM-PLUS-7000

1.5 Ton 316 Stainless Steel Mooring Frame (Standard, shown below)
5 Ton Stainless Steel Mooring Frame (Optional)

Specifications Subject to Change without Notice

15.00
9.25
SQUARE
Ll e r
24.50 o— N
l e ’ 11 3.20
* | l
= | o]
3/8" DIA. SHACKLE T
‘ 21.50
22.50

June 2012

Falmouth Scientific, Inc.

1400 Route 28A, PO Box 315, Cataumet, MA 02534-0315

fsi@falmouth.com e Tel: 1-508-564-7640 ¢ Fax: 1-508-564-7643 e











































































































































Annex D

Examples of Calibration
Certificates



A Y
Y

o RREBDANEABEEAERAY

o' ETS-TESTCONSULT LIMITED

Performance Check of Turbidity Meter

Equipment Ref. No. : ET/0505/010

Model No. : 21000

Manufacturer

Serial No.

Date of Calibration : 07/07/2014

Due Date

. HACH

11110 C 014260

: 06/10/2014

Ref. No. of Turbidity Standard used (4000NTU)

005/6.1/001/6

Theoreg?:i;g?éufﬁflgl rbidity Measured Value (NTU) Difference % *
20 20.2 1.00
100 104 4.00
800 794 -0.75

(*) Difference = (Measured Value — Theoretical Value) / Theoretical Value x 100

Acceptance Criteria

Difference : -5 % to 5 %

The turbidity meter complies * / dees-not-comply * with the specified requirements
and is deemed acceptable * / unaeeeptable * for use. Measurements are traceable to

national standards.

Prepared by : L Q)V M

Checked by : A




HEBHANEABRMEERS S
ETS-TESTCONSULT LIMITED

Internal Calibration Report of Dissolved Oxygen Meter

Equipment Ref. No. ET/EW/008/006 Manufacturer YSI
Model No. Pro 2030 Serial No. 12A 100554
Date of Calibration 17/09/2014 Calibration Due Date 16/12/2014
Temperature Verification
Ref. No. of Reference Thermometer : ET/0521/008
Ref. No. of Water Bath : -
Temperature (°C)
Reference Thermometer reading Measured 20.6 Corrected 20.0
DO Meter reading Measured 19.8 Difference 0.2
Standardization of sodium thiosulphate (Na , S , O ;) solution
Reagent No. of Na,8,0; titrant ICPE/012/4.5/OOI/8 Reagent No. of 0.025N K,Cr,05 CPE/012/4.4/001/27
Trial 1 Trial 2
Initial Vol. of Na,S,0; (ml) 0.00 10.40
Final Vol. of Na,S,05 (ml) 10.40 20.80
Vol. of Na,S,0; used (ml) 10.40 10.40
Normality of Na,S,0j3 solution (N) 0.02404 0.02404
Average Normality (N) of Na,S,05 solution (N) 0.02404
Acceptance criteria, Deviation Less than + 0.001N
Calculation: Normality of Na,S,05, N =0.25 / ml Na,S,05 used
Lineality Checking
Determination of dissolved oxygen coutent by Winkler Titration *
Purging Time (min) 2 5 10
Trial 1 2 1 2 1 2
Initial Vol. of Na,$,0, (ml) 0.00 11.90 23.60 0.00 6.60 10.10
Final Vol. of Na,S,0, (mh) 11.90 23.60 30.20 6.60 10.10 13.60
Vol. (V) of Na,S,0; used (ml) 11.90 11.70 6.60 6.60 3.50 3.50
Dissolved Oxygen (DO), mg/L 7.68 7.55 4.26 4.26 2.26 2.26
Acceptance criteria, Deviation Less than + 0.3mg/L Less than + 0.3mg/L Less than + 0.3mg/L
Calculation: DO (img/L) =V x N x 8000/298
s . DO meter reading, mg/L Winlder Titration result *, mg/L Difference (%) of DO
Purging time, min
1 2 Average 1 2 Average Content
2 7.71 7.67 7.69 7.68 7.55 7.62 0.91
4.20 4.18 4.19 4.26 4.26 4.26 1.66
10 2.36 2.38 2.37 2.26 2.26 2.26 4.75
Linear regression coefficient 0.9988

CEP/012/W
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ETS-TESTCONSULT LIMITED

Internal Calibration Report of Dissolved Oxvoen Meter

Zero Point Checking

| DO meter reading, mg/L l 0.00 l

Salinity Checking

|Reagent No. of NaCl (10ppt) CPE/012/4.7/002/25 IReagent No. of NaCl (30ppt) CPE/012/4.8/002/25 l

Determination of dissolved oxygen content by Winkler Titration **

Salinity (ppt) 10 30

Trial 1 2 1 2

Initial Vol. of Na,S,05 (ml) 0.00 12.20 24.50 35.40

Final Vol. OfNaQSZO3 (ml) 12.20 24.50 35.40 46.30

Vol. (V) of Na,S,0; used (ml) 12.20 12.30 10.90 10.90

Dissolved Oxygen (DO), mg/L 7.87 7.94 7.03 7.03

Acceptance criteria, Deviation Less than + 0.3mg/L Less than + 0.3mg/L

Calculation: DO (mg/L) =V x N x 8000/298

Salinity (ppt) DO meter reading, mg/LL Winkler Titration result**, mg/L. Difference (%) of DO
1 2 Average 1 2 Average Content

10 7.79 7.81 7.8 7.87 7.94 7.91 1.40
30 6.92 6.94 6.93 7.03 7.03 7.03 1.43

Acceptance Criteria

(1) Differenc between temperature readings from temperature sensor of DO probe and reference thermometer : < 0.5 °C
(2) Linear regression coefficient : >0.99

’(B)IZero checking: 0.0mg/L

(4) Difference (%) of DO content from the meter reading and by winkler titration : within + 5%

“The equipment complies * / does-not-comply " with the specified requirements and is deemed acceptable *
/ unneeeptable * for use.

" Delete as appropriate

’l &Y
: [ e éZ/\ Approved by : et

Calibrated by

-CEP/O12/W
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ETS-TESTCONSULT LIMITED

Performance Check of Salinity Meter

Equipment Ref. No. : ET/EW/008/006 Manufacturer : YSI
Model No. : Pro 2030 Serial No. : 12A 100554
Date of Calibration  : 17/09/2014 Due Date : 16/12/2014
Ref. No. of Salinity Standard used (30ppt) S/001/5
Salinity Standard Measured Salinity Difference %
(ppt) (ppt)
30.0 30.3 1.0

(*) Difference (%) = (Measured Salinity — Salinity Standard value) / Salinity Standard value x 100

Acceptance Criteria
Difference : -10 % to 10 %

The salinity meter complies * / does-noteomply * with the specified requirements
and is deemed acceptable * / unaceeptable-* for use. Measurements are traceable to
national standards.

Checked by : Z CA/(, (/W\-/ Approved by : 1/“"'“%*-«M-«WMW—‘
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Risk Assessment



Contract No. HY/2012/08

Tuen Mun — Chek Lap Kok Link

Northern Connection Sub-sea Tunnel Section

Method Statement
Risk Assessment Sheet

AST/99009/B Status of Document: Issue for construction
Title of Work: Method Statement for Silt Curtain Page 1 of 7
Installation
EXISTING RISK | RESIDUAL RISK
LEVEL ELIMINATION/ MITIGATION MEASURES - bl LEVEL MONITORED BY
-H S RR LH S RR |
2 3 6 *  Keep access or workplace tidy, non-slippery and DBJV and Sub 1 3 3 | DBJV foreman,
without obstruction contractors supervisor, site engineer
¢ Proper stacking of materials and equipment (Foreman,
*  Provide adequate lighting at access or workplace supervisor, site
engineer)
2 3 6 o  Home-made access ladder not allowed Subcontractor 1 3 3 DBJV foreman,
¢ Portable access ladder over 2m long to be used with (Foreman, supervisor, site engineer
fall protection measures installed prior to mobilization | supervisor, site
¢ All portable access ladder required registration and engineer)
inspection
e Portable access ladder not to be used as a working
platform
®  Securely fix the ladder or hold by co-worker when
use.
Injury when using 3 2 6 e Inspection prior to use Subcontractor 1 2 2 DBJV foreman,
power tools *  All power tools operated at 110V (Foreman, supervisor, site engineer
e Guarding to power tools in safe working order supervisor, site
e Waterproof sockets, plugs, cable, etc. used engineer)
*  Registration on arrival to site, and check once every
quarter
*  PPE used, e.g. goggles, gloves in accordance with JV
policy
Injury when using hand 2 2 4 | ¢ Home-made hand tools not allowed Subcontractor 1 2 2 | DBJV foreman,
tools ¢  Use hand tools suitable for the tasks (Foreman, supervisor, site engineer
*  Hand tools properly maintained; visual check prior to | supervisor, site
use enginecr)
e Use appropriate PPE. E.2. hand protection etc. |
LH = Likelihood - S = Severity RR = Risk Rating Priority
1 Low (seldom) 1 Slight 1 - No action
2 Medium (frequent) 2 Serious 2 Low priority action
3 High (certain or near certain) 3 Major 3ord Medium priority action
)7 | 6 High priority action
9 Urgent action

|TMCLKL8| 72109 | A ]




Contract No. HY/2012/08
Tuen Mun — Chek Lap Kok Link

Northern Connection Sub-sea Tunnel Section

Method Statement
Risk Assessment Sheet

VIST/99009/B Status of Document: Issue for construction
Title of Work: Method Statement for Silt Curtain Page 2 of 7
Installation
EXISTING RISK RESIDUAL RISK
LEVEL ELIMINATION/ MITIGATION MEASURES o LERENTED LEVEL bkl L)
-H S RR LH S RR
2 2 4 Dust suppression by water spraying or enclosure DBJV and Sub 1 2 2 DBJV foreman,
Wear dust masks/ respirator contractors supervisor, site engineer
(Foreman,
supervisor, site
a engineer)
2 2 4 ® Use quiet machines Subcontractor 1 2 2 DBJV foreman,
® Carry out occupational noise assessment and report {Foreman, supervisor, site engineer
e Erect noise enclosures when working near residential supervisor, site
or other sensitive receivers engineer)
If require wear ear protectors
. v s o 3 3 9 Keep site clean and tidy; proper storage of combustible | DBJV and Sub 1 3 3 DBJV foreman,
materials contractors supervisor, site engineer
* Provide and maintain proper type of fire extinguishers {Foreman,
and water hoses where appropriate supervisor, site
Identify the fire exit routes and display evacuation engineer)
procedures
Appoint Fire Wardens
e Organize periodic fire drills
Hygiene and health 2 2 4 Observe personal hygiene DBJV and Sub 1 2 2 DBJV foreman,
Provide refuse skips with cover and remove regularly contractors supervisor, site engineer
Provide and maintain sanitation equipment/ facilities in | (Foreman,
clean condition SUpervisor, site
Organize pest control if required engineer)
No alcoholic drinks allowed on Site
Follow reporting procedures when dead birds are found
on Site
LH = Likelihood S = Severity | RR = Risk Rating Priority
1 Low (seldom) 1 Slight | = 1 No action
2 Medium (frequent) 2 Serious - 2 Low priority action
3 High {certain or near certain) 3 Major 3or4 Medium priority action
| 6 High priority action
| 9 Urgent action

TMCLKLSI 72109 ]A_|




Contract No. HY/2012/08 |
Tuen Mun — Chek Lap Kok Link
Northern Connection Sub-sea Tunnel Section ’

VIST/99009/B Status of Document: Issue for co
Title of Work: Method Statement fo
Installation
EXISTING RISK
LEVEL ELIMINATION/ MITIGATION MEASURES IMPLEMEL
BY
-H S RR
2 2 4 s Provide adequate drinking water and shelter DBJV and S
* Arrange rest periods if necessary contractors
(Foreman,
supervisor, s
engineer)
2 2 4 ¢ Nitrile gloves and coverall to be provided Subcontract
(Foreman,
supervisor, s
engineer)
3 3 9 ¢ Installation of electrical apparatus done by registered DBJV and S
electrician. Cabinet locked at all times contractors
Use of IP55 waterproof sockets, plugs, etc (Foreman,

s Provide and ensure proper earthing in place
Cables run at above ground level or properly protected | engineer)
against tripping and vehicle hazard

* Do not work at high ground or remain exposed during
thunderstorm warning

* Proper maintenance and periodic inspection by
registered electrician

supervisor, site

Method Statement
ik Assessment Sheet

iin Page 3 of 7 |
SIDUAL RISK
" LEVEL MONITORED BY

S RR

2 2 DBIJV foreman,

supervisor, site engineer

2 2 DBJV foreman,
supervisor, site engineer

3 3 DBJV foreman,
supervisor, site engineer

Back injury

2 2 4 * Perform assessments to manual handling operations Subcontractor
and prepare report. Train at risk employees. (Foreman,
Identify weights of regularly used items supervisor, site

Use mechanical means for heavy lifting engineer)
* Use appropriate PPE. e.g. hand protection etc

2 2 DBIJV foreman,
supervisor, site engineer

LH = Likelihood S = Severity RR = Risk Rating Priority
1| Low (seldom) 1 Slight 1 ___No action
2 Medium (frequent) 2 Serious 2 Low priority action
3 High (certain or near certain) 3 | Major - 3or4 Medium priority action
6 _High priority action
9 Urgent action

TMCLKLS] 72109 | A |




Contract No. HY/2012/08
Tuen Mun - Chek Lap Kok Link

Northern Connection Sub-sea Tunnel Section

Method Statement
Risk Assessment Sheet

AST/99009/B Status of Document: Issue for construction
Title of Work: Method Statement for Silt Curtain ‘ Page 4 of 7
Installation
EXISTING RISK RESIDUAL RISK |
LEVEL ELIMINATION/ MITIGATION MEASURES TMPLEMENTED LEVEL MONITOREDBY |
H S RR LH S RR
2 3 6 ® Do not overload Subcontractor 1 3 3 DBIJV foreman,
Beware of sea condition at time of lifting (i.e. sea (Foreman, supervisor, site engineer
wave, strong wind) supervisor, site ‘
engineer)
3 3 9 Crane to be certified and inspected prior to use on site Subcontractor 1 3 3 DBJV foreman,
Beware of contacting overhead objects or cranes (Foreman, supervisor, site engineer
nearby during lifting supervisor, site
¢ Beware of strong wind at time of lifting engineer)
2 3 6 ® Supervisor by competent person (i.e. derrick operator) | Subcontractor 1 3 3 DBJV foreman,
O, ¢ Use licenced and experienced operator (Foreman, supervisor, site engineer
gear e Use certified lifting gears SUP?WiSOI', site
s Use experienced slinger for lifting operation engineer)
e Always do a visual check on lifting gears and loads
prior lifting
o Check certificates of lifting appliances, lifting gears
and relevant forms
® Hands signat and PA system will be used as
communication system for derrick operator and crew
* A banksman would be appointed to supervise lifting
operation if necessary
* Provision of fencing, warning sign, flashing or blaring
against derrick operation area
e The steel grab would be properly examined and marked
with its loading on the structure
No diver in the sea or near work place during any
lifting operation
LH = Likelihood S = Severity RR = Risk Rating _] Priority o
1 Low [seldom) 1 Slight 1 No action
2 Medium (frequent) 2 Serious 2 Low priority action _
3 High (certain or near certain) 3 Major 3or4 Medium priority action
| 6 High priority action
i N 9 Urgent action
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Contract No. HY/2012/08
Tuen Mun — Chek Lap Kok Link

Northern Connection Sub-sea Tunnel Section

Method Statement
Risk Assessment Sheet

VIST/99009/B Status of Document: Issue for construction
Title of Work: Method Statement for Silt Curtain Page 50of 7
Installation
EXISTING RISK RESIDUAL RISK
LEVEL |  ELIMINATION/ MITIGATION MEASURES IMPLEMENTED | LEVEL sl
H | S | RR LH| S | RR
2 3 6 ¢ Don’t disturb the operator’s eyesight in lifting Subcontractor 1 3 ] 3 DBIJV foreman,
¢ Siren and flashing light installed on the lifting (Foreman, supervisor, site engineer
appliance/crane as a warning while moving/turning. supervisor, site
e Use a guide rope attached to the load engineer)
e Worker wearing life jacket
3 3 9 e Provide proper machine guarding | DBJV and Sub 1 3 3 DBIV foreman,
» Warning notice displayed contractors supervisor, site engineer
¢ Implement lockout system to avoid unauthorized {Foreman,
person if necessary supervisor, site
e Regular inspection and maintenance engineer)
[IIT DY 100SE alr NOSEs/ 3 2 6 e Shut off air supply prior connection or disconnection of | Subcontractor 1 2 2 DBV foreman,
pipes air hoses/ pipe /couplers (Foreman, supervisor, site engineer
Air hoses connection installed with whip check and supervisor, site
check connection prior to re-start engineer)
Fire hazard 3 3 9 | ¢ Maintain plant and machinery in good condition Subcontractor 1 3 3 | DBJV foreman,
without oil or grease spillage (Foreman, supervisor, site engineer
e Combustible material shall be stored properly supervisor, site
accordance with requirements engineer)
* Connection of electrical apparatus conducted by a
registered electrician
* Ensure that proper type and adequate number of fire
extinguishers are provided near plant & machinery, and
on the barges
o Display notices at the locations of extinguishers.
* Do not put any clothing on or nearby the heat exhaust
lv point
! |
L LH = Likelihood $ = Severity RR = Risk Rating Priority
1| Low (seldom) 1 [ Slight 1 No action
2 | Medium (frequent) 2 Serious 2 Low priority action
3 High (certain or near certain) 3 Major 3ord Medium priority action
6 High priority action
9 Urgent action
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. HY/2012/08
2k Lap Kok Link

Method Statement

Nort ub-sea Tunnel Section Risk Assessment Sheet
VIST/99009/B Status of Document: Issue for construction
Title of Work: Method Statement for Silt Curtain ' Page 6 of 7
Installation |
EXISTING RISK RESIDUAL RISK
LEVEL ITIGATION MEASURES 'MPLEM\E"TED LEVEL MONITORED BY
H| S | RR B LH | s | RR
3 3 9 chinery in good condition Subcontractor 1 3 3 DBIJV foreman,
(Foreman, supervisor, site engineer
supervisor, site
engineer)
2 3 6 ails cannot be provided then Subcontractor 1 2 2 DBIJV foreman,
ible automatically inflating (Foreman, supervisor, site engineer
supervisor, site
crew travelling two and from the | engineer)
M wear a life jacket
- savevue s pusswnga wodt tO remain on standby at all
times work over water is in progress
e At least 2 workers together when work near or over
water
e Life buoy with 30m long rope should be provided at
every workspace
Collision at sea 1 3 3 ® Mooring lines of vessels are to be identified by floating | Subcontractor 1 2 2 DBJV foreman,
buoys at an appropriate distance from the vessel. These | (Foreman, supervisor, site engineer
are to be fitted with solar lighting for night and flags supervisor, site
for daytime. engineer)
* All vessels will display night and navigation lights
*  All craft are to remain within designated navigation |
channels and support craft are to approach moored
vessels adopting standard maritime procedure.
1
[ LH = Likelihood S = Severity RR = Risk Rating Priority
I 1 Low (seldom) 1 Slight 1 No action
| 2 Medium (frequent) . 2 Serious 2 Low priority action
L 3 High (certain or near certain) 3 Major 3or4 Medium priority action
6 High priority action
9 _ Urgent action
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Contract No. HY/2012/08

Tuen Mun — Chek Lap Kok Link
Northern Connection Sub-sea Tunnel Section

Method Statement
Risk Assessment Sheet

VIST/99009/B

Status of Document: Issue for construction

Installation

Title of Work: Method Statement for Silt Curtain

Page 7 of 7

EXISTING RISK

LEVEL

-H

S

RR

ELIMINATION/ MITIGATION MEASURES

IMPLEMENTED
BY

RESIDUAL RISK

LEVEL

MONITORED BY

LH

S

RR

3

9

Identify the works are with warning signs to avoid
entrance of other marine vessels.

Works to be carried out by trained, certified and
competent divers.

Produce a valid certificate of medical fitness to dive.
Diver should not be allowed diving operation of sick.
Drugs or alcohol taking is prohibited prior to diving if
impairing the safety of themselves or other diving
team members.

Fault apparatus detected shall report to the diving
supervisor, and labeled for repair.

Diver shall check condition of compressor supplying
air before use.

Diver shall check the air from contamination by
exhausted air before use.

Check the breathing apparatus and communication
system is in a affective working condition before use.
Diver is not allowed underneath any operation when
working in the sea.

An assigned look-out man should be employed to
look after each diver.

Independent life line attached to the diver should be
provided.

Communication channels between divers and vessel
should always be available.

Depending on the nature of the underwater works, the
communication will be done by string signal or
walkie-talkie.

Subcontractor
(Foreman,
supervisor, site
engineer)

2

2

DBJV foreman,
supervisor, site engineer

LH = Likelihood

S = Severity

RR = Risk Rating

Priority

1 Low (seldom)

Slight

1

No action

2 Medium (frequent)

Serious

2

Low priority action

3 High {certain or near certain)

WIN| =

Major

3or4d

Medium priority action

6

High priority action

9

Urgent action
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