MATERIALAB CONSULTANTS LIMITED

Room 723 & 725, 7/F, Block B,

Profit Industrial Building, Tel : (852)-24508238
1-15 Kwai Fung Crescent, Kwai Fong, Fax : (852)-24508032
Hong Kong. Email : mcl@fugro.com

Material.ab

Report No.: 0165/15/ED/00927

Appendix J

Investigation Reports on Action Level or Limit Level Non-compliance

The copyright of this document is owned by MateriaLab Consultants Ltd. It may not be reproduced except with prior written approval from the Company.

A Fugro Group Company



MATERIALAB CONSULTANTS LIMITED

Room 723 & 725, 7/F, Block B, Materiabab

Profit Industrial Building, Tel : (852)-24508238
1-15 Kwai Fung Crescent, Fax : (852)-24508032
Kwai Fong, Hong Kong. Email : mcl@fugro.com

INVESTIGATION REPORT ON

ACTION AND LIMIT LEVEL NON-COMPLIANCE

FOR

CONTRACT NO. HY/2013/03

Hong Kong Zhuhai Macao Bridge
Hong Kong Boundary Crossing Facilities — Vehicle Clearance Plazas and
Ancillary Buildings and Facilities

Report No. Ref.: 0165-15-IR0004

Prepared by: Mr. Vincent Lu

Reviewed by: Mr. Bong Yu

Certified by: M Date: 14/12/2017

I\/Tr. Arthur Cheng
Environmental Team Leader

The copyright of this document is owned by MateriaLab Consultants Ltd. It may not be reproduced except with prior written approval from the Company.

A Fugro Group Company


jtam
Typewriter
14/12/2017

jtam
Typewriter
04

jtam
Typewriter

jtam
Typewriter

jtam
Typewriter

jtam
Typewriter

jtam
Typewriter

jtam
Typewriter

jtam
Typewriter

jtam
Typewriter


MATERIALAB CONSULTANTS LIMITED

®
Room 723 & 725, 7IF, Block B, M te l. b
Profit Industrial Building, Tel : (852)-24508238 a 'Ia a
1-15 Kwai Fung Crescent, Fax : (852)-24508032
Kwai Fong, Hong Kong. Email : mcl@fugro.com

NON-COMPLIANCE INVESTIGATION REPORT No.: 0165-15-IR004

1. Project Details
Contract No.: HY/2013/03
Contract Title: Hong Kong Zhuhai Macao Bridge Hong Kong Boundary Crossing
Facilities - Vehicle Clearance Plazas and Ancillary Buildings and
Facilities

Project Proponent: Highways Department

Main Contractor: China Harbour Engineering Co. Ltd.

2. Details of Non-compliance

Notification of Action/Limit Level Exceedance (20170901DO v1) was forwarded by the
ET of Contract No. HY/2013/01 on 27 September 2017:

Monitoring Date: 1 September 2017

The Action and Limit Levels of dissolved oxygen (DO) at determined from baseline
monitoring data are listed below:

Monitoring Parameter | Action Level (mg/L) Limit Level (mg/L)
Surface and Middle 5.0 4.2 (except 5 mg/L for FCZ)
Bottom 4.7 3.6

Measured Level: Mid-flood tide

. Measured at mid- | Measured at mid-
Parameter | Station | Depth | "oppige (img/L) | flood tide (mg/L)
DO IS5 Bottom 4.4 4.4
DO IS10(N) | Bottom 45 45
DO IS(M)11 | Bottom 46 45
DO 1517 Bottom 45 5.2
DO SR5(N) | Bottom 45 47

Bold means AL exceedance.
Monitoring was undertaken by the ET of Contract No. HY/2013/01 of HKBCF. The

Notification of Action/Limit Level Exceedance (20170901DO_v1) provided by the ET of
Contract No. HY/2013/01 of HKBCF is shown in Appendix A.
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Investigation of Non-compliance

Summary of Investigation

As confirmed with Mr. Marko Chan, Environmental Officer, and operation team of Contract
No. HY/2013/03, there was marine transportation on the date of exceedance. Regarding
marine transportation, the vessels was sized to make sure adequate clearance is
maintained between vessels and the sea bed at all states of the tide to ensure that undue
turbidity is not generated by turbulence from vessel movement or propeller wash.
Regarding marine-based works in Box Culvert B, the work undertaken in the current stage
is the preparation work of precast installation which was suspended on the date of
exceedance due to safety issues. But silt curtain was still maintained to enclose the work
area of the outlet of the box culvert fully. All sea water flow into the work area of box culvert
B will be treated by desilting facilities before discharge in accordance with the discharge
license approved by EPD for Contract No. HY/2013/03. It was unlikely to consume any
dissolved oxygen to cause the DO exceedances recorded at the concerned WQM stations
during mid-flood and mid-ebb tide on 1 September 2017.

The location of the WQM station where exceedances were recorded and all relevant WQM
stations are shown in Figure 1 and the location of marine-based construction works are
shown in Figure 2.

Investigation Results

The ET of Contract No. HY/2013/03 concluded that the captioned exceedance was not
related to the construction site activities of the contract. Nevertheless, the Contractor had
been reminded to comply with the requirements stipulated in the Environmental Mitigation
Implementation Schedule (EMIS) of the EM&A Manual, in particular:

o  Water Quality:

W1-

1. Barges and hopper dredgers shall have tight fitting seals to their bottom openings
to prevent leakage of material;

2. Any pipe leakages shall be repaired quickly. Plant should not be operated with
leaking pipes;

3. Loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be filled
to a level which will cause overflow of materials or pollution of water during
loading or transportation;

4. Excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved,;

5. Adequate freeboard shall be maintained on barges to reduce the likelihood of
decks being washed by wave action; and

6. All vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that undue
turbidity is not generated by turbulence from vessel movement or propeller wash.
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4. Follow up Status (Exceedance)

During weekly site audit on 31 August, 8 and 14 September 2017, ET confirmed the
Contractor had provided workable and effective water quality mitigation measures.

5. Recommendation to the Contractor

The Contractor was reminded to continue to fully maintain all water quality mitigation
measures.

6. Follow up Status (Overall)

The captioned exceedance was not related to the Contract and therefore, no additional
follow-up action is needed. However, ET proposed recommendations to Contractor in
particular to the following aspects when there are marine construction activities.

Water Quality:

e Barges and hopper dredgers shall have tight fitting seals to their bottom openings
to prevent leakage of material;

e Any pipe leakages shall be repaired quickly. Plant should not be operated with
leaking pipes;

e Loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be filled
to a level which will cause overflow of materials or pollution of water during
loading or transportation;

e Excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved,;

o Adequate freeboard shall be maintained on barges to reduce the likelihood of
decks being washed by wave action; and

e All vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that undue
turbidity is not generated by turbulence from vessel movement or propeller wash.
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Figure 1

The Location of WQM Stations
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MONITORING CO-ORDINATES
STATIONS EASTING | NORTHING
1S5 811579 817106
IS(Mf)6 812101 817873
IS7 812244 818777
1S8 814251 818412
[S(MF)9 8132173 818850
1S10 812577 820670
IST0(N) 812942 820455
IS(MF)I11 813562 820716
IS(Mf)16 814328 819497
Is17 814539 820391
SR3 810525 816456
SR4(N) 814705 817859
SR5 811489 820455
SR5(N) 812569 821475
SR6 805837 821818
SR7 814293 821431
SR10A 823741 823495
SR10B(N) 823683 820881
CS(MF)3 809989 821117
CS(MF)I3(N) 808814 822355
CS(MF)5 817990 821129
(ONY) 810025 824004
CS6 817028 823992
CSA 818103 823064
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Figure 2

The Locations of Marine Transportation and Marine-based Construction
Works
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Appendix A

Notification of Limit Level Exceedance (20170901DO_v1)
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Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building

Notifications of Environmental Quality Limits Exceedances Motification No.: 20170901D0_v1

Date of Notification: 5 September 2017

Works Inspected: Data collected from water sampling works on 1 September 2017 and the results were issued on 4
September 2017

Monitoring Location: Water Quality Monitoring Station

Parameter: Dissolved Oxygen (DO)/ Suspended-Selid{SSH Furbidity{TURE)
Action & Limit Level (AL & LL) / Measured Level:

MEASURED AT MID- | MEASURED AT MID-
PARAM | STATION | DEPTH AL (mglL) LL (mg/L) EBB TIDE (mg/L) FLOOD TIDE (mg/L)
DO IS5 Bottom Surface and Surface and 44 4.4
DO IS10(N) Bottom Middle Middle 4.5 4.5
DO IS(M11 | Bottom 5.0 4.2 (except 5 4.6 45
DO 1S17 Bottom Bottom mngI; f;’j FCZ) 4.5 5.2
DO SR5(N) Bottom 47 :::;-am 45 47
Notes:

AL means Action Level.

LL means Limit Level.

Bold means AL exceedances.

Bold with underline means LL exceedances.

Reviewed by : Keith Chau Title : ET Leader
@_—ﬂj Date : 27 September 2017
/

Copied to: Contractor and Engineer Representative
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MATERIALAB CONSULTANTS LIMITED

Room 723 & 725, 7/F, Block B,

Profit Industrial Building, Tel
1-15 Kwai Fung Crescent, Fax
Kwai Fong, Hong Kong. Email

MateriaL.ab

1 (852)-24508238
: (852)-24508032
: mcl@fugro.com

NON-COMPLIANCE INVESTIGATION REPORT No.: 0165-15-IR005

1. Project Details
Contract No.: HY/2013/03
Contract Title: Hong Kong Zhuhai Macao Bridge Hong Kong Boundary Crossing
Facilities - Vehicle Clearance Plazas and Ancillary Buildings and
Facilities
Project Proponent: Highways Department
Main Contractor: China Harbour Engineering Co. Ltd.
2. Details of Non-compliance
Notification of Action/Limit Level Exceedance (20170906DO TURB v3 &
20170906SS vl1) were forwarded by the ET of Contract No. HY/2013/01 on 26
September 2017 and 21 September 2017 respectively:
Monitoring Date: 6 September 2017

The Action and Limit Levels of dissolved oxygen (DO), turbidity and suspended solid
(SS) at determined from baseline monitoring data are listed below:

Monitoring . -
Parameter Action Level (mg/L) Limit Level (mg/L)
DO (Surface

and Middle) 5.0 4.2 (except 5 mg/L for FCZ)
DO (Bottom) 4.7 36

27.5 and 120% (i.e. 17.6 for
mid-ebb/18.7 for mid-flood) of

Depth-averaged upstream control station’s

47.0 and 130% (i.e. 19.0 for
mid-ebb/20.2 for mid-flood) of
upstream control station’s

at the same tide of the same
day

turbidity turbidity at the same tide of the | turbidity at the same tide of
same day the same day
: 34.4 and 130% (i.e. 12.3 for
23.5 and 120% (i.e. 11.3 for . )
mid-ebb /14.1 for mid-flood) of | M9-€0b15-3 for mid-flood) of
SS upstream control station’s SS P

SS at the same tide of the
same day and 10mg/L for
WSD Seawater intakes
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. Measured at mid- | Measured at mid-
Parameter | Station Depth ebb tide (mg/L) | flood tide (mg/L)
1S17 Bottom 4.6 4.9
Surface &
SR6 Middle 5.7 4.8
Surface &
DO SR10A Middle 4.9 4.6
Bottom 4.8 4.5
Surface &
SR10B(N) | Middle 48 46
Bottom 4.8 4.5
Turbidity | 1S(Mf)11 Depth 14.6 NTU 27.9 NTU
average
1S8 Deoth 8.1 26.4
Ss SR4(N) aver";l i 9.4 25.3
SR6 g 6.2 23.6
Notes:

Bold means AL exceedances

Bold with underline means LL exceedances

Upstream control stations of mid-ebb tide: CS(Mf)3(N) and CS4
Upstream control stations of mid-flood tide: CS(Mf)5, CS6 and CSA

Monitoring was undertaken by the ET of Contract No. HY/2013/01 of HKBCF. The
Notification of Action/Limit Level Exceedance (20170906DO TURB v3 &
20170906SS_v1) provided by the ET of Contract No. HY/2013/01 of HKBCF are
shown in Appendix A.

Investigation of Non-compliance

Summary of Investigation

As confirmed with Mr. Marko Chan, Environmental Officer, and operation team of
Contract No. HY/2013/03, there was marine transportation on the date of
exceedance. Regarding marine transportation, the vessels was sized to make sure
adequate clearance is maintained between vessels and the sea bed at all states of
the tide to ensure that undue turbidity is not generated by turbulence from vessel
movement or propeller wash. For SS exceedance recorded at the WQM station 1S8,
SR4(N) and SR6, the concerned WQM stations where the exceedances were
recorded were not close to the marine delivery route of Contract No. HY/2013/03,
while there was no notification of exceedance received at the WQM stations closer
to the marine delivery route, such as IS10(N). For turbidity exceedance recorded at
the WQM station IS(Mf)11 closer to the marine delivery route, there was no turbidity
exceedance recorded at WQM station 1IS10(N) which also close to the marine
delivery route. Regarding marine-based works in Box Culvert B, the work
undertaken at the date of exceedance was preparation work of precast installation
which had a cofferdam to separate seawater and works area. Silt curtain was also
maintained to enclose the work area of the outlet of the box culvert fully. All sea
water flows into the work area of box culvert B will be treated by desilting facilities
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before discharge in accordance with the discharge license approved by EPD for
Contract No. HY/2013/03. It was unlikely to consume any dissolved oxygen or
generate suspended solid to cause the DO, turbidity and SS exceedances recorded
at the concerned WQM stations during mid-flood and mid-ebb tide on 6 September
2017. Besides, the concerned WQM stations where DO and SS exceedances
recorded were far away from the works areas (i.e. box Culvert B), while there was
only Action Level exceedance of turbidity but no notification of exceedance of DO
and SS received at the WQM stations closer to the works areas, such as IS(Mf)11.
Therefore, the exceedances on 6 September 2017 was considered not related to
construction site activities of Contract No. HY/2013/03.

The location of the WQM stations where exceedances were recorded and all
relevant WQM stations are shown in Figure 1 and the locations of marine-based
construction works are shown in Figure 2.

Investigation Results

The ET of Contract No. HY/2013/03 concluded that the captioned exceedance was
not related to the construction site activities of the contract. Nevertheless, the
Contractor had been reminded to comply with the requirements stipulated in the
Environmental Mitigation Implementation Schedule (EMIS) of the EM&A Manual, in
particular:

e  Water Quality:

W1-

1. barges and hopper dredgers shall have tight fitting seals to their bottom
openings to prevent leakage of material,

2. any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

3. loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

4. excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved;

5. adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

6. all vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

W2-

1. wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

2. storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;
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3. silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

4. rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

5. measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

6. open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

7. discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

8. surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.

4, Follow up Status (Exceedance)

During weekly site audit on 25 and 31 August, 8 and 15 September 2017, ET
confirmed the Contractor had provided workable and effective water quality
mitigation measures.

5. Recommendation to the Contractor

The Contractor was reminded to continue to fully maintain all water quality mitigation
measures.

6. Follow up Status (Overall)

The captioned exceedance was not related to the Contract and therefore, no
additional follow-up action is needed. However, ET proposed recommendations to
Contractor in particular to the following aspects when there are marine construction
activities.
Water Quality:
e Barges and hopper dredgers shall have tightfitting seals to their bottom
openings to prevent leakage of material,
e Any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;
¢ Loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;
o Excess material shall be cleaned from the decks and exposed fittings
of barges and hopper dredgers before the vessel is moved,;
e Adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and
e All vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.
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e wastewater from temporary site facilities should be controlled to
prevent direct discharge to surface or marine waters;

e storm drainage shall be directed to storm drains via adequately
designed sand/silt removal facilities such as sand traps, silt traps
and sediment basins. Channels, earth bunds or sand bag
barriers should be provided on site to properly direct stormwater
to such silt removal facilities. Catchpits and perimeter channels
should be constructed in advance of site formation works and
earthworks;

e silt removal facilities, channels and manholes shall be maintained
and any deposited silt and grit shall be removed regularly,
including specifically at the onset of and after each rainstorm;

e rainwater pumped out from trenches or foundation excavations
should be discharged into storm drains via silt removal facilities;

e measures should be taken to prevent the washout of construction
materials, soil, silt or debris into any drainage system;

e open stockpiles of construction materials (e.g. aggregates and
sand) on site should be covered with tarpaulin or similar fabric
during rainstorms;

o discharges of surface run-off into foul sewers must always be
prevented in order not to unduly overload the foul sewerage
system;

e surface run-off from bunded areas should pass through
oil/grease traps prior to discharge to the stormwater system.
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Figure 1

The Location of WQM Stations
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Figure 2

The Locations of Marine Transportation and Marine-based Construction
Works
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Appendix A

Notification of Limit Level Exceedance
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Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building
Motifications of Environmental Quality Limits Exceedances Notification Mo.: 20170206D0O_TURE_v3
Date of Notification: 11 September 2017
Works Inspected: Data collected from water sampling works on 6 September 2017 and the results were issued on 11
September 2017
Monitoring Location: Water Quality Monitoring Station
Parameter: Dissolved Oxygen (DO)/ Suspended-Sekd{SSy Turbidity (TURB)
Action & Limit Level (AL & LL) / Measured Level:
MEASURED AT MID- | MEASURED AT MID-
PARAM | STATION DEFTH AL (mafL) LL (mgfL) EBB TIDE (mglL) FLOOD TIDE (mg/L)
1817 Bottom 4.6 49
Surface
SR6 and 57 4.8
Middle Surface and
Surface Sua‘?é:el and Midgle
DO and iadle 4. 49 46
SR10A Middle 5.0 {exl:eplt:g;;gfL for -
Bottom
Bottom a7 Bottomn 48 4.5
Surface 16
and 4.8 4.6
SR10B(N) | piddle _ _
Bottom 4.8 4.5
27.5 and 120% 47.0 and 130%
(i.e. 17.6 for mid- (i.e. 19.0 for mid-
ebb/18.7 for mid- ebb/20.2 for mid-
TURE IS(MA)11 Depth flood) of upsltrealam flood) of upsltrmlam 14.6 27.9
Average | control station's control station's
turbidity at the turbidity at the
same tide of the same tide of the
same day same day
Remarks:
Bold means AL exceedances.
Bold with underling means LL exceedances.
Upstream control stations of mid-ebb tide: CS(Mf3(N) and C54
Upstream control stations of mid-flood tide: CS(MF)5, CS6 and CSA
Reviewed by Keith Chau Title ET Leader
{20750
é:f::f 1 Date : 26 September 2017
Copied to Contractor, Engineer Representative and |IEC/ENPO
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Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building

Notifications of Environmental Quality Limits Exceedances Motification No.: 2017090655_wv1

Date of Notification: 19 September 2017

Works Inspected: Data collected from water sampling works on 6 September 2017 and the results were issued on 15
September 2017

Monitoring Location: Water Quality Monitoring Station

Parameter: Disselved Oxygen{BO} Suspended Solid (SS ) Furbidity {TURE}
Action & Limit Level (AL & LL) / Measured Level:

MEASURED AT MID- | MEASURED AT MID-
PARAM | STATION | DEPTH AL (mglL) LL (mg/L) EBB TIDE (mail) FLOOD TIDE (ma/L)

344 and 130%
IS8 23.5 and 120% (i.e. 12.3 for mid- 8.1 26.4
(i.e. 11.3 for mid- ebb/15.3 for mid-
ebb/14.1 for mid- | flood) of upstream

Depth flood) of upstream control station’s
S SR4(N) Average control station's S5 at the same 04 %3
SS at the same tide of the same
tide of the same day and 10mg/L
SR6 day for WSD Seawater 6.2 23.6
intakes
Remarks:

Bold means AL exceedances.
Bold with underline means LL exceedances.

Reviewed by : Keith Chau Title : ET Leader
-~ -
(a7
%__f/i— Date : 21 September 2017
7
Copied to : Contractor, Engineer Representative and IEC/ENPO
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INVESTIGATION REPORT ON

ACTION AND LIMIT LEVEL NON-COMPLIANCE

FOR

CONTRACT NO. HY/2013/03

Hong Kong Zhuhai Macao Bridge
Hong Kong Boundary Crossing Facilities — Vehicle Clearance Plazas and
Ancillary Buildings and Facilities

Report No. Ref.: 0165-15-IR006

Prepared by: Mr. Vincent Lu

Reviewed by: Mr. Bong Yu

Certified by: M Date: 25/10/2017

I\/Tr. Arthur Cheng
Environmental Team Leader
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MATERIALAB CONSULTANTS LIMITED

Room 723 & 725, 7/F, Block B,

Profit Industrial Building, Tel
1-15 Kwai Fung Crescent, Fax
Kwai Fong, Hong Kong. Email

MateriaL.ab

1 (852)-24508238
: (852)-24508032
: mcl@fugro.com

NON-COMPLIANCE INVESTIGATION REPORT No.: 0165-15-IR006

1. Project Details
Contract No.: HY/2013/03
Contract Title: Hong Kong Zhuhai Macao Bridge Hong Kong Boundary Crossing
Facilities - Vehicle Clearance Plazas and Ancillary Buildings and
Facilities
Project Proponent: Highways Department
Main Contractor: China Harbour Engineering Co. Ltd.
2. Details of Non-compliance
Notification of Action/Limit Level Exceedance (20170908DO_TURB_v2) were
forwarded by the ET of Contract No. HY/2013/01 on 26 September 2017.
Notification of Action/Limit Level Exceedance (20170908SS) were forwarded by the
ET of Contract No. HY/2013/01 on 21 September 2017:
Monitoring Date: 8 September 2017

The Action and Limit Levels of dissolved oxygen (DO), turbidity and suspended solid
(SS) at determined from baseline monitoring data are listed below:

Monitoring _ —
Parameter Action Level (mg/L) Limit Level (mg/L)
DO (Surface

and Middle) 5.0 4.2 (except 5 mg/L for FCZ)
DO (Bottom) 4.7 36

Depth-averaged

27.5 and 120% (i.e. 20.2 for
mid-ebb/13.7 for mid-flood) of
upstream control station’s

47.0 and 130% (i.e. 21.9 for
mid-ebb/14.9 for mid-flood) of
upstream control station’s

at the same tide of the same
day

turbidity* - . - .
turbidity at the same tide of the | turbidity at the same tide of
same day the same day

. 34.4 and 130% (i.e. 22.1 for
23.5 and 120% (i.e. 20.4 for . ;
B ebb ILoe for mid-flood) of | Mid-€0b/11.4 for mid-flood) of
SS upstream control station’s SS upstream control station's

SS at the same tide of the
same day and 10mg/L for
WSD Seawater intakes

*: The unit for turbidity is nephelometric turbidity unit (NTU)
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Bold means AL exceedances
Bold with underline means LL exceedances
Upstream control stations of mid-ebb tide: CS(Mf)3(N) and CS4

Upstream control stations of mid-flood tide: CS(Mf)5, CS6 and CSA

Profit Industrial Building, Tel : (852)-24508238
1-15 Kwai Fung Crescent, Fax : (852)-24508032
Kwai Fong, Hong Kong. Email : mcl@fugro.com
Measured at Measured at
Parameter Station Depth mid-ebb tide mid-flood
(mg/L) tide (mg/L)
IS5 Surface & Middle 5.0 4.9
IS7 Surface & Middle 4.8 5.1
Bottom 4.6 52
IS8 Surface & Middle 5.0 4.9
IS(Mf)9 Surface & Middle 5.3 4.8
IS10(N) Surface & Middle 4.9 4.7
Surface & Middle 5.0 4.7
IS(MA11 Bottom 48 46
Surface & Middle 4.6 4.9
DO IS(MP)16 Bottom. 4.3 5.0
1S17 Surface & Middle 4.9 4.7
Bottom 4.3 4.5
SR3 Surface & Middle 4.7 4.9
SR4(N) Surface & Middle 5.2 4.9
SR5(N) Surface & Middle 5.0 4.8
SR6 Surface & Middle 4.9 4.9
SR7 Surface & Middle 51 4.9
Surface & Middle 4.9 4.3
SR10A Bottom 4.8 4.3
SR10B(N) | Surface & Middle 4.8 4.7
IS5 34.4 6.6
- IS10(N) 25.2 31.6
Turbidity IS(MD11 Depth average 178 59 0
SR6 12.2 35.3
IS5 28.4 8.7
SS IS10(N) Depth average 19.5 35.5
IS(Mf)11 154 33.2
Notes:

* The unit for turbidity is nephelometric turbidity unit (NTU)

Monitoring was undertaken by the ET of Contract No. HY/2013/01 of HKBCF. The

Notification of Action/Limit

Level

Exceedance (20170908DO_TURB_v2 &

20170908SS) provided by the ET of Contract No. HY/2013/01 of HKBCF are shown
in Appendix A.
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Investigation of Non-compliance

Summary of Investigation

As confirmed with Mr. Marko Chan, Environmental Officer, and operation team of
Contract No. HY/2013/03, there was no marine transportation on the date of
exceedance. Regarding marine-based works in Box Culvert B, the work undertaken
at the date of exceedance was preparation work of precast installation which had a
cofferdam to separate seawater and works area. Silt curtain was also maintained to
enclose the work area of the outlet of the box culvert fully. All sea water flows into
the work area of box culvert B will be treated by desilting facilities before discharge
in accordance with the discharge license approved by EPD for Contract No.
HY/2013/03.Besides, no organic matter discharge from the works areas (i.e. box
Culvert B) was observed. It was unlikely to consume any dissolved oxygen to cause
DO exceedances recorded at the concerned WQM stations during mid-flood and
mid-ebb tide on 8 September 2017.

For turbidity and SS exceedance recorded at the WQM station IS10(N) closer to the
works area Box Culvert B, there was no turbidity and SS exceedance recorded at
the same WQM station under similar work environment on 06 September 2017 and
11 September 2017. For turbidity and SS exceedance recorded at the WQM station
IS(Mf)11 closer to the works area Box Culvert B, there was no turbidity and SS
exceedance recorded at the same WQM station under similar work environment on
11 September 2017. For turbidity and SS exceedance recorded at the WQM station
IS5 and SR6, the exceedance recorded at the concerned WQM station is far away
from the marine works area of Contract No. HY/2013/03. It was unlikely that the
works undertaken by Contract No. HY/2013/03 caused turbidity or SS exceedance
recorded at the concerned WQM stations during mid-flood and mid-ebb tide on 8
September 2017.

The location of the WQM stations where exceedances were recorded and all
relevant WQM stations are shown in Figure 1 and the locations of marine-based
construction works are shown in Figure 2.

Investigation Results

The ET of Contract No. HY/2013/03 concluded that the captioned exceedance was
not related to the construction site activities of the contract. Nevertheless, the
Contractor had been reminded to comply with the requirements stipulated in the
Environmental Mitigation Implementation Schedule (EMIS) of the EM&A Manual, in
particular:

e  Water Quality:
W1-
1. barges and hopper dredgers shall have tight fitting seals to their bottom
openings to prevent leakage of material,
2. any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;
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3. loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

4. excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved;

5. adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

6. all vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

W2-

1. wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

2. storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

3. silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

4. rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

5. measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

6. open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

7. discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

8. surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.

4, Follow up Status (Exceedance)
During weekly site audit on 25 and 31 August, 8 and 15 September 2017, ET
confirmed the Contractor had provided workable and effective water quality

mitigation measures.

Photos showing the site situation of marine works in Box Culvert B which was taken
during the site audit in mid-October are shown in Appendix B.

5. Recommendation to the Contractor

The Contractor was reminded to continue to fully maintain all water quality mitigation
measures.

6. Follow up Status (Overall)
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The captioned exceedance was not related to the Contract and therefore, no
additional follow-up action is needed. However, ET proposed recommendations to
Contractor in particular to the following aspects when there are marine construction
activities.

Water Quality:

e Barges and hopper dredgers shall have tightfitting seals to their bottom
openings to prevent leakage of material,

e Any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

¢ Loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

e Excess material shall be cleaned from the decks and exposed fittings
of barges and hopper dredgers before the vessel is moved,;

e Adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

o All vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

e wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

e storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

¢ silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

e rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

¢ measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

e open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

¢ discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

e surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.
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Figure 1

The Location of WQM Stations
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Figure 2

The Locations of Marine Transportation and Marine-based Construction
Works
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Appendix A

Notification of Limit Level Exceedance
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MateriaL.ab

Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building
Notifications of Environmental Quality Limits Exceedances Notification No.: 20170908D0O_TURB_v2
Date of Notification: 13 September 2017
Works Inspected: Data collected from water sampling works on 8 September 2017 and the results were issued on 12
September 2017
Monitoring Location: Water Quality Monitoring Station
Parameter: Dissolved Oxygen (DO)/ Suspended-Selid{SS) Turbidity (TURB)
Action & Limit Level (AL & LL) / Measured Level:
MEASURED AT MID- | MEASURED AT MID-
PARAM | STATION DEPTH AL (mg/L) LL (mg/L) EBB TIDE (mg/L) FLOOD TIDE (mgiL)
IS5 Surface and Middle 5.0 4.9
157 Surface and Middle 4.8 51
Bottom 4.6 5.2
1S8 Surface and Middle 5.0 4.9
IS{Mf)9 Surface and Middle 5.3 4.8
IST0(N) Surface and Middle 4.9 4.7
Surface and Middle 5.0 4.7
IS(Mf)11
Bottom Surface and 4.8 4.6
S |_Surace and Middie | Surface and Mogke 4.6 49
56 M0 Bottom Mdle (except 5 43 5.0
i : mg/L for
1S17 Surface and Middle Bottom I?CZ) 4.9 4.7
Bottom 4.7 Bottom 4.3 4.5
SR3 Surface and Middle 3.6 4.7 49
SR4(N) Surface and Middle 5.2 4.9
SR5(N) Surface and Middle 5.0 4.8
SR6 Surface and Middle 4.9 4.9
SR7 Surface and Middle 5.1 4.9
Surface and Middle 49 4.3
SR10A —
Bottom 4.8 4.3
SR10B(N) | Surface and Middle 4.8 4.7
27.5 and 47.0 and
185 120% (i.e. 130% (i.e. 34.4 6.6
20.2 for mid- | 21.9 for mid-
ebb/13.7 for | ebb/14.9 for
IST0(N) mid-flood) of | mid-flood) of 252 31.6
upstream upstream
TURB Depth Average control control
IS(Mf)11 station’s station’s 17.8 29.0
turbidity at turbidity at
the same the same
SR6 tide of the tide of the 12.2 35.3
same day same day
Remarks:
Bold means AL exceedances.
Bold with underline means LL exceedances.
Upstream control stations of mid-ebb tide: CS(Mf)3(N) and CS4
Upstream control stations of mid-flood tide: CS(Mf)5, CS6 and CSA
Reviewed by Keith Chau Title ET Leader
N 2 ZZT‘Z
@— Date : 26 September 2017
Copied to Contractor, Engineer Representative and IEC/ENPO

Page 1
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MateriaL.ab

Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge

Hong Kong Boundary Crossing Facilities — Passenger Clearance Building
Notifications of Environmental Quality Limits Exceedances

Notification No.: 2017090855

Date of Notification: 19 September 2017

September 2017

Works Inspected: Data collected from water sampling works on 8 September 2017 and the results were issued on 18

Monitoring Location: Water Quality Monitoring Station

Parameter: Bisselved Oxygen{BO) Suspended Solid (SS ) Furbidity {TURB}

Action & Limit Level (AL & LL) / Measured Level:

MEASURED AT MID- | MEASURED AT MID-
PARAM | STATION DEPTH AL (mglL) LL (mg/L) EBB TIDE (mglL) FLOOD TIDE (mg/L)
34.4 and 130%
IS5 23.5 and 120% (i.e. 22.1 for mid- 28.4 8.7
(i.e. 20.4 for mid- ebb/11.4 for mid-
ebb/10.5 for mid- | flood) of upstream
Depth flood) of upstream control station’s
SS IST0(N) Average control station's SS at the same 195 355
S5 at the same tide of the same
tide of the same day and 10mg/L
IS(Mf)11 day for WSD Seawater 15.4 33.2
intakes
Remarks:
Bold means AL exceedances.
Bold with underline means LL exceedances.
Reviewed by Keith Chau Title ET Leader
~ -
(o220
Q’!— Date : 21 September 2017
7
Copied to Contractor, Engineer Representative and IEC/ENPO
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Appendix B

Photo showing the site situation of marine works in Box Culvert B
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INVESTIGATION REPORT ON

ACTION AND LIMIT LEVEL NON-COMPLIANCE

FOR

CONTRACT NO. HY/2013/03

Hong Kong Zhuhai Macao Bridge
Hong Kong Boundary Crossing Facilities — Vehicle Clearance Plazas and
Ancillary Buildings and Facilities

Report No. Ref.: 0165-15-IR0007

Prepared by: Mr. Vincent Lu

Reviewed by: Mr. Bong Yu

Certified by: M Date: 14/12/2017

I\/Tr. Arthur Cheng
Environmental Team Leader
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MATERIALAB CONSULTANTS LIMITED

®
Room 723 & 725, 7/F, Block B, M te l. b
Profit Industrial Building, Tel : (852)-24508238 a 'Ia a
1-15 Kwai Fung Crescent, Fax : (852)-24508032
Kwai Fong, Hong Kong. Email : mcl@fugro.com

NON-COMPLIANCE INVESTIGATION REPORT No.: 0165-15-IR007

1. Project Details
Contract No.: HY/2013/03
Contract Title: Hong Kong Zhuhai Macao Bridge Hong Kong Boundary Crossing
Facilities - Vehicle Clearance Plazas and Ancillary Buildings and
Facilities
Project Proponent: Highways Department
Main Contractor: China Harbour Engineering Co. Ltd.

2. Details of Non-compliance

Notification of Action/Limit Level Exceedance (20170911DO_v1) were forwarded by
the ET of Contract No. HY/2013/01 on 27 September 2017:

Monitoring Date: 11 September 2017

The Action and Limit Levels of dissolved oxygen (DO), turbidity and suspended solid
(SS) at determined from baseline monitoring data are listed below:

Monitoring Parameter Action Level (mg/L) Limit Level (mg/L)
DO (Surface and Middle) 5.0 4.2 (except 5 mg/L for FCZ)
DO (Bottom) 4.7 3.6
. Measured at mid- | Measured at mid-
Parameter| Station Depth ebb tide (mg/L) | flood tide (mg/L)
IS8 Surface & Middle 5.2 4.8
Bottom 50 4.6
IS(Mf)9 [Surface & Middle 5.3 4.8
Surface & Middle 4.9 4.6
ISTO(N) Bottom 4.8 4.4
Surface & Middle 4.9 4.6
IS(MP)11 Bottom 46 45
Surface & Middle 5.2 4.7
oo | 2MDI8 T Eottom 4.3 4.6
1S17 Surface & Middle 4.8 4.5
Bottom 4.2 4.2
SR4(N) |Surface & Middle 5.3 4.8
Surface & Middle 4.7 4.6
SR5(N) Bottom 46 46
Surface & Middle 4.7 4.7
SR6 Bottom 47 4.6
SR7 Surface & Middle 4.9 4.7
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Bottom 4.8 4.7
Surface & Middle 5.2 4.5
SR10A Bottom 5.1 4.1
Surface & Middle 4.8 4.2
SRI0B(N) Bottom 4.6 4.0
Notes:

Bold means AL exceedances
Bold with underline means LL exceedances

Monitoring was undertaken by the ET of Contract No. HY/2013/01 of HKBCF. The
Notification of Action/Limit Level Exceedance (20170911DO_v1) provided by the ET
of Contract No. HY/2013/01 of HKBCF are shown in Appendix A.

Investigation of Non-compliance

Summary of Investigation

As confirmed with Mr. Marko Chan, Environmental Officer, and operation team of
Contract No. HY/2013/03, there was marine transportation on the date of
exceedance. Regarding marine transportation, the vessels was sized to make sure
adequate clearance is maintained between vessels and the sea bed at all states of
the tide to ensure that undue turbidity is not generated by turbulence from vessel
movement or propeller wash. Regarding marine-based works in Box Culvert B, the
work undertaken at the date of exceedance was preparation work of precast
installation which had a cofferdam to separate seawater and works area. Silt curtain
was also maintained to enclose the work area of the outlet of the box culvert fully.
All sea water flows into the work area of box culvert B will be treated by desilting
facilities before discharge in accordance with the discharge license approved by
EPD for Contract No. HY/2013/03. It was unlikely to consume any dissolved oxygen
to cause the DO exceedances recorded at the concerned WQM stations during mid-
flood and mid-ebb tide on 11 September 2017. Besides, no organic matter
discharge from the works areas (i.e. box Culvert B) was observed, while there was
only Action Level exceedance of DO at the WQM stations closer to the works areas,
such as IS(Mf)11. Therefore, the exceedances on 11 September 2017 was
considered not related to construction site activities of Contract No. HY/2013/03.

The location of the WQM stations where exceedances were recorded and all
relevant WQM stations are shown in Figure 1 and the locations of marine-based
construction works are shown in Figure 2.

Investigation Results

The ET of Contract No. HY/2013/03 concluded that the captioned exceedance was
not related to the construction site activities of the contract. Nevertheless, the
Contractor had been reminded to comply with the requirements stipulated in the
Environmental Mitigation Implementation Schedule (EMIS) of the EM&A Manual, in
particular:

Water Quality:
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W1-

1. barges and hopper dredgers shall have tight fitting seals to their bottom
openings to prevent leakage of material,

2. any pipe leakages shall be repaired quickly. Plant should not be operated with
leaking pipes;

3. loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be filled
to a level which will cause overflow of materials or pollution of water during
loading or transportation;

4. excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved;

5. adequate freeboard shall be maintained on barges to reduce the likelihood of
decks being washed by wave action; and

6. all vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that undue
turbidity is not generated by turbulence from vessel movement or propeller
wash.

W2-

1. wastewater from temporary site facilities should be controlled to prevent direct
discharge to surface or marine waters;

2. storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment basins.
Channels, earth bunds or sand bag barriers should be provided on site to
properly direct stormwater to such silt removal facilities. Catchpits and
perimeter channels should be constructed in advance of site formation works
and earthworks;

3. silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at the
onset of and after each rainstorm;

4. rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

5. measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

6. open stockpiles of construction materials (e.g. aggregates and sand) on site
should be covered with tarpaulin or similar fabric during rainstorms;

7. discharges of surface run-off into foul sewers must always be prevented in order
not to unduly overload the foul sewerage system;

8. surface run-off from bunded areas should pass through oil/grease traps prior to
discharge to the stormwater system.

4, Follow up Status (Exceedance)
During weekly site audit on 25 and 31 August, 8 and 15 September 2017, ET
confirmed the Contractor had provided workable and effective water quality

mitigation measures.

Photos showing the site situation of marine works in Box Culvert B which was taken
during the site audit in mid-October are shown in Appendix B.

5. Recommendation to the Contractor
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The Contractor was reminded to continue to fully maintain all water quality mitigation
measures.

6. Follow up Status (Overall)

The captioned exceedance was not related to the Contract and therefore, no
additional follow-up action is needed. However, ET proposed recommendations to
Contractor in particular to the following aspects when there are marine construction
activities.

Water Quality:

° Barges and hopper dredgers shall have tight fitting seals to their bottom
openings to prevent leakage of material,

o Any pipe leakages shall be repaired quickly. Plant should not be operated with
leaking pipes;

° Loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

° Excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved;

. Adequate freeboard shall be maintained on barges to reduce the likelihood of
decks being washed by wave action; and

° All vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that undue
turbidity is not generated by turbulence from vessel movement or propeller
wash.

° wastewater from temporary site facilities should be controlled to prevent direct
discharge to surface or marine waters;

o storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment basins.
Channels, earth bunds or sand bag barriers should be provided on site to
properly direct stormwater to such silt removal facilities. Catchpits and
perimeter channels should be constructed in advance of site formation works
and earthworks;

. silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at the
onset of and after each rainstorm;

° rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

. measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

. open stockpiles of construction materials (e.g. aggregates and sand) on site
should be covered with tarpaulin or similar fabric during rainstorms;

o discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

. surface run-off from bunded areas should pass through oil/grease traps prior
to discharge to the stormwater system.
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Figure 1

The Location of WQM Stations
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Figure 2

The Locations of Marine Transportation and Marine-based Construction
Works
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Appendix A

Notification of Limit Level Exceedance
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MaterialL.ab

Contract No. HYI204 301 -
Hong Kong- Zhuhai- Macas Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Bullding
Hotifications of Environmental Quality Limits Exceedances Nodification Mo.: 2017081100 w1
Date of Notification: 15 September 3017
Works Inspected: Data collectad from water sampling works on 11 Septernber 2017 and the results were ssued on 14
September 2017
Monitoring Location: Water Cuality Monitoring Station
Parameter: Dissolved Oxygen (DO ) Suspended-Salid-{EE Turblain-{FHRE}
Action & Limit Level (AL & LL) / Measured Lewel:
MEASURED AT MID- | MEASURED AT MID-
FARAM | STATION DEFTH AL (mgil) LL {mgiL}) EBE TIDE (mgiL) FLOOD TIDE {mgL)
158 Surface and Middle 52 4.8
Bottom 50 4.6
IS{M)S Surface and Middle 53 4.8
Surface and Middle 4.9 4.6
IS10{M)
Baottom 4.8 a4
—— Surface and Middle 4.9 4.6
(M) Baottom 4.6 4.5
SIS Surface and Middle 52 4.7
() Baottom Surface and 4.3 4.6
Surface and Middle | Surfscs and Middle 4.8 45
1817 Mickdie 4.2
- Boittom 5.0 (except 5 42 42
SRA(N Surface and Middl ) mgiL. for 53 48
(M) urface iddie Elnttgm FCZ)
SRS(N) Surface and Middle LR Botom 47 4.6
Bottom 6 4.6 4.6
SRE Surface and Middle 4.7 4.7
Bottom 4.7 4.6
sRT Surface and Middle 4.9 4.7
Baottom 48 4.7
SR1DA Surface and Middle 5.2 4.5
Bottom 5.1 4.1
Surface and Middle 4.8 4.2
SR10B(N
™) Bottom 4.6 4.0
Remarka:
Baold means AL excesdances.
Bold with underine means LL exceedances.
Reviewed by -  Kaith Chau Title - ET Leader
r J: . r -j::‘ ¥ .
o el Date - 27 September 2017
Caopied to . Confractor, Engineer Representative and IECIENPO
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Appendix B

Photo showing the site situation of marine works in Box Culvert B
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INVESTIGATION REPORT ON

ACTION AND LIMIT LEVEL NON-COMPLIANCE

FOR

CONTRACT NO. HY/2013/03

Hong Kong Zhuhai Macao Bridge
Hong Kong Boundary Crossing Facilities — Vehicle Clearance Plazas and
Ancillary Buildings and Facilities

Report No. Ref.: 0165-15-IR0008

Prepared by: Mr. Vincent Lu

Reviewed by: Mr. Bong Yu

Certified by: M Date: 14/12/2017

I\/Tr. Arthur Cheng
Environmental Team Leader
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MATERIALAB CONSULTANTS LIMITED

®
Room 723 & 725, 7/F, Block B, M te l. b
Profit Industrial Building, Tel : (852)-24508238 a 'Ia a
1-15 Kwai Fung Crescent, Fax : (852)-24508032

Kwai Fong, Hong Kong. Email : mcl@fugro.com

NON-COMPLIANCE INVESTIGATION REPORT No.: 0165-15-IR008

1. Project Details
Contract No.: HY/2013/03
Contract Title: Hong Kong Zhuhai Macao Bridge Hong Kong Boundary Crossing
Facilities - Vehicle Clearance Plazas and Ancillary Buildings and
Facilities
Project Proponent: Highways Department
Main Contractor: China Harbour Engineering Co. Ltd.

2. Details of Non-compliance

Notification of Action/Limit Level Exceedance (20170913DO_v2) were forwarded by
the ET of Contract No. HY/2013/01 on 4 October 2017:

Monitoring Date: 13 September 2017

The Action and Limit Levels of dissolved oxygen (DO), turbidity and suspended solid
(SS) at determined from baseline monitoring data are listed below:

Monitoring Parameter Action Level (mg/L) Limit Level (mg/L)
DO (Surface and
Middle) 5.0 4.2 (except 5 mg/L for FCZ)
DO (Bottom) 4.7 3.6

. Measured at mid{ Measured at mid-
Parameter| Station Depth ebb tide (mg/L) | flood tide (mg/L)

IS5 Bottom 4.1 4.1

IS(Mf)9 Bottom 6.5 4.2

IS1I0(N) | Surface & Middle 4.7 5.0

IS(Mf)11 | Surface & Middle 5.1 4.9

IS(Mf)16 Bottom 4.1 4.2

Surface & Middle 5.0 4.9

bo IS17 Bottom 3.8 4.1

SR5(N) | Surface & Middle 4.8 5.5

Surface & Middle 4.9 4.4

SR10A Bottom 5.2 3.9

Surface & Middle 52 4.4

SR10B(N) Bottom 54 4.1

Notes:
Bold means AL exceedances
Bold with underline means LL exceedances
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Monitoring was undertaken by the ET of Contract No. HY/2013/01 of HKBCF. The
Notification of Action/Limit Level Exceedance (20170913DO_v2) provided by the ET
of Contract No. HY/2013/01 of HKBCF are shown in Appendix A.

3. Investigation of Non-compliance

Summary of Investigation

As confirmed with Mr. Marko Chan, Environmental Officer, and operation team of
Contract No. HY/2013/03, there was marine transportation on the date of
exceedance. Regarding marine transportation, the vessels was sized to make sure
adequate clearance is maintained between vessels and the sea bed at all states of
the tide to ensure that undue turbidity is not generated by turbulence from vessel
movement or propeller wash. Regarding marine-based works in Box Culvert B, the
work undertaken at the date of exceedance was preparation work of precast
installation which had a cofferdam to separate seawater and works area. Silt curtain
was also maintained to enclose the work area of the outlet of the box culvert fully.
All sea water flows into the work area of box culvert B will be treated by desilting
facilities before discharge in accordance with the discharge license approved by
EPD for Contract No. HY/2013/03. Besides, no organic matter discharge from the
works areas (i.e. box Culvert B) was observed. It was unlikely to consume any
dissolved oxygen to cause the DO exceedances recorded at the concerned WQM
stations during mid-flood and mid-ebb tide on 13 September 2017.

The location of the WQM stations where exceedances were recorded and all
relevant WQM stations are shown in Figure 1 and the locations of marine-based
construction works are shown in Figure 2.

Investigation Results

The ET of Contract No. HY/2013/03 concluded that the captioned exceedance was
not related to the construction site activities of the contract. Nevertheless, the
Contractor had been reminded to comply with the requirements stipulated in the
Environmental Mitigation Implementation Schedule (EMIS) of the EM&A Manual, in
particular:

e  Water Quality:

W1-

1. barges and hopper dredgers shall have tight fitting seals to their bottom
openings to prevent leakage of material,

2. any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

3. loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

4. excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved;

5. adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and
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6. all vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

W2-

1. wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

2. storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

3. silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

4. rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

5. measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

6. open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

7. discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

8. surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.

4, Follow up Status (Exceedance)
During weekly site audit on 25 and 31 August, 8 and 15 September 2017, ET
confirmed the Contractor had provided workable and effective water quality

mitigation measures.

Photos showing the site situation of marine works in Box Culvert B which was taken
during the site audit in mid-October are shown in Appendix B.

5. Recommendation to the Contractor

The Contractor was reminded to continue to fully maintain all water quality mitigation
measures.

6. Follow up Status (Overall)
The captioned exceedance was not related to the Contract and therefore, no
additional follow-up action is needed. However, ET proposed recommendations to

Contractor in particular to the following aspects when there are marine construction
activities.
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Water Quality:

e Barges and hopper dredgers shall have tightfitting seals to their bottom
openings to prevent leakage of material,

e Any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

¢ Loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

e Excess material shall be cleaned from the decks and exposed fittings
of barges and hopper dredgers before the vessel is moved,

o Adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

e All vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

e wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

e storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

¢ silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

e rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

¢ measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

e open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

o discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

e surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.
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Figure 1

The Location of WQM Stations
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Figure 2

The Locations of Marine Transportation and Marine-based Construction
Works
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Appendix A

Notification of Limit Level Exceedance
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Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building

Motifications of Environmental Quality Limits Exceedances Notification No.: 20170913D0_v2

Date of Notification: 19 September 2017

Works Inspected: Data collected from water sampling works on 13 September 2017 and the results were issued on 18
September 2017

Monitoring Location: Water Quality Monitoring Station

Parameter: Dissolved Oxygen (DO) Suspended-SelidSSyTurbidity- FIRE)
Action & Limit Level (AL & LL) / Measured Level:

MEASURED AT MID- | MEASURED AT MID-
PARAM | STATION DEPTH AL (mg/L) LL (mg/L) EBB TIDE (mglL) FLOOD TIDE (mg/L)
185 Botton 41 4.1
I1S{MP)2 Botton 6.5 4.2
IS10{N) Surface and Middle 4.7 5.0
IS(Mf)11 Surface and Middle Surface and 5.1 4.9
IS(MA)16 Bottom Sufaceand | Mdde 41 42
Surface and Middle |  Middle (except 5 5.0 49
po s >0 mglL for 38 4.1
Bottom Bottom FCZ) . -
SRS5(N) Surface and Middle 47 Bottom 438 5.5
SR10A Surface and Middle 36 49 4.4
Bottom 5.2 i9
Surface and Middle 5.2 4.4
SR10B(N) 2.4
Bottom 54 4.1
Remarks:
Bold means AL exceedances.
Bold with underline means LL exceedances.
Reviewedby : Keith Chau Title : ET Leader
- 77
JlLA L Date : 4 October 2017
Copied to :  Contractor, Engineer Representative and IEC/ENPO
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Appendix B

Photo showing the site situation of marine works in Box Culvert B
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INVESTIGATION REPORT ON

ACTION AND LIMIT LEVEL NON-COMPLIANCE

FOR

CONTRACT NO. HY/2013/03

Hong Kong Zhuhai Macao Bridge
Hong Kong Boundary Crossing Facilities — Vehicle Clearance Plazas and
Ancillary Buildings and Facilities

Report No. Ref.: 0165-15-IR0009

Prepared by: Mr. Vincent Lu

Reviewed by: Mr. Bong Yu

Certified by: M Date: 14/12/2017

I\/Tr. Arthur Cheng
Environmental Team Leader
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MATERIALAB CONSULTANTS LIMITED

Room 723 & 725, 7/F, Block B,
Profit Industrial Building,

1-15 Kwai Fung Crescent,
Kwai Fong, Hong Kong.

MateriaL.ab

Tel
Fax
Email

1 (852)-24508238
: (852)-24508032
: mcl@fugro.com

NON-COMPLIANCE INVESTIGATION REPORT No.: 0165-15-IR009

1. Project Details
Contract No.: HY/2013/03
Contract Title: Hong Kong Zhuhai Macao Bridge Hong Kong Boundary Crossing
Facilities - Vehicle Clearance Plazas and Ancillary Buildings and
Facilities
Project Proponent: Highways Department
Main Contractor: China Harbour Engineering Co. Ltd.

Details of Non-compliance

Notification of Action/Limit Level Exceedance (20170915DO_TURB_v3) were
forwarded by the ET of Contract No. HY/2013/01 on 27 September 2017:

Monitoring Date: 15 September 2017

The Action and Limit Levels of dissolved oxygen (DO), turbidity and suspended solid
(SS) at determined from baseline monitoring data are listed below:

Monitoring . -
Parameter Action Level (mg/L) Limit Level (mg/L)
DO (Surface
and Middle) 5.0 4.2 (except 5 mg/L for FCZ)
DO (Bottom) 4.7 3.6
27.5 and 120% (i.e. 19.6 for | 47.5 and 130% (i.e. 21.2 for mid-
Depth- mid-ebb/15.4 for mid-flood) | ebb/16.7 for mid-flood) of
averaged of upstream control station’s | upstream control station’s
turbidity turbidity at the same tide of | turbidity at the same tide of the
the same day same day
. Measured at mid- | Measured at mid-
Parameter | Station | Depth | ")\ i4e (mgiL) | flood tide (mg/L)
IS10(N) Bottom 4.2 4.5
Surface &
IS(Mf)11 Middle 4.1 4.7
Surface &
517 Middle 4.9 57
DO Bottom 3.9 4.7
Surface & 55 48
SR6 Middle ' .
Bottom 4.7 4.5
Surface &
SR10A | Middle 55 4.7
Bottom 54 3.9
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Surface &
SR10B(N) | _Middle 54 4.6
Bottom 5.0 4.3
- Depth *
Turbidity IS8 average 10.6 NTU 95.4 NTU
Notes:

Bold means AL exceedances

Bold with underline means LL exceedances

Upstream control stations of mid-ebb tide: CS(Mf)3(N) and CS4

Upstream control stations of mid-flood tide: CS(Mf)5, CS6 and CSA

*The muddy water was observed due to 3 fast boats were moving around near the
monitoring location during measurement period.

Monitoring was undertaken by the ET of Contract No. HY/2013/01 of HKBCF. The
Notification of Action/Limit Level Exceedance (20170915DO_TURB_v3) provided
by the ET of Contract No. HY/2013/01 of HKBCF are shown in Appendix A.
Investigation of Non-compliance

Summary of Investigation

As confirmed with Mr. Marko Chan, Environmental Officer, and operation team of
Contract No. HY/2013/03, there was marine transportation on the date of
exceedance. Regarding marine transportation, the vessels was sized to make sure
adequate clearance is maintained between vessels and the sea bed at all states of
the tide to ensure that undue turbidity is not generated by turbulence from vessel
movement or propeller wash. For turbidity exceedance recorded at the WQM station
IS8, the concerned WQM stations where the exceedances were recorded were not
close to the marine delivery route of Contract No. HY/2013/03, while there was no
notification of exceedance received at the WQM stations closer to the marine
delivery route, such as IS(Mf)11. Regarding marine-based works in Box Culvert B,
the work undertaken at the date of exceedance was preparation work of precast
installation which had a cofferdam to separate seawater and works area. Silt curtain
was also maintained to enclose the work area of the outlet of the box culvert fully.
All sea water flows into the work area of box culvert B will be treated by desilting
facilities before discharge in accordance with the discharge license approved by
EPD for Contract No. HY/2013/03. Besides, no organic matter discharge from the
works areas (i.e. box Culvert B) was observed. It was unlikely that the works
undertaken by Contract No. HY/2013/03 consumed any dissolved oxygen to cause
DO exceedances recorded at the concerned WQM stations during mid-flood and
mid-ebb tide on 15 September 2017.

For turbidity exceedance, the exceedance recorded at the concerned WQM station
(i.e. 1S8) is far away from the marine works area of Contract No. HY/2013/03, while
there was no notification of exceedance received at the WQM stations closer to the
works areas, such as IS(Mf)11. Besides, fast boats moving around near the
monitoring location during measurement period as mentioned in Notification of
Action/Limit Level Exceedance may be one of the reason for turbidity exceedance.
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It was unlikely that the works undertaken by Contract No. HY/2013/03 caused
turbidity exceedance recorded at the concerned WQM stations during mid-flood tide
on 15 September 2017.

The location of the WQM stations where exceedances were recorded and all
relevant WQM stations are shown in Figure 1 and the locations of marine-based
construction works are shown in Figure 2.

Investigation Results

The ET of Contract No. HY/2013/03 concluded that the captioned exceedance was
not related to the construction site activities of the contract. Nevertheless, the
Contractor had been reminded to comply with the requirements stipulated in the
Environmental Mitigation Implementation Schedule (EMIS) of the EM&A Manual, in
particular:

e  Water Quality:

W1-

1. barges and hopper dredgers shall have tight fitting seals to their bottom
openings to prevent leakage of material,

2. any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

3. loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

4. excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved;

5. adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

6. all vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

W2-

1. wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

2. storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

3. silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

4. rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

5. measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;
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6. open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

7. discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

8. surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.

4, Follow up Status (Exceedance)

During weekly site audit on 8, 15 and 21 September 2017, ET confirmed the
Contractor had provided workable and effective water quality mitigation measures.

Photos showing the site situation of marine works in Box Culvert B which was taken
during the site audit in mid-October are shown in Appendix B.

5. Recommendation to the Contractor

The Contractor was reminded to continue to fully maintain all water quality mitigation
measures.

6. Follow up Status (Overall)

The captioned exceedance was not related to the Contract and therefore, no
additional follow-up action is needed. However, ET proposed recommendations to
Contractor in particular to the following aspects when there are marine construction
activities.

Water Quality:

e Barges and hopper dredgers shall have tightfitting seals to their bottom
openings to prevent leakage of material,

e Any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

¢ Loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

o Excess material shall be cleaned from the decks and exposed fittings
of barges and hopper dredgers before the vessel is moved,;

e Adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

o All vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

e wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

e storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
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site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

¢ silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

e rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

¢ measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

e open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

o discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

e surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.
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Figure 1

The Location of WQM Stations
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Figure 2

The Locations of Marine Transportation and Marine-based Construction
Works
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Appendix A

Notification of Limit Level Exceedance
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Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building

Notifications of Environmental Quality Limits Exceedances Notification No.: 20170915D0_TURB_v3

Date of Notification: 21 September 2017

Works Inspected: Data collected from water sampling works on 15 September 2017 and the results were issued on 19
September 2017

Monitoring Location: Water Quality Monitoring Station

Parameter: Dissolved Oxygen (DO)/ Suspended Selid{SS) Turbidity (TURB)
Action & Limit Level (AL & LL) / Measured Level:

MEASURED AT MID- | MEASURED AT MID-
PARAM | STATION DEPTH AL (mg/L) LL (mg/L) EBB TIDE (mglL) FLOOD TIDE (mglL)
IST10(N) Bottom 4.2 4.5
IS(Mf)11 Surface and Middle 4.1 4.7
Surface and Middle Surface and 4.9 5.7
1817 Bottom s Middle
urface and 4.2 3.9 4.7
0 rg | Surface and Middie Mdle (except 5 55 4.3
. /L fi
Surf; Bl:'“C::ImM'cIl:II Bt:t‘tgm mgczfr ;; ::
urface and Middle . X .
SR10A Bottom =
Bottom 3.6 54 3.9
Surface and Middle 54 4.6
SR10B(N)
Bottom 5.0 43
27.5 and 47.0 and
120% (i.e. 130% (i.e.
19.6 for mid- | 21.2 for mid-
ebb/15.4 for | ebb/16.7 for
mid-floed) of | mid-flood) of
TURB IS8 Depth Average “gﬁ:ﬁzlm “EEL’?;I’” 10.6 95.4*
station’s station’s
turbidity at turbidity at
the same the same
tide of the tide of the
same day same day
Remarks:

Bold means AL exceedances.

Bold with underline means LL exceedances.

Upstream control stations of mid-ebb tide: CS{Mf)3(N) and CS4

Upstream control stations of mid-flood tide: CS(Mf)5, CS6 and CSA

*The muddy water was observed due to 3 fast boats were moving around near the monitoring location during measurement

period.
Reviewed by : Keith Chau Title : ET Leader
%7
@— Date 27 September 2017
7/
Copied to :  Contractor, Engineer Representative and IEC/ENPO
Page 1
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Appendix B

Photo showing the site situation of marine works in Box Culvert B
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INVESTIGATION REPORT ON

ACTION AND LIMIT LEVEL NON-COMPLIANCE

FOR

CONTRACT NO. HY/2013/03

Hong Kong Zhuhai Macao Bridge
Hong Kong Boundary Crossing Facilities — Vehicle Clearance Plazas and
Ancillary Buildings and Facilities

Report No. Ref.: 0165-15-IR0010

Prepared by: Mr. Vincent Lu

Reviewed by: Mr. Bong Yu

Certified by: M Date: 14/12/2017

I\/Tr. Arthur Cheng
Environmental Team Leader
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MATERIALAB CONSULTANTS LIMITED

®
Room 723 & 725, 7/F, Block B, M te l. b
Profit Industrial Building, Tel : (852)-24508238 a 'Ia a
1-15 Kwai Fung Crescent, Fax : (852)-24508032
Kwai Fong, Hong Kong. Email : mcl@fugro.com

NON-COMPLIANCE INVESTIGATION REPORT No.: 0165-15-IR0010

1. Project Details
Contract No.: HY/2013/03
Contract Title: Hong Kong Zhuhai Macao Bridge Hong Kong Boundary Crossing
Facilities - Vehicle Clearance Plazas and Ancillary Buildings and
Facilities
Project Proponent: Highways Department
Main Contractor: China Harbour Engineering Co. Ltd.
2. Details of Non-compliance
Notification of Action/Limit Level Exceedance (20170918DO & 20170918SS) were
forwarded by the ET of Contract No. HY/2013/01 on 21 September 2017 & 27
September 2017:
Monitoring Date: 18 September 2017

The Action and Limit Levels of dissolved oxygen (DO) and suspended solid (SS) at
determined from baseline monitoring data are listed below:

“ggp;:ﬁgtg? Action Level (mg/L) Limit Level (mg/L)
[;g d(l\sﬂlijdrga;g? 5.0 4.2 (except 5 mg/L for FCZ)
DO (Bottom) 4.7 3.6
Depth- 2?_,.5 and 120% (i.e_. 9.9 for | 34.4 and 130% (i.e. 10.8 for mid-
averaged mid-ebb/13.4 for mid- ebb/14.5 fo'r m’ld-flood) of upstream
Suspended rooQ) (?f upstream control qontrol station’s SS at the same
Solid s_tatlon s SS at the same tide of the same day and 10mg/L
tide of the same day for WSD Seawater intakes
. Measured at mid- | Measured at mid-
Parameter | Station Depth ebb tide (mg/L) | flood tide (mg/L)
IS5 Bottom 4.5 5.8
IS10(N) Bottom 4.6 5.0
IS(Mf)11 Bottom 4.6 5.0
DO IS(Mf)16 Bottom 4.4 5.0
SR6 Surface & Middle 4.7 4.4
Bottom 4.5 4.3
SR10A |[Surface & Middle 5.5 4.7
SR10B(N) |Surface & Middle 54 4.9
SS IS8 Depth average 6.3 25.0
Notes:

Bold means AL exceedances
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Bold with underline means LL exceedances
Upstream control stations of mid-ebb tide: CS(Mf)3(N) and CS4
Upstream control stations of mid-flood tide: CS(Mf)5, CS6 and CSA

Monitoring was undertaken by the ET of Contract No. HY/2013/01 of HKBCF. The
Notification of Action/Limit Level Exceedance (20170918DO & 20170918SS)
provided by the ET of Contract No. HY/2013/01 of HKBCF are shown in Appendix
A.

3. Investigation of Non-compliance

Summary of Investigation

As confirmed with Mr. Marko Chan, Environmental Officer, and operation team of
Contract No. HY/2013/03, there was marine transportation on the date of
exceedance. Regarding marine transportation, the vessels was sized to make sure
adequate clearance is maintained between vessels and the sea bed at all states of
the tide to ensure that undue turbidity is not generated by turbulence from vessel
movement or propeller wash. For SS exceedance recorded at the WQM station IS8,
the concerned WQM stations where the exceedances were recorded were not close
to the marine delivery route of Contract No. HY/2013/03, while there was no
notification of exceedance received at the WQM stations closer to the marine
delivery route, such as IS(Mf)11. Regarding marine-based works in Box Culvert B,
the work undertaken at the date of exceedance was preparation work of precast
installation which had a cofferdam to separate seawater and works area. Silt curtain
was also maintained to enclose the work area of the outlet of the box culvert fully.
All sea water flows into the work area of box culvert B will be treated by desilting
facilities before discharge in accordance with the discharge license approved by
EPD for Contract No. HY/2013/03. Besides, no organic matter discharge from the
works areas (i.e. box Culvert B) was observed. It was unlikely to consume any
dissolved oxygen to cause the DO exceedances recorded at the concerned WQM
stations during mid-flood and mid-ebb tide on 18 September 2017.

For SS exceedance, the exceedance recorded at the concerned WQM station (i.e.
IS8) is far away from the marine works area of Contract No. HY/2013/03, while there
was no notification of exceedance received at the WQM stations closer to the works
areas, such as IS(Mf)11. It was unlikely that the works undertaken by Contract No.
HY/2013/03 caused SS exceedance recorded at the concerned WQM station during
mid-flood tide on 18 September 2017.

The location of the WQM stations where exceedances were recorded and all
relevant WQM stations are shown in Figure 1 and the locations of marine-based
construction works are shown in Figure 2.

Investigation Results

The ET of Contract No. HY/2013/03 concluded that the captioned exceedance was
not related to the construction site activities of the contract. Nevertheless, the
Contractor had been reminded to comply with the requirements stipulated in the
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Environmental Mitigation Implementation Schedule (EMIS) of the EM&A Manual, in
particular:

e  Water Quality:

W1-

1. barges and hopper dredgers shall have tight fitting seals to their bottom
openings to prevent leakage of material,

2. any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

3. loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

4. excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved;

5. adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

6. all vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

W2-

1. wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

2. storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

3. silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

4. rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

5. measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

6. open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

7. discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

8. surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.

4, Follow up Status (Exceedance)

During weekly site audit on 8, 15 and 21 September 2017, ET confirmed the
Contractor had provided workable and effective water quality mitigation measures.
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Photos showing the site situation of marine works in Box Culvert B which was taken
during the site audit in mid-October are shown in Appendix B.

5. Recommendation to the Contractor

The Contractor was reminded to continue to fully maintain all water quality mitigation
measures.

6. Follow up Status (Overall)

The captioned exceedance was not related to the Contract and therefore, no
additional follow-up action is needed. However, ET proposed recommendations to
Contractor in particular to the following aspects when there are marine construction
activities.

Water Quality:

e Barges and hopper dredgers shall have tightfitting seals to their bottom
openings to prevent leakage of material,

e Any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

¢ Loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

e Excess material shall be cleaned from the decks and exposed fittings
of barges and hopper dredgers before the vessel is moved,;

o Adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

o All vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

e wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

e storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

¢ silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

e rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

e measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

e open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;
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o discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

e surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.

The copyright of this document is owned by MateriaLab Consultants Ltd. It may not be reproduced except with prior written approval from the Company.

A Fugro Group Company



MATERIALAB CONSULTANTS LIMITED -
MateriaL.ab

Room 723 & 725, 7/F, Block B,

Profit Industrial Building, Tel : (852)-24508238
1-15 Kwai Fung Crescent, Fax : (852)-24508032
Kwai Fong, Hong Kong. Email : mcl@fugro.com

Figure 1

The Location of WQM Stations
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Figure 2

The Locations of Marine Transportation and Marine-based Construction
Works
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Appendix A

Notification of Limit Level Exceedance
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Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building

Notifications of Environmental Quality Limits Exceedances Motification No.: 2017091855

Date of Notification: 27 September 2017

Works Inspected: Data collected from water sampling works on 18 September 2017 and the results were issued on 27
September 2017

Monitoring Location: Water Quality Monitoring Station

Parameter: Bisselved Oxygen{BO¥ Suspended Solid (SS ) Furbidity {FTURE}
Action & Limit Level (AL & LL) / Measured Level:

MEASURED AT MID- | MEASURED AT MID-

PARAM | STATION | DEPTH AL (mglL) LL (mg/L) EBB TIDE (mg/L) FLOOD TIDE (mglL)

34.4 and 130%
23.5and 120% (i.e. 10.8 for mid-
(i.e. 9.9 for mid- ebb/14.5 for mid-

ebb/13.4 for mid- | flood) of upstream

Depth | flood) of upstream control station’s
S 158 Average control station's S5 at the same 6.3 2.0
S5 at the same tide of the same
tide of the same day and 10mg/L
day for WSD Seawater
intakes
Remarks:

Bold means AL exceedances.

Bold with underline means LL exceedances.

Upstream control stations of mid-ebb tide: CS(Mf)3(N) and CS4
Upstream control stations of mid-flood tide: CS(Mf)5, CS6 and CSA

Reviewed by : Keith Chau Title : ET Leader
(20
@7{ ol Date 27 September 2017
Copied to - Contractor, Engineer Representative and IEC/ENPO
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Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building

Notifications of Environmental Quality Limits Exceedances Motification No.: 20170918D0

Date of Notification: 21 September 2017

Works Inspected: Data collected from water sampling works on 18 September 2017 and the results were issued on 21
September 2017

Monitoring Location: Water Quality Monitoring Station

Parameter: Dissolved Oxygen (DO)/ Suspended-Seld{SSHTurbidity (TURE}
Action & Limit Level (AL & LL) / Measured Level:

PARAM | STATION DEPTH AL(mgll) | LL(mgn) | MEASURED (“:Igm')[" '\;ES%RTE'SEA& ':'J!E}‘
1S5 Bottom a5 5.8
IST10(N) Bottom Surface and 4.6 5.0
IS(Mf)11 Bottom Surface and M:’g'e 46 50
56 IS(Mf)16 Bottom M';g'e (except 5 a4 5.0
SRo Surface and Middle |  gottom m'?(r:sz)or 47 44
Bottomn 4.7 Bottom 4.5 43
SR10A | Surface and Middle 3.6 5.5 47
SR10B(N) | Surface and Middle 5.4 49
Remarks:

Bold means AL exceedances.
Bold with underline means LL exceedances.

Reviewed by : Keith Chau Title : ET Leader
Z E;Zj _
@j Date : 21 September 2017
7
Copied to :  Contractor, Engineer Representative and IEC/ENPO
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Appendix B

Photo showing the site situation of marine works in Box Culvert B
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INVESTIGATION REPORT ON

ACTION AND LIMIT LEVEL NON-COMPLIANCE

FOR

CONTRACT NO. HY/2013/03

Hong Kong Zhuhai Macao Bridge
Hong Kong Boundary Crossing Facilities — Vehicle Clearance Plazas and
Ancillary Buildings and Facilities

Report No. Ref.: 0165-15-IR0011

Prepared by: Mr. Vincent Lu

Reviewed by: Mr. Bong Yu

Certified by: M Date: 14/12/2017

I\/Tr. Arthur Cheng
Environmental Team Leader
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MATERIALAB CONSULTANTS LIMITED

Room 723 & 725, 7/F, Block B,
Profit Industrial Building,

1-15 Kwai Fung Crescent,
Kwai Fong, Hong Kong.

MateriaL.ab

Tel
Fax
Email

1 (852)-24508238
: (852)-24508032
: mcl@fugro.com

NON-COMPLIANCE INVESTIGATION REPORT No.: 0165-15-IR0011

1. Project Details

Contract No.: HY/2013/03

Contract Title: Hong Kong Zhuhai Macao Bridge Hong Kong Boundary Crossing
Facilities - Vehicle Clearance Plazas and Ancillary Buildings and
Facilities

Project Proponent: Highways Department

Main Contractor: China Harbour Engineering Co. Ltd.

Details of Non-compliance

Notification of Action/Limit Level Exceedance (20170920D0O) was forwarded by the

ET of Contract No. HY/2013/01 on 27 September 2017. Notification of Action/Limit

Level Exceedance (20170920SS) was forwarded by the ET of Contract No.

HY/2013/01 on 06 October 2017:

Monitoring Date: 20 September 2017

The Action and Limit Levels of dissolved oxygen (DO) at determined from baseline
monitoring data are listed below:

Monitoring : o
Parameter Action Level (mg/L) Limit Level (mg/L)
DO (Surface
and Middle) 5.0 4.2 (except 5 mg/L for FCZ)
DO (Bottom) 4.7 3.6
. 34.4 and 130% (i.e. 22.1 for mid-
23.5 and 120% (i.e. 20.4 for :
mid-ebb /10.5 for mid-flood) ebb/11.4 fo.r m,ld—flood) of upstream
., | control station’s
SS of upstream control station’s h . f1h
SS at the same tide of the SS at the same tide of the same
day and 10mg/L for WSD Seawater
same day :
intakes
. Measured at mid- | Measured at mid-
Parameter | Station Depth ebb tide (mg/L) | flood tide (mg/L)
Surface &
SR6 Middle 51 4.5
Bottom 5.0 4.6
Surface &
DO SR10A Middle 50 4.5
Bottom 4.7 45
Surface &
SR10B(N) Middle 50 4.5
ss SR6 Depth 10.4 25.4
average
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Notes:

Bold means AL exceedances

Bold with underline means LL exceedances

Upstream control stations of mid-ebb tide: CS(Mf)3(N) and CS4
Upstream control stations of mid-flood tide: CS(Mf)5, CS6 and CSA

Monitoring was undertaken by the ET of Contract No. HY/2013/01 of HKBCF. The
Notification of Action/Limit Level Exceedance (20170920DO) provided by the ET of
Contract No. HY/2013/01 of HKBCF are shown in Appendix A.

3. Investigation of Non-compliance

Summary of Investigation

As confirmed with Mr. Marko Chan, Environmental Officer, and operation team of
Contract No. HY/2013/03, there was marine transportation on the date of
exceedance. Regarding marine transportation, the vessels was sized to make sure
adequate clearance is maintained between vessels and the sea bed at all states of
the tide to ensure that undue turbidity is not generated by turbulence from vessel
movement or propeller wash. For turbidity exceedance recorded at the WQM station
SR6, the concerned WQM stations where the exceedances were recorded were not
close to the marine delivery route of Contract No. HY/2013/03, while there was no
notification of exceedance received at the WQM stations closer to the marine
delivery route, such as IS(Mf)11. Regarding marine-based works in Box Culvert B,
the work undertaken at the date of exceedance was preparation work of precast
installation which had a cofferdam to separate seawater and works area. Silt curtain
was also maintained to enclose the work area of the outlet of the box culvert fully.
All sea water flows into the work area of box culvert B will be treated by desilting
facilities before discharge in accordance with the discharge license approved by
EPD for Contract No. HY/2013/03. In addition, the exceedances recorded at the
concerned WQM stations (i.e. SR6, SR10A and SR10B(N)) are far away from the
marine works area of Contract No. HY/2013/03, while there was no naotification of
exceedance received at the WQM stations closer to the works areas, such as
IS(Mf)11. It was unlikely to consume any dissolved oxygen to cause the DO
exceedances recorded at the concerned WQM stations during mid-flood tide on 20
September 2017.

The location of the WQM stations where exceedances were recorded and all
relevant WQM stations are shown in Figure 1 and the locations of marine-based
construction works are shown in Figure 2.

Investigation Results

The ET of Contract No. HY/2013/03 concluded that the captioned exceedance was
not related to the construction site activities of the contract. Nevertheless, the
Contractor had been reminded to comply with the requirements stipulated in the
Environmental Mitigation Implementation Schedule (EMIS) of the EM&A Manual, in
particular:
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e  Water Quality:

W1-

1. barges and hopper dredgers shall have tight fitting seals to their bottom
openings to prevent leakage of material,

2. any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

3. loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

4. excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved;

5. adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

6. all vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

W2-

1. wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

2. storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

3. silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

4. rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

5. measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

6. open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

7. discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

8. surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.

4, Follow up Status (Exceedance)
During weekly site audit on 25 and 31 August, 8, 15 and 21 September 2017, ET
confirmed the Contractor had provided workable and effective water quality

mitigation measures.

Photos showing the site situation of marine works in Box Culvert B which was taken
during the site audit in mid-October are shown in Appendix B.
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5. Recommendation to the Contractor

The Contractor was reminded to continue to fully maintain all water quality mitigation
measures.

6. Follow up Status (Overall)

The captioned exceedance was not related to the Contract and therefore, no
additional follow-up action is needed. However, ET proposed recommendations to
Contractor in particular to the following aspects when there are marine construction
activities.

Water Quality:

e Barges and hopper dredgers shall have tightfitting seals to their bottom
openings to prevent leakage of material,

e Any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

¢ Loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

o Excess material shall be cleaned from the decks and exposed fittings
of barges and hopper dredgers before the vessel is moved;

o Adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

o All vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

e wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

e storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

¢ silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

e rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

e measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

e open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

o discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;
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e surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.
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Figure 1

The Location of WQM Stations
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Figure 2

The Locations of Marine Transportation and Marine-based Construction
Works
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Appendix A

Notification of Limit Level Exceedance
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Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building

Notifications of Environmental Quality Limits Exceedances Motification No.: 2017092000

Date of Notification: 25 September 2017

Works Inspected: Data collected from water sampling works on 20 September 2017 and the results were issued on 23
September 2017

Monitoring Location: Water Quality Monitoring Station

Parameter: Dissolved Oxygen (DO)/ Suspended Sold {SSH Furbidity (TURE}
Action & Limit Level (AL & LL) / Measured Level:

MEASURED AT MID- | MEASURED AT MID-
PARAM | STATION DEPTH AL (mgiL) LL (mg/L) EBB TIDE (mglL) FLOOD TIDE (mg/L)
<R6 Surface and Middle Surr;?gdel and 5.1 45
iddle
Bottom Surtace and 4.2 5.0 46
Middle (except 5
DO Surface and Middle 5.0 m fLF;Dr 5.0 45
SR10A Bottom g
Bottom 47 FCZ) 47 45
’ Bottom
SR10B(N) | Surface and Middle 16 5.0 45
Remarks:
Bold means AL exceedances.
Bold with underline means LL exceedances.
Reviewed by : Keith Chau Title : ET Leader
L .
Ir
Q’ﬁ : Date : 25 September 2017

Copied to :  Contractor, Engineer Representative and IEC/ENPO
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Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building

Notifications of Environmental Quality Limits Exceedances Notification No.: 2017092085

Date of Notification: 6 October 2017

Works Inspected: Data collected from water sampling works on 20 September 2017 and the results were issued on 29
September 2017

Monitoring Location: Water Quality Monitoring Station

Parameter: Dissolved Oxygen{BO} Suspended Solid (SS)Furbidib{TURB}

Action & Limit Level (AL & LL) / Measured Level:

MEASURED AT MID- | MEASURED AT MID-
PARAM | STATION DEPTH AL (mg/L) LL (mg/L) EBB TIDE (mg/L) FLOOD TIDE (mgiL)
34.4 and 130%
23.5 and 120% (i.e. 18.1 for mid-
(i.e. 16.7 for mid- ebb/20.6 for mid-
ebb/19.0 for mid- | flood) of upstream
Depth flood) of upstream control station’s
88 SRE Average control station’s SS at the same 104 254
§S at the same tide of the same
tide of the same day and 10mg/L
day for WSD Seawater
intakes
Remarks:
Bold means AL exceedances.
Bold with underline means LL exceedances.
Upstream control stations of mid-ebb tide: CS(Mf)3(N) and C54
Upstream control stations of mid-flood tide: CS(Mf)5, CS6 and CSA
Reviewed by Keith Chau Title ET Leader
M Date : 6 October 2017
7
Copied to Contractor, Engineer Representative and IEC/ENPO
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Appendix B

Photo showing the site situation of marine works in Box Culvert B
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INVESTIGATION REPORT ON

ACTION AND LIMIT LEVEL NON-COMPLIANCE

FOR

CONTRACT NO. HY/2013/03

Hong Kong Zhuhai Macao Bridge
Hong Kong Boundary Crossing Facilities — Vehicle Clearance Plazas and
Ancillary Buildings and Facilities

Report No. Ref.: 0165-15-IR0012

Prepared by: Mr. Vincent Lu

Reviewed by: Mr. Bong Yu

Certified by: M Date: 14/12/2017

I\/Tr. Arthur Cheng
Environmental Team Leader
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MATERIALAB CONSULTANTS LIMITED

®
Room 723 & 725, 7/F, Block B, M te l. b
Profit Industrial Building, Tel : (852)-24508238 a 'Ia a
1-15 Kwai Fung Crescent, Fax : (852)-24508032

Kwai Fong, Hong Kong. Email : mcl@fugro.com

NON-COMPLIANCE INVESTIGATION REPORT No.: 0165-15-IR0012

1. Project Details
Contract No.: HY/2013/03
Contract Title: Hong Kong Zhuhai Macao Bridge Hong Kong Boundary Crossing
Facilities - Vehicle Clearance Plazas and Ancillary Buildings and
Facilities
Project Proponent: Highways Department
Main Contractor: China Harbour Engineering Co. Ltd.

2. Details of Non-compliance

Notification of Action/Limit Level Exceedance (20170922DQO) was forwarded by the
ET of Contract No. HY/2013/01 on 27 September 2017:

Monitoring Date: 22 September 2017

The Action and Limit Levels of dissolved oxygen (DO) at determined from baseline
monitoring data are listed below:

Monitoring Parameter Action Level (mg/L) Limit Level (mg/L)
DO (hsﬂ?drgﬁg(; and 5.0 4.2 (except 5 mg/L for FCZ)
DO (Bottom) 4.7 3.6

Parameter |  Station Deptn | "E E[Jirdeed(?ntgr?ﬂ;j_ “4333“{.33 ?r;r;/if)_

IS8 ,\S/I‘i‘(;g"’}ge & 5.2 4.8

IS(Mf)9 ,\S/I‘i‘(;g’}ge & 53 4.9

sto0) | widdle 48 48

Bottom 4.6 4.8

50 IS(Mf)11 ,\S/I‘i‘(;g"’}ge & 4.7 4.9

IS(Mf)16 ,\S/I‘i‘ég"’}ge & 5.1 4.8

1S17 ,\S/I‘ijég"’}ge & 5.0 4.8

SR3 ,\S/I‘ijéga}ge & 4.9 5.0

SR4(N) ,\S/I‘ijéga}ge & 5.2 4.8
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Surface &
SR5(N) Middle 4.9 4.8
Surface &
SR6 Middle 4.8 4.8
Surface &
SR7 Middle 5.0 4.8
Surface &
SR10A Middle 4.9 4.7
Surface &
SR10B(N) | Middle 4.8 4.6
Bottom 4.9 4.5
Notes:

Bold means AL exceedances
Bold with underline means LL exceedances

Monitoring was undertaken by the ET of Contract No. HY/2013/01 of HKBCF. The
Notification of Action/Limit Level Exceedance (20170922DO) provided by the ET of
Contract No. HY/2013/01 of HKBCF are shown in Appendix A.

3. Investigation of Non-compliance

Summary of Investigation

As confirmed with Mr. Marko Chan, Environmental Officer, and operation team of
Contract No. HY/2013/03, there was marine transportation on the date of
exceedance. Regarding marine transportation, the vessels was sized to make sure
adequate clearance is maintained between vessels and the sea bed at all states of
the tide to ensure that undue turbidity is not generated by turbulence from vessel
movement or propeller wash. Regarding marine-based works in Box Culvert B, the
work undertaken at the date of exceedance was preparation work of precast
installation which had a cofferdam to separate seawater and works area. Silt curtain
was also maintained to enclose the work area of the outlet of the box culvert fully.
All sea water flows into the work area of box culvert B will be treated by desilting
facilities before discharge in accordance with the discharge license approved by
EPD for Contract No. HY/2013/03. Besides, no organic matter discharge from the
works areas (i.e. box Culvert B) was observed. It was unlikely to consume any
dissolved oxygen to cause the DO exceedances recorded at the concerned WQM
stations during mid-flood tide on 22 September 2017.

The location of the WQM stations where exceedances were recorded and all
relevant WQM stations are shown in Figure 1 and the locations of marine-based
construction works are shown in Figure 2.

Investigation Results

The ET of Contract No. HY/2013/03 concluded that the captioned exceedance was
not related to the construction site activities of the contract. Nevertheless, the
Contractor had been reminded to comply with the requirements stipulated in the
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Environmental Mitigation Implementation Schedule (EMIS) of the EM&A Manual, in
particular:

e  Water Quality:

W1-

1. barges and hopper dredgers shall have tight fitting seals to their bottom
openings to prevent leakage of material,

2. any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

3. loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

4. excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved;

5. adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

6. all vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

W2-

1. wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

2. storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

3. silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

4. rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

5. measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

6. open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

7. discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

8. surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.

4. Follow up Status (Exceedance)

During weekly site audit on 8, 15, 21 and 25 September 2017, ET confirmed the
Contractor had provided workable and effective water quality mitigation measures.
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Photos showing the site situation of marine works in Box Culvert B which was taken
during the site audit in mid-October are shown in Appendix B.

5. Recommendation to the Contractor

The Contractor was reminded to continue to fully maintain all water quality mitigation
measures.

6. Follow up Status (Overall)

The captioned exceedance was not related to the Contract and therefore, no
additional follow-up action is needed. However, ET proposed recommendations to
Contractor in particular to the following aspects when there are marine construction
activities.

Water Quality:

e Barges and hopper dredgers shall have tight fitting seals to their bottom
openings to prevent leakage of material,

e Any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

¢ Loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

e Excess material shall be cleaned from the decks and exposed fittings
of barges and hopper dredgers before the vessel is moved;

o Adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

o All vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

e wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

e storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

¢ silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

e rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

e measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

e open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;
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o discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

e surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.
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Figure 1

The Location of WQM Stations
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Figure 2

The Locations of Marine Transportation and Marine-based Construction
Works
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Appendix A

Notification of Limit Level Exceedance

The copyright of this document is owned by MateriaLab Consultants Ltd. It may not be reproduced except with prior written approval from the Company.

A Fugro Group Company



MATERIALAB CONSULTANTS LIMITED

Room 723 & 725, 7/F, Block B,

Profit Industrial Building,

1-15 Kwai Fung Crescent,

Kwai Fong, Hong Kong.

Tel
Fax
Email

1 (852)-24508238
: (852)-24508032
: mcl@fugro.com

MateriaL.ab

Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building
Notifications of Environmental Quality Limits Exceedances Notification No.: 20170922D0
Date of Notification: 27 September 2017
Works Inspected: Data collected from water sampling works on 22 September 2017 and the results were issued on 26
September 2017
Monitoring Location: Water Quality Monitoring Station
Parameter: Dissolved Oxygen (DO Suepended Solid (SSY Turhidity (TURE)
Action & Limit Level (AL & LL) / Measured Level:
MEASURED AT MID- | MEASURED AT MID-
PARAM | STATION DEPTH AL (mgiL) LL (mgfL) EBB TIDE (mgiL ) FLOOD TIDE (mgiL}
158 Surface and Middle 52 4.8
1S{Mf)2 Surface and Middle 53 4.9
Surface and Middle 4.8 4.8
IS10{N)
Bottorm 4.6 4.8
IS(M)11 Surface and Middle 4.7 4.9
IS(M)16 | Surface and Middle Su:qﬁgs and 51 438
iddle
1517 Surface and Middle Suafdﬂslsﬂd 42 50 48
ts
- SR) | Surface and Middle | 5{:2 (fn’;ffphr 49 5.0
SR4(N) | Surface and Middle oo FCz) 52 48
4.7
Bottom
SR5(N) Surface and Middle 36 49 4.8
SRE Surface and Middle 4.8 4.8
SR7 Surface and Middle 5.0 4.8
SR10A Surface and Middle 49 4.7
Surface and Middle 4.8 4.6
SR10B(N)
Bottomn 49 4.5
Remarks:
Bold means AL exceedances.
Bold with underline means LL exceedances.
Reviewed by Keith Chau Title ET Leader
ye 74
(et = Date : 27 September 2017
Copied to Contractor, Engineer Representative and IEC/ENPO
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Appendix B

Photo showing the site situation of marine works in Box Culvert B
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INVESTIGATION REPORT ON

ACTION AND LIMIT LEVEL NON-COMPLIANCE

FOR

CONTRACT NO. HY/2013/03

Hong Kong Zhuhai Macao Bridge
Hong Kong Boundary Crossing Facilities — Vehicle Clearance Plazas and
Ancillary Buildings and Facilities

Report No. Ref.: 0165-15-IR0013

Prepared by: Mr. Vincent Lu

Reviewed by: Mr. Bong Yu

Certified by: M Date: 14/12/2017

I\/Tr. Arthur Cheng
Environmental Team Leader
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MATERIALAB CONSULTANTS LIMITED

Room 723 & 725, 7/F, Block B,

Profit Industrial Building, Tel
1-15 Kwai Fung Crescent, Fax
Kwai Fong, Hong Kong. Email
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1 (852)-24508238
: (852)-24508032
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NON-COMPLIANCE INVESTIGATION REPORT No.: 0165-15-IR0013

1. Project Details
Contract No.: HY/2013/03
Contract Title: Hong Kong Zhuhai Macao Bridge Hong Kong Boundary Crossing
Facilities - Vehicle Clearance Plazas and Ancillary Buildings and
Facilities
Project Proponent: Highways Department
Main Contractor: China Harbour Engineering Co. Ltd.
2. Details of Non-compliance
Notification of Action/Limit Level Exceedance (20170925D0O) was forwarded by the
ET of Contract No. HY/2013/01 on 4 October 2017. Notification of Action/Limit Level
Exceedance (20170925SS) was forwarded by the ET of Contract No. HY/2013/01
on 9 October 2017:
Monitoring Date: 25 September 2017

The Action and Limit Levels of dissolved oxygen (DO) at determined from baseline
monitoring data are listed below:

Monitoring Parameter | Action Level (mg/L) Limit Level (mg/L)
DO (Surface and
Middle) 5.0 4.2 (except 5 mg/L for FCZ)
DO (Bottom) 4.7 3.6
23.5and 120% (i.e. 7.3 | 34.4 and 130% (i.e. 7.9 for
for mid-ebb /9.1 for mid-ebb/9.8 for mid-flood) of
ss mid-flood) of upstream | upstream control station’s
control station’s SS at SS at the same tide of the
the same tide of the same day and 10mg/L for
same day WSD Seawater intakes
: Measured at mid- | Measured at mid-
Parameter | Station Depth | “opp tide (mg/L) | flood tide (mg/L)
Surface &
DO SR10B(N) | Middle 5.1 4.7
Bottom 5.0 4.6
Depth
SS IS8 average 11.3 30.4
Notes:

Bold means AL exceedances

Bold with underline means LL exceedances

Upstream control stations of mid-ebb tide: CS(Mf)3(N) and CS4
Upstream control stations of mid-flood tide: CS(Mf)5, CS6 and CSA
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Monitoring was undertaken by the ET of Contract No. HY/2013/01 of HKBCF. The
Notification of Action/Limit Level Exceedance (20170925DQO) & (20170925SS)
provided by the ET of Contract No. HY/2013/01 of HKBCF are shown in Appendix
A.

3. Investigation of Non-compliance

Summary of Investigation

As confirmed with Mr. Marko Chan, Environmental Officer, and operation team of
Contract No. HY/2013/03, there was marine transportation on the date of
exceedance. Regarding marine transportation, the vessels was sized to make sure
adequate clearance is maintained between vessels and the sea bed at all states of
the tide to ensure that undue turbidity is not generated by turbulence from vessel
movement or propeller wash. For SS exceedance recorded at the WQM station 1S8,
the concerned WQM stations where the exceedances were recorded were not close
to the marine delivery route of Contract No. HY/2013/03, while there was no
notification of exceedance received at the WQM stations closer to the marine
delivery route, such as IS(Mf)11. Regarding marine-based works in Box Culvert B,
the work undertaken at the date of exceedance was preparation work of precast
installation which had a cofferdam to separate seawater and works area. Silt curtain
was also maintained to enclose the work area of the outlet of the box culvert fully.
All sea water flows into the work area of box culvert B will be treated by desilting
facilities before discharge in accordance with the discharge license approved by
EPD for Contract No. HY/2013/03. In addition, the concerned WQM station where
exceedances were recorded (i.e. SR10B(N)) was far away from the marine works
area of Contract No. HY/2013/03, while there was no notification of exceedance
received at the WQM stations closer to the works areas, such as IS(Mf)11. It was
unlikely to consume any dissolved oxygen to cause the DO exceedances recorded
at the concerned WQM stations during mid-flood and mid-ebb tide on 25 September
2017.

For SS exceedance, the exceedance recorded at the concerned WQM station (i.e.
IS8) is far away from the marine works area of Contract No. HY/2013/03, while there
was no notification of exceedance received at the WQM stations closer to the works
areas, such as IS(Mf)11. It was unlikely that the works undertaken by Contract No.
HY/2013/03 caused SS exceedance recorded at the concerned WQM station during
mid-flood tide on 25 September 2017.

The location of the WQM stations where exceedances were recorded and all
relevant WQM stations are shown in Figure 1 and the locations of marine-based
construction works are shown in Figure 2.

Investigation Results

The ET of Contract No. HY/2013/03 concluded that the captioned exceedance was
not related to the construction site activities of the contract. Nevertheless, the
Contractor had been reminded to comply with the requirements stipulated in the
Environmental Mitigation Implementation Schedule (EMIS) of the EM&A Manual, in
particular:
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e  Water Quality:
W1-

1.

2.

barges and hopper dredgers shall have tight fitting seals to their bottom
openings to prevent leakage of material,

any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

4. excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved;
5. adequate freeboard shall be maintained on barges to reduce the likelihood

of decks being washed by wave action; and

6. all vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

W2-

1. wastewater from temporary site facilities should be controlled to prevent

direct discharge to surface or marine waters;

storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

3. silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

4. rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

5. measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

6. open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

7. discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

8. surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.

4. Follow up Status (Exceedance)

During weekly site audit on 8, 15, 21 and 25 September 2017, ET confirmed the
Contractor had provided workable and effective water quality mitigation measures.

Photos showing the site situation of marine works in Box Culvert B which was taken
during the site audit in mid-October are shown in Appendix B.
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5. Recommendation to the Contractor

The Contractor was reminded to continue to fully maintain all water quality mitigation
measures.

6. Follow up Status (Overall)

The captioned exceedance was not related to the Contract and therefore, no
additional follow-up action is needed. However, ET proposed recommendations to
Contractor in particular to the following aspects when there are marine construction
activities.

Water Quality:

e Barges and hopper dredgers shall have tightfitting seals to their bottom
openings to prevent leakage of material,

e Any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

¢ Loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

o Excess material shall be cleaned from the decks and exposed fittings
of barges and hopper dredgers before the vessel is moved,;

o Adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

o All vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

e wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

e storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

¢ silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

e rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

e measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

e open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

o discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

The copyright of this document is owned by MateriaLab Consultants Ltd. It may not be reproduced except with prior written approval from the Company.

A Fugro Group Company



MATERIALAB CONSULTANTS LIMITED -
MateriaL.ab

Room 723 & 725, 7/F, Block B,

Profit Industrial Building, Tel : (852)-24508238
1-15 Kwai Fung Crescent, Fax : (852)-24508032
Kwai Fong, Hong Kong. Email : mcl@fugro.com

e surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.
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Figure 1

The Location of WQM Stations
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Figure 2

The Locations of Marine Transportation and Marine-based Construction
Works
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Appendix A

Notification of Limit Level Exceedance
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Profit Industrial Building,
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Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building

Notifications of Environmental Quality Limits Exceedances Notification No.: 20170925D0

Date of Notification: 3 October 2017

Works Inspected: Data collected from water sampling works on 25 September 2017 and the results were issued on 29
September 2017

Monitoring Location: Water Quality Monitoring Station

Parameter: Dissolved Oxygen (DO)/ Suspended Solid{SSH Turbidity (TUREB}

Action & Limit Level (AL & LL) / Measured Level:

MEASURED AT MID- | MEASURED AT MID-

PARAM | STATION DEPTH AL (mg/L) LL (mgL) EBB TIDE (mg/L) FLOOD TIDE (mg/L)
Surface and
Surface and Middle | Surface and Made 5.1 47
Middle (excopt 5
DO SR10B(N) 5.0 mglL for
Bottom FCZ}
Bottom 4.7 Bottom 5.0 4.6
36
Remarks:
Bold means AL exceedances.
Bold with underline means LL exceedances.
Reviewed by : Keith Chau Title ET Leader
L .
Ir
Q/ﬁ : Date 3 October 2017
Copied to :  Contractor, Engineer Representative and |IEC/ENPO
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Contract No. HY/2013/01 -
Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building

Notifications of Environmental Quality Limits Exceedances Motification No.: 201709255S

Date of Notification: 9 October 2017

Works Inspected: Data collected from water sampling works on 25 September 2017 and the results were issued on 6 October
2017

Monitoring Location: Water Quality Monitoring Station

Parameter: Dissolvad Owxygan {DOY Suspended Solid (SS ) Trurbidity (TURB)

Action & Limit Level (AL & LL) f Measured Level:

MEASURED AT MID- | MEASURED AT MID-
PARAM | STATION | DEPTH AL (mgiL) LL (mgfL) EBB TIDE (mg/L) FLOOD TIDE (mg/L)
34.4 and 130%
23.5 and 120% (i.e. 7.9 for mid-
(i.e. 7.3 for mid- ebb/9.8 for mid-
ebb/9.1 for mid- flood) of upstream
Depth | flood) of upstream control station's
S8 138 Average | control station's SS at the same 1.3 W4
S5 at the same tide of the same
tide of the same day and 10mg/L
day for WSD Seawater
intakes
Remarks:
Bold means AL exceedances.
Bold with underline means LL exceedances.
Upstream control stations of mid-ebb tide: CS{Mf)3(N) and CS4
Upstream control stations of mid-flood tide: CS(Mf)5, CS6 and CSA
Reviewedby : Keith Chau Title : ET Leader
///‘ _ .
2 T4
glet Date : 9 October 2017

Copied to - Contractor, Engineer Representative and IEC/ENPO
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Appendix B

Photo showing the site situation of marine works in Box Culvert B
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MATERIALAB CONSULTANTS LIMITED
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Profit Industrial Building, Tel : (852)-24508238
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INVESTIGATION REPORT ON

ACTION AND LIMIT LEVEL NON-COMPLIANCE

FOR

CONTRACT NO. HY/2013/03

Hong Kong Zhuhai Macao Bridge
Hong Kong Boundary Crossing Facilities — Vehicle Clearance Plazas and
Ancillary Buildings and Facilities

Report No. Ref.: 0165-15-IR0014

Prepared by: Mr. Vincent Lu

Reviewed by: Mr. Bong Yu

Certified by: M Date: 14/12/2017

I\/Tr. Arthur Cheng
Environmental Team Leader
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MATERIALAB CONSULTANTS LIMITED

®
Room 723 & 725, 7/F, Block B, M te l. b
Profit Industrial Building, Tel : (852)-24508238 a 'Ia a
1-15 Kwai Fung Crescent, Fax : (852)-24508032
Kwai Fong, Hong Kong. Email : mcl@fugro.com

NON-COMPLIANCE INVESTIGATION REPORT No.: 0165-15-IR014

1. Project Details
Contract No.: HY/2013/03
Contract Title: Hong Kong Zhuhai Macao Bridge Hong Kong Boundary Crossing
Facilities - Vehicle Clearance Plazas and Ancillary Buildings and
Facilities
Project Proponent: Highways Department
Main Contractor: China Harbour Engineering Co. Ltd.

2. Details of Non-compliance

Notification of Action/Limit Level Exceedance (20170927 DO _NOE_vl) were
forwarded by the ET of Contract No. HY/2013/01 on 4 October 2017:

Monitoring Date: 27 September 2017

The Action and Limit Levels of dissolved oxygen (DO) at determined from baseline
monitoring data are listed below:

Monitoring Parameter Action Level (mg/L) Limit Level (mg/L)
DO (Surface and
Middle) 5.0 4.2 (except 5 mg/L for FCZ)
DO (Bottom) 4.7 3.6
: Measured at mid- | Measured at mid-
Parameter | Station Depth | “opp tide (mg/L) | flood tide (mg/L)
IS10(N) Bottom 4.6 5.0
1IS17 Bottom 4.6 4.8
SR5(N) Bottom 4.6 5.0
DO SR10A Bottom 5.3 4.6
Surface &
. . 4.7
SR10B(N) | Middle >0 .
Bottom 4.4 4.4

Notes:
Bold means AL exceedances
Bold with underline means LL exceedances

Monitoring was undertaken by the ET of Contract No. HY/2013/01 of HKBCF. The

Notification of Action/Limit Level Exceedance (20170927_DO_NOE_v1) provided
by the ET of Contract No. HY/2013/01 of HKBCF are shown in Appendix A.
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3. Investigation of Non-compliance

Summary of Investigation

As confirmed with Mr. Marko Chan, Environmental Officer, and operation team of
Contract No. HY/2013/03, there was marine transportation on the date of
exceedance. Regarding marine transportation, the vessels was sized to make sure
adequate clearance is maintained between vessels and the sea bed at all states of
the tide to ensure that undue turbidity is not generated by turbulence from vessel
movement or propeller wash. Regarding marine-based works in Box Culvert B, the
work undertaken at the date of exceedance was preparation work of precast
installation which had a cofferdam to separate seawater and works area. Silt curtain
was also maintained to enclose the work area of the outlet of the box culvert fully.
All sea water flows into the work area of box culvert B will be treated by desilting
facilities before discharge in accordance with the discharge license approved by
EPD for Contract No. HY/2013/03. In addition, the concerned WQM stations where
the exceedances were recorded were far away from the marine works area of
Contract No. HY/2013/03, while there was no notification of exceedance received
at the WQM stations closer to the works areas, such as IS(Mf)11. It was unlikely to
consume any dissolved oxygen to cause the DO exceedances recorded at the
concerned WQM stations during mid-flood tide on 27 September 2017.

The location of the WQM stations where exceedances were recorded and all
relevant WQM stations are shown in Figure 1 and the locations of marine-based
construction works are shown in Figure 2.

Investigation Results

The ET of Contract No. HY/2013/03 concluded that the captioned exceedance was
not related to the construction site activities of the contract. Nevertheless, the
Contractor had been reminded to comply with the requirements stipulated in the
Environmental Mitigation Implementation Schedule (EMIS) of the EM&A Manual, in
particular:

e  Water Quality:

W1-

1. barges and hopper dredgers shall have tight fitting seals to their bottom
openings to prevent leakage of material,

2. any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

3. loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

4. excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved;

5. adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

6. all vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that

The copyright of this document is owned by MateriaLab Consultants Ltd. It may not be reproduced except with prior written approval from the Company.

A Fugro Group Company



MATERIALAB CONSULTANTS LIMITED -
E?ooﬁTlrZﬁsflri;lzgui?lgFiﬁgB,lOCk > Tel  :(852)-24508238 Mﬂtﬂl'lallab

1-15 Kwai Fung Crescent, Fax : (852)-24508032
Kwai Fong, Hong Kong. Email : mcl@fugro.com

undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

W2-

1. wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

2. storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

3. silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

4. rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

5. measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

6. open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

7. discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

8. surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.

4, Follow up Status (Exceedance)
During weekly site audit on 15, 21, 25 September 2017 and 6 October 2017, ET
confirmed the Contractor had provided workable and effective water quality

mitigation measures.

Photos showing the site situation of marine works in Box Culvert B which was taken
during the site audit in mid-October are shown in Appendix B.

5. Recommendation to the Contractor

The Contractor was reminded to continue to fully maintain all water quality mitigation
measures.

6. Follow up Status (Overall)
The captioned exceedance was not related to the Contract and therefore, no
additional follow-up action is needed. However, ET proposed recommendations to
Contractor in particular to the following aspects when there are marine construction
activities.

Water Quality:
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¢ Barges and hopper dredgers shall have tightfitting seals to their bottom
openings to prevent leakage of material,

e Any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

¢ Loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

o Excess material shall be cleaned from the decks and exposed fittings
of barges and hopper dredgers before the vessel is moved,

e Adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

o All vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

e wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

e storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

¢ silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

e rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

¢ measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

e open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

e discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

o surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.
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Figure 1

The Location of WQM Stations
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FIGURE 4.17— LOCATION
OF WATER QUALITY
MONITORING STATIONS

SETTING OUT SCHEDULE

MONITORING CO-ORDINATES
STATIONS EASTING | NORTHING
1S5 811579 817106
IS(Mf)6 812101 817873
IS7 812244 818777
1S8 814251 818412
[S(MF)9 8132173 818850
1S10 812577 820670
IST0(N) 812942 820455
IS(MF)I11 813562 820716
IS(Mf)16 814328 819497
Is17 814539 820391
SR3 810525 816456
SR4(N) 814705 817859
SR5 811489 820455
SR5(N) 812569 821475
SR6 805837 821818
SR7 814293 821431
SR10A 823741 823495
SR10B(N) 823683 820881
CS(MF)3 809989 821117
CS(MF)I3(N) 808814 822355
CS(MF)5 817990 821129
(ONY) 810025 824004
CS6 817028 823992
CSA 818103 823064




MATERIALAB CONSULTANTS LIMITED -
MateriaL.ab

Room 723 & 725, 7/F, Block B,

Profit Industrial Building, Tel : (852)-24508238
1-15 Kwai Fung Crescent, Fax : (852)-24508032
Kwai Fong, Hong Kong. Email : mcl@fugro.com

Figure 2

The Locations of Marine Transportation and Marine-based Construction
Works

The copyright of this document is owned by MateriaLab Consultants Ltd. It may not be reproduced except with prior written approval from the Company.

A Fugro Group Company



P g Con 5 T - =~ o = T = -
| s ai NE 7 : @ VAR A SRy ;
S ) 2 N 188 % e\ SN 2 > NOTES:
0 3 A Z : A\ 7 Q S =
en® /]J % 57 HN SR o S . 1. COORDINATES ARE RELATED TO HONG KONG METRIC
TopshemlP /SN > //) 0 Sl f A 7O\ : GRID (1980).
TAP SH 4’; 1 3 , S/ e ﬁfiiﬂ’f;ﬁ CASTLEPEAK 9oy N\ 2 : : § N
) e / X RLeh C L. A e ) % : 22 2. DIMENSIONS ARE IN MILLIMETER AND CHAINAGE
A B, q 5 @\ N > /g SIE @ P S R : \ . % ARE IN METRES UNLESS OTHERWISE SHOWN.
; ° Q ‘ & ))) }L N o e Qfﬁ-wig wn%;;“ PrYss -\: ' ; | 3. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH
N %e X ¥, ASed G| S WAN q ‘\) 1 < = R
< ¢ 2 0y SN ==\ ; - % Tt '& EEQ‘_‘_ AK"BA N ) b DRAWING NOS. 60191048/C3/000/C00/1051 T0 1053.
O
O * Q N\ £ S PN 2R p e > -
a : L R 290, / e < : < '
e < 4 BUTTERFLY BEACH e & x oA ‘ LEGEND.
nt, Wor ) ‘ g ] \ ®
% HEER \i o P N V'Y H o sl B
e OO . o ik e 78 S e\ o Q e
o j 1 2 NZS — - — SITE BOUNDARY
GOLDEN BEACH N ¢ : 4 :
S ke NV . WORKS AREA
& 8 CE R (v A E
825000 N .4 AT S TR
Q AR P = 3 o Location of Box Culvert B
V k, x O N J;?/ L (S ) A 7 J
© ! i Lafl Chung Y &
QWG g =S LIS 1 Silt Curtain
@ % " S %J’&\} ’ mafo%ﬁm
T, //& / fi-fo = i
\\\\\\ B(rngr?erLsum KL;K o8 2 2 .
\\\\\\\\
RN SR
A\ '-jK Ry i
A\ =4
\\\ g "
\ TAM SHU 9
W / / o 4 -
WORKS AREA "WA4 e s
F:sl'v’m-m:n’M : Qn %/é‘
\\\?\\\ SEE DRAWING NO- o BB P o i W
I 60191048/C3/000/C00/1052 # T
(1 r//“ KuNcAgs/ﬁ )
ll . j )
W\ Bridge Tow
—— e —— - - % >
\t\““ 1 0% K g ‘}i@)& J )
" T S e A
\t\\t\ : =~ G e fy‘o 0Pl Tsu
W\ 1 ®
I =
i Vo 1 %
! A
“\ INEETDY ~ J %
“\ /g; (&)
\:\\t\ CheuthEE[lc;ﬂK g //_/_,__V/AT \ 2 u:r( |
! = 707
! CHEUNG SOK N /
i Ha TK%K Ui I % 4 \
W 7 S { ;
(L} = /2 w5t po
\:\\:\ o K;Tféfl - ANM}E[;]%" U?} - 3 : QEEWF Hau Shek
\}\\}\ BT A NS Tz >
i > A -
THE SITE SEE DRAWING NO. " N ; NN
60191048/C3/000/C00/1003 y=—TUEN MUN-CHEK LAP KOK LINK S =7/ \ g
i (TM-CLKL) (BY OTHERS) - —— S0
oy : / / : 3 RS e ! e
Sand Blanket Filling Area ) = Iy WORKS AREA WA3 — . 5 A bmm ‘
) A : Il 1 A
820000 N of Three Runway Project na&ég 1 As/ W= o ,;/f;, SEE DRAWING NO. miﬁﬁ@ ké - 7 ‘
27 & =1
ocYYVY Y = ~—=Y - A ©0191048/C3/000/C00/1051 4{7 INA 26 Rk
B Vi i N _ :
. {Z ! I RECLAMATION FOR THE TM-CLKL S
g SOUTHERN LANDFALL (BY OTHERS) ’j g
> A A
/ OTHER INFRASTRUCTURE AND L o
BUILDING WORKS OUTSIDE 1 ™
SITH BOUNDARY (BY OTHERS) : 2 Sa== 7
S N ' OE\J 7€ Eﬁ% WA
s / v 1 7 5
L= c -
HONG KONG LINK ROAD (HKLR) . o ‘G 385 e}
' (SEPARATE PROJECT) (BY OTHERS) - O e Dy
/\\ /% - // i) ) < ) %
o ' AEE
o Y =T DISCQVERY BAY
5 3 (TAT PAK WAN)
: *
= mgR g ,;;ar_ )
25 - i *
Q =1z
Kigg i - C ~( TaT Pak Tsui
= Al HO = ¢
ey : / \
S = NI 9= iain D)
TUNG CHUNG _ i = Q b - | TENDER DRAWING BWCW| SCI | MAR. 14
TN [ - N 0.E. | P.E
2 g ( :> o REV. DESCRIPTION HECKED DATE
e = S ~ = P . - R 5 B i1 MERE T B
ANE 2 o LS 3 g e = D, s FLW =& =
. @ﬁ'@: X %9/‘* 5 /o . z TSy HIGHWAYS DEPARTMENT
. PR et 2 2 xit o E A 'n‘ EHRABEEIEETER
oo = A Z : - B > REBERVOIR TAI ( - S T Hong Kong - Zhuhai - Macao Bridge Hong Kong Project Management Office
/ 2C rA saune Sk ; 7 : - , g B HONG KONG-ZHUHAI-MACAQ BRIDGE
A ) = B 5% 5 9 [ v HONG KONG BOUNDARY CROSSING FACILITIES
5 . - N\ ziik v ‘Q;; - VEHICLE CLEARANCE PLAZAS AND
K. e e \ 2 E Z e 0 | S ANCILLARY BUILDINGS AND FACILITIES
A3 TUNG CHUNG [ /Q& 3 - < > i Come g : ; N ,,
@ % %3\ e & : . '\/J\ ° . S e ,, 4o SR
Dncessy \ [Seggss : SITE LOCATION PLAN
o i > O] o 2 LS
= c_. y v = . & S . g
¢A \:;'- i 2 O@ g v 200
> 3 Je ) & \ - 3 A : ‘ ey
A <9 % X e
; i\ g . ] g S, . _ Aedas
z A . ; B 72004 = ozt —— Rogers Stirk Harbour + Partners
= 4 : ¢ 6\ Mﬂ L " , S A o N & . BURO HAPPOLD ATKINS ADI + +
g ° % S : i fiaity N
< : QY e e ) LS U - o DRG.NO.
; S Shryich D, . o DR&NO. £191048/C3/000/C00/1000
3 7 : TR PRy FE ) :
8 0 Ko : . g > s . SILVER MINE BAY N ) S . %ESSJGIED By cgggél’ NO. Pﬁtrgi/[' APPROVED h)’
: ¢ ! : AN N o7 O kan Kok Taul o BWCW T HY/2013/03 TKH |
. 5 g L= L - DRAWN BY STATUS
_g\ L) . RE WSY 73514
o 1 . , NN " SCALE
i NS ) Kﬁfz\mr&m ww A1 1 ¢ 25000
- ' > = &5 DIMENSIONS ARE (N
0—? Q R \nv%f = ‘ RYEL METRES CH%PYRI*%HT R&SER\%ED
P‘} =N
p:\projects\60191048\drawing\contract\c3\1000\C3_000_C00_1000.dgn



jtam
Typewriter

jtam
Oval

jtam
Typewriter
Sand Blanket Filling Area

of Three Runway  Project

jtam
Rectangle

jtam
PolyLine

jtam
PolyLine

jtam
Typewriter

jtam
Typewriter

jtam
Typewriter

jtam
Typewriter

jtam
Typewriter

jtam
Typewriter

jtam
Typewriter

jtam
Typewriter
Location of Box Culvert B



Silt Curtain





jtam
Oval


MATERIALAB CONSULTANTS LIMITED -
MateriaL.ab

Room 723 & 725, 7/F, Block B,

Profit Industrial Building, Tel : (852)-24508238
1-15 Kwai Fung Crescent, Fax : (852)-24508032
Kwai Fong, Hong Kong. Email : mcl@fugro.com

Appendix A

Notification of Limit Level Exceedance
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Confract No. HY/2013/01 -

Heng Kong- Zhuhai- Macao Bridge

Hong Kong Boundary Crossing Facilities — Passenger Clearance Building

Notifications of Environmental Quality Limits Exceedances Motification No.: 20170927 DO NOE vi
Date of Notification: 4 October 2017

Works Inspected: Data collected from water sampling works on 27 September 2017 and the results were issued on 3 October 2017

Monitoring Location: Water Quality Monitoring Station

Parameter: Dissolved Oxygen (DO) Suepended-Selid LSS Turbidib (TUREY
Action & Limit Level (AL & LL) / Measured Level:

MEASURED AT MID-EBB MEASURED AT MID-FLOOD
PARAM | sTATION DEPTH AL (mgfL) LL {mglL) TIDE (mglL) TIDE (mg/L)
Do IS10(M) Bottom Surface and 4.6 5.0
Do 1517 Bottom Middle 4.6 4.8
DO SRS(N) Bottom Surface glad Middle 42 46 5.0
N except 5 mg/L
DO SR10A Bottom Bottom t ? &/ 5.3 4.6
47 for FCZ)
Surface and Bottom
Do SR10B(N) Middle 16 5.0 4.7
Do SR10B(N) Bottom 4.4 4.4
Remarks:
Bold means AL exceedances.
Bold with underline means LL exceedances.
Upstream control stations of mid-ebb tide: CS(Mf)3(N) and C54
Upstream conftrol stations of mid-flood tide: CS(Mf)5, CS6 and CSA
Reviewed by : Keith Chau Title : ET Leader

#

Date : 04-Oct-17

Copied to : Contractor, Engineer Representative and IEC/ENPO
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Appendix B

Photo showing the site situation of marine works in Box Culvert B
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MATERIALAB CONSULTANTS LIMITED
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INVESTIGATION REPORT ON

ACTION AND LIMIT LEVEL NON-COMPLIANCE

FOR

CONTRACT NO. HY/2013/03

Hong Kong Zhuhai Macao Bridge
Hong Kong Boundary Crossing Facilities — Vehicle Clearance Plazas and
Ancillary Buildings and Facilities

Report No. Ref.: 0165-15-IR0015

Prepared by: Mr. Vincent Lu

Reviewed by: Mr. Bong Yu

Certified by: M Date: 14/12/2017

I\/Tr. Arthur Cheng
Environmental Team Leader
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MATERIALAB CONSULTANTS LIMITED

®
Room 723 & 725, 7/F, Block B, M te l. b
Profit Industrial Building, Tel : (852)-24508238 a 'Ia a
1-15 Kwai Fung Crescent, Fax : (852)-24508032
Kwai Fong, Hong Kong. Email : mcl@fugro.com

NON-COMPLIANCE INVESTIGATION REPORT No.: 0165-15-IR015

1. Project Details
Contract No.: HY/2013/03
Contract Title: Hong Kong Zhuhai Macao Bridge Hong Kong Boundary Crossing
Facilities - Vehicle Clearance Plazas and Ancillary Buildings and
Facilities
Project Proponent: Highways Department
Main Contractor: China Harbour Engineering Co. Ltd.

2. Details of Non-compliance

Notification of Action/Limit Level Exceedance (20170929DO) were forwarded by the
ET of Contract No. HY/2013/01 on 9 October 2017:

Monitoring Date: 29 September 2017

The Action and Limit Levels of dissolved oxygen (DO) at determined from baseline
monitoring data are listed below:

Monitoring Parameter Action Level (mg/L) Limit Level (mg/L)
DO (hsﬂ?drgﬁg(; and 5.0 4.2 (except 5 mg/L for FCZ)
DO (Bottom) 4.7 3.6
: Measured at mid- | Measured at mid-
Parameter | Station Depth | “opp tide (mg/L) | flood tide (mg/L)
IS5 Bottom 4.8 4.4
IS7 Bottom 4.3 15.0
IS8 Bottom 4.4 5.7
Surface & 4.8 6.2
IS10(N) Middle
DO Bottom 4.2 4.2
IS(Mf)11 Bottom 4.6 4.1
IS(Mf)16 Bottom 4.4 55
1S17 Bottom 4.7 4.2
SR5(N) Bottom 4.3 4.2
SR10B(N) Bottom 4.5 5.0

Notes:

Bold means AL exceedances

Bold with underline means LL exceedances

Red tide was observed by ET for Contract No. HY/2013/01 near WQM stations,
SR3, IS5, IS(Mf)6, IS7 and IS(Mf)16, during mid-flood tide on 29 September
2017
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Monitoring was undertaken by the ET of Contract No. HY/2013/01 of HKBCF. The
Notification of Action/Limit Level Exceedance (20170927_DO_NOE_v1) provided
by the ET of Contract No. HY/2013/01 of HKBCF are shown in Appendix A.

3. Investigation of Non-compliance

Summary of Investigation

As confirmed with Mr. Marko Chan, Environmental Officer, and operation team of
Contract No. HY/2013/03, there was marine transportation on the date of
exceedance. Regarding marine transportation, the vessels was sized to make sure
adequate clearance is maintained between vessels and the sea bed at all states of
the tide to ensure that undue turbidity is not generated by turbulence from vessel
movement or propeller wash. Regarding marine-based works in Box Culvert B, the
work undertaken at the date of exceedance was preparation work of precast
installation which had a cofferdam to separate seawater and works area. Silt curtain
was also maintained to enclose the work area of the outlet of the box culvert fully.
All sea water flows into the work area of box culvert B will be treated by desilting
facilities before discharge in accordance with the discharge license approved by
EPD for Contract No. HY/2013/03. It was unlikely to consume any dissolved oxygen
to cause the DO exceedances recorded at the concerned WQM stations during mid-
flood tide on 29 September 2017.

The location of the WQM stations where exceedances were recorded and all
relevant WQM stations are shown in Figure 1 and the locations of marine-based
construction works are shown in Figure 2.

Investigation Results

The ET of Contract No. HY/2013/03 concluded that the captioned exceedance was
not related to the construction site activities of the contract. Nevertheless, the
Contractor had been reminded to comply with the requirements stipulated in the
Environmental Mitigation Implementation Schedule (EMIS) of the EM&A Manual, in
particular:

e  Water Quality:

W1-

1. barges and hopper dredgers shall have tight fitting seals to their bottom
openings to prevent leakage of material,

2. any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

3. loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

4. excess material shall be cleaned from the decks and exposed fittings of
barges and hopper dredgers before the vessel is moved;

5. adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

6. all vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
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undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

W2-

1. wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

2. storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

3. silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

4. rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

5. measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

6. open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

7. discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

8. surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.

4, Follow up Status (Exceedance)

During weekly site audit on 15, 21, 25 September 2017 and 6 October 2017, ET
confirmed the Contractor had provided workable and effective water quality
mitigation measures.

Photos showing the site situation of marine works in Box Culvert B which was taken
during the site audit in mid-October are shown in Appendix B.

5. Recommendation to the Contractor

The Contractor was reminded to continue to fully maintain all water quality mitigation
measures.

6. Follow up Status (Overall)

The captioned exceedance was not related to the Contract and therefore, no
additional follow-up action is needed. However, ET proposed recommendations to
Contractor in particular to the following aspects when there are marine construction
activities.

Water Quality:
e Barges and hopper dredgers shall have tightfitting seals to their bottom
openings to prevent leakage of material,
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e Any pipe leakages shall be repaired quickly. Plant should not be operated
with leaking pipes;

e Loading of barges and hoppers shall be controlled to prevent splashing of
dredged material to the surrounding water. Barges or hoppers shall not be
filled to a level which will cause overflow of materials or pollution of water
during loading or transportation;

e Excess material shall be cleaned from the decks and exposed fittings
of barges and hopper dredgers before the vessel is moved,;

o Adequate freeboard shall be maintained on barges to reduce the likelihood
of decks being washed by wave action; and

e All vessels shall be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or
propeller wash.

e wastewater from temporary site facilities should be controlled to prevent
direct discharge to surface or marine waters;

e storm drainage shall be directed to storm drains via adequately designed
sand/silt removal facilities such as sand traps, silt traps and sediment
basins. Channels, earth bunds or sand bag barriers should be provided on
site to properly direct stormwater to such silt removal facilities. Catchpits
and perimeter channels should be constructed in advance of site formation
works and earthworks;

¢ silt removal facilities, channels and manholes shall be maintained and any
deposited silt and grit shall be removed regularly, including specifically at
the onset of and after each rainstorm;

e rainwater pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities;

¢ measures should be taken to prevent the washout of construction materials,
soil, silt or debris into any drainage system;

e open stockpiles of construction materials (e.g. aggregates and sand) on
site should be covered with tarpaulin or similar fabric during rainstorms;

o discharges of surface run-off into foul sewers must always be prevented in
order not to unduly overload the foul sewerage system;

e surface run-off from bunded areas should pass through oil/grease traps
prior to discharge to the stormwater system.
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Figure 1

The Location of WQM Stations
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Figure 2

The Locations of Marine Transportation and Marine-based Construction
Works
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Appendix A

Notification of Limit Level Exceedance
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MATERIALAB CONSULTANTS LIMITED

Room 723 & 725, 7/F, Block B,
Profit Industrial Building,

1-15 Kwai Fung Crescent,
Kwai Fong, Hong Kong.

Tel
Fax
Email

1 (852)-24508238
: (852)-24508032
: mcl@fugro.com

MateriaL.ab

Contract No. HY/2013/01 -

Hong Kong- Zhuhai- Macao Bridge
Hong Kong Boundary Crossing Facilities — Passenger Clearance Building

Notifications of Environmental Quality Limits Exceedances Notification No.: 20170929DO

Date of Notification: 9 October 2017

Works Inspected: Data collected from water sampling works on 28 September 2017 and the results were issued on 6 October
2017

Monitoring Location: Water Quality Monitoring Station

Parameter: Dissolved Oxygen (DO)/ Suspended-Solid{SS¥ Turbidib{(TURB}
Action & Limit Level (AL & LL) / Measured Level:

MEASURED AT MID- | MEASURED AT MID-
PARAM | STATION DEPTH AL (mg/L) LL (mg/L) EBB TIDE (mg/L) FLOOD TIDE (mg/L)
1S5 Bottom 4.8 4.4
IS7 Bottom 4.3 15.0
Surface and
1S8 Bottom i 4.4 57
Surf d Middle
Surface and Middle | Surace an 42 48 6.2
IS10(N) Middle (except 5
DO Bottom 50 prf 4.2 4.2
IS(Mf)11 Bottom Bottom '"ECZ;” 46 41
IS(Mf)16 Bottom 4.7 Bottom 4.4 55
1817 Bottom 16 47 42
SR5(N) Bottom 4.3 42
SR10B(N) Bottom 4.5 5.0
Remarks:
Bold means AL exceedances.
Bold with underline means LL exceedances.
Reviewed by Keith Chau Title ET Leader
/ =
M Date 9 October 2017
7
Copied to Contractor, Engineer Representative and IEC/ENPO
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Appendix B

Photo showing the site situation of marine works in Box Culvert B
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