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ARUP By Fax (2268 3970) and By Post
Level 5, Festival Walk

80 Tat Chee Avenue

Kowloon Tong, Kowloon

Attention: Mr, Robert Antony Evans

Dear Sirs,

Re: Agreement No. CE 48/2011 (EP)
Environmental Project Office for the
HZMB Hong Kong Link Road, HZMB Hong Kong Boundary Crossing Facilities,
and Tuen Mun-Chek Lap Kok Link — Investigation

Contract No. HY/2011/03 HZMB Hong Kong Link Road

Section between Scenic Hill and Hong Kong Boundary Crossing Facilities (BCF)
and Roadlinks between the Proposed HKBCF and Hong Kong International
Airport

- Baseline Environmental Monitoring Report Revision 4
————ronmenta’ Vionitoring Report Revision 4

Reference is made to the submission of Baseline Environmental Monitoring Report Revision
4 dated 5 November 2012 certified by the ET Leader (ET’s ref.: 8954/0056 dated 5
November 2012).

We are pleased to inform you that we have no adverse comments on the Baseline
Environmental Monitoring Report (Revision 4 dated 5 November 2012) to be submitted
under Condition 4.3 of EP-352/2009/A and condition 5.3 of EP-353-2009/E. We write to
verify the captioned submission in accordance with conditions 1.9 and 4.3 of EP-352/2009/A
as well as conditions 1.9 and 5.3 of EP-353-2009/E.

Thank you for your kind attention. Please do not hesitate to contact the undersigned or the
ENPO Leader Mr. Y H Hui should you have any queries,

Yours sincerely,

QWW :

Antony Wong -
Independent Environmental Checker
Hong Kong Link Road

c.c. HyD — Mr. Matthew Fung (By Fax: 3188 6614)
HyD-Mr.YKLam (By Fax: 3188 6614)
ARUP - Mr. Eric Chan (By Fax: 2268 3970)

Internal: DY, YH, SL, ENPO Site

Q:\Projects\HYDHZMBEEMO0\02_Proj_Mgti02_Corr\HYYDHZMBEEMO0_0_0469L.12.doc

ENVIRON Hong Kong Ltd. #IREBERLQ T o e
Room 2310, China Resources Building, 26 Harbour Road, Wan Chai, Hong Kong  T: 852.3743 0788 F: 852.3548 6988



g
e . »
w7 BMT Asia Pacific BMT Asia Pacific Ltd
5/F, ING Tower

308 Des Voeux Road Central
Hong Kong

R RREE AR AT
FHEEE D 308 %
LEREERET0 5 4
Tel/FE5E: +852 2815 2221

Fax/{# H: +852 2815 3377
www.bmtasiapacific.com

5 November 2012
Qur Ref: 8954/0056

By Email and Post

China State Construction Engineering (Hong Kong) Ltd.
29/F, China Overseas Building

139 Hennessy Road

Hong Kong

Attention: Mr. Tse Shun Yau

Dear Sirs

CONTRACT NO. HY/2011/03

HONG KONG-ZHUHAI-MACAO BRIDGE HONG KONG LINK ROAD SECTION
BETWEEN SCENIC HILL AND HONG KONG BOUNDARY CROSSING FACILITIES
(BCF) AND ROADLINKS BETWEEN THE PROPOSED HKBCF AND HONG KONG
INTERNATIONAL AIRPORT

— BASELINE MONITORING REPORT (VER. 4)

| refer to the Environmental Permit No. EP-352/2009/A Condition 4.3 and EP-353/2009/E

Condition 5.3 requiring the submission of a baseline monitoring report and the comments
from EPD. | have reviewed and certified the revised Baseline Monitoring Report.

Yours faithfully
BMT Asia Pacific Limited

Claudine Lee
Environmental Team Leader
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Executive Summary

Prior to the commencement of Contract No. HY/2011/03 Hong Kong Zhuhai-Macao Bridge Hong Kong
Link Road — Section between Scenic Hill and Hong Kong Boundary Crossing Facilities (hereafter
referred to as the Contract), Highways Department employed environmental specialist under
Agreement No. CE35/2011 (EP) and Contract No. HY/2011/02 to carry out baseline environmental
monitoring in air quality, noise water quality and ecology (Chinese White Dolphin) to facilitate early
commencement of construction of Hong Kong Boundary Crossing Facilities (HKBCF) reclamation
works and the Tuen Mum — Chek Lap Kok Link (TM-CLKL) advance Southern Landfall reclamation
works under Contract No. HY/2010/02. The baseline environmental monitoring for air quality, noise,
water quality and ecology (Chinese White Dolphin) was undertaken between September and
November 2011 in accordance with requirements provided in the Environmental Monitoring and Audit
(EM&A) Documents for the Hong Kong Link Road (HKLR), HKBCF and TM-CLKL. A Baseline
Environmental Monitoring Report (Version C) for Hong Kong-Zhuhai-Macao Bridge Hong Kong
Projects — Investigation (hereafter referred to as “BEMR”) was prepared to fulfil environmental permit
conditions for HKBCF (including TM-CLKL southern landfall) project. The BEMR presented
monitoring locations, equipment, period, methodology, results and observations and is available from
the website of Agreement No. CE 48/2011 (EP) Environmental Project Office (ENPO) for the Hong
Kong-Zhuhai-Macao Bridge Hong Kong Link Road, Hong Kong-Zhuhai-Macao Bridge Hong Kong
Boundary Crossing Facilities, & Tuen Mun-Chek Lap Kok Link — Investigation:

http://www.hzmbenpo.com/

There are a total of two air quality monitoring stations, one noise monitoring station and thirteen water
quality monitoring stations for this Contract No. HY/2011/03. As these environmental monitoring
locations were also covered in the BEMR, the baseline monitoring results for these environmental
monitoring locations will be adopted for the Contract.

This Baseline Environmental Monitoring Report has been prepared based on baseline mudflat
monitoring results and baseline monitoring results presented in the BEMR.

The Action and Limit Levels for air quality, noise, water quality and ecology (Chinese White Dolphin)
were developed based on the baseline monitoring results presented in the BEMR.

According to the baseline mudflat monitoring, surveys for horseshoe crabs, seagrass beds, intertidal
soft shore communities as well as sedimentation rate monitoring were conducted in September 2012 at
the specified mudflat survey areas.

The mudflat monitoring covered water quality monitoring data. Reference was made to the water
quality baseline monitoring data of the representative water quality monitoring station (i.e. SR3) as
presented in the BEMR. Baseline water quality monitoring in San Tau (monitoring station, SR3) was
conducted in October 2011 prior to the construction of the HZMB.

% EEETIE(FER)TRLST Page v
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1.1.1

The HZMB Hong Kong Link Road (HKLR) serves to connect the Hong Kong-Zhuhai-Macao
Bridge (HZMB) Main Bridge at the Hong Kong Special Administrative Region (HKSAR)
Boundary and the HZMB Hong Kong Boundary Crossing Facilities (HKBCF) located at the
north eastern waters of the Hong Kong International Airport (HKIA).

The HKLR project has been separated into two contracts. They are Contract No. HY/2011/03
Hong Kong-Zhuhai-Macao Bridge Hong Kong Link Road-Section between Scenic Hill and
Hong Kong Boundary Crossing Facilities (hereafter referred to as the Contract) and Contract
No. HY/2011/09 Hong Kong-Zhuhai-Macao Bridge Hong Kong Link Road-Section between
HKSAR Boundary and Scenic Hill. The split of environmental monitoring and audit works for
these two contracts have been clarified in Environmental Project Office’s letter ref.:
HYDHZMBEEMOO_0_0424L.12 which was sent to Environmental Protection Department on
17 October 2012.

China State Construction Engineering (Hong Kong) Litd. was awarded by Highways
Department as the Contractor to undertake the construction works of Contract No.
HY/2011/03.

Prior to the commencement of the Contract, Highways Department employed environmental
specialist under Agreement No. CE35/2011 (EP) to carry out baseline environmental
monitoring in air quality, noise water quality and ecology (Chinese White Dolphin) to facilitate
early commencement of construction of HKBCF reclamation works and the Tuen Mum — Chek
Lap Kok Link (TM-CLKL) advance Southern Landfall reclamation works under Contract No.
HY/2010/02.

The baseline environmental monitoring was undertaken between September and November
2011 in accordance with requirements in the Environmental Monitoring and Audit (EM&A)
Documents for the HKLR, HKBCF and TM-CLKL. A Baseline Environmental Monitoring
Report (Version C) dated 8 March 2012 for Hong Kong-Zhuhai-Macao Bridge Hong Kong
Projects — Investigation (hereafter referred to as BEMR) was prepared to present monitoring
locations, equipment, period, methodology, results and observations and is available from the
website of Agreement No. CE 48/2011 (EP) Environmental Project Office (ENPO) for the Hong
Kong-Zhuhai-Macao Bridge Hong Kong Link Road, Hong Kong-Zhuhai-Macao Bridge Hong
Kong Boundary Crossing Facilities, & Tuen Mun-Chek Lap Kok Link — Investigation:

http://www.hzmbenpo.com/

The relevant baseline monitoring results for air quality, noise, water quality and ecology
(Chinese White Dolphin) presented in the BEMR have been adopted for this Contract as the
baseline monitoring were undertaken prior to the commencement of the Contract and other
nearby construction contracts in accordance with the EM&A requirements for the Contract.

This Baseline Environmental Monitoring Report is prepared to document Action and Limit
Levels for air quality, noise, water quality, ecology (Chinese White Dolphin) which are
extracted from the BEMR and baseline mudflat monitoring results for the Contract. The
baseline levels will be used as the basis for compliance check during the impact monitoring for
the Contract.

REIEETIE(ER)FHERLYSST Page 1

CHINA STATE CONSTRUCTION ENGINEERING (HONG KONG) LTD.



.u' ﬁlgiHﬁAYS DEPARTMENT Contract No. HY/2011/03 : Hong Kong-Zhuhai-Macao Bridge
'n‘ BHAABEAIRTER Hong Kong Link Road - Section between Scenic Hill

Hong Kong - Zhuhai - Macao Bridge and Hong Kong Boundary Crossing Facilities
Hong Kong Project Management Office Baseline Environmental Monitoring Report

2.1.1

2.2.1

2.3.1

There are a total of two air quality monitoring stations for the Contract and they are the same
baseline monitoring stations presented in the BEMR. The baseline air quality monitoring was
undertaken approximately one year prior to the commencement of the Contract and other
nearby construction contracts. Therefore, the baseline monitoring results together with the
Action and Limit Levels for these monitoring stations are considered applicable for the Contract.
The air quality monitoring stations for the Contract are listed in Table 2.1 and shown in
Appendix A.

Table 2.1 Locations of Air Quality Monitoring Stations

Monitoring Stations Location

AMS 5 Ma Wan Chung Village (Tung Chung)
AMS 6 Dragonair / CNAC (Group) Building (HKIA)

The monitoring methodology and results are detailed in the BEMR. The baseline monitoring
results provided in Tables 3.4 and 3.5 of the BEMR will be adopted for the Contact as the
baseline monitoring stations for the Contract are the same as those presented in the BEMR.
A summary of the average 1-hour TSP concentration and 24-hour TSP concentration is
provided in Table 2.2 and Table 2.3, respectively.

Table 2.2 Summary of Baseline 1-hour TSP Monitoring Results

Average 1-hour TSP Concentration, pg/m®

Monitoring Station (Range)

AMS 5 156.9
(82.2 — 246.6)

AMS 6 169.2
(87.8 - 273.2)

Table 2.3 Summary of Baseline 24-hour TSP Monitoring Results

Average 24-hour TSP Concentration, pg/m®

Monitoring Station (Range)

AMS 5 52.9
(25.3 - 74.2)

AMS 6 66.4
(35.2 — 103.5)

The Action and Limit Levels for the Contract have been extracted from Tables 3.8 and 3.9 of
the BEMR and summarised in Table 2.4 and Table 2.5.

REIEETIE(ER)FHERLYSST Page 2
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Table 2.4

Action and Limit Levels for 1-hour TSP

Monitoring Station

Action Level, pg/m®

Limit Level, pg/m®

AMS 5

352

AMS 6

360

500

Table 2.5

Action and Limit Levels for 24-hour TSP

Monitoring Station

Action Level, pg/m®

Limit Level, pg/m®

AMS 5

164

AMS 6

173

260

2.4.1  Should non-compliance of the air quality criteria occur, actions in accordance with the Action
Plan in Table 2.6 shall be carried out.
Table 2.6 Event and Action Plan for Air Quality
Event Action
ET IEC SO Contractor
Exceedance of | 1. Identify source, | 1. Check monitoring | 1. Notify Contractor. | 1. Rectify any
Action Level for investigate the causes data submitted by unacceptable
one sample of exceedance and ET; practice;
propose remedial | 2. Check 2. Amend  working
measures; Contractor’s methods if
2. Inform IEC and SO; working method. appropriate.
3. Repeat measurement
to confirm finding;
4. Increase  monitoring
frequency to daily.
Page 3

PEEREIE(ER)FRLXIFT

CHINA STATE CONSTRUCTION ENGINEERING (HONG KONG) LTD.




.u' ﬁgiHﬁAYS DEPARTMENT

BHEBABEEIREER
Hong Kong - Zhuhai - Macao Bridge
Hong Kong Project Management Office

Contract No. HY/2011/03 : Hong Kong-Zhuhai-Macao Bridge

Hong Kong Link Road - Section between Scenic Hill
and Hong Kong Boundary Crossing Facilities
Baseline Environmental Monitoring Report

Action
Event
ET IEC SO Contractor
Exceedance of | 1. Identify source; . Check monitoring | 1. Confirm receipt of | 1. Submit proposals
Action Level for | 2. Inform IEC and SO; data submitted by notification of for remedial to SO
two or more | 3. Advise the SO on the ET; failure in writing; within 3 working
consecutive effectiveness of the | 2. Check . Notify Contractor; days of
samples proposed  remedial Contractor’s . Ensure  remedial notification;
measures; working method; measures properly | 2. Implement the
. Repeat . Discuss with ET implemented. agreed proposals;

measurements to

and Contractor on

3. Amend proposal if

confirm findings; possible remedial appropriate.
. Increase  monitoring measures;
frequency to daily; . Advise the ET on
. Discuss with IEC and |  the effectiveness
Contractor on of the proposed
remedial actions remedial
required; measures;
I exceedance | 5. Supervise
continues,  arrange Implementation  of
meeting with IEC and remedial
SO; measures.
. If exceedance stops,
cease additional
monitoring.
Exceedance of | 1. Identify source, | 1. Check monitoring | 1. Confirm receipt of | 1. Take immediate
Limit Level for one investigate the causes data submitted by notification of action to avoid
sample of exceedance and ET; failure in writing; further
propose remedial | 2. Check . Notify Contractor; exceedance;
measures; Contractor's . Ensure remedial | 2. Submit proposals
. Inform SO, Contractor working method; measures properly for remedial
and EPD; . Discuss with ET implemented. actions to IEC

. Increase

. Repeat measurement

to confirm finding;
monitoring
frequency to daily;

. Assess effectiveness

of Contractor’s
remedial actions and
keep IEC, EPD and
SO informed of the
results.

. Advise the SO on

. Supervise

and Contractor on
possible remedial
measures;

the effectiveness
of the proposed
remedial
measures;

implementation of
remedial
measures.

3. Implement the

4. Amend proposal if

within 3 working
days of
notification;

agreed proposals;

appropriate.
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Action
Event
ET IEC SO Contractor
Exceedance of | 1. Notify IEC, SO, | 1. Discuss amongst | 1. Confirm receipt of | 1. Take immediate
Limit Level for two Contractor and EPD; SO, ET, and notification of action to avoid
or more | 2. Identify source; Contractor on the failure in writing; further
consecutive . Repeat measurement potential remedial | 2, Notify Contractor; exceedance;
samples to confirm findings; actions; 3. In consultation | 2. Submit proposals
. Increase  monitoring | 2. Review with  the IEC, for remedial
frequency to daily; Contractor's agree with the actions to IEC
. Carry out analysis of remedial actions Contractor on the within 3 working
Contractor's  working whenever remedial days of
procedures to necessary tf) measures to be notification;
determine  possible assure their implemented; . Implement  the
mitigation  to  be effectiveness and | 4. Ensure remedial agreed proposals;
implemented; advise the SO measures properly | 4. Resubmit
. Arrange meeting with accordingly; implemented; proposals i
IEC and SO to |3 Supervise  the | 5 |f  exceedance problem still not
discuss the remedial implementation  of continues, under control;
actions to be taken; remedial consider ~ what | 5. Stop the relevant

. Assess effectiveness

. If exceedance stops,

of Contractor’s
remedial actions and
keep IEC, EPD and
SO informed of the
results;
cease additional
monitoring.

measures.

portion of the work
is responsible and
instruct the
Contractor to stop
that portion of
work until  the
exceedance is
abated.

portion of works as
determined by the
SO until  the
exceedance is
abated.

Note: ET — Environmental Team, IEC — Independent Environmental Checker, SO — Supervising Officer
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3.1.1  There is one noise monitoring stations for the Contract and they are the same baseline
monitoring stations presented in the BEMR. The baseline noise monitoring was undertaken
approximately one year prior to the commencement of the Contract and other nearby
construction contracts. Therefore, the baseline monitoring results together with the Action
and Limit Levels for these monitoring stations are considered applicable for the Contract. The
noise monitoring stations for the Contract are listed in Table 3.1 and shown in Appendix A.

Table 3.1 Locations of Noise Monitoring Stations
Monitoring Station Location
NMS 5 Ma Wan Chung Village (Tung Chung)

3.2.1  The monitoring methodology and results are detailed in the BEMR. The baseline monitoring
results provided in Tables 4.5 — 4.7 of the BEMR will be adopted for the Contact as the
baseline monitoring stations for the Contract is the same as those presented in the BEMR.
The baseline monitoring results are summarized in Table 3.2 to Table 3.4.

Table 3.2 Summary of Daytime (Normal Weekdays) Noise Monitoring Results
Monitoring Daytime 0700-1900 hrs on normal weekdays
Station Range of Noise Level, dB(A)
Leq (30 min) L1 (5 min) Lgo (5 min)
Mean | Max Min Mean | Max Min Mean | Max Min
NMS 5 55.3 63.5 51.0 575 741 50.8 51.1 61.7 48.3

Table 3.3 Summary of Evening-Time & Daytime (Holiday) Noise Monitoring Results

Monitoring Evening-time 1900-2300 hrs on all days & Daytime 0700-1900 hrs on holidays

Station Range of Noise Level, dB(A)
Leq (30 min) I-10 (5 min) L90 (5 min)
Mean Max Min Mean Max Min Mean Max Min.

NMS 5 55.4 68.2 48.9 58.2 67.8 49.7 51.0 57.5 48.1

Table 3.4 Summary of Night Time Noise Monitoring Results

Monitoring Night-time 2300-0700 hrs on the next day
Station Range of Noise Level, dB (A)
Leq (30 min) I-10 (5 min) LQO (5 min)
Mean Max Min Mean Max Min Mean Max Min
NMS 5 53.7 67.5 48.6 55.7 71.5 49.5 50.0 55.0 48.0

REIEETIE(ER)FHERLYSST Page 6
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3.3.1 The Action and Limit Levels for the Contract have been extracted from Table 4.9 of the BEMR
and summarised in Table 3.5.
Table 3.5 Action Limit Levels for Noise during Construction Period
Monitoring Station Time Period Action Level Limit Level
NMS5 0700-1900 hrs on normal | When one documented 75 dB(A)
weekdays complaint is received
Notes:
If works are to be carried during restricted hours, the conditions stipulated in the construction
noise permit issued by the Noise Control Authority have to be followed.
(*): Reduce to 65 dB (A) during school examination periods.
3.4.1 Should non-compliance of the criteria occur, action in accordance with the Event and Action
Plan, as provided in Table 3.6, shall be carried out.
Table 3.6 Event and Action Plan for Construction Noise
Event Action
ET IEC SO Contractor
Exceedance of | 1. Identify source, | 1. Review the | 1. Confirm receipt of | 1. Submit noise
Action Level investigate the causes analysed results notification of mitigation
of exceedance and submitted by the failure in writing; proposals to IEC;
propose remedial ET; . Notify Contractor; . Implement  noise
measures; 2. Review the | 3. Require mitigation
2. Notify IEC  and proposed remedial Contractor to proposals.
Contractor; measures by the propose remedial
3. Report the results of Contractor  and measures for the
investigation to the advise the SO analysed  noise
IEC, SO and accordingly; problem;
Contractor; 3. Supervise the | 4. Ensure remedial
4. Discuss  with  the implementation - of measures are
Contractor and remedial properly
formulate  remedial measures. implemented
measures;
5. Increase  monitoring
frequency to check
mitigation
effectiveness.
TEHEEIE(ER)FRLYT Page 7
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4.1.1  There are a total of thirteen water quality monitoring stations specified under the ER for the
contract. The baseline water quality monitoring was undertaken approximately one year prior
to the commencement of the Contract and other nearby construction contracts. Therefore,
the baseline monitoring results together with the Action and Limit Levels for these monitoring
stations are considered applicable for the Contract. They are listed in Table 4.1 and shown in
Appendix A.

Table 4.1 Locations of the Water Quality Monitoring Stations
o Coordinates
Monitoring D s
Stations escription . .
Easting Northing
IS5 Impact Station (Close to HKLR construction site) 811579 817106
IS(Mf)6 Impact Station (Close to HKLR construction site) 812101 817873
IS7 Impact Station (Close to HKBCF construction site) 812244 818777
IS8 Impact Station (Close to HKBCF construction site) 814251 818412
IS(Mf)9 Impact Station (Close to HKBCF construction site) 813273 818850
IS10 Impact Station (Close to HKBCF construction site) 812577 820670
SR3 Sensitive receivers (San Tau SSSI) 810525 816456
SR4 Sensitive receivers (Tai Ho Inlet) 814760 817867
SR5 Sensitive receivers (Artificial Reef In NE Airport) 811489 820455
SR10A Sensitive receivers (Ma Wan Fish Culture Zone) 823741 823495
SR10B Sensitive receivers (Ma Wan Fish Culture Zone) 823686 823213
CS2 Control Station 805849 818780
CS(Mf)5 Control Station 817990 821129

4.2.1 The monitoring methodology and results are detailed in the BEMR. The baseline monitoring
results provided in the BEMR will be adopted for the Contact as the baseline monitoring
stations for the Contract is the same as those presented in the BEMR. Appendices C3 and
C4 of the BEMR detail the baseline monitoring results for the Contract.

4.3.1  The Action and Limit Levels for the Contract have been extracted from Table 5.6 of the BEMR

and summarised in Table 4.2.
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Table 4.2 Action and Limit Levels for Water Quality
Parameter (unit) Water Depth Action Level Limit Level
Dissolved Oxygen Surface and 5.0 4.2 except 5 for Fish
(mg/L) (surface, Middle Culture Zone
middle and bottom) Bottom 47 36
Turbidity (NTU) Depth average 27.5 or 120% of 47.0 or 130% of
upstream control turbidity at the

station’s turbidity at
the same tide of the
same day

upstream control
station at the same
tide of same day

Suspended Solid
(SS) (mg/L)

34.4 or 130% of SS at
the upstream control
station at the same
tide of same day and
10mg/L for Water
Services Department
Seawater Intakes

23.5 or 120% of
upstream control
station’s SS at the
same tide of the same
day

Depth average

Notes:

Depth-averaged is calculated by taking the arithmetic means of reading of all three depths.
For DO, non-compliance of the water quality limit occurs when monitoring result is lower

For SS & turbidity non-compliance of the water quality limits occur when monitoring result

All the figures given in the table are used for reference only and the EPD may amend the

(2)
that the limit.
3)
is higher than the limits.
4)
figures whenever it is considered as necessary.
)

The 1 percentile of baseline data for dissolved oxygen (surface and middle) and dissolved
oxygen (bottom) are 4.2mg/L and 3.6mg/L respectively.

4.41 Should non-compliance of the criteria occur, action in accordance with the Event and Action
Plan, as provided in Table 4.3, shall be carried out.
Table 4.3 Event and Action Plan for Water Quality
Action
Event
ET Leader IEC SO Contractor
Action level [ 1. Repeat in situ measurement [ 1. Check monitoring | 1. Confirm receipt|1. Inform the SO and
being exceeded| on next day of exceedance to| data submitted| of notification of|  confirm notification of
by one sampling|  confirm findings; by ET and| non-compliance the non-compliance in
day . ldentify source(s) of impact; Contractor's in writing; writing;
. Inform |EC, contractor and WOfklng 2. NOtIfy 2. Rectlfy unacceptable
s0: methods. Contractor. practice;
. Check monitoring data, all 3. Amend  working
plant, equipment  and methods if appropriate.
Contractor's working
methods.
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Action
Event
ET Leader IEC SO Contractor
Action level | 1. Repeat measurement on next [ 1. Check 1. Discuss  with[1. Inform the Engineer
being exceeded| day of exceedance to confirm|  monitoring data| IEC on the| and confirm
by two or more| findings; submitted by ET| proposed notification  of  the
consecutive 2. |dentify source(s) of impact; and Contractor's| mitigation non-compliance in
sampling days |3 |nform IEC, contractor, SO working method; measures; writing;
and EPD; . Discuss with ET|2. Ensure . Rectify unacceptable
4. Check monitoring data, all and Contractor|  mitigation practice;
plant, equipment and on pogsible measures  are[3, Check all plant and
Contractor's working remedial actions; properly equipment and
methods; . Review the| implemented; consider changes of
5. Discuss mitigation measures proposed 3. Assess the working methods;
with [EC, SO and Contractor; |  Mitigation ter:fegtiv?nessto(j . Submit - proposal of
ok measures € Implemente additional  mitigation
6 E&S#;%Ieﬂiaﬂg'n MEasU®® | suomitted  by|  mitigation measures to SO within
’ o Contractor and measures. 3 Working days of
T pase e | avse e 50
exceedance of Action level; accordingly discuss with ET, IEC
’ . Supervise  the and SO;
implementation . Implement the agreed
of  mitigation mitigation measures.
measures.
Limit level being | 1. Repeat measurement on next|1. Check 1. Confirm receipt|1. Inform the SO and

exceeded by
one  sampling
day

day of exceedance to confirm
findings;
Identify source(s) of impact;

Inform 1EC, contractor, SO
and EPD;

Check monitoring data, all

plant,  equipment  and
Contractor's working
methods;

Discuss mitigation measures
with IEC, SO and Contractor;

monitoring  data
submitted by ET
and Contractor's
working method;

. Discuss with ET

and Contractor

on possible
remedial actions;
. Review the
proposed
mitigation
measures
submitted by
Contractor and
advise the SO
accordingly.

2.

of notification of
failure in writing;

Discuss with
IEC, ET and
Contractor  on
the  proposed
mitigation
measures;
. Request
Contractor  to
review the
working
methods.

. Rectify unacceptable

. Check all plant and

. Submit

confirm notification of
the non-compliance in
writing;

practice;

equipment and
consider changes of
working methods;

proposal  of
mitigation measures to
SO within 3 working
days of notification
and discuss with ET,
IEC and SO.
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Action
Event
ET Leader IEC SO Contractor
Limit level being [1. Repeat measurement on next| 1. Check 1. Discuss  with [ 1. Take immediate action
exceeded  by| day of exceedance to confirm monitoring data| IEC, ET and| to avoid further
two or more| findings; submitted by ET| Contractor on| exceedance;
consecutive 2. |dentify source(s) of impact; and Contractor's the  proposed|2. Submit proposal of
Sampling days 3. Inform |EC, contractor, SO Working method; mitigation mitigation measures to
and EPD; 2. Discuss with ET| Mmeasures; SO within 3 working
4. Check monitoring data, all and Contractor|2. Request days of notification
plant, equipment and on possible Contractor  to and discuss with ET,
Contractor's working remedial actions; critically review IEC and SO;
methods: 3. Review the| the  working[3, implement the agreed
5. Discuss mitigation measures| ~Contractor's methods; mitigation measures;
with  IEC, SO and| Mitigation 3. Make . Resubmit proposals of
Contractor; mﬁasures tahgfeemef:.t t'on mitigation measures if
ok whenever €  miugaton roblem still not under
6. Ernesilgzlenr:té%ﬂg-n measures necessary  to| measures to be gontrok
’ . assure their implemented; . As directed by the
7. Increase  the .mon|t.or|ng effectiveness 4. Ensure Engineer. to  slow
frequency to dqlly untl no|  and advise the mitigation down or to stop all or
exceedance of Limit level for[ g accordingly: measures  are .
two consecutive days; : ’ part of the construction
4. Supervise  the|  properly activities  until  no
implementation implemented; exceedance of Limit
of  mitigation|5 Consider and| level.
measures. instruct, if
necessary, the
Contractor  to
slow down or to
stop all or part
of the
construction
activities until no
exceedance of
Limit level.
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5.1.1

The monitoring methodology and results are detailed in Section 6 of the BEMR.

In total, 112

groups of Chinese White Dolphins, numbering 413 individuals, were observed during the
three-month baseline survey. Most were sighted in the West Lantau and Northwest Lantau

regions.

presented in Appendix C.

5.2.1

The detailed monitoring results which were extracted from Appendix D of BEMR are

The Event and Action Plan for dolphin monitoring for the Contract have been extracted from
Table 6.2 of the BEMR and summarised in Table 5.2.

Table 5.2 Event and Action Plan for Dolphin Monitoring
Event Action*
ET IEC SO Contractor
Dolphin numbers and | Repeat statistical data | Discuss monitoring Discuss with the IEC | Inform the SO and
behaviour patterns analysis to confirm with the ET and the additional monitoring | confirm notification of
recorded in the findings; Contractor; requirements and any | the non-compliance in
construction and Review historical data | Review proposals for | Other measures writing;

post-construction
monitoring are
significantly lower
than or different from
those recorded in the
pre-construction
monitoring.

to ensure differences
are as a result of
natural variation or
previously observed
seasonal differences;

Identify source(s) of
impact; Inform the
IEC, SO and
Contractor; Check
monitoring data;

Discuss additional
dolphin monitoring
and any other
measures, with the
IEC and Contractor.

additional monitoring
and any other
measures submitted
by the Contractor and
advise the SO
accordingly.

proposed by the ET;

Make agreement on
the measures to be
implemented

Discuss with the ET
and the IEC and
propose measures to
the IEC and the SO;

Implement the agreed
measures.

Notes:

ET — Environmental Team

IEC — Independent Environmental Checker
SO — Supervising Officer

* Action to be instigated within 1 month of an event

Sampling Zone

6.1.1

and San Tau.

There are two survey areas specified under the ER for the Contract, namely Tung Chung Bay
Tung Chung Bay survey area is divided into three sampling zones (TC1, TC2

and TC3) and there is one sampling zone at San Tau (ST). Survey of horseshoe crabs,

seagrass beds and intertidal communities were conducted in each sampling zone. The
REIEETIE(ER)FHERLYSST Page 12
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6.1.2

6.1.4

6.2.1

6.2.2

6.2.3

locations of sampling zones are shown in Figure 6.1. The pre-construction mudflat ecology
monitoring was undertaken between 13 and 23 September 2012.

Horseshoe Crabs

An active search method was adopted for horseshoe crab survey at each sampling zone. The
survey was undertaken by 2 specialists each spending 2 to 3 hours at the site subject to the
site and tidal conditions for two days. Once a horseshoe crab was found, the species, size
and inhabiting substrate, photographic record and respective GPS coordinate were recorded.

Seagrass Beds

An active search method was adopted for seagrass bed survey at each sampling zone. The
survey was undertaken by 2 specialists each spending 2 to 3 hours at the site subject to the
site and tidal conditions for two days. Once seagrass bed was observed, the species, the
estimated area (m2), photographic record and respective GPS coordinate were recorded.

Intertidal Soft Shore Communities

The sandy shore of San Tau and Tung Chung Bay from the uppermost part of the shore and to
the water edge was divided into three tidal zones — upper, middle and lower zones, at each
sampling zone, TC1, TC2, TC3 and ST. A 100m transect was laid in each of the three tidal
zones for fauna sampling.

At each sampling zone, three 100m horizontal transects will be laid at 2.0m, 1.5m and 1.0m
above C.D. Along each transect, ten random quadrats (0.5 m x 0.5m) were placed. In each
quadrat, the epifauna and infauna (within the top 5cm sediment) in each quadrat were
identified and their numbers/coverage percentages were recorded. One core of 10cm
diameter x 20cm depth was also collected within each quadrat. The sediments of the cores
were sieved with 2mm mesh-size sieve and the biota inside was identified and counted.
Species and abundance of biota in both cores and quadrats were reported.

Horseshoe Crabs

There were 1, 9 and 16 individuals of Tachypleus tridentatus observed at TC1, TC3 and ST
respectively. In addition, grouping of T. tridentatus was also observed at TC3 and ST while
each group consisted of 2 to 4 individuals of T. tridentatus. Survey results are presented in
Table 3.1 of Appendix B. No individuals of T. tridentatus were observed at TC2.

The prosomal width was also measured for each individual of T. tridentatus, and the range of
prosomal width was from 8.45mm to 59.32mm, which corresponds to an age of 9 months to 8
years old. The survey results have been grouped together for presentation. Summary of
prosomal width of horseshoe crab is shown in Table 6.1.

Table 6.1 Summary of Prosomal Width of Horseshoe Crab Survey

TC1 TC2 TC3 ST

No. of individuals 1 N/A 9 16

Mean prosomal width (mm) 28.14 N/A 42.65 24.41

Range of prosomal width (mm) N/A N/A 12.67 —59.32 | 8.45-47.90

Search record

(individual hr" person) 0.25 N/A 1.50 2.67

Seagrass Beds

Four patches of Halophila ovalis were observed at ST while no any patches of H. ovalis were
observed at the other sampling zones, TC1, TC2 and TC3. The survey results have been
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6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

6.2.9

6.2.10

6.2.11

grouped together for presentation. The estimated total area and the mean area of H. ovalis
as observed at ST were 332.3m® and 83.1m°, respectively. Survey results for seagrass beds
are presented in Table 3.3 of Appendix B.

Intertidal Soft Shore Communities

A total of 15,188 individuals were recorded. Mollusks were significantly abundant phylum
(total individuals of 14,669; relative abundance of 96.6%, density of 489 individual m'2)
followed by the second abundant group, arthropod (total individuals of 467; relative abundance
of 3.1%, density of 16 individual m'z) at the sampling zones. The summary of the total
abundance and total biomass of every phylum is presented in Table 3.5 of Appendix B. The
complete list of species recorded is shown in Appendix Il of Appendix B.

In general, molluscs were the most dominant phylum (No. of individuals: 3011-4839; relative
abundance of 93.6-98.5%, density of 401-645 individual m'z) followed by the second abundant
phylum, arthropods (no. of individuals: 43-201; relative abundance of 1.2-6.0%, density of 6-27
individual m®).  In addition, other phyla were very low in abundance across the four sampling
zones (relative abundance of < 1%). The number of individuals and relative abundance (%)
of each phylum at every sampling zone were presented in Table 3.6 of Appendix B.

For TC1, gastropod Batillaria multiformis was the most dominant species (64-65 ind. m’;
relative abundance of 33-61%) at upper and middle tidal zones. Rock oyster Saccostrea
cucullata (12-43 ind. m; relative abundance of 15-22%) was the second abundant species at
middle and lower tidal zones. Gastropod Cerithidea djadjariensis was the most dominant
species (18 ind. m’; relative abundance of 21%) at lower tidal zone while gastropod Batillaria
multiformis (12 ind. m?; relative abundance of 14%) was the third dominant species at lower
tidal zone.

For TC2, gastropod Cerithidea djadjariensis was the most dominant species at all tidal zones
(31-60 ind. m’?; relative abundance of 36-51 %). The rock oyster Saccostrea cucullata (32 ind.
m?; relative abundance of 19%) was the second abundant species at middle tidal zone.

For TC3, gastropod Cerithidea djadjariensis (45-83 ind. m; relative abundance of 27-47%)
and Batillaria multiformis (44-61 ind. m’; relative abundance of 25-36%) were the two most
dominant species at upper and middle tidal zones. Rocky oyster Saccostrea cucullata (44 ind.
m?; relative abundance of 30%) and gastropod Monodonta labio (36 ind. m?; relative
abundance of 24%) were the most dominant species at lower tidal zone.

For ST, the upper tidal zone was dominated by gastropod Batillaria multiformis (40 ind. m?;
relative abundance of 26%) and Nassarius festivus (32 ind. m?; relative abundance of 21%).
Gastropod Cerithidea djadjariensis (35 ind. m?; relative abundance of 33%) was the first
dominant species at middle tidal zone and second dominant species (10 ind. m?; relative
abundance of 20%) at lower tidal zone. At middle tidal zone, the gastropod Cerithidea
cingulata was the second abundant species (23 ind. m; relative abundance of 22%). At
lower tidal zone, rocky oyster Saccostrea cucullata was the most dominant species (18 ind. m?;
relative abundance of 37%).

There was no consistent pattern of species distribution observed across sampling zones and
tidal levels in Tung Chung Wan and San Tau. The species distribution might be determined
by the type of substratum. In general, gastropod Batillaria multiformis, Cerithidea
djadjariensis and rocky oyster Saccostrea cucullata were the most common occurring species
among the four sampling zones. The abundant species (relative abundance >10%) at every
sampling zone is presented in Table 3.7 of Appendix B.

The mean values of number of species, density, H and J at every sampling zone are
presented in Table 3.8 of Appendix B. There was no obvious difference across the three
tidal zones and sampling zones. The number of species ranged 7-12, 5-9, 7-9 and 5-9 spp.
0.25m?at TC1, TC2, TC3 and ST respectively. The mean density ranged 340-780, 258-668,
587-705 and 192-612 ind. m® at TC1, TC2, TC3 and ST respectively. The H’ ranged
1.06-1.65, 0.93-1.43, 1.04-1.31 and 0.95-1.59 at TC1, TC2, TC3 and ST respectively. The J
ranged 0.54-0.73, 0.57-0.67, 0.55-0.60 and 0.61-0.73 at TC1, TC2, TC3 and ST respectively.
In general, there was no obvious difference of biodiversity among the four sampling zones
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based on the mean H’ and J across tidal zones. The values reflected a stable intertidal soft
shore community with moderate ecological functions.

6.3.1  The mudflat monitoring covered water quality monitoring data. Reference was made to the
water quality baseline monitoring data of the representative water quality monitoring station (i.e.
SR3) as in the EM&A Manual. The water quality monitoring location (SR3) is shown in
Appendix A.

6.3.2 Baseline water quality monitoring in San Tau (monitoring station SR3) was conducted in
October 2011 prior to the construction of the HZMB. The monitoring parameters included
dissolved oxygen (DO), turbidity and suspended solids (SS).

6.3.3 The baseline monitoring results for SR3 were extracted from the BEMR and summarised
below:

Table 6.2 Baseline Water Quality Monitoring Results (Depth Average)
Date Mid Ebb Tide Mid Flood Tide
DO DO Turbidity SS DO DO Turbidity SS
Saturation | (mg/L) (NTU) (mg/L) | Saturation | (mg/L) (NTU) (mg/L)
(%) (%)
6 Oct 2011 87.6 6.0 7.3 15.5 91.1 6.2 9.4 7.6
8 Oct 2011 89.2 6.0 4.6 7.4 95.7 6.4 9.7 12.0
10 Oct 2011 92.1 6.2 6.3 11.0 93.9 6.3 8.5 14.0
12 Oct 2011 100.4 7.2 5.6 6.7 92.8 6.6 7.7 11.5
14 Oct 2011 91.4 6.4 9.1 10.0 88.2 6.2 10.5 16.5
16 Oct 2011 96.9 6.8 141 13.0 91.0 6.5 8.5 9.7
18 Oct 2011 85.6 6.5 7.0 16.0 85.3 6.5 9.4 14.5
22 Oct 2011 93.2 7.4 9.2 12.5 92.5 7.3 10.3 18.0
25 Oct 2011 89.8 7.2 8.4 8.3 88.4 71 17.8 28.0
27 Oct 2011 94 1 6.4 6.4 31.0 100.7 6.9 19.7 20.5
29 Oct 2011 120.6 8.1 8.1 15.0 106.1 7.3 14.1 22.0
31 Oct 2011 84.1 6.8 6.8 21.0 88.8 7.1 19.0 21.0
Average 93.8 6.8 7.7 14.0 92.9 6.7 12.1 16.3
Methodology

6.4.1  To avoid disturbance to the mudflat and nuisance to navigation, no fixed marker/monitoring rod
was installed at the monitoring stations. A high precision Global Navigation Satellite System
(GNSS) real time location fixing system (or equivalent technology) was used to locate the
station in the precision of Tmm, which is reasonable under flat mudflat topography with uneven
mudflat surface only at micro level. This method has been used on Agricultural Fisheries and
Conservation Department’s (AFCD) project, namely Baseline Ecological Monitoring
Programme for the Mai Po Inner Deep Bay Ramsar Site for measurement of seabed levels.

6.4.2 Measurements were taken directly on the mudflat surface. The Real Time Kinematic GNSS

(RTK GNSS) surveying technology was used to measure mudflat surface levels and 3D
coordinates of a survey point. The RTK GNSS survey was calibrated against a reference
station in the field before and after each survey. The reference station was a survey control
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6.4.3

6.4.4

6.4.5

6.5.1

point established by the Lands Department of the HKSAR Government or traditional land
surveying methods using professional surveying instruments such as total station, level and/or
geodetic global navigation satellite system. The coordinates system was in HK1980 GRID
system. The reference control station was surveyed and established by traditional land
surveying methods using professional surveying instruments such as total station, level and/or
geodetic GNSS. The accuracy was down to mm level and higher than the proposed RTK
GNSS cm level so that the reference control station has relatively higher accuracy. As the
reference control station has higher accuracy, it was set as true evaluation relative to the RTK
GNSS measurement. All position and height correction were adjusted and corrected to the
reference control station.

The precision of the measured mudflat surface level reading (vertical precision setting) was
within 10 mm (standard deviation) after averaging the valid survey records of the XYZ HK1980
GRID coordinates. Each survey record at each station was computed by averaging at least
three measurements that are within the above specified precision setting. Both digital data
logging and written records were collected in the field. Field data on station fixing and mudflat
surface measurement were recorded.

Monitoring Locations

Four monitoring stations were established based on the site conditions for the sedimentation
monitoring and are shown in Figure 6.1.

Monitoring Results

The mudflat surface levels at the four established monitoring stations and the corresponding
XYZ HK1980 GRID coordinates are presented in Table 6.3.

Table 6.3 Measured Mudflat Surface Level Results
Monitoring . . Sedimentation Rate
Station Easting (m) Northing (m) (mPD) Remarks
S1 810291.160 816678.727 0.950 Soft mudflat
S2 810958.272 815831.531 0.864 Soft mudflat
S3 810716.585 815953.308 1.341 Soft mudflat
S4 811221.433 816151.381 0.931 Soft mudflat

In the event of the impact monitoring results indicating that the density or the distribution
pattern of intertidal fauna and seagrass is found to be significant different to the baseline
condition (taking into account natural fluctuation in the occurrence and distribution pattern such
as due to seasonal change), appropriate actions should be taken and additional mitigation
measures should be implemented as necessary. Data should then be re-assessed and the
need for any further monitoring should be established. The action plan, as given in Table 6.4,
should be undertaken within a period of 1 month after a significant difference has been
determined.
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Table 6.4 Event and Action Plan for Mudflat Monitoring
Event ET IEC SO Contractor
Density ~ or  the | Review historical data | Discuss ~ monitoring | Discuss with the IEC | Inform the SO and in
distribution pattern of | to ensure differences | with the ET and the | additional monitoring | writing;
horseshoe crab, | are as a result of | Contractor; requirements and any | . .
S - Discuss with the ET
seagrass or intertidal | natural variation or . other measures
. Review proposals for : and the IEC and
soft shore | previously  observed " L proposed by the ET;
. . ) additional  monitoring propose measures to
communities recorded | seasonal differences; i
) . and any other | Make agreement on | the I[EC and the ER,;
in the impact or . .
. ldentify source(s) of | measures  submitted | the measures to be
post-construction . s . Implement the agreed
o impact; by the Contractor and | implemented.
monitoring are . measures.
L advise the SO
significantly lower | Inform the IEC, SO ,
accordingly.

than or different from
those recorded in the
baseline monitoring.

and Contractor;
Check monitoring data;

Discuss additional
monitoring and any
other measures, with
the IEC and
Contractor.

Notes:

ET — Environmental Team
IEC — Independent Environmental Checker
SO — Supervising Officer
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7.1.1

The baseline monitoring results for air quality, noise, water quality and ecology (Chinese White
Dolphin) undertaken for Agreement No. CE35/2011 (EP) Baseline Environmental monitoring
for Hong Kong — Zhuhai — Macao Bridge Hong Kong Projects — Investigation has been adopted
for the Contract as the baseline monitoring stations and requirements for the Contract are the
same as those presented in the BEMR.

For the water quality monitoring as required for mudflat monitoring, reference was made to the
water quality baseline monitoring data of the representative water quality monitoring station (i.e.
SR3) as required in the EM&A Manual. Baseline water quality monitoring in San Tau
(monitoring station, SR3) was conducted in October 2011 prior to the construction of the HZMB.
The monitoring parameters included DO, turbidity and SS.

For horseshoe crab survey under mudflat monitoring, there were 1, 9 and 16 individuals of
Tachypleus tridentatus as observed at sampling zones, TC1, TC3 and ST, respectively during
the survey. Indeed, all horseshoe crabs, Tachypleus tridentatus, were in ages of 9 months to
8 years old based on the measurements of their prosomal widths.

Only one species of seagrass, Halophila ovalis, was recorded at one sampling zone, ST during
the seagrass beds survey. Four patches of this species of seagrass were observed and their
estimated areas were also recorded of which the estimated total area was about 332.3m°.

For intertidal soft shore communities survey under mudflat monitoring, a total of 15,188
individuals were recorded. Mollusks were significantly abundant phylum (total individuals of
14,669; relative abundance of 96.6%) followed by the second abundant group, arthropod (total
individuals of 467; relative abundance of 3.1%) at the sampling zones.

Measurement of the mudflat surface level were conducted at four monitoring stations, S1, S2,
S3 and S4, to establish the baseline level prior to the commencement of the construction works.
The mudflat sedimentation rate at S1, S2, S3, and S4 were 0.950mPD, 0.864mPD, 1.341mPD
and 0.931mPD, respectively.
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Figure 2.2. Photographic record of the environment at every sampling zone.
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Table 3.1. Record of horseshoe crab monitoring at every sampling zone.

Prosomal

Species width (mm) Substratum GPS coordinate Grouping
TC1  (search hour =2 hr)
Tachypleus tridentatus 28.14 S 22°21.326'N 114°45.150'E
TC2 (search hour =2 hr)
No record
TC3 (search hour =3 hr)
Tachypleus tridentatus 25.85 S 22°16.962'N 113°55.692' E
T. tridentatus 59.32 S 22°16.922'N 113°55.672'E
T. tridentatus 12.67 S 22°16.975'N 113°55.661'E
T. tridentatus 49.37 S 22°16.977'N 113°55.678'E
T. tridentatus 41.16 M 22°17.111'N  113°55.609' E
T. tridentatus 48.19 S 22°17.088'N 113°55.587'E
T. tridentatus 54.11 M 22°17.105'N 113°55.568' E
T. tridentatus 52.95 M 22°17.101'N 113°55.622'E 1
T. tridentatus 40.22 M 22°17.059'N 113°55.621'E 1
M = Soft mud; S = Sands
Individuals in a group was given the same grouping number
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Table 3.1(Cont’d). Record of horseshoe crab monitoring at every sampling zone.

Prosomal

Species width (mm) Substratum GPS coordinate Grouping
ST  (search hour =3 hr)
Tachypleus tridentatus 15.85 S 22°16.904'N 113°56.035'E
T. tridentatus 35.35 M 22°16.904'N 113°56.035'E
T. tridentatus 43.82 M 22°17.531'"N  113°55.626' E
T. tridentatus 8.45 S 22°17.067'N 113°55.971'E
T. tridentatus 26.12 S 22°17.057'N 113°55973'E
T. tridentatus 30.95 M 22°17.151"N 113°55.970'E 2
T. tridentatus 26.77 M 22°17151"N 113°55.970'E 2
T. tridentatus 30.08 M 22°17.151"N 113°55.970'E 2
T. tridentatus 47.9 M 22°17.151"N 113°55.970'E 2
T. tridentatus 17.99 M 22°17.531"N 113°55.626' E 3
T. tridentatus 13.16 M 22°17.531'N 113°55.626'E 3
T. tridentatus 15.91 M 22°17.531"N 113°55.626' E 3
T. tridentatus 16.39 S 22°17.067'N 113°55.964' E 4
T. tridentatus 14.99 S 22°17.067'N 113°55.964' E 4
T. tridentatus 16.02 S 22°17.067'N 113°55.964' E 4
T. tridentatus 30.8 S 22°17.066'N 113°55.964' E
M = Soft mud; S = Sands
Individuals in a group was given the same grouping number
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TC1

Figure 3.1. Examples of photographic records of horseshoe crab monitoring
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Table 3.3. Summary of seagrass beds monitoring at every sampling zone.

Page 13

Estimated
Estimated area percentage
Species (m?) GPS coordinate cover (%) Remark
TC1 & TC2 & TC3 (search hour = 3 hr)
No record
ST  (search hour =3 hr)
22017.057'N 113°55.973'E - A long strand of seagrass bed nearby the seaward
Halophila ovalis 251.7 50
22°16.948'N 113°56.031'E side of mangrove area at 2.0m above C.D.
Halophila ovalis 27.0 22°16.948' N 113°56.031'E 80
Halophila ovalis 34.7 22°17.151'N 113°55.970'E 70
Halophila ovalis 18.9 22°17.067'N 113°55.971'E 80
"""" no.ofpatches 4
Total area (m?) 332.3
Average area (m?) 83.1
eantnes
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Figure 3.2. Examples of photographic records of seagrass beds monitoring at ST
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Table 3.5. Total abundance, density and total biomass of every phylum

Phylum Total Abundance % Density (ind. m™) Number of taxon
Sep 2012

Mollusca 14669 96.6 489 33
Arthropoda 467 3.1 16 22
Annelida 26 0.2 1 5
Sipuncula 21 0.1 1 2
Chordata 4 0.0 0 2
Nemertea 1 0.0 0 1

Total 15188

0.0 %: Total abundance of the phylum is less than 0.1% of relative abundance.

0 ind. m™; Density of the phylum is less than 1 ind. m™.
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Table 3.6. The number of individuals, relative abundance (percentage) and density of each phylum at every sampling zone.

Phylum TC1 % densit;; . % densiti Tc3 % densit;; % densit);
(ind. m™) (ind. m™) (ind. m™) (ind. m™)
Mollusca 3677 95.4 490 3142 93.6 419 4839 98.5 645 3011 98.3 401
Arthropoda 166 4.3 22 201 6.0 27 57 1.2 8 43 1.4 6
Sipuncula 8 0.2 1 8 0.2 1 5 0.1 1
Annelida 4 0.1 1 6 0.2 1 10 0.2 1 6 0.2 1
Chordata 1 0.0 0 3 0.1 0
Nemertea 1 0.0 0
Sub-total 3856 3357 4912 3063

0.0 %: Total abundance of the phylum is less than 0.1% of relative abundance of the sampling zone.

0ind. m?% Density of the phylum is less than 1 ind. m of the sampling zone.

eanthes

Eco-consultant Ltd

Page 21



PYT JUEI[NSU03-03]

SOUIVIDS

podosses) = 9 ‘eAjeAlg = Ig ‘ejoeuleg = eg

7 4% oL ajydwe snuejeg eq
29 €l L sijeuoz elejijeq 9
3% vl 4" siwonw euejjieg 9
1 Gl Zl ©Je||NnoN2 Ba.1)S020ES g
(¥4 IC 8l sisusLielpelp eapiyjied 9 Mo
98 zl €z sisuslelpelp eapiyjied )
7 0c 6¢ olqe| eJuoOpoUOH| [9)
1] Zc e ©]e||Nnono eai}sodoes 19
€e €€ ¥9 siwuonw euejjieg 9 PIN
/8 (] L sisusielpelp espiyjied 9
Ll 9l 9l ejejnbuso eapiyiie) 9
19 19 g9 siwuonw euejjieg 9 ubIH

(v,) @ouepunqge
(%) @duepunge aAne|al AN.E "pul) Ayisuap ueaw saloadg dnoug 191 auoz Bbuidwesg
aAlje|al dAlRINWIND

‘au0z buldwes Aiens je (901 < ouepunqe aAljelal) se1oads juepunqe ayj “1°€ da|qel



€2 abed

PYT JUEI[NSU03-03]

SOUIVIDS

podosses) = ) ‘eAjeAlg = Ig

LL cl cl BJ]e||nono ee.1jsoooes 19
g9 €l 14’ eje|nbuio espiyjien [3)
LS 1S S sisuslielpelp eapiyjien 9 MO
€l 8l 0¢ eje|nbuio espiyjien [3)
1] 6l 4 BJBJ[Nnono Ba.1)S020es 19
9e 9e 09 sisusLielpelp espiypied 9 PIN
€6 L L BJejinong ea.ljs020es g
18 ¢l 8 siwiojpinw eLejjiieg 9
0. ¥4 14 ejeinburo eapiyjlien 9}
6v 6% X5 sisusLielpelp eapiyjied Q) UybIH
(%) @ouepunge
(%) @duepunge aane|al AN.E pul) AjIsuap ueaw so10adg dnoug 291 duoz buijdweg

aAI1je[a1 dAljR|NWND

‘auoz buldwes Aiens jJe (901 < souepunge aAljejal) seloads juepunqge sy "(pIuon)z ¢ ajqel



PYT JuE)[NSU0>-03y

2o SOUIVIDS

podosisen) = 5 ‘eAleAld = Ig

98 €l 0z sisusiiefpelp espiyiia) 9
€l 8l 12 siuuojnw eLejieq Q)
qq 144 9¢ olqe| BJUOPOUOW [9)
(01 0¢ 1744 BJe[|NndonNo Ba.1)S020EeS 19 MO
8 0z €e ejeinbulo eapiyiie) 9
€9 12 417 sisusLielpelp espiyjied 3}
9e o¢ 19 siwonw elejjiieg 9 PIN
16 8l €e ejeinbulo eapiyiien 9
zL Gz 4% siulonw euejjeq )
Ly Ly €8 sisuslielpelp espiyjlied 3} ubIH

(%) @ouepunqge
(%,) @duepunge aAe|al AN.E ‘pul) Ayisuap ueaw saloadg dnoug €91 auoz buijdweg
aAlje|al dAlRINWIND

‘au0z buljdwes Aiane je seloads juepunqe sy ‘(pJuod). ¢ aqel



Ge abed

PYT JUEI[NSU03-03]

SOUIVIDS

podosisen) = 5 ‘eAleAld = Ig

69 Zl 9 Sijeuoz euejjieg 9
1S 0z (] sisuslelpelp eapiyjied Q)
L€ 1€ 8l e]e||nono eeijs090es 19 MO
0. Gl 9l ©Je[|nond Ba.1)S029ES g
GG ze €C eje|nburo eapiylian )
€€ €e Ge sisusLelpelp espiyjie) 9 PIN
18 Gl 174 sisuslelpelp espiyjied Q)
99 6l 6¢ olqe| ejuoOpPoUOH| 3}
Ly (4 A SNAl}Se) sniiesseN 2}
9c 9¢ 0)4 siwionw eliejjineg 9] ubIH
(%) @ouepunqge
(%,) @duepunge aAje|al AN.E ‘pui) Ajisuap ueaw so10adg dnoug 1S auoz buidweg

aAlje[al dAlR|NWND

‘au0z buljdwes Aiane je seloads juepunqe sy ‘(pJuod). ¢ aqel



PYT JuE)[NSU0>-03y

SOUIVIDS

‘Q’Denoge W Q'L @D enoge WG N QD eAoge W 0'Z H

190 S6°0 Z6l S 1
990 €0 o¢'t 651 (XA 4 6 N
G9'0 €71 ZlL9 8 H 1s
.................................. o0 v 8 s A
850 850 LLL Sl €9 8 N
Gs'0 ¥0'L S0. Y] H €01
.................................. yoo el 9w & 1
€90 190 Gc'l el 899 6 N
190 €60 86¢ S H 2ol
.................................. e£0 &L o€ o
¥9°0 ¥9°0 el 1971 082 Zl N
¥S9°0 901 Zcy L H 101
|9A9] |ep1} ssouoe |9A9] |ep1} ssouoe (z-w "pur) (z-w gz'0 "dds) auoz
r ueaw ,H ueaw [2A9] |epiL
r ueaw ,H ueaw Ajsuap uea|y sajoads Jo Jaquinu ueajy Buidweg

auoz buijdwes pue [oA8] [epl) A1ors

je (r) sseuusnz se10ads s.nojeid pue ((H) xepuj Ajsionlq Jenesp-uouueys ‘Ajisusp ‘seloads JO Joquinu JO SanjeA uesyy "8'¢ dlqel



PYT JUBI[NSU03-0X]

SOUIVIDS

L 3 snjeoins sixeueld 9
€l l S S 4 eyjod ejusN 9O
3 I SNAIJSe) snuessenN
0S l 8 1% S Z 14 l (114 L 0/qe| ejuopouoy O
6 L l I ewojsouelaw eleiopi] 9
4 c ejeipel euuoyijoulyog 9
9l 9l wnJueioydoziyi espiyue) 9
101 € I  6¢ L 8l € 6 8 L ¢ 8 cl sisusiielpelp eapiyjed 9
9l L ¥¢ L 0¢ 8¢ L € ¢ ¢ L eje|nbulo eapiyiued 9
14 4 2 sijeuoz euejeg 9
99 l 8L L& 6¢ ¢ €L O0oF 29 14 9G SG vl 6L VL ¢ €€ siuuoynw euejeg 9
l l eojoe|ON D

3 b wnjnuiw ewJiesasoueN D
8 c L € L l snjejyioiuad snsdeibiweH O
L L ejeJje snqoijsousy 19
€c l € l 4 l 8 14 € e]ej|nono esljsodoes I
4 2 } BsoJse euiopy) 19
l l eojuodef eiuisog 1g
l L sisauls euljofo 19
L L ajujydwe snueeg egq

I l ‘dds epodiydwy vy
[ejo}-qns 0 o 9 b 0O O O D O b O b Oob O DO 0 D O DO uoxe do

ol 6 8 L 9 S 14 € 4 l

(‘a0 @noge w Q') 19A9] lepl ybiH | OL duoz budwes  Z10z deos
auoz buidwes Aiane je eunej papaodal Jo )si7 |1l Xipuaddy



PYT JUBI[NSU03-0X]

SOUIVIOS

9601 [ejol
3 } snpnu snjnoundis  dg
Z Z ‘dds ajaeyoobijo suuep |0
[ejo}-gns 0 O 0 D 92 D 92 D O O DD O DD O©O DO O D O DO uoxe | do

0l 6 ] . 9 S 14 € 4 L
(‘a-D enoge w 0°Z) [8A8] [epn YbIH | 01 suoz buidwes Z10g deg

auoz buidwes Aians je eunej pap.aooal Jo }si7  (pIuod) il Xipuaddy



PYT JUBI[NSU03-0X]

SOUIVIDS

L6€ ¥4 L ve 96 9€ A7 g L€ oe ¢ 18 0/qe| ejuopouoy O
44 14 L € S l 1% 4 4 ejeuolod gjjeungy 9
3 l ‘ds euozopide7 ©
8 l l Z ¥ wnJeioydoziyi espiyiis) 9
lce ¢¢ ¢ <8 9 cl 0c el ¥4 9¢ 8l S sisusiielpelp eapiyiod O
Z6 L. L L L S S 1 ¢ 14 3 ejejnbuio eapiyiie) O
14 € L 4 S %4 4 € % ewnsioj eueliey 9
b 2 sijeuoz euejeg 9
S€9 9% L 6 ¥8 901 144 Zl 6L S €€ 6S ¢l 68 siwioynw euejjneg 9
l L sdeoojejorosey snyoueiqow 4

l l wnnujw ewesasoueyN O
14 ] l €l 3 Z L l snjejjioiuad snsdeibiweH O
14 2 4 L ejeJje snqoJjsousx 19
oevy Ge 9 L 99 19 6¢ 2% 8¢ €e L6 ejejjnono ealjsoooes  Id
3 l wnJeuiddiiyd sedeypny 19

b l BsoJo eulojps) I1g

3 2 sisauls euljofo 19
9C l l L 14 9 c g SudasaliA eljeqieg 19
L Z G gjeubis ejeqieg 19
3 l eueISuIBs)S ejuopouy 19
4 3 l ajuyydwe snuejeg eq
[ejo}-qns 0 O O b O b D b 00 O b Db Do 50 o 0O uoxe | do

ol 6 8 L 9 S %4 € 4 L

((a0enoge wg'L) |oAs] lep PN L O1 duoz Buidwes  z)0z des
auoz buidwes Aians je eunej pap.aooal Jo }si7  (pIuod) il Xipuaddy






































































































































































































































