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1. Introduction

Bottom sediment under the Sham Wan and Kau Sat fish culture zones (FCZs)
contain a large amount of organic matter accumulated over the years. This is largely
the result of the traditional practice of using trash fish as fish feed in the past decades.
The organic sediment would adversely affect the surrounding marine habitats, the
associated marine life and the productivity of the FCZs.

To reduce the problem of bottom sedimentation, Agriculture and Fisheries
Department (AFD) introduced in 1994 a new pellet feed formulation in place of trash
fish. Better fish growth and good environmental benefits of less water pollution and a
cleaner sea bottom were observed in some farms in Lo Tik Wan FCZ. The
improvement of sea bottom conditions through the promotion of the environmental-
friendly pellet feed alone could likely be a slow process. To achieve quick
improvements in the marine environment, the Director of Agriculture and Fisheries
hence proposes the removal of bottom sediment at FCZs by dredging. There are
several localized benefits in this project in both fisheries and ecological views. They

include:

e Improvement of the local water quality and sediment condition to be more suitable
for fish culture and for benthic colonization;

» Removal of the anoxic sediments to enable fast recovery of the bottom
environment within weeks rather than years through decomposition by natural
process;

e Removal of the bulk of nutrient trapped in the sediment in the FCZs can help to
reduce the risks of local red tide;

» Minimising fish kills due to the upwelling of anoxic and toxic gas; and,

« Removal of trapped nutrient which may be released gradually, affecting the water

quality at fish culture zones and the surrounding environment.

The Federation of Hong Kong Aquaculture Associations (comprising
representatives of various fish culture zones} has requested Government assistance in
the removal of sediment under fish culture zones in April and May 1998. The
Federation is also supportive of the proposal to conduct a pilot project in the selected
fish culture zones. Some members of the Provisional Legislative Council aiso
supported Government action to remove sediment in tish culture zones. The

Federation and the fish farmers in the two fish culture zones concerned will be closely



liaised with, to exchange views and to ensure the smooth progress of the dredging

process.

Despite the obvious benefits of removing bottom sediment in fish culture
zones, there is a lack of experience in sediment dredging in fish culture zones. The
practical way forward is to conduct dredging in a few fish culture zones on a trial
basis in order to gain experience in such dredging operations and to monitor its

effectiveness.

In the last application (Project Profile ref # DIR-003/ 1998, submitted on 14
August 1998), sediment dredging works was proposed for Lo Tik Wan, Sok Kwu
Wan and Cheung Sha Wan FCZs. Sediment dredging has now been started at Cheung
Sha Wan FCZ since 26 November 1998, but not the other two zones because a large
number of mariculturists of these two zones did not agree to the dredging. On 8
December 1998, Hon, Wong Yung-kun, Chairman of the Federation of Hong Kong
Aquaculture Associations suggested to use the reminder of the funds for removing
sediment in Sham Wan and Kau Sai FCZs.

This sediment removal exercise at the FCZs is a pilot study in Hong Kong and
will provide valuable experience and information on the technical feasibility and

environmental acceptability for future dredging in other FCZs.
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Basic Information
2.1 Project Title

Removal of Sediment in Sham Wan and Kau Sai Fish Culture Zones.
2.2 Purpose and Nature of the Project

To remove the enriched sediment at the seabed of the two selected Fish
Culture Zones by grab dredging so as to improve the environmental

conditions.

2.3 Name of the Project Propcnent
Agriculture & Fisheries Department.

2.4 Location & Scale of Project

The proposed areas are beneath the gazetted zone areas of the two
FCZs, Sham Wan (Figure 2.4a) and Kau Sai (Figure 2.4b). Depths of
sediment to be dredged range from 0.5-1m and in no circumstances, greater
than 1 m depth, referenced from the dredging operation at Cheung Sha Wan.
The exact depth of sediment to be dredged will be finalised pending the
sediment testing results. The gazetted zone areas and maximum sediment
volume (estimated on the dredging depth to be 1 m) of the two ¥FCZs are
summarized in Table 2.4a. Approximately 226,800 m’ of in situ sediment will
be removed in the Project. The corresponding coordinates of the two FCZs are
shown in Table 2.4b.



Table 24a  The proposed sediment volume to be dredged and the zone area of the
two subjected Fish Culture Zones (Assuming the maximum dredging depth to be 1m)

t'ish Culture Zone Zone Area (m’) Proposed Sediment Volume (m?)
Sham Wan 180,600 180,600
Kau Sai 46,200 46,200

Table 2.4b The coordinates of the two Fish Culture Zones

Northing Easting
Sham Wan
SW 1 833895.876 854323.847
SW2 833960.330 854.611.720
SW 3 833892.545 854654.370
Swd 833747.805 B34557.945
SwW s 833440784 854521.947
SW o 833133.763 854485950
SW7 833138.000 854306.000
SW 38 833516.938 854314.923
Kau Sai
KSi 822346 850635
Ks2 822546 831096
KS3 322426 850944
K54 822426 850635

2.5 Number and Type of Designated Projects

Dredging of sediment in the gazetted zone areas of the two FCZs is an
operation which is less than 500m from the nearest boundary of an existing fish
culture zone and is classified as a designated project under C.12 of Schedule 2 of

the Environmental Impact Assessment Ordinance.

2.6 Name & Telephone number(s) of Contact Person(s)
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Ficure 2.4a  Sham Wan Fish Culture Zone
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Planning and Implementation Programme

Ly

3.1 Planning and Implementation

The whole project will be planned and implemented by Agriculture
and Fisheries Department (AFD) in collaboration with Civil Engineering
Department (CED). Dredging will be carried out by contractors appointed by
CED.

3.2 Project Programme

The project programme includes

i. Temporary Relocation of Mariculture Rafts,
ii. Dredging Operation and
5. Water and Sediment Quality Monitozing.

The work is scheduled to start in March 1999 and be finished by June
1999.

i. Temporary Relocation of Maricuiture Rafts

Mariculture rafts are required to relocate temporarily to areas which
will not interfere with the dredging operation. Relocation of rafts will start at
least two weeks before the dredging operation. Only rafts with fish will be
moved to the relocation site while the vacant rafts will be relocated to the
nearby shores. The number of rafts, total area of rafts, area of waters occupied
and maximum duration of the relocation for the two FCZs are estimated in

Table 3.2a.

Table 3.2a Estimate of number of rafts, total area of rafts, area of waters occupled
and maximum duration of relocation for temporary relocation of mariculture rafts of
the two FCZs

¥CZs No. of rafts  Total raft area {m:} Area of waters occupied (m:) Duration (weeks)
Sham Wan §0 8,200 34,000 16
Kau Sai 70 §.400 28.000 3




The proposed relocation sites for Sham Wan and Kau Sai FCZs are
shown respectively on Figs 3.2 a & b. As shown in Fig 3.2a, two relocation
sites, near Ko Tang Hau and Nam Fung Wan are considered for the present
relocation of Sham Wan FCZ. Mariculturists prefer the site at Ko Tang Hau,
and Nam Fung Wan will be treated as the emergency site. The location of the
final relocation site is subject to approval of Environmental Protection
Department (EPD), Marine Department (MD) and agreement from the Jockey
Club Wong Shek Water Sports Centre. For Kau Sai FCZ, it has been agreed
by EPD and MD that the rafts can be temporarily relocated to the site at Kau
Sai Wan (Fig 3.2b). The other site near Tai Wong Wan is only reserved for

emergency purpose.
1. Dredging Operation

To shorten the period of disturbance to the FCZs and the environment
during dredging, it is important that the dredging operation should be carried
out within shortest possible time. Hence, 2 grab dredgers will be deployed by
CED’s contractor. Working sequence and the average dredging rate in each

FCZ are presented in Figs 3.2 ¢ & d for Sham Wan and Kau Sat respectively.

The whole dredging process will be finished within 12 weeks for the
two FCZs (Table 3.2b). The timing may vary slightly depending on the zone
areas and the weather condition during dredging. The programme is prepared
based on the assumption that the dredging will proceed between 0700-2300
gvervday, including general holidays and Sunday. In Sham Wan, two dredgers
will be depioved from Ist to 8th weeks. By the end of the 8th week, one of the
dredgers at Sham Wan will move to Kau Sai. From the 8th week onwards,
there will be one dredger operate in each FCZs and the works will be
completed by the end of the 12th weeks.

iii. Water and Sediment Quality Monitoring.

Prior to and after the dredging procedure, a period of 4 weeks will be
assigned for the baseline and post-project water quality monitorning (WQM,
Table 3.2b). Impact WQM will also be assigned for the whole dredging
period. Sediment testing tor the relocation sites will also be carmnied out before
and after the relocation process. For details, please refer to Appendix II. the
Environmetal Monitoring & Auditing (EM & A) Manual.
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Table 3.2b

Provisional project and water quality monitoring (WQM) program

Location  Activities Ist Month 2nd Month 3rd Month dth Month Sth Month
Sham WOM (Baseline) — : : :
Wan WOM (Impact) _—_————
WQM (Post-project) -
. Execution of Works E dred':gers ,. I.dre.dgfr -
Kau Sai  WOQM (Baseline) __
WQM (Impact) ‘ —
WOM (Post-project) :

Execution of Works

1 dredger
I




4.

Possible Impact on the Environment

4.1

Sediment Condition

Wu et al {1994) showed that mariculture activities in four FCZs
in Hong Kong (Ma Wan, Sck Kwu Wan, Yung Shue Au & Tap Mun)
using trash fish for feeding generated a very high organic and nutrient
loading and caused severe but localised organic pollution to the marine
environment. High organic enrichment of the bottom sediment was
indicated by the relative high value of sediment oxygen demand,
hydrogen sulphide concentration, total organic matter and total organic
nitrogen compared with the control areas. The diversity of benthic
animals areas which serves as a good indicator for organic pollution is

also reduced in the study.
A sediment quality study will be performed in the project

1. 1o classify the sediment grade for disposal purpose;

1. to determine the sediment depth to be dredged; and :
iil. to identify the appropriate water quality parameters to be monitored o

in the environmental monitoring and audit (EM & A) programme.

The concentration in mg/kg (dry weight) of cadmium,
chromium, copper, mercury, nickel, lead and zinc will be determined to
satisfy the requirements specified by EPD under the Dumping at Sea
Ordinance. The necessity to test tor heavy metal will be finalised,
subject to the negotiation of CED with EPD since the sediments of the

two FCZs are unlikely to contain heavy metal,

Analysis for total inorganic nitrogen (TIN, png-N/L), total
Kjeldahi nitrogen (TKN, pg-N/L). ammoniacal nitrogen (NH;-N, pg-
N/L), sediment oxygen demand (SOD, mgQ,/hr/m”), electrochemical
potential (mV), total phosphate (TP, pg-P/L), total sulphide (TS, ug-
5/L), total organic carbon (% w/w) and particle size distribution will
also be determined for the bottom sediment. For details, please refer to

Appendix [ Sediment Qualitv Test.
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4.3

Dredging and Dispesal Procedure
42.1 Water Quality

During the dredging process, the main environmental impact
will be the resuspension of the organic enriched sediment. The anoxic
gas hydrogen sulphide may occasionally be released from the bottom
sediment. There will also be a short-term drop of dissolved oxygen
within the dredged area. The impacts will be transient.

Similar to the present dredging operation in Cheung Sha Wan
FCZ, the cumulative water quality impact of two dredgers will be -
maintained below the action limit. Such pfediction 1s based on the
suspended solid concentration results of the first two weeks during the
Impact WQM. Hence, two dredgers are proposed for the dredging in
the first 8 weeks at Sham Wan FCZ.

422 Ecological & Fisheries Impact

The cultured fish and benthic organisms are vulnerable to the
possible deterioration in water quality, e.g. decrease in ambient
dissolved oxygen and increase in suspended solid.

4.2.3 Noise Impact

Noise impact during the dredging process will, if any, be
minimal. Assessment in accordance with the Technical Memorandum
on ‘Noise from Construction Work other than Percussive Piling’
revealed that noise levels at sensitive receivers during unrestricted
hours (0700-1900 hours on any day not being a general holiday) would
not exceed the guildlines contained in the Technical memorandum on

‘Environmental Impact Assessment Process’.

Other Impact

No operational and decommissioning impacts are identified.



Surrounding Environment

5.1

5.1.1

5.1.2

SR B TR AL WA N A e 1Y

Existing and Planned Sensitive Receivers
Fish Culture Zones

The dredged areas will be located beneath the zone areas of the
two FCZs. The main sensitive receivers in this project are those fishes
reared in the stated FCZs. Mariculturists have been consulted and they
agreed that they would take into account of the dredging operation
including relocating their rafts to areas with minimal impacts and
within reasonable reach. No fish culture activities will be allowed
within the FCZs during dredging.

Benthic Communities
Due to the highly organic-enriched sediment in the FCZs, the
diversity of benthic animals is very low. By removing the anoxic

sediment, it will provide the opportunity for the benthic organisms to

recolonize the defaunated seabed.

10
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Environmental Protection Measures and Further Environmental Implications

6.1 Water Quality Impact

To minimize the short term impacts on the surrounding
environment during dredging and disposal of removed sediment at
appropriate dumping grounds directed by Environmental Protection
Department, standard pollution control clauses will be incorporated in
the work contracts. Water quality monitoring and audit program
during dredging will be conducted to ensure compliance with the
relevant Water Quality Objectives.

A detailed Environmental Monitoring & Auditing (EM & A)
Manual is presented in Appendix II. Action/ event plans are propesed
in the EM & A Manual to confirm compliance with the Water Quality
Objectives and acceptability of the impacts.

The Contractor shall prevent adverse impacts from operations
on water quality. To achieve these requirements the Contractor shall
design and implement methods of work that:

o Minimise disturbance to the seabed while dredging;

e Minimise leakage of dredged material during lifting;

e Minimise loss of material during transportation of dredged
materials;

e Prevent unacceptable reduction, due to the work, of the dissolved
oxygen content of the waters adjacent to the work;

» Prevent excess suspended solids from being present in the water
within and adjacent to the work; and,

e Prevent avoidable deterioration in water quality that may cause

adverse effects on the marine life in the FCZs.

Pollution avoidance measures during the dredging process shall

include but not be limited to the following:

o Mechanical grabs shall be designed and maintained to avoid spillage
and to seal tightly while being lifted;

11



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

s Marine works shall cause no visible foam, oil, grease, scum, litter or
other objectionable matter to be present on the waters within the Site
or dumping grounds;

* Barges and grab dredgers shall be fitted with tight-fitting seals to
their bottom openings to prevent leakage of material;

* Excess materials shall be cleaned from the decks and exposed
fittings of barges and grab dredgers before the vessel departs;

» Loading of barges and grabs shall be controlled to prevent splashing -
of dredged materials into the surrounding waters, and barges or
grabs shall not be filled to a level that will cause overflowing of
materials or polluted water during loading or transportation; and,

* Adequate freeboard shall be maintained on barges to ensure that =~
decks are not washed by wave action. o

¢ Silt curtains are to be installed where necessary to protect sensitive
receivers identified at the dredging sites.

an

Seabed surveys will be carried out in the sediment quality !
study. Reference to the sediment testing result in Cheung Sha Wan, :
only garbages like fish bones, scales and shell fragments were obtained
and these will not interfere with the closure of the grab.

6.2 Ecological and Fisheries Impact

No fish culture will be allowed in the FCZs during the dredging
operation. The main sensitive recetver, the cultured fishes, will not be
impacted by the work. Impacts to the benthic fauna will be minimal as
the diversity and abundance of the benthos are already low in the FCZs.
Silt curtains will be installed to minimise the impact to the relocated
mariculture rafts. Installation of the silt curtains for the 2 dredging
operations are indicated in Appendix Il EM & A Manual (Locations:
Figs 1.2 a & b and Details: Figs 2.8 a-c).

¢ mmmee

12

R - !
. iy LT '
T LN Rt LEa oL B EUE B T C ST TLRSEN STV TR T e e Y e A I AT I VTR L R .




6.3  Noise Impact

No noise sensitive receivers are identified nearby the two
subject sites. Reference to the present dredging operation in Cheung
sha wan FCZ, a Construction Noise Permit (CNP} for working between
0700-2300 hours on weekdays and at any time on general holidays
including Sundays will be applied. To allow 24-hours working, site
measurement of noise levels for two weeks after the commencement of
works will be conducted for further CNP application . If necessary,
noise abatement measures such as erecting acoustic barriers on board of
the dredgers will be implemented.

6.4 Possible Severity, Distribution and Duration of Environmental
Effects

Environmental impacts would be transient and minimal. No
fish culture activities will be allowed within the FCZs during dredging.
Since the dredging areas are only within the FCZs with small dredged
volume and the work will be finished within 12 weeks, the
environmental impacts caused by the project should be short-termed
and localized. '

Bv removal of the bottom sediment, water quality and benthic
habitat will be improved. This will consequently improve the
mariculture environment and enhance the re-estabiishment of the
benthic communities.

6.5  Further Implication

The study will provide valuable information for assessment of
proposals for sediment removal in other FCZs in future.

13
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Reference
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AppendixI  Sediment Quality Test
1. Introduction

Marine bottom sediment to be dredged will adversely affect the water
quality of the surrounding water bodies. Assessment of the sediment quality
has therefore been considered necessary in order to determine the existing
conditions in the vicinity of the FCZs and the potential sensitivity of each

FCZ.
The main aims of the sediment test are:

a) Classifying of the bottom sediment such that appropriate disposal
procedure will be established;

b) Determining the depth of sediment to be dredged with the FCZs and

¢) Selecting relevent water quality parameters for the environmental
monitoring and audit programme.

2. Sampling Information

The locations and coordinates of the sampling stations for Sham Wan
and Kau Sai FCZs are shown in Figures 2.1-2.2 respectively. The sampling is
scheduled to be commenced in early January 1999 and the results will be
presented for approval within 45 days after the application for permission to
apply directly for Environmental Permit.

Samples will be confined to surface sediment (Om) and at 0.5m depth
only and collected by divers using specially made sampling tubes of 65 mm in
diameter. The locations of sampling stations were determined by DGPS.
Approximately 1 kg of sediment sample will be collected at each station, and
immediately stored in plastic bag. Each bag will be labelled to indicate the
respective sample location. The samples will then be transported to
Material.ab on the same day after collection. After arrival, the samples will be
divided, stored, composed and chilled if necessary, according to the test
requirements.



3. Testing Information

Parameters will be tested are listed in Table 3.1,

Table 3.1 Parameters to be tested

Testing Items

Sampling Depth
0.5m

Chromium (mg/ kg)
Cadium (mg/ kg)
Copper (mg/ kg)
Lead (mg/ kg)

Zinc {mg/ kg)
Nickel (mg/ kg)
Mercury (mg/ kg})

Total Inorganic Nitrogen (mg N/ kg)
Total P (mg P/ kg)

Total TKN (mg N/ kg)

Sediment Oxygen Demand 54 (mg O,/ L)
Electrochemical Potential (mV)

NH;-N (mg N/ kg)

Sulphide (mg $* / kg)

Particle Size Distribution (PSD)

Chemical Oxygen Demand {mg O,/ kg)
Total Organic Carbon (mg C /kg)

\\\\\\\E‘

AN N N A
<

Samples of 0.5 m only were mixed to form one
composite sample
v

v

Testing methodologies and quality control measures of the above
parameters will be identical to that for Cheung Sha Wan dredging project and have

been approved by EPD.
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Appendix II Environmental Monitoring & Audit Manual

1. Introduction

1.1

12

Purpose of the Manual

The purpose of this Environmental Monitoring and Audit
(EM&A) Manual is guide the setup of an EM&A programme to
monitor the water quality, to assess the effectiveness of the
recommended mitigation measures and to identify the further need for
additional mitigation measures or remedial actions. This manual
outlines the monitoring and audit programme to be undertaken for the
dredging of bottom sediment at two Fish Culture Zones (FCZs): Sham
Wan and Kau Sai. [t aims to provide systematic procedures for
monitoring, auditing and minimising the environmental impacts
associated with the dredging and disposing off works. -

It is envisaged that the EM & A Manual will be reviewed
during the final detailed design and periodically throughout the project
implementation to ensure that it remains relevant and effective in
respect of changing site conditions.

Background

The Contractor, Nishimatsu Construction Company Limited
has been awarded a contract by the Government of Hong Kong Special
Administrative Region , Civil Engineering Department (CED),
Contract No. CV/97/05, for the Maintenance Dredging during the
period of 1998-1999.

Under this term contract, the contractor is designated to carry
out a maintenance dredging for the Fish Culture Zones at Sham Wan
and Kau Sai as shown in Fig 1.2 a & b respectively.

The works mainly include dredging of designated amount of
marine sediment from the two Fish Culture Zones by Grab Dredgers.
The dredged sediment will be carried by Hopper Barges and
transported via Tug Boats for disposal at approved area.

Before commencement of dredging, there wiil be a relecation
of fish rafts from the gazetted FCZs to temporary relocation sites. The
rafts at Sham Wan will move to areas near to Ko Tang Hau (Fig 1.2 a)
while that of Kau Sai will move to Kau Sai Wan (Fig 1.2 b).

In order to ensure the aquatic condition of the relocation sites
not be affected by the temporary fish culture practice, tests on sediment
quality of the relocation sites are to be taken. Samples of the bottom
sediment will be taken from two monitoring stations at each relocation



1.3

1.4

site soon after the relocation and before the anchors of fish rafts are
lifted for back relocation to the gazetted FCZs. Water quality
monitoring at the two stations in each relocatien site is to be conducted
as well during the course of dredging operation.

In addition, based on the results of the study on bottom
sediment quality of the Cheung Sha Wan FCZ and the sediment quality
testing to be carried out at Sham Wan and Kau Sai FCZs, parameters
for water quality monitoring will be recommended in this manual to be
undertaken near the dredging site prior to, during and after dredging at
the two mentioned FCZs. The same parameters will also be monitored
within the two relocation sites during the dredging works.

Environmental Monitoring and Audit Requirements

The monitoring work is to ensure that any deteriorating water
quality could be readily detected and timely action be taken to rectify
the situation. '

It is recommended that the environmental monitoring of water
quality at designated monitoring stations and contro] stations be
undertaken around the dredging site prior to, during and after the
dredging operation.

For the relocation sites at Ko Tang Hau and Kau Sai Wan,
water quality monitoring is to be carried out at 2 designated monitoring
stations during the dredging operation. Moreover, total phosphorus,
ammoniacal nitrogen, total Kjeldahl nitrogen and chemical oxygen
demand are to be determined on sediment samples taken from the same
designated stations at the relocation site soon after the relocation and
before the anchors of fish rafts are lifted for back relocation to the
Sham Wan and Kau Sai FCZs.

Environmental auditing on the monitoring data will be
undertaken, via the establishment of Action/Limit (AL) levels for the
representative water quality monitoring parameters to check against
any non-compliance. Should the monitoring results indicate any non-
compliance of AL levels, actions according to the action plan shall be
followed and appropriate environmental mitigation measures shall be
implemented to rectify the situation.

Environmental Team

MateriaLab Limited has been commissioned by the client as the
Environmental Team which comprises the monitoring staff and the
environmental auditor to undertake the environmental monitoring and
audit work for this contract.



| VAt | e\ COOUESE 0L LR UMS h
o> . - o . i} - y 1|7 s -0 )
3 9¢g 3 i urEng ]IS 3Y) Jo uonisod pug SUOLRIS ONUOD pur FULIOHUOW JO SUOREI0| HURR=! Qort mr OGOTLS NS
¥a) \\.,;.. *a31S UoRIORI ayis TUEpaip o1)) TUIMOLS UBAR WIRYS JO uepdang el amdny ,..,.,. Ll o0 148 HI91LR Hms -
49 y RN P ficd IO T T 001 PR VMS
i, NODPSR (091 LR < E,
___ OURESE GSASR N
nw. , BT Riikifing  Woioig
w)a MMn :___m..uz RAIEIY 3R AL JO SHTUTHaAD-O ) )
L e gt Y C oy
qwd ‘m”\ . 7 w. ! S 1 ~.... . .v— P 1
L P £ _ UL S N
b, — 3 - __-
.. L w SEE
: . af
n \.I. -ﬂ.m._“‘ N
p Vil
1A bl 1
uoneado Swdpaip 10f uones (U pur JULOHUON -
41 o ams
3 )
0 bS53 s \_u (fOH NvL Ivi) m ﬂ — -G
A~ %] HNOGYVH ONO1 ugeun) Iis \/.m Jee” ey
i i \
‘\ - Wx ..\ 1]
’ L4 ; .
LR |lulll&lmm . u..
] & .,J. lw _otn i 4 . X L
vEos(® 3}IS UOTILO0[Y TRoty St AN SUE N
m\..\ 311§ W00 10 UONIR]S TULIONUON |, __ tEorIeres .
" 3 ted C 000°90EFCR QOORCTLER  LMS 7

- DSG'SRIBSE (90 SCIEER  9OMS
LPOITSHSR  PSLOPBEYE  SAVS %
SO LESHS]  SORLFLEER  PMS o
BLUPSIIN]  SPOTORECR  LAS \

o

[y
» .
&
u‘
1
t
DL 119968 OFCO09GLLR s

CLERLCEIS]  9LHSORULY IS -
AU CLUL I NI T (U g

PAAPRIP 3] | eIaR Jo FEmpan-.)

EREAR AR mas e same =



» ,
UILIINg 315 211 Jo uonised pue SUOLEIS |0NU0D pue Funioluout JO UGy ﬁ
“211S HOLTI0[IL ‘IS Fuidpasp a Juwmoys g nedl jo uepdang G771 i :
I oo oo . #
& 3 o S el
o % 4 o v
Q | e g el 7yt <
S - S L e { S
M e trt by s
-y o 13,
wr
’/ my(ey W ﬂf-.‘—:-
~S _— b s g v B e CINVOIR) WAL, s
T T Y aen W+
4_ -IQ\J@\\ s W;— . . NU
.\-l. “\.un\d.h S
CV . .
ﬁ.‘ i
Y WMt 1 wre M0 Hf1 .
! wmy L L
! uHE S Ty
“ "% LNYHY ORI DL
N ONYIST NI _J
N WEY : §
% 3 o
- u“qa.-....- HYHE (] DD Ay -
- Yo w /.
178 . .. . u 00EGHR e Y
\ “ . uotjerado Fuidpatp 1o] uonels (0131102 pue JULIONUGK 4 9Tk JSH
of U_Zd—.w. -1_-__
N WG - .
N ,.,‘.,.; / (v 13w ayop O0VOFE - 099TZ® S
oot g AV €S vyt IS 4AL1IH] L SEVOSE 9IYSTTR VS
<;nu/_ xu -.A.\.m T mu MH n*.u QCLOs8 0c01zZe [4%]
E_ 5% BIEHAD IS eyt OFTICH 000£28 )
%5 X FTSE] JunpIoN aoimg
owz L..n? ) _ " "
5 38 aUs uolRI0[AY SULIOTINO ] AN 1)BAL JO sIElpio-n))
B .h_._ . M wU - - -
. & . SEGNSE UIASER] 5
.__J _w,_am_é:s:_e\,_ FPGOSS 9TvTL8 €S
a)s ual uuﬂ n.._ ._O u
O L T 960158 ObSTTR S
/ $£9058 9psTTR ISy
_.//7 ) gy AMYUON SHTO
o ] > I PASPAIP 2G 0) BaIE JO RI)EUIPAIO-T) !
azu..,w: ..J:....._...... mﬂ .i...w.a.mw_w..i.”n_. “ G D3] ) ooz 93Ny (18] J0 SUiapII([




The organisation chart of the Environmental team is shown in
Figure 1.4a.

The momtoring staff will carry out the field monitoring work
and laboratory analysis as necessary.

The auditor will audit all the monitoring data and describe the
findings in the monthly reports which will be submitted to the Director
of Environmental Protection (DEP) through the Engineer for comments
on a monthly basis. The auditor will also advise the Contractor and the
Engineer regarding necessary mitigatory measures and assess the
effectiveness of these measures.



2. Water Quality

2.1

22

2.2.1

222

Water Quality Parameter

The Environmental Team will carry out in-situ measurements
of turbidity in NTU, dissolved oxygen (DO) in mg/L, DO saturation in
%, salinity in g/L, water temperature in °C and water depth in metre
around the dredging sites and at the relocation sites. Water samples
from these sites will also be taken to laboratory for analysis of
suspended solids (SS), Total Phosphorus {TP), Total Kjeldahl Nitrogen
(TKN), Ammoniacal Nitrogen (NH;-N), Biochemical Oxygen Demand
(BOD;) and Chemical Oxygen Demand (COD).

In association with the water quality parameters, some relevant

‘data shall also be noted, such as tidal state, time, weather conditions,

sea conditiond and any special phenomena and work underway at the
construction site etc.

Monitoring Equipment
Dissolved Oxygen and Temperature Measuring Equipment

a) The instrument should be a portable, weatherproof dissolved
oxygen measuring instrument complete with cable, sensor,
comprehensive operation manuals, and use a DC power source. It
should be capable of measuring:

s adissolved oxygen level in the range of 0-20mg/L and 0-200%
saturation; and,
s atemperature of 0-45 °C

b) It should have a membrane electrode with automatic temperature
compensation complete with a cable. Sufficient stocks of spare
electrodes and cables should be available for replacement where
necessary.

Turbidity Measurement Instrument

The instrument should be a portable, weatherproof turbidity-
measuring instrument complete with comprehensive operation manual.
The equipment should use a DC power source. It should have a
photoelectric sensor capable of measuring turbidity between 0-1000
NTU and be complete with a cable.



ny Ay g

Suny) WA AJualy

duopy "7 puotitdey

INEM
jospijog papuadsng
1o sisAjeuy A1ojeloge]

WUIPaS
JO s;jen|z pue Sem
Jo sisfjeuy K1ojeroqe]

WBUIPag JO S|RJAN AAeal]
Joj s1sk|euy Aiojeroqer]

O "I uyor

saieuny Liojeioge |

Wea | [BUSWUoNAUL] Y1 Jo Buy) uoheziuediy vy’ | AMaL.f

128pa] sre(]

unvy) A X9y
BN ") sauref

los1atedng Ylomplat ]
Jpes Suopuop

JOJIpIY |RJUAWINOIIAUTY

we A 191

sodeurpy oaforg

ey uonusiuediQ
Wed I, [EJUSWUCIIAUG]




223

224

225

2.2.6

227

Suspended Solids

a) A water sampler should have a transparent PVC cylinder, with a
capacity of not less then 2 L, and can be effectively sealed with
latex cups at both ends. The sampler should be a positive latching
system to keep it open and prevent premature closure until released
by a messager when the sampler is at the selected water depth.

b) Water samples for suspended solids measurement should be
collected in high density polythene bottles, packed in ice and
delivered to the laboratory as soon as possible after collection.

Salinity

A portable salinometer capable of measuring salinity in the
range of 0-40 g/L should be used for measuring salinity of the water at
each monitoring location.

Water Depth Detector

A portable, battery-operated echo sounder should be used for
the determination of water depth at each designated monitoning station.
This unit can either be handheld or affixed to the bottom of the work
boat, if the same vessel is to be used throughout the monitoring
program.

Location of Monitoring Site

A hand-held or boat-fixed type digital Global Positioning
System (GPS) or other equivalent instrument of similar accuracy shall
be provided and used during monitoring to ensure the monitoring
vessel is at the correct location before taking measurements. After the
positions are set out, locationing of boat can be by use of buoys or with
reference to landmarks.

Ambient Temperature

A standard calibrated thermometer should be used for ambient
temperature measurement. This thermometer is to be calibrated at 6
months intervals.

All in-situ monitoring instrument should be checked, calibrated
and certified by HOKLAS accredited laboratory before use and
subsequently re-calibrated at 3 months intervals throughout all stages
of the water quality monitoring. Responses of sensors and electrodes
should be checked with certified standard solutions before each use.
Wet bulb calibration for a DO meter should be carried out before
measurement at each monitoring location.



The water quality monitoring equipments used for the project

are listed in Table 2.2.

Table 2.2 Water Quality Monitoring Equipments

Equipment Model Parameters Calibration
Measured Frequency
Turbidity meter HACH 2100P Turbidity 3 months

Dissolved oxygen  YSI 58 with stirrer  Dissolved oxygen, 3 months

meter

Echo sounder
Water sampler

Dissolved oxygen

saturation and

Water temperature
Eagle Magna 3 Water depth -
Kahlsico 3 litre Water sampling -
with messenger

GPS receiver Magellan 5000 Locating the -
monitoring boat
Buoys - Locating the -
monitoring boat
Thermometer Standard calibrated Ambient 6 months
thermometer temperature
Salinity meter YSI 30/33 Salinity 3 months
pH meter Hanna pH Calibration before
use
2.3  Monitoring Methodology
2.3.1 Fieldwork

Measurements are to be taken at 3 water depths, namely 1 m
below water surface, mid-water and 1 m above seabed at both mid-
flood and mid-ebb tides, except where the water depth is less than 6 m,
the mid-depth station may be omitted. Should the water depth be less
than 3 m, only mid-depth will be monitored. The Environmental Team
should agree with the Engineer on all the monitoring stations.

Two measurements of turbidity, DO, DOS, salinity and water
temperature at each depth of each station are to be taken. The probes
must be removed from water after the first measurement and then
redeployed for the second measurement. If there is a difference in
value between the first and second readings of each set is more than
25% of the value of the first reading, the readings should be discarded
and further measurements should be made. Duplicate samples of
suspended solids measurement should be taken at each depth and at
each water quality monitoring/controi station. The samples should be
kept in chilled condition during delivery to laboratory and before
commencement of the analysis. For the purpose of evaluating the
water quality, all values for 8S and turbidity should be depth-averaged.



2.3.2 Laboratory Measurement/ Analysis
Suspended solids (SS)

Analysis of suspended solids should be carried outin a
HOKLAS accredited laboratory. Water samples of about 1 litre should
be collected at the monitoring stations for the laboratory SS
determination. The SS determination work should start within 24
hours after collection of water samples.

Samples should be well mixed and filtered (with a vacuum of
less than 381 mm of Hg) through pre-weighed Millipore matched pair
filters (at < 5 mg/L) or pre-weighed Whatman GF/C filters (at> 5
mg/L). A Millipore or equivalent filtration assembly (with vacuum of
less than 381 mm of Hg) should be used to filter the water samples.
Particulates collected on the filter papers should be dried in a drying
oven at 103°C until a constant weight is reached and cooled to room
temperature in a dessicator prior to weighing. An accurate electronic
balance should be used to attain a precision level of 0.1 mg.

Total Phosphorus

Total phosphorus in sample is determined colorimetrically by
ascorbic acid method.

Total Kjeldahl Nitrogen (TKN)

Sample is digested with mercuric sulphate and suiphuric acid
mixture followed by distillation. Ammonia is trapped and determined
by colorimetric method using salicylate reagent.

Ammoniacal Nitrogen (NH;-N)

Ammonia in sample reacts with reagent added. Color complex
formed is determined colorimetrically by spectrophotometer.

Biochemical Oxygen Demand (BOD;)

The biochemical oxygen demand of a water sample is
determined through measurement by dissolved oxygen meter (YSI
model 58) before and after sample incubation at 20°C for five days.

Chemical Oxvgen Demand (COD)

Sample is subject to open dichromate reflux followed by
titrimetric determined.



2.4  Monitoring Locations

Four monitoring stations and two control stations near the
dredging sites are designated for the water quality monitoring at Sham
Wan (Fig 1.2a) and three monitoring with two control stations are sited
for Kau Sai (Fig 1.2b). Two monitoring stations, for both water and
sediment quality monitoring, are designated at the two relocation sites
as well (Figs 1.2 a & b). The exact locations are to be determined on

- site after the completion of the relocation and upon agreement with the
RE.

Coordinates of the monitoring stations and contro] stations are
shown in Table 2.4.

Table 2.4 Coordinates of Momnitoring and Control Stations

Statton No Coordinates

Northing Easting
Sham Wan
Monitoring Stations
SWA 834100 854300
SWB 833600 854100
SWC 832900 854400
SWD 833300 854600
Control Stations
Cl1 835650 853800
C2 831600 854000
Kau Sai
Monitoring Stations
KSA 822546 850435
KSB 822660 349000
KSC 822426 849300
Control Stations
C1 823000 851246
C2 821000 850720




2.5

2.5.1

2.5.2

2.5.3

Monitoring Regime
Baseline Monitoring

Baseline conditions for the various water quality parameters are
to be established by measuring the parameters specificed as ‘Water
Quality Parameters’ at all designated stations for the dredging sites, 3
days per week, at mid-flood and mid-ebb tides, for four consecutive
weeks prior to the commencement of marine works at the two FCZs.
Baseline monitoring are not going to carried out at the two stations at
each relocation site. By using the results from baseline monitoring, the
AL levels are to be formulated and submitted to DEP through the
Engineer for approval prior to commencement of marine works.

Impact Monitoring

During the course of the works, monitoring is to be taken three
times a week, during mid-ebb and mid-flood, with sampling/
measurement at all designated monitoring stations for the two dredging
sites and at the stations of relocation sites. The water monitoring at the
two stations within the two relocation sites will be carried out once a
week during mid-ebb and mid-flood tides. The interval between two
each series (mid-ebb and mid-flood) of sampling/ measurement should
normally be not less than 36 hours except there are exceedances of
Action and/or Limit levels in which the monitoring frequency will be
increased according to the Action/ Event Plan.

Should the monitoring results of the water quality parameters at
any designated monitoring stations indicate that the AL levels are not
compiled with, immediate actions should be taken in accordance with
the Action/ Event Plan.

Post Project Monitoring

Upon completion of all the maintenance dredging, the post
project monitoring for all general parameters is to be conducted for a
continuous period of four weeks in the same manner as described in
Impact Monitoring at all designated stations for the two dredging sites.
Post-project water quality monitoring is not required for the two
stations at the relocation sites.



2.5.4 Monitoring for Total Phosphorus, Total Kjeldahl Nitrogen,

255

Ammeoniacal Nitrogen, Chemical Oxygen Demand and Biochemical
Oxygen Demand in water samples

The sampling of marine water for determination of total
phosphorus, total Kjeldaht nitrogen, ammoniacal nitrogen, chemical
oxygen demand and biochemical oxygen demand is to be carried out
once per week at both mid-ebb and mid-flood tides at all designated
stations for the dredging sites during baseline, impact and post-project
monitoring. The same parameters are to be measured at the designated
stations within the two relocation sites during the course of dredging
operation. Duplicate* water samples are to be taken at three water
depths of each monitoring location. Measurement of total phosphorus,
total Kjeldahl nitrogen, ammoniacal nitrogen, chemical oxygen
demand and biochemical oxygen demand will be conducted on the
acquired samples. '

* Practically manageable volumes of water samples within each depth are taken for
consolidation. A measurement for total phosphorus, total Kjeldahl nitrogen,
ammoniacal nitrogen and chemical oxygen demand is to be conducted for each depth
of each station.

Monitoring for Total Phosphorus, Total Kjeldhal Nitrogen,
Ammoniacal Nitrogen and Chemical Oxygen Demand in sediment
samples

Duplicate sediment samples from each designated station
within the two relocation sites at Ko Tang Hau and Kau Sai Wan are to
be tested for total phosphorus, total Kjeldahl nitrogen, ammoniacal
nitrogen and chemical oxygen demand. Samples are to be taken from
the surface seabed materials soon after the relocation and before the
anchors of fish rafts are lifted for back relocation to the Sham Wan and
Kau Sai FCZs.

10



For the sake of clarity, the parameters to be monitored at
different stages of monitoring are summarised in Table 2.5.

Table 2.5 Summary of typical monitored parameters for the two FCZs

Sampie Monitored Parameters Location Type of Monitoring

Nature

Baseline Impact Post-project

Water Dissolved Oxygen (mg/L) D + + +

- Dissolved oxygen saturation (%) D + + +
Turbidity NTU) D + + +
Suspended solid (mg/L) D + + +
Total phosphorus (mgP/L) D + + +
Totat Kjeldahl nitrogen (mgN/L) D + + +
Ammoniacal nitrogen {(mgN/L) D + + +
Chemical oxygen demand {mg/L) D + + +
Biochemial oxygen demand (mg/L) D + + +
Dissolved Oxygen (mg/L) R - + -
Dissoived oxygen saturation (%) R - + -
Turbidity (NTU) R - + -
Suspended solid (mg/L) R - + -
Total phosphorus (mgP/L) R - + -
Total Kjeldahl nitrogen (mgN/L) R - + -
Ammoniacal nitrogen {(mgN/L} R - + -
Chemical oxygen demand {mg/L) R - * -
Biochemizl oxygen demand (mg/L) R - + -

Sediment Total phosphorus (mgP/L) Sampies are to be taken from two stations within
Total Kjeidahl nitrogen (mgN/L) the two relocation sites at Ko Tang Hau and Kau
Ammoniacal nitrogen (mghN/L) Sai Wan soon after the relocation and before the
Chemical oxygen demand {mg/L) anchors of fish rafts are lifted for back relocation

to the Sham Wan and Kau Sai FCZs.
Remarks: +: Required
-: Not required

D: 4 monitoring and 2 control stations near the Sham Wan FCZ
dredging site & 3 monitoring and 2 control stations near the
Kau Sai FCZ dredging sites

R: 2 stations within the relocation site, Ko Tang Hau , for Sham Wan
& 2 stations within the relocation site, Kau Sai Wan , for Kau

Sai

11



2.6

Action and Limit Levels for Water Quality Monitoring

The Action and Limit (AL) levels are to be formulated based on
the baseline monitoring data. A framework of AL levels is illustrated

in Table 2.6.

Table 2.6 Action and Limit Levels (Baseline and Control Stations Approach)

Parameters Action Limit
DO in mg/L Depth-average of Surface and Depth-average of Surface and
{Depth-average of Surface and  Middle Middle
Middle) <5%-ile of baseline data for <4mg/L except Smg/L for FCZ
surface and middle layer. or
<1%-ile of baseline data for
surface and middle layer
DO inmg/L Bottom Bottom
(Bottom) <5%-ile of baseline data for <2mg/L or
bottom layer. <1%-ile of baseline data for
bottom layer
S8 in mg/L >935%-ile of baseline data and >99%-ile of baseline and

(Depth-averaged)

Turbidity (Tby)} in NTU

(Depth-averaged)

>120% of upstream control
station’s SS at the same tide of

the same day.

the same day.

>95%-ite of baseline data and
>120% of upstream control
station’s Tby at the same tide of

>130% of upstream controi
station’s SS at the same tide of
the same day

>99%e-ile of baseline and
>130% of upstream control
station’s Tby at the same tide of
the same day '

2.7

Action/ Event Plan

Should the monitoring results of the water quality parameters at
any designated monitoring stations indicate that the water quality
criteria are not compiled with, the actions in accordance with the
Action Plan in Table 2.7 are to be carried out. The Environmental
Team shall inform EPD by fax whenever there is any exceedance in

action and limit levels.

During the dredging operation, if signs of archeological/ culture
important features are detected, the dredging works shall be suspended
temporarily. In addition, a diving inspection will be carried out

accordingly.

12



Table 2.7 Action/Event Plan

Event Environmental Team (ET) Engineer (ER) Contractor
Action fevel «  Repeat in-situ measarement {o e  Discuss with ET and Contractor #  Inform the ER and confirm
being confirm findings; on the proposed mitigation, notification of the non-compliance in

exceeded by
one
sampling
day

Action level
being
exceeded by
more than
one
consecutive
sampling
days

Limit level
being
exceeded by
one
sampling
day

Limit fevel
being
exceeded by
more than
one
consecutive
sampling
days

«  [dentify source(s) of impact;
Inform EPD and Contracter;
Check monitoring data, ali plant,
equipment and Contractor’s
working methods;

= Discuss mitigation measures with
ER and Contractor;

«  Repeat measurement on next day
of exceedance.

*»  Repeat in-situ measurement to
confirm findings;

Identify source(s} of impact;
Inform EPD and Contractor;

»  Check monitoring data, all plant,
equipment and Contractot’s
working methods;

= Discuss mitigation measures with
ER and Contractor;

»  Ensure mitigation measures are
implemented;

e  Prepare to increase the monitoring
frequency to daily;

»  Repeat measurement on next day
of exceedance.

=  Repeat in-sitt measurement to
confim findings;

Identify source(s) of impact;
Inform EPD and Contractor;
Check monitoring data, all plant,
equipment and Contractor’s
working methods;

= Discuss mitigation measures with
ER and Contractor;

=  Ensure mitigation measures are
implemented;

= Increase the monitoring frequency
to daily until no exceedance of
Limit level.

»  Repeat in-situ measurement to
confirm findings;

e Identify source(s) of impact;

s  Inform EPD and Contractor;

¢  Check monitoring data, all plant,
equipment and Contractor’s
working methods;

»  Discuss mitigation measures with
ER and Contractor;

«  Ensure mitigation measures are
implemented;

* lIncrease the monitoring frequency
to daily until no exceedance of
Limit level, for two consecutive
days.

¢  Make agreement on the
mitigation measures to be
implemented;

= Assess the effectiveness of the
implemented mitigation
measures.

*  Discuss with ET and Contractor
on the proposed mitigation;

«  Make agreement on the
mitigation measures to be
implemented;

¢ Assess the effectiveness of the
implemented mitigation
measures.

¢ Discuss with ET and Contractor
on the proposed mitigation;

»  Request Contractor te critically
review the working methods;

»  Make agreement on the
mitigation measures to be
implemented;

»  Assess the effectiveness of the
implemented mitigation
MERSUrCs.

»  Discuss with ET and Contractor
on the proposed mitigation;

¢«  Request Contractor to critically
review the working methods;

¢  Make agreement on the
mitigation measures to be
implemented;

»  Assess the effectiveness of the
implemented mitigation
measures;

= Consider and instruct, if
necessary, the Contractor to
slow down or to stop all or part
of the marine work until no
exceedance of Limit level.

writing;

Rectify unacceptable practice;
Check all plant and equipment;
Consider changes of working
methods;

Discuss with ET and ER and propose
mitigation measures to ER;
Implemeant the agreed mitigation
measures.

Inform the ER and confirm
notification of the non-compliance in
writing;

Rectify unacceptable practice;

Check all plant and equipment;
Consider changes of working
methods; _
Discuss with ET and ER and propose
mitigation measures to ER within 3
working days;

Implement the agraed mitigation
measures.

Inform the ER and confirm
notification of the non-compliance in
writing;

Rectify unacceptable practice;

Check all plant and equipment;
Consider changes of working
methods;

Discuss with ET and ER and propose
mitigation measures to ER within 3
working days;

Implement the agreed mitigation
measures.

Inform the ER and confirm
notification of the non-compliance in
writing;

Rectify unacceptabie practice;

Check all plant and equipment;
Consider changes of working
methods;

Discuss with ET and ER and propose
mitigation measures to ER within 3
working days;

Implement the agreed mitigation
measures;

As directed by the Engineer, to slow
down or to stop all or part of the
marine work or construction
activities.
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2.8  Mitigation Measures

Water quality control and mitigation measures are
recommended for dredging at the two FCZs. The Contractor 1s to be
responsible for the design and implementation of these measures.

2.8.1 Water Quality

The Contractor should minimize the risk of sediments or other
pollutants being released into the water column and deposited in the
seabed other than designated locations.

Pollution avoidance measures shall include but not be limited
to the followings:

¢ Mechanical grabs shall be designed and maintained to avoid spillage
and innovatively seal tightly while being lifted;

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

e All pipe leakages are to be repaired promptly and plant is not to be
operated with leaking pipes;

s Marine works shall cause no visible foam, oil, grease, scum, litter or
other objectionable matter to be present on the water within the Site
or dumping grounds;

o Barges and grab dredgers shall be fitted with thigh-fitting seals to
their bottom openings to prevent leakage of material;

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

¢ Loading of barges and grabs shall be controlled to prevent splashing
of dredged material into the surrounding water, and barges or grabs
shall not be filled to a level that wiil cause overflowing of material
or polluted water during ioading or transportation; and,

» Adequate freeboard shall be maintained on barges to ensure that
decks are not washed by wave action.

» Silt curtains are to be instailed where necessary to protect sensitive
receivers identified at the dredging sites.

14



Following are the mitigation measures for the implementation

of the dredging project at the two FCZs:

Erect a 150 m floating silt curtain between the dredging and
relocation site for the 2 dredging operations (Figs. 1.2 a& b). The
150 m silt curtain is made up of 5 sections of 30 m silt curtain.
Each section is fixed between two | tonne sinkers on the seabed
and 1 m in diameter buoy markers. The silt curtain will be tied up
on the wires connecting the buoy marker and the sinker. Totally,
there will be six sinkers and buoy markers, holding 5 pieces of silt
curtain. The design of the silt curtain is shown in Figs 2.8 a-c. For
the installation and removal of the siit curtain, the sinkers will be
installed and removed by means of a Derrick Barge. Divers will
also be involved in tying up and removing the silt curtains from the
connecting wires. The silt curtain wili also be inspected regularly
as necessary to ensure it is functioning properly during process;

Establish additional water quality monitoring stations at the
relocation sites where necessary;

Check sediment quality at relocation sites before and after the
relocation where necessary;

Encourage the use of pellet feed at the relocation sites; and
Adopt normal standard good dredging practices.

If the above measures are not sufficient te restore the water

quality to acceptable levels, upon the advice of the Environmental
Team, the Contractor, after liaison with the Environmental Team, is to
propose other mitigation measures to the Engineer for approval, and
carry out the mitigation measures.

15



3. Reporting

The Environmental Team is to prepare and submit Baseline Monitoring
Report, First Monthly EM & A Report, Subsequent Monthly EM & A Report
and Final EM & A Summary Report to DEP for comment via the Engineer.

The ET Leader will prepare and submit a Baseline Environmental
Monitoring Report with 10 days of completion of the baseline monitoring.
Copies of the Baseline Environmental Monitoring Report will be submitted to
each of the three parties: the Contractor, the ER and The EPD. The ET Leader
shall liaise with the relevant parties on the exact number of copies they want.
The form and content of the report, and the representation of baseline
monitoring data will be in a format to the satisfaction of EPD and include, but
not be limited to the following:

a) up to half a page executive summary;
b) brief project background information;
¢) drawings showing locations of the baseline monitoring stations,

d) an updated construction programme with milestones of environmental
protection/mitigation activities annotated;

¢) monitoring resuts (in both hard and disketie copies) together with the
following information:
» monitoring methodology;
name of laboratory and types of equipment used and calibration
details;
parameters monitored;
monitoring locations (and depth);
monitoring date, time, frequency and duration;
QA/QC results and detection limits.

s & & @

f) details on influencing factors, including:
s major activities, if any, being carmied out on the Site during the
period;
o weather conditions during the period;
« other factors which might affect the results.

g) determination of the Action and Limit Levels (AL levels) for each
monitoring parameter and statistical analysis of the baseline data, the
analysis shall conclude if there is any significant difference between
control and impact stations for parameters monitored;

h) revisions for inclusion in the EM&A Manual; and

i) comments and concjusions.

16



LY

| 4

A

wog

2p ¢ 1 Yoord

' T
T IEDgT

. 0 ﬁ m ,
£ & 7 &L - = -
Aww @ @ | au.uwwlﬂnoaz U]
—>

(motoa par) 5 nauppS B LN I AUNIDOE v

. \.\ 20 mog  Kovg
LroBary uopeHiany pasodozd

y @7 23|
UL JjiS ojduts pasodod] Jo uonwasyy ©8T°



JAN
poquas Buyisixy

(19491 v3s MmoOJaq HBUSY WIE) HUUANCAD — P .

A

[oAQ[EDS Aunng UolAN @anup|

sfong onIsBlg GUIBOOE

CRE

q g7 2I031]



a5 WIPE 18 skong 1oyouy @uig'f o3 e pasodoly

Fet] poy

Ioyoury 7 xAong joauuo)) o} (wiopog pire dof) Suing vopdAN @usg |

" (Imogaa par) 975 WIIR(S )8 AON oNseld GUININYE

um) Jiis 2jdwis pasodoid Jo uvjd
R AL



EM&A Reports

The results and findings of all EM&A work required in the Manual
shall be recorded in the monthly EM&A reports prepared by the ET Leader.
The EM&A report shall be prepared by A/ER and submitted within 10
working days of the end of each reporting months, with the first report due in
the month after construction commences. A maximum of 4 copies of each
monthly EM&A report shall be submitted to each of the three parties: the
Contractor, the ER and the EPD. Before submission of the first EM&A report,
the ET Leader shall liaise with the parties on the exact number of copies and
format of the monthly reports in both hard copy and electronic medrum
requirement.

First Monthly EM&A Report

The first monthly EM&A report shall include at least but not be limited
to the following:

a) Executive Summary (1-2 pages)
e Breaches of AL levels;
Complaint Log
Notifications of any summons and successful prosecution;
Reporting Changes;
Future key 1ssues.

b) Basic Project Information

e Project organisation including key personnel contact names and
telephone numbers;

e Construction Programme with fine tuning of construction activities
showing the interrelationship with environmental protection/
mitigation measures for the month;

« Management structure; and

e Works undertaken during the month.

¢) Environmental Status
e Works undertaking during the month with illustrations (such as
location of works, daily dredging rates); and
¢ Drawing showing the project area, any environmental sensitive
receivers and the locations of the monitoring and control stations.

d) Summary of EM&A requirements

all monitoring parameters;

e Environmental quality performance limits (Action and Limit
levels);

« Event-Action Plans;

e Environmental mitigation measures, as recommended in the project
EIA study final report;

17



e Environmental requirements in contract documents.
¢) Implication Status

Advice on the implementation status of environmental protection
and pollution control/mitigation measures including measures for
ecological and visual impacts, as recommended in the project
profile, summarized in the implementation schedule.

f) Monitoring results

To provide monitoring results (in both hard and diskette copies)
together with the following information:

'« monitoring methodology;

name of laboratory and types of equipment used and calibration
detalls;

parameters monitored;

monitoring locations (and depth),

monitoring date, time, frequency and duration;

Weather conditions during the period;

graphical plots of the monitoring parameters in the month
annotated against;

the major activities being carried out on site during the period;
weather conditions that may affect the results;

any other factors which might affect the monitoring results; and
QA/QC results and detection limits.

.« & » o

g) Report on Non-compliance, Complaints, Notifications of Summons and
Successful Prosecutions

e record of all non-compliance (exceedances) of the environmental
quality performance limits (Action and Limit levelis);

e record of all complaints received (written or verbal) for each media,
including locations and nature of complaints investigation, liaison
and consultation undertaken, actions and follow-up procedure
taken, results and summary;

e record of all notifications of summons and successful prosecutions
for breaches of the current environmental protection/pollution
control legislations, including locations and nature of the breaches,
investigation, follow-up actions taken, results and summary;

s review of the reasons for and the implications of non-compliance,
complaints, summons and prosecutions including review of
pollution sources and working procedures; and

o description of the actions taken in the event of noncompliance and
deficiency reporting and any follow-up procedures related to earlier
noncompliance.

18



an account of the furure key issues as reviewed from the works
programme and work method statements;

advice on the solid and liquid waste management status; and
submission of implementation status proforma, proactive
environmental protection proforma, regulatory compliance
proforma, site inspection proforma, data recovery schedule and
complaint log summarizing the EM&A of the period.

Subsequent Monthly EM&A Reports

The subsequent monthly EM&A reports shall include the following:

a) Executive Summary (1-2 pages)

Breaches of AL levels;

Complaint Log

Notifications of any summons and successful prosecution;
Reporting Changes;

Future key issues.

b) Environmental Status

Construction Programme with the fine tuning of construction
activities showing the inter-relationship with environmental
protection/mitigation measures for the month;

Works undertaken during the month with illustrations including
key personnel contact names and telephone numbers; and
Drawing showing the project area, any environmental sensitive
receivers and the locations of the monitoring and control stations.

¢) Implementation Status

Advice on the implementation status of environmental protection
and pollution control/mitigation measures including measures for
ecological and visual impacts, as recommended in the project
profile, summarized in the implementation schedule.

d) Monitoring results

To provide monitoring results {in both hard and diskette copies)
together with the following information:

monitoring methodology;

name of laboratory and types of equipment used and calibration
details;

parameters monitored;
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monitoring locations (and depth);

monitoring date, time, frequency and duration;

Weather conditions during the period;

graphical plots of the monitoring parameters in the month
annotated against;

the major activities being carried out on site during the period;
weather conditions that may affect the results;

any other factors which might affect the monitoring results; and
QA/QC results and detection limits.

e) Report on Non-compliance, Complaints, Notifications of Summeons and
Successful Prosecutions

f) Others

record of all non-compliance (exceedances) of the environmental
quality performance limits (Action and Limit levels);

record of all complaints received (written or verbal) for each media,
including locations and nature of complaints investigation, liaison
and consultation undertaken, actions and follow-up procedure
taken, results and summary;

record of all notifications of summons and successful prosecutions
for breaches of the current environmental protection/pollution
control legislations, including locations and nature of the breaches,
investigation, follow-up actions taken, results and summary;
review of the reasons for and the implications of non-compliance,
complaints, summons and prosecutions including review of
pollution sources and working procedures; and

description of the actions taken in the event of noncompliance and
deficiency reporting and any follow-up procedures related to earlier
noncompliance. .

an account of the future key issues as reviewed from the works
programme and work method statements; and
advice on the solid and liquid waste management status.

g) Appendix

L
I

AL levels;

Graphical plots of trends of monitored parameters at key stations
over the past four reporting periods for representative monitoring
stations annotated against the following:

major activities being carried out on Site during the period;
weather conditions during the period; and

HI. any other factors which might affect the monitoring results

¢ Monitoring schedule for the present and next reporting
period
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» Cumulative statistics on complaints, notifications of
summons and successful prosecutions
e Qutstanding issues and deficiencies

Final EM&A Summary Report

The termination of EM&A programme shall be determined on the
following basis:

a) completion of construction activities and insignificant environmental
impacts of the remaining outstanding construction works;

b) trends analysis to demonstrate the narrow down of monitoring exceedances
due to construction activities and the return of ambient environmental
conditions in comparison with baseline data; and

¢) no environmental complaint and prosecution involved.

The proposed termination may be required to consult related local
community such as village representative/committee and/or District Board and
the proposal should be endorsed by the A/ER and the project proponent prior
to final approval from the Director of Environmental Protection.

The final EM&A summary report shall include, inter alia, the
following:

a) an executive summary;

b) basic project information including a synopsis of the project organisation,
programme, contacts of key management, and a synopsis of work
undertaken during the entire construction period;

¢) a brief summary of EM&A requirements including:
+ monitoring parameters;
¢ environmental quality performance limits (Action and Limit
levels); and
e environmental mitigation measures, as recommended in the project
profile.

d) advice on the implementation status of environmental protection and
poilution control/mitigation measures, as recommended in the project

profile, summarised in the updated implementation status proformas;

e) drawings showing the project area, any environmental sensitive receivers
and the locations of the monitoring and control stations;

f) graphical piots of the trends of menitored parameters over the construction
period for representative monitoring stations annotated against:

e the major activities being carried out on Site during the period;
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g)

h)

»

k)

)

p)

o weather conditions during the period;

e any other factors which might affect the monitoring results: and

e the return of ambient environmental conditions in comparison with
baseline data.

compare and contrast the EM&A data with the project profile predictions
and annotate with explanation for any discrepancies;

provide clear-cut decisions on the environmental acceptability of the
project with reference to the specific impact hypothesis;

a summary of noncompliance (exceedances) of the environmental quality
performance limits (Action and Limit levels);

a brief review of the reasons for and the implications of non-compliance
including review of pollution sources and working procedures;

a summary description of the actions taken in the event of non-compliance
and any follow-up procedures related to earlier non-compliance;

a summary record of all complaints received (written or verbal) for each
media, liaison and consultation undertaken, actions and follow-up
procedures taken;

review the monitoring methodology adopted and with the benefit of
hindsight, comment on its effectiveness (including cost effectiveness),

a summary record of notifications of summons and successful prosecutions
for breaches of the current environmental protection/pollution control
legislations, locations and nature of the breaches, investigation, follow-up
actions taken and results;

review the practicality and effectiveness of the dredging process and
EM&A programme (e.g. effectiveness and efficiency of the mitigation

measures), recommend and improvement in the EM&A programme; and

a conclusion to state the return of ambient and/or the predicted scenario as
per the project profile.
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