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1 INTRODUCTION 
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1.1 Purpose 

CES (Asia) Ud was comITÙssioned by Maunsell Consultants Asia Ltd to undertake the 
Environmental lmpact Assessment (EIA) for the Central Reclamation Phase II. The 
purpose of the assessment is to provide information on the nature and extent oi 
potential environmental impacts associated with the proposed Cen甘al Reclamation 
Phase 1I in Central and Wanchai Reclamation Feasibility Study (CWRFS). This 
information will contribute to dedsions on :-

(a) 

(b) 

的

the acceptability of any adverse environmental consequences that are likely to 
arise from the construction and operation of the development and related 
fadlities; 

conditi:ll1s ior the design, construction and operation of the project; and 

operation as public dump. 

1.2 Study Objectives 

The objectives of the assessment are as follows: 
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(a) 

(b) 

(c) 

(d) 

(e) 

1
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to describe the proposed development and related fadlities for their 
development; 

to identify and describe the elements of the community and environment 
likely to be a任écted by the proposed development; 

to minimise pollution and nuisance arising from the various stages of 
development and its operation and environmental disturbance during 
construction and operation of the project; 

to identi句 and evaluate the net environmental impacts and cumulative effects 
expected to arise during the cons廿uction and operation of the development 
in relation to the existing and planned comrnunity and neighbouring land \ 
uses; 

to identi句 methods， measures and sta吋ards to be included in the design, 
which may be necessary to mitigate these impacts and reduce them to 
acceptable levels; 

(f) to recommend environmental monitoring and audit requirements necessary 
to ensure the effectiveness of the environmental protection measures adopted. 

A copy of the EIA Study Brief is included as Appendix 1 

CES (Asia) Ltd 
95目的ijReports/tbdfinal.rl'p

1 



l
J
I
l
-
-

「1
J

Territory Development Department Central Reclamation Phase II EIA 

2 PRINCIPAL FEATURES OF THE PROJECT 

2.1 Description 
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The Central Reclamation Phase 1I consists of approximately 5 hectares of new 
reclamation and the associate.d infrastructure on the new reclamation and on the 
existing land to the east of the basin (Figure 2.1). An approximate 60 metre wide strip 
of reclamation to the north of Prince of Wales Building will be reclaimed in addition 
to the basin itself. This strip of new land will be used to provide an additional road 
link to Connaught Road via Edinburgh Place. The reclamation will be carried out 
from the east towards the west side of the basin 

There are three proposed op位ons for the formation of the reclamation: 

i) Use of marine based fill 
ii) Operation as a public dump 
山) Formation using contractor sourced material 

1
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lt is understood that land sourced materials, such as basement excavations, comprise 
a valuable and under-utilised source of fill material. The environmental implications 
of utilising land based and marine based fill are considered. Because of the relatively 
small amount of fill required for the reclamation, marine borrow areas would not be 
allocated to the project. However, the contractor can obtain marine sand from the 
marine borrow areas for other reclamation projects. On environmental grounds the 
latter would be preferable, because of the reduced 廿uck movements and material 
handling operations on the site, and corresponding red uc世ons in Air Quality irnpacts 
There will be little di任érence between using public dump and con廿actor sourced fill, 
when compared to the marine based option, as both will require truck haulage on the 
site. The public dump option will require material of a suitable size only to be 
provided. There will be no on-site processing or stock piling of material because of 
site size constraints 

-ljv1lj1.IJ11J1lj111)llJ-tl! The basin contains a relatively thin layer of soft sediments, the great proportion of 
which appears to fall within the Class C category for contaminated sediments. The 
trace metalloading in the sediments are believed to be associated with the shipyard 
and vessel maintenance facilities located on the east side of the Tamar site, as there 
are no culverts discharging into the basin. The relatively thin layer of mud in the 
basin is attributable to the routine maintenance dredging carried out by the Navy. On 
the basis of the current programme, the shipyard maintenance facilities will be closed 
before commencement of the reclamation. The current proposals are to leave the mud 
in place, thus avoiding a potential disposal problem and limiting the opportunity for 
re-mobilisation of partiωlate bound contarr甘nants.

There is no existing storm water discharge into the basin apart from one small 
diameter pipe immediately behind the seawall. There is one cooling water pumping 
station intake in the Tamar Basin, which serves the Prince of Wales Building. This 
facility will be relocated at the waterfront at the mouth of the basin. In addition a 
saltwater pump station is situated in the south-east corner of the basin, this will 

CES (Asia) Ltd 
95065/Report,jtbdfinal.rep 
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Territory Devel陷pment Departn凡是nt Central Reclamation Phase II EIA 

2.2 

remain in place until the submerged pumproom, to be constructed as part oi the 
reclamation project, is completed. 

Phasing 

A proposed arrangement for the formation of reclamation is shown in Figure 2.2 
Table 2.2.1 and the accompanying notes describe the timing and nature of works to 
be undertaken 

Table 2.2.1 Central Reclamation Phase II Proposed Sectional Completions 

Date for 

Section Des臼iption
Completion 

Months Days 

1 Completion of Site C37 and provision of 6 180 
temporary 2-lane all weather accesses 

Z Completion of POW south wall works and new 12 365 
traffic lane in Harcourt Road 

3 CompleHon of Site CZ9and proVISionof 14 425 
temporary 2-lane all weather accesses 

4 CteommppolreaHroynLola t Site C28and provision of 20 610 
ne all weather accesses 

5 Provision of all-weather 2-lane road access and 22 670 
pedestrian ac<:ess to new Gatehouse, part of north 
seawall and access thereto 

6 Remainder of works 27 

Notes 

1. It is proposed that the Contractor will receive access to the old Gatehouse area 
(Site Area 3) 30 days after completion of Section 5. 
Access to Site Area 2 (Bullnose area) is proposed to be at month 6, 180 days. 
Section 2 early completion is intended to enable other works in Harcourt Road 
to commence as soon as possible. 
Access to Site Area 4 (present helipad site) is proposed to be 10 days after the 
completion of the new helipad and access, except as in 5 below 
lt is proposed that the core stores presently located in Site Area 5 are 
transferred to the western side of the old helipad site, and that contractor's 
access to the Site Area 4 for the purposes of this transfer be granted as soon 
as the helipad is transferred. 
Completion of helipad site, paving, fencing and servicing and provision of all
weather 2-lane road access and pedes廿ian access thereto, would not appear 
to warrant a section. 

2 
3. 

4. 

5. 

6 

CES (Asia) Ltd 
95065/Reports/tbdfinal.rep 
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Territory Oevelopment Oepartment Central Reclamation Phase II EIA 

2.3 Construction Acti\'ities 

2.3.1 Reclamation and Seawalls 

The limit of reclamation on the western side is determined by the desire to avoid 
interference with the existing pumphouse, and the Gazette limit (Figure 2.1). The 
details of the new seawaIl at the junction w仙 the existing seawaIl have yet to be 
determined. These w iIl be developed when site investigation information is ávailable. 
Special construction measures may be required in this localised area, such as sheet 
piling. 

On the north side, the seawaIl line has been determined by aIlowing for the future 
need to remove seawaIl blocks when further reclamation is carried out, without 
disturbing the roads and services built under this contract. 

Preliminary site investigation results within the basin show depths of mud ranging 
between 1.5 and 4 m. 

The seawaIls will be designed to permanent standards, and so will require full 
dredging. 

There will be roads and servÎCes on the basin reclamation. These will be required' to 
be cons廿ucted early so that the new building development can be served as early as 
possible. 

2.3.2 Roads 

The proposed layout is shown in Figure 2.1. The proposed roads for Central 
Reclamation Phase II are Oistributor Roads 02, 07 (Edinburgh Place), 08 and 09 
Road 021ies in an east-west direction along the proposed limit of reclamation, 150-200 
m to the north of Harcourt Road. It connects Edinburgh Place in the west with 
Fenwick Pier Street in the east. Roads 07, 08 and 09 provide connections between 
Road 02 and Harcourt Road. The intersections of Road 07, 08 or 09 with Harcourt 
Road will comprise a left-in and left-out arrangement, whereas the intersections of 
Road 08 and 09 with Road 02 will be signalised. The typical configuration of Road 
0 2/D8/D9 wiIl bE: 2-lane 6.75 m carriageway. 

2.3.3 Access 

Access will be provided/mainta趴ed to Edinburgh Place, HMS Tamar, the new helipad, 
WSO pumping station, the former RSPCA building (to be used by the contractor for 
the extension to the Servicemen's Guild Building) and the Anne Black Building (Red 
Cross Society). 

CES (Asia) Ltd 
95065!Reports/tbdfinaí.rep 
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Territory Oevelopment Oepartment Central Reclamation Phase Il EIA 

2.3 .4 Pcdcstrian Facilities 

The footpath layout and widths, including due allowances for planters and utility 
reserves, will be in accordance with the recommendations from the Oevelopment of 
Urban Oesign Parameter Investigation. A footbridge will be provided across Road 02 
in the vicinity of the proposed public landing steps to the north of HMS Tam缸， to 
serve passengers to and from the British Forces ferry. This grade-separated link is 
required by British Forces because of 出e particular personnel 廿ansport needs. lt is 
proposed that a simple 3 m wide covered pedestrian bridge served by steps. Provision 
of future ramps have been made in the reclamation project. lt is assumed that the 
necessary grade separated pedestrian crossing facilities over Harcourt Road wiII be 
provided as part of subsequent commercial development works, and not by this 
con廿act.

2.3.5 Berth Facilities 

Currently the naval basin is used on a permanent basis for the berthing of defence 
vessels, and on a temporary basis for berthing of visiting warships (on the north and 
west arms). Suitable replacement facilities wilI be provided at the new naval base at 
Stonecutters lsland prior to the Central Reclamation Phase 11. Other smaII craft wiII 
also go to Stonecutters Island. No reprovisioning for these vessels is therefore needed. 

British Forces ferries, which now ply between Tamar, Stoneαltters Island and 
Kowloon Point, w ilI continue to serve British Forces Headquarters (BFHQ). The 
ferries will be moored at Stonecutters Island by the start of contract works, and so will 
not require a perrnanent mooring at Tarnar. 

Steps in the new seawall wilI be provided for the reprovisioning of ferry berthing 
facilities. The BFHQ has requested a dedicated pontoon to be secured to one of the 
sets of steps for the use of RN ferries. lt is proposed that the depth of the steps is 
4.的 m below PO. This is acceptable to them provided that a public footbridge across 
road 02 is provided. 

2.3.6 Buildings 

All buildings to the east of the naval basin area wilI be dernolished, as these are not 
compatible with the draft Outline Oeveloprnent Plan. The sites are required for future 
developmen t. In the BFHQ area, two buildings are required to be demolished for 
construction of Road 02: 

A the guardhouse. It is proposed to construct a new guardhouse along to the 
east of the prèsent location beside the Amethyst Block, at the proposed new 
mam entrance. 

A annex to the Government pumphouse. This is on north-west side of the BFHQ 
area 

CES (Asia) Ltd 
95065jReports/tbdfinal.rep 
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Territory Development Department Central Reclamation Phase 11 EIA 

2.3.7 Access to BFHQ 

After the Royal Navy facilities move to Stonecutters Island the BFHQ area wiII be 
surrounded by roads on four sides. One main and an alternative entrance are 
required. The proposed locations (on the north and east boundaries of the area 
respectively) have been agreed with BFHQ. 

2.3.8 Drainage and Sewerage System 

The existing storm drains, foul sewers and cooling water systems affected by the 
development proposals, 'and detai!s of necessary diversion and extension works are 
described in Section 2.4. 

2.4 Drainage and Scwerage 

2.4.1 Drainage 

There are two stormwater catchments J2 and K, as defined in the Central, Western 
and Wan Chai West Surface Water Drainage Systems Investigati凹， which will be 
affected by the reclamation works. A third catchment J1, overIaps the western 
boundary of thefuture development site, and although not directly affected by the 
reclamation, the discharge does have an impact on Victoria Harbour adjacent to the 
area and is therefore included in this Assessmen t. 

Catchments J1 and K are entirely urban and each covers an area of less than 1 日

hectares within the Centnl and Wan Chai West areas. Catchment J2 differs 
considerably, coIIecting run-off from the rural Peak area down to the densely 
deve\oped Wan Chai West District, a catchment size of about 140 hectares. The outfaII 
inverts of the mainωIverts draining the three catchments are within the maximum 
tide level of 2.5 mPD and therefore, large sections of drainage within the \ow lying 
reclain吋 areas are subject to tidal effects. Figure 2.3 shows the location of the outfalls 
for these catchments. 

CES (Asia) Ltd 
95065/Reports/tbdfinol.,,'p 
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The Central, Western and Wan Chai West 5ewerage Master Plan 5tudy (CW3-5MP) 
showed that connections between foul and stormwater networks in the area have 
resulted in a partially combined system resulting in the significant pollution 01 
stormwater discharges. Expedient connections also have been shown to contribute 
foul sewage to the stormwater system, and the problem is intensified by expedient 
connections within buildings and private sewers. ln addition, the CW3-5MP identified 
pollution entering the stormwater system from direct e任luent discharges to highway 
gullies from street markets, vendors and restaurants. 

The pollution loadings surveyed during the 5hldy confirms the occurrence of cross
connections between foul sewers and storm drains. In the area affecting Central 
Reclamation Phase 11, only catchment )1 was observed to have significant pollution 
Joads as shown in Table 2.4.1. A m句or expedient connection within the catchment was 
identified by the 5tudy and has since been rectified by the Orainage 5ervices 
Oepartment (050). The Environmental Protection Oepartment (EPO) has recently 
commissioned an Expedient Connection 5urvey which will cover catchment ,11, as part 
of the continuingCW3-5MP 5tudy. This should identify any further problems relating 
to pollution of stormwater by expedient connections. 

The survey resuJts for catchment)2 (see TabJe 2.4.1) indicate no potential pollution 
problems with the discharge, inferring that there are no significant expedient 
connections within the catchment, and no such connections were identified by other 
5tudy surveys either. However, the ocαrrence of a number of cross-connections 
between fouJ sewers and the main stormwater cuJvert around Cotton Tree Orive are 
thought to exis t. These connections may be high JeveJ overflows or the sewers may 
be simply passing through the ωJvert due to conflicts in the availabJe depth of 
construction. AJthough no signi自cant pollution was detected at the time of the survey, 
there is still a potentiaJ for sewage discharging to the storm drain under overflow 
conditions if the former situation appJies. 

門
J
u
q
J

「l

斗
川

I
J

AJthough the pollution sampJing point for )2 was Jocated about 360 metres upstream 
of the outfall, the ocαrrence of expedient connections to the stormwater system 
between these two points is unJikeJy since this part of the network drains the 
reJativeJy new finance centres adjacent to Cotton Tree Orive and parts of HM5 Tamar. 
A relativeJy high 5uspended 50Jids (55) Joad was detected in the catchment ,12 
discharge, but this is not significant for the size and nature of the catchment area. 

心
J
J
U
-
-
-
J

叫l
I
J
I
-
-
叫
一
1
l
J

5ampJing for pollution anaJysis of the stormwater discharges from catchment K was 
not carried out because of the probJem of the entire drainage network being subject 
to tidaJ effects. However, the ocαrrence of expedient connections within this small 
system is again unJikely since it drains the area around the recentJy constructed 
AdmiraJty Centre and the Government Jand to the east of HM5 Tamar. Therefore, the 
discharge from catchment K is probably not poJJuted by fouJ water 

CE5 (Asia) Ltd 
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Tablc 2.4.1 Pollutant Loads Measured in Stormwater Discharges in 1990 

Flow SS BOD COD NH,-N TKN E. co/i load 
OutfalI Rate (k&"d) (k&"d) (k&"d) (k&"d) (kgld) (Counν1∞ ml) 

(m干d)

7430 980 2500 3750 290 410 3.1 x 1 日的

)21 31800 2330 79 575 10 36 3.7 x 10' 

K2 

Notes 

1 Source: Central, Western and Wan Chai West Sewerage Master Plan Study 
(1991) 
Determinand values measured as a mean of duplicate spot samples taken 
during sewer survey in )une - August 1990. 
1 Sampling point located 360 metres upstream of the outfall 
2 No sampling carried out within this catchment 

2. 

3. 
4 

The Central Redamation Phase II will extend 60 metres beyond the existing seawall 
and outfall )2 will be extended to the new seawall line and enlarged to accept 
additional flows from the west and central areas of the developmen t. A section of the 
main drain in catchment K will be abandoned and a new larger pipe will be 
constructed with the outfall K being relocated further east of its current position (see 
Figure 2.3)回 There should not be any additional pollution impact on sensitive receivers 
as a result of the )2 culvert extension and K culvert diversion works d uring the 
construction phase. Catchment )1 will not be affected by the reclamation. 

叫
j
u

門-
j
J
~
1
J

叫l
J

The existing dry weather flow in catchment )2, attributable to run-off from the Peak 
area, will not be affected by the proposed storm drains to be connected to )2, but 
calculations show that during a design storm event of 1 in 200 years return period, the 
peak discharge from outfall)2 will increase by about 1是% due to the additional run-off 
from the developmen t. Similarly, the peak discharge from outfall K will increase by 
about 55% due to additional run-off. As a consequence, there is expected to be an 
increase in pollutant loading associated with run-off from the proposed road network. 

叫
1
J

叫
1
J
r
l
l
J

2.4.2 Sewerage 

The existing sewer reticulation in the area around the development will not be 
affected. The proposed sewerage layout for the Tamar Basin will be a simple system 
of gravity flow to a pumping station to be located on the eastern side of the 
reclamation, where the flow will be pumped through a rising main to the Wan Chai 
West Sewage Screening Plant for screening and disposal. 

1.EIJ111)1ll 

CES (Asia) Ltù 
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The peak tlow from the development will be about 145 怡. for a population equivalent 
of approximately 23,000. lt is understood that the Wan Chai West Screening Plant has 
sufficient capacity to treat this additional tlow. This would significantly increase the 
pollution load already entering the Harbour from the Plan t. 

2.4.3 Cooling Water Systems 

Three cooling water pumping stations will be affected by the Central Reclamation 
Phase II and these will be catered for by either intake extension, or by station 
relocation. One of the intakes is located on the western edge of the reclamation and 
the quality of the intake water may be affected by the works 

To the east of the site are a number of cooling water pumping stations situated along 
the seawall which serve a number of major buildings in the Wan Chai area. The most 
significant of these is the Pacific Place intake and pumping station located between 
the Tamar Basin and the Wan Chai West Sewage Screening Plan t. The reclamation 
works are probably too distant to have a significant impact on the intake water 
quality, but outfall K will be relocat~d closer to the intake for Pacific Place. The 
maximum allowable suspended solids concentration in cooling water is about 140 
mgll. The stormwater discharging from outfall K is un凶，ely to have a suspended 
solids content exceeding this value and therefore the closer proximity of the outfall 
should not cause any problems. In addition, the Paci自c Place cooling water discharge 
outlet is located between outfall K and the intake, which will assist in dispersing the 
stormwater further out in to the Harbour so that any recirαlation of suspended soIids 
from the discharge to the intake water will be minimal 

1J1-J1lu 

2.4.4 Potential Improvement Measures 

Improvement measures could be implemented to reduce the pollution entering the 
Harbour. The water quality around the reclamation area could be improved as a 
result, but it is acknowledged tJ;!at the pollution problem c,annot be completely 
eliminated. 

The discharge from Catchment Jl has been identified as a significant source of 
contamination. The recently commissioned Expedient Connection Survey of this 
stormwater catchment will serve to identify major polluters and expedient connections 
to the system. Suitable remedial measures can therefore be carried out in order to 
reduce the pollution loading from this catchment. Similar surveys for catchments J2 
and K have not been recommended under the CW3-SMP because the initial surveys 
showed no 日gnificant pollution problems. However, the type of cross-connections that 
exist between numerous foul sewers and Culvert J2 should be determined to assess 
their potential for contaminating the stormwater. High level overtlows within the 
印lvert should be eliminated. 

CES (Asia) Ltd 
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The increase in sewage attributed to 由e future population of tbe development will cause a 
corresponding increase in pollution of tbe Harbour. Th is endorses 由e recommendations of 
由e CW3-SMP to eventually phase out tbe Wan Chai West Screening Plant and ωnvey the 
sewage to deep trunk sewers forming tbe Strategic Sewage Disposal Scheme for ultimate 
discharge to 由e Lema Channel 

2.5 Development and Landuse 

The future landuse in tbe Tamar Basin will be a mixture of c叫nmercial ， recreational and 
residential developments. As a worst case situation Site C24 is assumed to be residential. 
Table 2.5.1 shows tbe landuse for each site，祖d 也e locations are shown in Figure 2.4. 

1
l
J

門
叫1

Table 2.5.1 Landuse for Development Sit凹

Site Use 

C23 Commercial 

C24 Commercial 

C28 ,C29,C37 Commercial 

C32,C33 Commercial 

CES (Asia) Ltd 
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13 



] 

] 

J 
o 

] 

J 
J 
:3 

J 
J 
] 

J 
J 
J 

>-.... ... 
~ 

. ~J 0 . , 
I . ---, ,/ 

, '"'; \ 
\ 
\ , 
( 

DO 
G;=n 
.~ 

- ---, 
000"0'0' 

.- t ~ :::-:-'1' [=~o - ._. 
I' _ •• ; ~ 

~-~ '- ~-

; ~- -'::.-
I ...... -::=...::p:-

~;' ", '-F( 
" , 

\ 

..... --
" 



a
n

『
'
，

1
『

t
E
B
t
-
B
t
t
a
z
-
-
a

『

t
p
-
t
t
-
s
J

、
「
斗
戶
、
戶
、
!
、
、

Territory Development Department Central Reclamation Phase 11 EIA 

3 WATER QUALITY 

3.1 Overall Existing Water Quality 

HMS Tan11r is a relatively small basin with bed levels at approximately -9 mPD 
Considering the typical tidal range in Hong Kong waters of around 1.3 m on 
representative semi-diurnal neap tides and 1.6m on representa位ve diurnal spring 
tides, it is assumed that the basin is poorly flushed. [n the wet season, when 
horizontal and vertical salinity gradients will increase, the flushing of the basin would 
also increase, but not substòntially. As a result, water quality in the basin will be 
sensitive to any direct effluent discharges into the basin or ingress of poorly diluted 
effluents from any nearby sources such as the neighbouring sea wall outfalls all of 
which would generat~ a marked reduction in water quality in the basin. In order to 
examine existing water quality conditions, observations of salinity, temperature, 
dissolved oxygen, suspended solids and oxidation reduction potentiaI were mdde at 
6 stations within the basin and at 5 stations in Victoria Harbour (Figure 3.1). The 
observations consisted of non-simultaneous, single, vertical pro白les at each Station. 
When comparing the data from the different Stations, it must be remembered that 
apparent differences in water quality conditions will include the effects of tidal 
v?1"iations during the time taken to visit each Station and will not simply be due 10 
spatial variations between the Stations 

11
]

-1iJ

The observations, presented in Figures 3.2 to 3.12, were made in the dry season 
(March 1993) when the effects of the fresh water discharge from the Pearl Estuary 
should be min巾1
and sa叫lin甘ities in general should be c10se to oc臼eanic (35σ%). The observations made at 
5抽t旭a刮伽ti加恤iOI凹on祖叫s口7， 8， 1 日" 11 indica te high salinities in the range 33-34 kglm' and vertically well 
mixed conditions as expected. The salinity at Station 9, however, close tωo the se臼awa叫11 ，

was ve叮r此吋ticαa叫11抄y well mi以xed over the tωop 1叩Omo叫f the water c∞olumn at a c∞onc臼ent廿ra址吋tio叫n1 

of 2.μ，4k呂6妒f六11叫1

that these depressed values were generated by the lleighbouring discharges from the 
stormwater outfalls (Fig 2.3). This can be substalltiated by the lower dissolved oxygen 
(DO) levels at this station compared to other stations outside the basin. 

門1
j
u

汀1
1、

Within the basin, saline concen廿ations are comparatively lower 出an those outside the 
basin and the observations show salinity increases of 2-4% within the bottom 1-3 m 
from the sea bed. Salinities vary from 24.5-25 kglm3 at stations 1, 4 and 5 to 27-28 
kglm' at Stations 2 and 6. Such Iocalised salinity variations over short distances can 
possibly be attributed to the poor mixing ability of the basin water. Similar localised 
variations on DO levels were also apparent 1J1JIJ 
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Watertemperatures at 5tations 1 to 9 were almost uniform over the depth at 
approxirnately 180C. At Statiops 10 and 11 near some cooling water outfalls; water 
temperatures varied from 19.40C near the sea bed to 200C at the surface which 
represented an increase over the background ternperatures indicated by the other 
Stations of +1 .50 to +20C. [n the Central Reclarnation Phase 1 Focused 
Environmental [mpact Assessment Study, a three-dimensional model of tidal t10ws 
and cooling water discharges predicted surface layer water ternperature increases 01 
up to +2.00C in the vicinity of Stations 10 and 11 when simu[ations 01 wet and dry 
season neap tides were carried ou t. The temperature increase observed at 5tations 10 
and 11 in the vicinity 01 the cooling water discharges will depend on the particular 
tidal conditions and the time during the tide when the observations were rnade. 
However, the higher ternperatures lound at these Stations compared to the 
background temperatures at the offshore Stations are not unexpected 

Suspended solids concentrations at all stations were sirnilar, varying trorn 
approximate[y 10. mgll near the surlace to 20 mgll near the sea bed. The SS data was 
very much as expected for Victoria Harbour waters based on many previous data sets 
inc1uding the routine EPO monitoring data. An important deterrninant 01 S5 values 
currently recorded in Victoria Harbour is the distribution and sca[e 01 dredging and 
construction activities associated with a broad range 01 projects, and in particular, the 
large scale activities associated with the lormation 01 West Kowloon Rec1amation, and 
prelinúnary works asso口ated wi出 the Central-Wanchai Rec1amation 

Oissolved oxygen (00) concentrations at Stations 7 and 8 in the more open waters 01 
the Harbour varied between approximately 83% saturation near the surface to 
approxirnately 80% near the sea bed. At 5tation 9 near the seawall and outfalls, the 
00 varied Irom 45% at the surlace to 77% near the sea bed. Having the 00 increase 
with depth is unusual but probably consistent with the polluted buoyant seawall 
discharges near this Station which would depress the 00 in the surface waters - the 
variation in 00 over the depth was also consistent with the salinity stratification at 
this sta tion. 

Within the basin, at Stations 1 to 6, 00 concentrations varied rapidly over the short 
distances between the stations Irom a minimum 01 approximately 45% at the surface 
to 90% near the sea bed with localised variability between the Stations. lt should be 
noted that the range of 00 concentrations observed near the surface lie within the 
range 01 values found at Station 9 near the outfall but the higher bottom 
concentrations are unexpected. As with the salinity data, localised variations were 
apparent due to lirnited mixing within the basin. 

E. coli data was available from an earlier survey involving water sampling at the 
Stations shown in Figure 3.1.1. From the data presented in Table 3.1.1, it can be seen 
that over rnost 01 the open water ar臼 sampled (Stations 7-11), E. coli concentrations 
were in the range l .5xl0'/100ml to 2.9xl0'l100ml approximately. These concentrations 
are typical 01 those fo山1d in Victoria Harbour. Exceptions were at Station 9 wher吧
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concentrations increased to 1.7x10'/100rnl and at Station 7 where concentrations were 
only 2.7x1Q'i100rnl 
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Tablc 3.1.1 Rcsults of E.coli Anah.sis 

.'>f<ition E.coli count c.f.u/100rnl 

1 3.9xl 

2 4.1x102 

3 1.9x102 

4 3.3x102 

5 3.4x](J2 
6 4.9x102 

7 2.7x1 ()2 

8 2.8xW、

9 1.7x10' 
10 1.5xl0' 

11 2.9xl O' 

[n Tarnar basin, however, all the E. coli concentrations were uniforrnly lower Iying in 
the range 1.9x102/1 日Ornl to 4.9泌的10伽nl. It is possible that the lirnited exchange 
between the basin and the Harbour and the rnortality rate of the E. coli resulted in the 
lower concentrations found there. 

3.2 Post Rcclamation Conditions 

-jflJ1J]JIl---il--Jl| 
The reclarnation of the Tarnar basin itself would have no measurable irnpact 011 tidal 
discharges through Victoria Harbour or on the magnitude of water movern凹1Is in its 
vicinity. The existing seawall extends into the main flow (rather than being parallel 
to the neighbouring shoreline) and the additional reclarnation to the West of the basin 
should 110t create any additiona[ obstruction to the flow. Overall, therefore, the 
reclarnation should have little impact on the large scale tidal tlows or local water 
rnovements except perhaps in the area of the srnall embayrnent formed at the western 
extent of the reclarnation where outfall J1 discharges 

The relocation of culvert J2 (Figure 2.3) at the new seawall should, in itself, have [ittle 
irnpact on neighbouring water quality as noted in section 2.4.1. It is noted that the 
d ischarge from )2 (0.3-0.4 rn干5) would increase by approximately 14% in the 1 in 200 
year 弓torm with additional pollutants associated with road runoff 

The predicted sewðge flows for the Tamar development are 0.147 m 'ls for Stage 1 and 
0.373 m、YS for Stage [[. These increases in discharge should be compared with the 
19<10 discharge frorn the screening plant of 0.313 m 'ls. Stage [ wou[d therefore 
inC"ease the 19<10 discharge by 47% while the total tlow following Stage II would be 
220% of the 1<1<10 discharge. Thes2 increases are significant and there will be a l1 

impact 011 local water quality in the vicinity of the outfall. Cornpared to the total 

CES (Asia) Ltd 
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pollutant load into the harbour, however, the increase in the load from the Wanchai 
screening plant (for example, of the order of 5 tonnes BOD/day) is relatively small and 
large scale impacts of the developm由1t on water quality would be difficult to 快nti句

3.3 Construction Impacts 

The construction of the seawall will involve dredging up to 101,000 m' of soft marine 
mud. The upper layers of mud have been found to be contaminated and it will be 
important to use appropriate dredgingtechniques, reinforced by contract specifications 
to minimise losses of sediment to the water column. It is proposed that grab 
dredgers will be used in order to minimise losses, and be,:ause of the reduced 
constraints on manoeuvrability of the smaller vessels in relation to trail盯 dredgers in 
this confined area. Based on a typical 6 m grab dredger , a work rate of between 
12，α)0 and 30,000 m有'/week will be possible. On the basis of previous investigations 
near field loss of 1.0 to 3.0% are representative for this type of dredger 
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From the hydraulic model studies carried out for the Central Reclamation, it was 
found that, during the main tidal t1ows, the simulated thermal plumes extended 
approximately 150 m offshore and that, over the tidal cycle, nearshore water speeds 
in the area affected would lie between 0 m/s and 0.2 m/s on neap tides. On spring 
tides, in the nearshore region, water speeds would be marginally larger than on neap 
tides. However, water speeds should be sufficiently low to allow the sediment to 
settle to the sea bed more or less throughout the tidal cycle. A typicallower limit tor 
the settling velocity for low suspended sediment concentrations previously used in 
siltation studies in Hong Kong waters is 1 mnv's. Assuming the worst case where all 
sediment losses occur at the water surface and that nearshore water depths are of the 
order of 10 m, the bulk of the sediment losses would take approximately 3 hours to 
settle to the sea bed. In this time, assuming the tidaI water speeds vary sinusoidally 
with a peak speed of 0.2 nv's on both east and west t10wing tides, the sediment lost 
to suspension would resettle over an area estimated to be 4.0 km Iong. [n practise, 
because the greatest proportion of sediment lost to suspension enters the water 
column c10se to the bed , localised resettlemenl will occur. 

A reduced proportion of fine particulates lost during dredging will contribute to a 
limited visual impact in the vicinity of the site. Over a complete tidal cycle, assuming 
peak tidal speeds of 0.2 nv's, on the basis of theoretical calculations, partides may be 
transported up to 1 km east and west of the dredging site. Tak.ing account of 
dispersion, it is estimated that any visible plume will occur only within the immediate 
vicinity of the dredging site, since material passing into suspension will remain largelv 
within the lower layers. Without more deta i!ed data it is not possible to refine the 
estimate of the extent of the visible sediment plume, particularly in view of the 
extensive existing discolouration associated w>th dredging and filling operations at 
West Kowloon Rec!amation. 
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r Sustained high suspended solids concentrations can impact on cooling water intakes 
by interference with pumping mechanisms. Previous reports bv operators of cooling 
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water intakes in Victoria Harbour have indicated an upper tolerance limit to pump 
spedfications of 180mgIL suspended so!比 concentration. This is a theoretical value 
and it should be emphasised that there are no records of sustained SS val l.les of this 
magnitude assodated with construction activities occurring in Victoria Harbour. Very 
high suspended solids concentrations have been recorded during the ENPO 
programme in West Kowloon, but these have always been recorded in the immediate 
vidnity (10-50m) of working trailer dredgers or in the course of filling operations and 
have been of limited duration. Based on previous simulations of sediment plumes 
generated by dredging activities, the increase in suspended sediment concentrations 
would be expected to be less than 0.01 kglm' and may be as low as 0.002 Kg m' 
within a few hundred meters of the dredging site - depending on tidal currents and 
time during the tide. Natural background suspended solid 'concentrations in Victoria 
Harbour are expected to lie in the range 0.01 kglm' to 0.04 kglm' most of the time and 
the 自eld data set co\lected for this study lay at the lower end of this range. The 
恆、pact of dredging, therefore, except in the in1mediate vicinity of the dredging site, 
would not generate suspended solids levels that exceeded the threshold or that fe \l 
outside the natural variability in concentration found in this area. As a result, and in 
view of the relatively short period during which dredging wi\l be carried out, there 
is very limited evidence to suggest that the in口ease in suspended solids created by 
dredging would have a signi自cant impact on any sensitive receivers. 

A feature of the Brief for the present Study is the requirement to assess the potential 
increase in BOO, reduction in 00, and potential release of other po \lutants to the 
water column in the course of dredging and disposa! activities. It should be noted that 
the fo \lowing estimates are based excIusively on a number of theoretical assumptions, 
incIuding the physico-chemica! characteristics of the material, the dispersive capacity 
and exchange rate of the water body, and the area over which suspended sediments 
are distributed. No previous physica! monitoring of dredging activities in Hong Kong 
has demonstrated significant reductions in 00 attributable excIusively to dredging 
activity. 

lf we assume a COO:BOO ratio of 2:1 then given a mean COO for sediments in 
Victoria Harbour of 14，2∞ we may assume a BOO of 7,100 mgIKg. At a mean % fines 
of 54% for the area the potential loss of suspended solids to the water column may 
fa \l within the range of 0.5%-1.5%. For present purposes it is constructive to adopt the 
upper figure to obtain a worst case value. To determine the effect of BOO on 00 
levels we must also make assumptions regarding the vo!ume through which the 
sediments disperse. For present purposes it is taken that a worst case scenario would 
represent a volume of approximately 376,991 m' based on the assumptions that there 
wi\l be minimal dispersion, with the sediment plume confined to a cone of 200 m 
radius and 9 m depth. Adopting a simp!e mass ba!ance approach as expressed in the 
relationship: 
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rR = [K,(C,- C) V] /1000 

where rR = reaeration rate (Kg O2 day-l) 
K, = rate constant 
C, = 00 concentration at saturation (assumed 7-4 mgl-l) 
C = Steady state Dissolved Oxygen concentration (mgl-l) 
V = Volume of the system in m司 (376，991)

A value for K, of 0.3 is derived from previous WAHMO studies, and a depth averaged 
00 % saturation of 60% (4.44 mg.I'I) is based on EPO monitoring data from Victoria 
Harbour. Because it is assumed that the current reaeration rate is sufficient to meet 
the demand of the existing BOO loading, in turn resulting in the observed 00 
concentration, then substitution of the steady state oxygen concentration in the 
equation produces a figure for the reaeration rate of the volume of water affected by 
the plume. For the present case, the above equation results in a reaeration rate of 335 
Kg O2 day-l. 

[n order to determine the future 00 concentration under the projected scenario it is 
assumed that the additional BOO generated by resuspended sediments must be 
accommodated by the present reaeration rate. The projected 00 change attributable 
to suspended materials may be determined from the expression. q
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C C, - [(1000 x { rR + BOO}) / (K, x V)] 

The BOO has been estimated as follows. The total mass of sediment to be removed 
is approximately 54,000 tonnes. Assuming 100 days of dredging gives a daily removal 
of 540 tonnes of sedimen t. Assuming a 3% loss of sediment mass into the water 
column yields a figure of 16.2 tonnes per day. BOO of the sediment is 7.1 kg per 
tonne (7,100 mg!kg) therefore the daily BOO load will be 115.02 kg O2, Substit仙ut仙in海g 
i趴nt趴hea扮bov吋ee呵qu閻at恥Il恥u叫J

repr閃es扭e凹nt怯S a decrease in dissolved oxygen due to the BOO demand of suspended 
s扭edime凹凹nt of 1.0:ω)氾'2mg!訓1. A的5 t趴伽hi尪5 1拈s considered a worst case reduction affecting a limited 
volume of water, the real impact on dissolved oxygen from dredging activities is not 
expected to be a key issue. This view is supported by physical monitoring data 
recorded by the Consultants in a number of the Territories' dredging sites, which 
seldom demonstrate observable changes in dissolved oxygen associated with dredging
related sediment suspension. However, with proper control on dredging methods, 
e.g. closed grab dredging, a maximum dredging rate of 540 tonnes per day and an 
adequate monitoring programme as stated in the 'Environmental Monitoring & Audit 
Report (the Target, Action and Trigger (TAT) levels of which would provide advance 
warning before water quality deteriorated too much), the water quality impact is 
expected to be within an acceptable level. Should the T AT levels be exceeded, 
temporary cessation of dredging would be considered. 

The potential release of other pollutants to the water column is not an issue that has 
been addressed quantitatively in the field. Although the primary concern would relate 
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to trace metals in the surface sediments, under the prevailing reducing conditions 
~t the sediment interface these trace contaminants are firmly immobilised and bound 
to the particulate phase. Factors that might influence the mobilisation of particulate 
bound contaminants include changes in the conditions that regulate pH, Eh, Salinity 
and temperature, although such changes would need to occur within a very specific 
range. For example, the most significant remobilisation of particulate bound Cd occurs 
only in the very low range of salinities 0-5mg/J1. Corresponding changes in magnitude 
ocαring at a higher range eg 諮詢m訓.， do not generate observable increases in 
contaminants entering the Iiquid phase. There is Iimited evidence of significant losses 
to the Iiquid phase of any commonly occuring trace metals under Hong Kong 
conditions 

Similarly in the 目前 of nutrient losses associated with dredging activity and/or 
sediment resuspension , there are no k.nown viable mechanisms for determining such 
losses under field conditions that would permit confjdence Iimits to be attached to the 
conclusions. lt is the view of the Study team that the dilution factors associated with 
the current velocities i.n the Study area would result in no observable increase in 
nutrient concentrations in the water column 

Water quality in the study area will be affected by reclamation and similar activities 
and impacts from Central Reclamation Phase 1, Wanchai Reclamation Phase 1, Western 
Harbour Crossing and possibly Central Reclamation Phase [[1. Dredging works for 
Central Reclamation Phase 1 are due to be completed by the end of 1994 and a 
considerable proportion of the 1,000,000 m' of marine sediment to be removed has 
already been dredged. Similarly, advanced dredging works are alread y underway at 
Wanchai Reclamatinn Phase 1 and the projected total of 500,000 m' of marine sediment 
is planned to be removed by autumn 1994. The Western Harbour Crossing requires 
1,200,000 m' 01 marine sediment to be dredged and this is also currently underway 
Central Reclamation Phase [[ is due to commence in August 1994 and a large 
proportion of dredging works relating to the other works will be completed by that 
time. Also, the volume of mari.ne sediment to be removed from Central Reclamation 
Phase 1I is small by comparison (101，∞o m3

), and should be of relatively short 
duration (approximately 3 months). Monitoring of suspended sediments and 
dissolved oxygen at the other dredging sites has demonstrated that these parameters 
have remained within acceptable Iimits. lt is therefore concluded that the additional 
contribution to cumulative impacts arising from Central Reclamation Phase [[ dredging 
works should not result in exceedance of acceptable water quality criteria 

Marine fill is to be used for Central Reclamation Phase 1 (3,000,000 m') and Wanchai 
Reclamation Phase 1 (2，∞0，。∞ m') as well as Central Reclamation Phase II (750,000 
m、). W~ter quality impacts arising from the fill procedures can be minimised by 
pumping the fill material to the landward side of the site and maximising the distance 
over which the pumped material runs over the newly reclaimed land, allowing the 
particulate material to settle ou t. Central Reclamation Phase II constitutes 13% of the 
total fi\l fo r' these three projects and its contribution to cumulative water quality 
impact due to reclamation activities should not exceed 13%. 
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Territory Develop ll1ent Department Central Reclamation Phase II EIA 

Water quality modelling has been performed for ll1uch of the Central and Wanchai 
waterfront but cumulative impact of the developments has not been investigated 
using fine grid modelling. Following the implementation of Centra l, Western and 
Wanchai West Sewerage Master Plan, and Strategic Sewage Disposal Scheme (Stage 
IIl) around year 2000, it is expected that adequate sewerage an吐 drainage syste ll1s will 
be built in the development area. Discharges of eftluents, and illegal wastewater 
through stormwater drains to Victoria Harbour, will be eliminated. Sewage generated 
fro ll1 the area will be collected and eventually discharged at an oceanic outfal l. Thus 
ultimately, water quality in the harbour should ill1prove. Of long term importance 
will be the location of cooling water intakes and outlets together with stormwater 
outfalls. 

3.4 Control and Mitigation 

Specific dredging methods and operational restrictions are contained within the 
contract conditions although short term increases in suspended solids are anticipated 
[t is unlikely that the dredging will have a significant impact on the cooling water 
intakes in the area. The performance spec的cati日n states that it is the responsibility of 
the Contractor to keep turbidity within defined limits, and this will be regulated by 
the compliance monitoring programme 

3.5 Monitoring and Audit 

The proposed monitoring locations are indicated on Figure 3.13. Sample specification 
clauses to assist in the regulation of operational practises during construction are 
detailed in Appendix 2.0. Monitoring and Audit guidelines are presented in Volu ll1e 
2 of the present Report, and s戶口fy baseline and compliance monitoring 
requirements. The proposed monitoring programme for the baseline and compliance 
monitoring requirement will be included in the Environmental Monitoring and Audit 
Manual. 
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~ W ASTE ARISING 

4.1 Marine Mud 

4.1.1 General 

Prior to the reclamation of the proposed area it was recognised that some areas would 
require dredging of marine sediments. This section outlines those procedures 
undertaken to establish thp contamination status of such material in order that 
disposal methods could be recommended 

4.1.2 Statutor)' Requiremcnts and Guidelines 

The procedures to be adopted in the dredging and disposal of marine sediments are 
detai!ed in Works Branch Technical Circular No. 22/92, Marine Disposal of Dredged 
Mud. The Circular outlines the steps that must be followed when applying for 
licensed disposal of dredged marine materials at sea. The criteria for the dassification 
of sediments on the basis of their contamination status are contained in the EPLl 
Technical Circular (TC) No 1-1-92, Classification of Dredged Sediments for Marine 
Disposal. 

The methods adopted and procedures undertaken for the purpose of assessing the 
contamination status of sediments in and around Tamar Basin, have been based on 
the above Cuidelinesffechnical Circulars 

4.1.3 Methodology 

A total of nine locations were chosen within Tamar Basin for assessing the Marine 
Sediment Quality in the area (Figure 4.1). These locations and corresponding 
sampling proposals were approved by DEP on 26.5.92. [n accordance with standard 
procedures the vibrocore sub-samples were taken at the seabed, O.9m down, 1.9m 
down, and 2.9m 

Chemical analysis of samples was undertaken in accordance with the methods 
outlined in WBTC 22/92, and were based on acid digestion followed by t1ame atomic 
absorption spectrophotometry for the priority trace meta[s; in the case of Hg the cold 
vapour generation method was adopted 

Results were subsequently categorised in accordance with the criteria in EPD 
Technical Circular 1-1-92 into Classes A, B or C according to the trace metal 
concentration. The criteria are presented in Table 4. 1.1. 
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Cd Cr Cu Hg Ni Pb Zn 

Background 。.05 7 7 0.07 1日 19 40 

Class A 0.40 25 20 0.20 20 35 75 

Class B 1.00 50 55 0.80 35 65 150 

Class C 1.50 80 65 1.00 40 75 100 

Source: EPD Technical Circular 1-1位
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Classification of Scdimcnts by Mctal Content (mg/kg dr) 的 cight) in Hong 
Kong 

These three classes are categorised as follows : 

The results of trace rnetal analysis are shown in Table 4.1.2. These indicate significant 
levels of most metals particularly Copper and Zinc with Cu levels of up to 489 mglkg 
in some upper layers. There is evidence of some localised contamination with 
particularly high levels of Lead, Zinc and Mer叫ry in the lower sediment layers of 
Station V8. Although localised these very high levels are unrepresentqtive of the area 
and are at a concentration that exceeds values commonly recorded in Hong Kong. 
The results are not particularly surprising in view of the location of the reclamation 
site. lnshore sediments, particularly in the vicinity of marine outfalls throughout 
Victoria Harbour show high trace metal loadings. The activities at Tamar, in 
particular, ship painting and vessel maintenance, are significant potential sources of 
trace mctals. The concentrations of metals released by these activities in conjunction 

Class A 

Class B 

Class C 
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4.1.4 Results 
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Uncontaminated or mildly contaminated material for which no special 
dredging, transport or disposal methods are required except those 
which would nurmally be applied for the purpose of ensuring 
compliance with EPD's Water Quality Objectives, or for protection of 
sensitive receptors near the dredging or disposal areas 

Moderately contaminated material which requires special care during 
dredging and transport, and which must be disposed of in a manner 
which ensures effective isolation and minimum 1055 of pollutants either 
by 1055 into solution or by resuspension. 

Highly contaminated material which must be dredged and transported 
with great care and which must be permanently isolated from the 
environment, and which should not be dumped in the Gazetted 
marine disposal grounds. Environmentally acceptable disposal 
methods and areas will be advised by EPD on a case by case basis. 
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Territory Development Department Central Reclamation Phase 11 EIA 

with the absence of any tlows to aid dispersion of contaminants, is expected to lead 

to the conditions identified at Tamar basin. 

Table .U.2 Results of the Marine Mud Analysis for Tamar Basin 

Sample Identification Cadmium Coppcr Chromium Lead Nickel Zinc 如1ercurv

content content content content content conhmt contcnt 
Hoh.~ Type Depth mlikg mgll唔 m叭呂 mlikg mlikg mgll唔 mglkg 
No 

V1 Bulk 0.0-0.1 1.1 咀8 折。 89 2.1 270 。 76

V1 Bulk 0.9-1.0 。 87 269 68 。1 22 21N 。 71

V1 Bulk 1 吋-2.0 。.5 1 173 咒) 102 22 2.1tl 。 75

V1 Bulk 2.9-3.0 0.65 119 62 122 20 284 1I吟4

V2 Bulk 0.0-0.1 0.87 402 69 84 22 237 0.60 

V2 Bulk 0.9-1.0 1.3 也Z 73 185 24 402 l.l 

V2 Bulk 1.9-2.0 。 12 20 10 24 3.2 35 O .l的

V2 8ulk 2.9-3.0 <0.05 1.5 2.5 18 0.4 12 Ll.U2 

V3 Bulk 0.0-0.1 1.1 416 70 82 25 247 0 月2

V3 Bulk 0.9-1.0 。 78 229 67 158 2β 297 1.0 

V3 Bulk 1.9-2.0 0.78 24.1 75 120 25 290 。 93

V4 Bulk 0.0-0.1 1.1 338 74 96 27 301 。 76

V4 Bulk 。。一1.0 1.1 416 70 87 24 276 。 88

V5 Bulk 。 0-0.1 1.2 489 72 97 27 290 。 73

V5 Bulk 0.9-1.0 1.0 249 45 716 19 659 4.H 

V6 Bulk 0.0-0.1 。 66 293 63 61 23 189 。 35

V6 Bulk 0.9- 1.0 0.97 222 45 652 18 668 8.7 

V7 Bulk 0.0-0.1 。 88 256 74 136 27 304 。 94

V7 Oulk U.9- 1.0 0.86 157 65 181 22 355 1.5 

V7 Bulk 1.5- 1.7 <0.05 8.8 2.2 28 1.5 51 。 04

V8 Bulk 。 0-0.1 1.1 晶8 75 132 26 32.1 。 79

V8 Bulk 0.9-1.0 。 50 275 59 122 m 405 0.69 

V8 Bulk 1.9-2.0 。 73 465 35 148 14 313 3.1 

V8 Bul k. 2.8-3.0 1.5 302 33 2300 17 1630 39 

V9 ßulk 0.0-0.1 0.49 2.18 56 51 21 165 。.35

V9 Bulk 0.9-1必 。 36 225 35 80 12 152 0.60 

V9 Bulk 1 。一 2.0 。 72 228 65 103 20 259 。 73

V9 Bulk Z 句-3.0 o.qq 183 56 612 20 72.1 11 
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The above results were c1assi自ed in accordance with the sediment quality criteria 
(SQC) in Table 4. 1.1. The exceedance of only one metal within a sample is required 
for a sample to be placed in a particular class. The classification of these samples is 
shown in Table 4.1.3. Almost all samples are of Class C with only several non
contaminated samples from the lower layers of Stations V2 and V7, 

4.1.5 Proposed Disposal Routes 

lt was originally proposed to dredge the entire recla ll1ation area of Tamar prior to 
construc,tion of the reclamation. However, in view of the widespread distribution of 
Class C material in Tamar basin and the associated environll1ental and econo ll1ic 
constraints, it is now proposed to restrict dredging of marine sediments to the sea wall 
area, and to leave re ll1aining ll1aterial inside the basin in silll. The proposed dredging 
area illustrated in Figure 4.2 will generate approximately 101,000 m' of dredged 
material, of which an estimated 44,000 m' will be contaminated Class C ll1aterial, and 
57，仗的 m' will be uncontaminated material. Separate sites will be allocated for the 
disposaJ of contaminated and uncontaminated mud, and it is provisionally anticipated 
that these will be located at East Sha Chau and South Cheung Chau disposal sites 
respectively. 
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The Brief for the present Study specifies a requirement for qualitative assessments of 
off-site operations including borrow areas and mud disposal sites. This presents sO ll1e 
d油印lties since no borrow area has been allocated to the project at this stage. lt is 
none the less noted that in the event that a borrow area is allocated to the project, 
DEP will require an EIA to be carried out on the prospective site, or to have been 
previously completed. ln the case of disposal sites, extensive monitoring has been 
carried out over the past 12 1l10nths at both East Sha Chau and South Cheung Chau 
ln the case of contaminated sediments, the Contained disposal methods adopted at 
the East Sha Chau site are designed to minill1ise the poten廿al for mobilisation of 
particula te bound co口taminants. lt is understood that in the course of mud disposal 
operations at East Sha Chau, the appointed contractor will be required to initiate a pit
specific monitoring programme to ensure compliance with the current disposal 
procedures 

4,2 Construction Wastc 

4.2.1 General 

The formation of this phase of the reclamation will generate solid waste in the form 
of demolition and general construction wastes. There will be a significa:lt amount of 
demoliti8n as the buildings to the east of the basin will be removed. This Section 
reviews current guidelines and policies regarding the disposal of construction wastes, 
and discusses the disposal options available 
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Territory Development Department Central Reclamation Phase 11 EIA 

l .'-2.2 C 盯n間‘c叫:汀肌:nt L 

The α叫lrre間e凹n川1甘tpo叫li叮C句yr吋ela州圳h仙111咚1海gt怕op仰u山b叫lic dump戶s and the d山u山1m叫11川1刊p戶)111啥1泡go叫fw附as咐t怡e 1站s doc叫u叩1m咒e凹nt蛇ed
in the Works B伽r悶a叫nch Technical Circular No. 2/'嗨，、 Public Dumps'. In order to dispose 
oí waste in a public dump, a license is required which is issued by the Civil 
Engineeöng Department (CED). The Works Branch Circular states that construction 
waste suitable for dumping should not be disposed of to landfill, but placed in public 
dumps on reclamation and land formation projects. The Public Dumping Sub
Committee (PDSC) together with Project Departments are responsible for considering 
the suitability of a site as a public dump. 

「i
1

月
1
1川

In addition to the vγorks Branch Circular, EPD and CED have prcduced a leatlet titled 
、 New Disposal Arrangements for Construction Waste' which states that construction 
waste with less than 20% by volume of inert material will be accepted at landfil l. If 
the material contains more than 20% inert material, the waste must be sorted with 
suitable material sent to public dump and non-inert waste sent to landfill for final 
disposa l. Consideration is being given to the use of the Tamar Basin as a public dump 
site. 
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4.2.3 Disposal RoulCS 

Building demolition wastes typically consist of conαete (20%), reinforced concrete 
(33%), dirt/soiVmud (12%), rock rubble (12'1<,), ferrous metal (3.5%), and other 
miscellaneous components. Currently the only recycled material is ferrous scrap, 

usually in the form of reinforcement bars which has a secondary market in Hong 
Kong. There are no existing markets, or faciliti~s for separation. If the Tamar Basin 
is operated as a public dump, most of the waste generated can be disposed of on-site. 
This would remove the requirement for off-site haulage and capacity at other public 
dumps 
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There will be no crushing or mineral processing on site due to the lack of space for 
such facilities. Material arriving on site will have to be preprocessed or sorted to a 
suitable size, ie. less than 250 0101. This may reduce the demand for the public dump, 
with waste producers preferring to dump at alternative sites where the requirements 
are less stringen t. -
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[f the site is not designated as a public dump，也11 material will come from marine 
based or [and-based sources. The latter is more likely as a surplus of material has been 
ident的ed. Sources include demolition waste, basement ex臼vations etc. [f the site is 
not public dump, it is unlikely that the material generated on site will be used as fill 
material and 0扯到te haulage will be necessary. 
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Table .U.3 Contamination Status of Marine Mud SamlJles from Tamar Basin 

Sample ldentifìcation 
ContnmÎnatcd (Y.刀、1) Contamin fJtion Cla:;:; 

Holc ~o Typc Depth 

VI BLJLK 。 0.0.1 Y r 

V1 BlJLK 0.9.1.0 Y C 

V1 BlJLK 1.9.2.0 Y C 

VI BlJLK 2.9.3.0 Y C 

V2 BULK 0.0.0.1 Y C 

V2 BlJLK 。 9. 1.0 Y r 

V2 BULK VJ-2.0 !、T A 

V2 BlJLK 2.9.3.0 N A 

V3 BULK 0.0.0.1 Y C 

V3 BULK 0.9.1.0 Y 已

V3 BULK 1.9.2.0 Y 

V4 BULK 0.0.0.1 Y 

V4 BULK 。 9一 1.0 Y 

V5 BULK 0.0.0.1 Y r 

V5 BULK 0.9.1.0 Y r 

V6 BULK 0.0.0.1 Y C 

V6 Bl"LK 。 9. 1.0 Y C 

V7 BLJLK 。 0.0.1 Y C 

V7 BLJLK 。 9. 1.0 Y C 

V7 BULK 1.5.1.7 N A 

V結 BULK 0.0.0.1 Y r 

V8 BULK 0.9.1.0 Y 

VB BULK 1.9.2.0 Y C 

V8 BLJLK 2.B.3.0 Y C 

v。 BULK 0.0.0.1 Y C 

V9 BULK 0.9-1.0 Y 

V9 Bl"LK 1.9品。 Y 

V吋 BULK 2.9-3.0 Y C 
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」 The potential air quality and noise impacts generated from waste disposal are 
discussed in Sections 5 and 6. If all or most of the fill material will be brought over 
land, the major advantage of creating a public dump is that the removal of material 
created on site would not be necessary. Regarding the waste disposal aspect, the 
cr凹tion of a public dump meets with current policy and enables waste materials to 
be utilised as a valuable source of fill material rather than requiring disposal as a 
waste product. lf marine fill is utilised, the potential environmental impacts during site 
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formation would be signilicantly reduced in terms 01 air quality and noise although 
site generated waste would require disposal elsewhere 

Utilisation of the Tamar site as a public dump does impose some constraints from an 
environmental perspecti間. Central to this is the difficulty 01 exercising control over 
the tlow of materials into the site. Without strict control the truck operators may 
purposelully or through lack 01 understanding attempt to dispose of non-construction 
waste. This may lead to the disposal of non-suitable putrescible waste into the 
reclamation and potential problems associated with contaminated leachate and 
floatable materialleaving the site. Floatable malerial is controlled within the contract 
c1auses which places the responsibility for collecting all floatable material with the 
Contractor. The intermittent availability of public dump materials/construction waste 
suggests that the estimated peak t10ws 01 up to 1000 vehicles per dav , based on 
750,000 m' liII within 8 month period, would generate handling and quality control 
problems; current experience at public dumps elsewhere in Hong Kong such as 
Aldrich Bay suggests however, that throughput volumes may be no more than 500 
vehicles per day. Determil田tion of available fill supplies from construction/demolition 
sites is complex due to the variability in quality and volumes 01 material available at 
any one time. lt is assumed that Contractor sourcing would permit improved 
regulation of material t10ws and quality contro l. Experience elsewhere suggests that 
the size grading requirements of materials deteriorates as the volume increases. This 
in 仙rn presents difficulties to the contractors in meeting their own contractual and 
programming requirements. 

!l 

Correspondingly the possible intermittent high volumes 01 stockpiled materials that 
may occur if the site is utilised as a public dump, may promote some further 
deterioration in dust generation. Contractor sourced materia l, retains the benelits of 
utilising construction waste through 

. saving limited available waste disposal capacity in the Territory 
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• Pre污erving limited offshore fill resources and the impacts associated with their 
retrieva l. 

The Consultants conclude that the use of marine fill still represents the preferred 
option to land based sources and, in the case of the latter, contractor sourced material 
is prelerable to general public dump access. This is due to the improved opportunity 
for managing the t10ws of materials and vehicles entering the site, and for exercising 
improved quality control over the construction materials utilised. ln the event that 
marine fill was utilised , reduced noise and air quality impacts and reduced traffic 
congestion would bring positive benefits to the construction programme 

CES (Asia) Ltd 
95065!Rcports/tbdfin <1 l.n'p 

53 



--u1j1J1J 

Territory Development Department CentraJ Reclamation Phase JJ EIA 

~.3 Contami,iatcd Land 

The Consultant (CES) was appointed by Territory DeveJopment Department to carry 
out a preliminary site inspection of the East Tamar Workshop site to check the 
IikeJihood of finding contamination and to provide information from which an 
effective investigation can be designed, if necessary. Since the site has been used for 
vesseJ building and repair, fueJ re自IIing and hazardous substances storage tor more 
than 70 years, it is possible that the land is contaminated. Potential contaminants 
include fuel oil, lubrication o iJ, paints, resins and solvent from ship repair and 
maintenance. The site visit was conducted on May 26, 1994 by CES. The eastside of 
the site was walked over, potentially contaminated areas were noted and personnel 
familiar with the operations of the site were interviewed 

門
叮
叮

J

The site is situated adjacent to the Tamar basin in Victoria harbour. Most of the site 
surface in the open space is paved with a concrete layer which appears relatively well 
maintained and free from apparent contamination. There are two main workshops 
at the site. According to the workshop manager, one of the two workshops was 
constructed in 1984 and the other has been there for more than sixty years. Processes 
carried out in the two workshops are sintilar, and generally comprised: woodworking 
and metalworking for vessel parts and paint and coating appJication and remova J. 
Hazardous materiaJs used or produced include petroleum hydrocarbons, cJeaning 
solvents, thinners, resins, battery add , paints, hydrogen peroxide, mercury and fineJy 
divided metal wastes. The Consultant was told that asbestos had not been used 
deliberately, although sources such as the removal of insuJation parts from vesseJs or 
buiJding l1laterials may contain asbestos. EMSD confirmed that all the asbestos used 
for wire cable insuJation at the site had been removed. Appendix 4 contains the 
questionnaire reply from the site safety offjcer. The new workshop appears relativeJy 
well maintained but potential ground contamination is Jikely to exist for the old 
workshop judging by its appearance. Next to the main workshops, there is a GRP 
plant used for fibreglass hullmanufacturing using a GRP resin mixing process. 

1lllJEt--J f

‘

FL 
Besides the workshop, there is a hazardous material storage area which was used for 
storing various forms of substances in separate rooms incJuding acetylene, radioactive 
materials and B.F.M (自re extinguisher). Most of the hazardous substances have been 
removed. No evidence of significant contamination could be detected. Some of the 
materials were said to be used directly in the workshops wh iJe others were used by 
the Radio and Weapon Division of the British Force. Figure 4.3 presents a conceptual 
site plan for reference as no formal site pJan has been made ava iJabJe. 

Waste disposal practice used at the site was such that hazardous substances were 
temporar iJy stored in a chemical waste storage tank opposite to the oJd workshop, to 
be eventually removed by a Iicensed chemicaJ waste collector (Enviropace). According 
to the workshop manager, it is possibJe that some spillage/leakage and deliberate 
discharge of such waste into the drains inside the workshop has historically taken 
place, causing potentialland contamination. 

CES (Asi叫 L‘d
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As a1most a11 of the hazardous substanc聞訊d machinery have been removed , 00 evidence has 
been found for any significant safety chemical hazard associated wi由 above-ground

decommissioning, provided that normal safety measures are adopted by the contractor and 
removal of any remaining hazardous substances is handled by a Iicensed party. Similarly , 

由e underground oil storage tanks at the refilling station should be emptied and the oil 
dispos叫 of appropriatel y. 

Based on the visual app晶rance of the old workshop and the nature of the activities/materials 
historically used at 出e site, it is 也e opinion of the Consultant that some potential land 
contarnination exists. In view of 由is land history and proposed sensitive land use, EPD 
require 也e project proponent to undertake a contamination assessment in. the form of sub 
surface sampling and analysis of soil and groundwater to determine the degree and extent of 
也e possible contamination and to carry out 阻y nec閏S訂y site remediation contingent to the 
findings of the assessment before commencement of any construction works for the site 
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5 AIR QUALITY 

5.1 Legislatioll and Guidclinc Controls 
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The Air Pollution Control 0叫inance (APCO) provides powers for controlling air 
pollutants from a variety of stationary and mobile sources, including fugitive dust 
emissions from construction sites. It encompasses a number of Air Quality Objectives 
(AQO) which stipulate concentrations ior a range oi pollutants. Those that are 
relevant to this study are listed in Table 5.1.1. 

Table 5. 1.1 Hong Kong Air Quality Objectives 

九
υ
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叫

Concentration in microgram per cubic melre 

Air Pollutant Averaging Time 

1-Hour . 8-Hour 24-Hour 
.. 

Annual 

CO 30000 10000 

NO, 300 150 8日

TSP 500+ 260 80 

RSP 346# 180 55 

Not tu be l'XCl'l'dt:'d mor0 than onC0 per y凹r

** Nl)t tll be exæeded mon.' th<l n three timcs pl:.'r yt::'ar 

+ In additîon to lhe abo\' I:.' established Il'gislativc controls, it is generally accept t:'d that an hourly aVl'rage 
lolal slIspencled partìculate (TSP) CClncentration of 500 μgm-) should not bl' t:'xceeded. Such a contml 
limit b particularly rdevant to construction work and has bt:'en imposed on a numb l:'r of construction 
proj t.'C [s in Hong Kcmg in the forrn of contract c1auses 

# No 叩l'cific l-hour Jwrage criterion or guideline exists for respirable suspended particulah:::- (RSP) 
HOWl'\'l'r, a previous study adopted 346μgm_3 as a criterion, based on the 500μgm-3 guiddine for TSP 
multipliL'd by the ratioυr the RSPfTSP 24-hour AQOs 

jlj1iJ1lJ1lJrllJ 

5.2 Existing En、 ironment

Estimation oi background po lIutant levels for the area in the future is not possible. 
I;-Iowew l', an indication of the existing conditions is available from the monitoring 
prograllltne undertaken by EPD. The c10sest Air QuaIity Monitoring Station is 10cateJ 
in Centrah仰estern district. ResuJts ior 1991 show that there were no exceedances oi 
the annual average po lIutant concentrations for NO, and TSP but exceedance of RSP. 
There were no exceedances of the 24-hour average AQOs. 
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5.3 Sensiti,'c Receivers 
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The representative air quality sensitive receivers adopted for the purposes of 
assessment are the same for both construction and operationaI phases. Twenty two 
receivers were identified, these are the existing buildings located around the site and 
inside the Prince of Wales Barracks. These are shown in Figure 5.1 (and listed in 
Table 5.4.2). The height used for the analysis was based on the ground t100r IeveI for 
buildings with the exception that several above-ground receivers were located in the 
residential t100rs of the buildings within the Prince of Wales Barracks. As the 
reclamation 旭日前， this would represent a worst-case situation. 

5.4 Construction Phase 

5.4.1 Assessm叫t Methodology 

The major potential air quality impact during the construction phase will result from 
dust arising from the formation of the reclamation and other construction work. 
Vehicle and plant exhaust emissions from the site are not considered to constit"te a 
significant source of air pollutants. For the formation of the reclamation, marine or 
land based fill material will be used. There will be three possible sources of fill 
material 

a) marine sand; or 

b) contractor sourced material; or 

c) public dump material 

One function of this assessment is to determine the difference between the impacts 
from the different fill options. However, as option b) and c) will involve land sourced 
material with similar characteristics, as opposed to marine based fill materiaI, the 
differences will be limited regarding the emission of fill material. Besides, there will 
be no on-site size reduction for public dump material due to site size constraints 
Hence, for the purposes of the air quality assessment, these two working methods will 
generate similar air quality impacts. Central differences between option b) and c) rest 
on the frequency and distribution of vehicles entering the site, and the possible 
variation in volumes of stockpiled materials. These aspects were discussed in greater 
detail in Section 4.2.3. 

The major dust producing activities will be: 

" site preparation; 

" demolition of existing buildings and ren,oval of top portion of 
existing seawalls; 

1IIJF

>
ifi)FIls-

CES (A別的Ltd 5只



• Air Sensitive Receivers 

, 
'~ 

'(',-. .. 
. " .. II} 

8 

'(~;(-i.,·-, , ~ ~ / 

\ ..... - ~-

N 

® 

-. 



l
j
(
l
l
J
1
l
J
1
j
1
j
1
j

「l
J

刊
-
u

「
l
J
{
j
J
1
1
1
J
q
J
F
1
J
1
J
1
|
J
1
J
1
J
1
|
J
l
J
1
|

Territory Development Departlllent Central Reclamation Phase [] E1A 

A excavations, particularlv those associated with construction of 
foundations; 

A wind erosion of stockpiled materials and working areas; 

A vehicl"/plant movements on unpaved roads and over the site; and 

ð. material transfer from trucks. 

A number of assumptions were made in order to undertake the analysis. The 
Basin will require approximately 1 million cubic metres of fill over a 
period of 18 months. For the land-based fill material option, based on 450 
working days of 12 hours, an average of nearly 50 trucks per hour will be 
entering the site was estimated. Trucks were assullled to travel at 20 kll1 hr" 
in the site area. The silt content for both marine and land based fill ll1aterials was 
assu ll1ed to be 5%. Moisture content is difficult to estill1ate and a conservative 
estimate of 0.5% was used 

Basic dust emissions were estill1ated using USEPA Compilation of Air Pollutant 
Emission Factors (AP-42). The rSCST dispersion 1l10del was used for the 1l10delling 
of dust ell1issions from the site. The modelling assumed that the whole area would 
be worked simultaneously with maximum dust emission rates from each part of the 
site during the whole construction phase. lt was assumed that 60% of the site would 
be reclamation and 40% would have general construction. Worst-case meteorological 
conditions (Pasquill stability class D and mixing height 500 m) were adopted for the 
calculation of l-hour average TSP concentrations at the sensitive receivers. For erosion 
of open sites, dust emission becοmes significant at higher wind speed (in accordance 
with AP-42, greater than 01' equal to 5.4 ms"). Dispersion modelling was undertaken 
for both wind speeds of 2.0 rns" and 5.4 ms". The predicted dust emissions from the 
construction and reclamation activities for both marine and land based fill material 
options are shown in Table 5.4.1 

No specific assessment was undertaken to calculate RSP concentrations. Previous 
stud>es indicate that the maximulll RSP generation is approxilllately 50% of the TSP 
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Table 504.1 Predictcd Dust Emissions for Reclamation and Construction Acti\"itics 

Dust (TSP) IeveI (kgday-1) 

Activity Land based fiII materiaI Marine based fill 
material 

Wind speed Wind speed 

2.0 ms. 1 5.4 ms.1 2.0 ms. 1 5.4 ms.1 

Truck movement to dump 502.1 502.1 。 。
area on unpaved road 

Tipping fill materiaI 62.0 167.3 。 。
Truck l1l0vement off dump 406.9 406.9 。 。
area on unpaved road 

Erosion of open site area 。 304.9 。 145.3 

General construction 248.5 248.5 463.8 463.8 
operations 

1219.5 1629.7 TotaI 463.8 609.1 

1J-1|J1J1lJ1lJ1J]lJ1IJjJ

…ll 

For marine and land based fiII material options, Table 5.4.2 shows the worst-case 1-
hour average TSP concentrations at the sensitive receivers for wind speed 2.0 ms. 1 and 
5.4 ms. 1• As can be seen, there will be severe impact at most of the sensitive receivers 
for both low and high wind speed. With no mitigation, the predicted TSP 
concentrations may exceed the acceptable limit of 500μgny3 especially for land based 
fill material option 
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Table '5 A ,2 Worst-case l-hour A\'erage TSP Concentration at Sensiti\'c Receivers, 
Without Dust SUIJ(l ression Measures 

TSP (μgm") 

Receiver Location Land based fill Marine based fill 
material material 

Wind speed L叩ind speed 

2,0 5.4 2,0 ms. 1 5.4 (11S' 
ms. 1 ms.1 

ASR lA The Prince of Wales 2488" 1154' 885' 336 
Building, GIF 

ASR lB The Prince of Wales 2307" 1070' 814' 310 
l3uilding, 2IF 

ASR 1C The Prince of Wales 370 163 111 55 
Building, 16，月

ASR 10 The Prince of Wales 51 21 33 13 
Building, 28月

ASR lE Amethyst Block, G!f' 2230' 1019' 957' 355 

ASR lF Amethyst Block, 5/F 1699' 778' 643' 240 

ASR lG Blake Block, G/F 1708' 799' 740' 274 

ASR lH Blake Block, 4/F 1232. 564' 561" 208 

ASR 2 Urban Council Chambers 1750' 784' 958' 355 

ASR 3 City Ha l! 956' 436 480 178 

ASR4 Furama Hotel 866' 393 263 113 

ASR 5 Hutchison House 1094' 503' 325 140 

ASR 6 Bank of American T ower 1339' 613' 396 172 

ASR 7 Far East Finance Centre 1957" 890' 697" 289 

ASR 8 Admiralty Centre 2035' 935' 797' 305 

ASR '-) New Rodney Building 1427" 652' 484 199 

ASR 10 May House 1357' 607" 523' 220 

ASR 11 Police Headquarters 1281" 568' 519' 222 

ASR 12 Anne Black Building 2379' 1041' 1360' 522' 

ASR 13 RSPCA 2895' 1219' 1598' 653' 

ASR 14 PHeorntog r Kong Academy For 912' 405 361 147 
ming Arts 

ASR 15 Servicemen's Guides 1164' 518' 447 182 
Associa tion 

"學 Ex':eedance of 500 μgnY' guideline l-hour average concentration 
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Table 5.4.2 clearly indicates that dust suppression will be required. Taking dust 
suppression measures into accoun t, Table 5.4.3 shows the effectiveness of practical 
dust reduction measures. The predicted TSP concentrations for marine and land 
based fill material options may be reduced by approximately 47% and 69% 
respectively if dust suppression measures are adopted. 

Table 5A.3 Effecti\'cncss of Dust Suppression Measures 

Average dust (TSP) 
Dust suppression measure reduction level (%) 

Land based Marine 
fill material based fill 

material 

Speed control of durnp truck.s in site area 34.2 。
(reduce from 20 kmhr-1 to 10 kmhr- l) 

Twice daily watering with complete coverage 45.8 46.8 

Spraying the fill material with water before tipping 13.5 。
to achieve 1 % moisture content 

TOT AL CUMULA nv丘 REDucnON 69 47 
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Table 5.4.4 shows the worst-case 1-hour average TSP concentrations at the sensitive 
receivers for downwind wind speed 2.0 ms. 1 and 5.4 ms.1 with adoption of dust 
suppression measures. With the dust suppression measures taken into account, the 
TSP concentration at all receivers will be within the acceptable Iimit at high wind 
speed. The TSP concentration may exceed 500μgnY' at some receivers under low 
wind speed 
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Table 5..U Worst-case l-hour A、 erage TSP Conccntrations at Sensiti\"e Recei\"e間，
with Dust Suppression M叫sures

TSP (μgm.') 

Receiver Location Land based fill Marine based fill 
material material 

Wind speed Wind 5peed 

2.0 5.4 2.0 ms一 l 5.4 戶15
自15- 1 ms- 1 

ASR 1A The Prince of Wale5 656' 335 440 191 
Building, G!F 

ASR 1B The Prince of Wales 611' 311 405 177 
Buiiding, 2IF 

ASR 1c The Prince of Wales 118 54 55 35 
Building，的，!F

ASR 10 The Prince of Wales 21 8 16 7 
Building, 28/F 

ASR 1E Amethyst Block, G!F 628' 309 476 187 

ASR 1F Amethyst Block, 5!F 475 234 320 139 

ASR 1G B lake B lock, G!F 434 227 368 136 

ASR 1H Blake Block, 4IF 344 170 279 105 

ASR 2 U rban Council Chambers 531" 250 477 177 

ASR 3 <::ity Hall 272 133 239 89 

ASR 4 Furama Hotel 251 121 131 71 

ASR 5 Hutchison House 321 154 162 91 

ASR 6 Bank of American Tower 388 185 197 111 

ASR 7 Far East Finance Centre 562' 273 347 168 

ASR H Admiralty Centre 560' 279 397 171 

ASR 呼 f\jew Rodney Building 402 198 241 120 

ASR 1 日 May House 414 195 260 124 

ASR 11 Police Headquarters 403 186 258 125 

ASR 12 Anne Black Building 809' 359 677' 2屆9

ASR 13 RSPCA 1074' 456 795' 355 

ASR 14 pHeorntog r Kong Academy For 287 133 180 87 
ming Arts 

ASR 15 Servicemen's Guides 362 168 222 108 
Association 

* Exceedance of 500μgnY' guideline 1-hour average concentration 
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The modelling assumed construction activity over the whole site and all dump trucks 
for land based fiII material were assumed to travel over the whole fiII area at the same 
time, which are conservative predictions. Maximum emission rates over the whole 
construction phase were assumed which is also conservative. The probability of 
maximum dust generating activity coinciding with worst-case meteorological 
conditions is Iow. The dust levels predicted in Table 5.4.4 should Qccur only very 
rarely 

However, background dust levels in the Central!vVestern area are high according to 
EPD measurements. Every practicaI effort should be adopted to ensure minimal 
additional dust generation from the Tamar Basin. 

It should be noted that the marine based fill materiaI option may result in less dust 
nuisance at all the sensitive receivers as compared with the land based fill material 
option. For marine based fill material option, modelIing indicates that dust 
concentrations wiII be below 500μgnY' at most sensitive re臼ivers. The RSPCA and 
the Anne Black Buildi口g are very c10se 10 the site. Adverse dust impacts may arise 
for both marine and land based fill material options, even with tight controls in place. 
However, these two receivers are air conditioned buildings and should not be 
adversely affected by dust nuisance. For land based fiII material option, modelling 
indicates that dust concentrations will be above 500μgnl" at 8 receivers when at low 
wind speed. Those receivers may experience adverse dust nuisance even with major 
dust suppression measures. 

RSP concentrations are also Iikely to be high in the area, particularly in view of the 
existing high levels monitored in the Central/Western area. The mitigation proposals 
for TSP will also lead to a corresponding reduction in the RSP generated. 

5.4.3 Control and Mitigation Measures 

In view 01 the potential high levels of dust arising 仕om the formation of the 
reclamation and related construction activities, it will be necessary to adopt control 
and mitigation measures wherever practical. 

The following measures should be adopted where applicable: 

Å use of regular watering to reduce dust emissions from exposed site surfaces and 
unpaved roads. Up to 50% reduction in dry dust emissions can be achieved by 
twice daily watering with complete coverage; 

Å use of frequent watering for partiωlarly dusty static construction areas and areas 
c10甘 to ASR 12, ASR 13 and the Prince of Wales Barracks where construction 
opera tions are to take place; 

Å side enclosure and covering of any aggregate or dusty material storage piles to 
redllce emissions. Where this is not practicable owing to frequent usage, watering 
shollJd be empJoyed to aggregate fines; 
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D. . where possible, prevent placing dusty material storage piles and locating site exit 
points near ASR 12, ASR 13 and the Prince of Wales Barracks; 

D. paving of frequently used site roads can reduce emissions by up to 85% 
Alternatively geÐtextiles should be used to form tlexible road surfaces; 

D. tarpaulin covering of all dusty vehicle loads transported to, fro l11 and between site 
locations; 

D. imposition of speed controls for vehic\es on unpaved site roads. 10 kmhr.' is the 
reco ll1l11ended limit; 

D. where feasible, routing of vehicles and positioning of construction plant at 
maximum possible separation distance from sen日tive receivers especially ASR 12, 
ASR 13 and the Prince of Wales Barracks; 

D. provision of a fixed spray bar system to wet loads prior to dumping on site; 

D. establishment and use of vehicle wheel and body washing stations at the exit 
point of the site, combined with c\eaning of public roads where necessary; and 

D. instigation of a control program to monitor the construction process in order to 
enforce controls and modify methods of work if dusty conditio!ls aris 

Specimen contract c1auses for dust minirnisation are included in Appendix 2 

5.4.4 Dust Munit圳﹒ing and Audit 

TSP monitoring should be carried out by the Engineer or Contractor throughout the 
construction period. Two high volume air samplers and associated equiprnent and 
shelters should be provided. Location of rnonitoring stations should be c\ose to site 
boundary, free from local obstructions or shelters and one of them should be nearest 
to the Prince of Wales Barracks and the other should nearest to ASR 12 and ASR 13. 
The exact locations should be reviewed in relation to practical site constraints 

Baseline 1110nitoring should be carried out by the Engineer prior to the 
coml11ence l11ent of the construction work to determine the ambient dust (TSP) levels 
at specified 1110nitoring stations. The baseline monitoring should be carried out for 
a period of at least two weeks with measurements to be taken every 24--hour at each 
rnonitoring station 

Impact ll1onitoring during the course of the reclamation and construction should be 
undertaken at a frequency not lower than one 24-hour measurement per six days at 
each 1110nitoring station. Should the rnonitoring results indicate a deteriorating 
situation, c10ser monitoring may be undertaken by the Engineer until the monitoring 
results indicate an irnproving and acceptable level of air qual>ty
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When it i, determined that the recorded dust (TSP) level is significantly greater than 
the baseline levels, the Engineer may direct the Contractor to take mitigation 'measures 
concerning potential dust sources and working procedures 

The leve/s oi RSP as monitored in the CentraVWestern district during 1991 showed 
exceedance oi the annual average AQO. Thereiore it is recommended that RSP is 
rnonitored in parallel with TSP. 

5.5 Operational Phase 

5.5.1 Assessmcnt Mcthodology 
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Impacts iollowing development may result irom traiiic pollutants arising irom vehicles 
on thè new road network. There are no proposals ior industrial landuse 

The air quality assessment oi opèrational phase impact was undertaken ior the traiiic 
flow composition oi the two stages: 

a) Central Reclamation Phase 11 only, design year 2001; 

「
)
]
而

υ
1

」

的 Full redamation development, design year 201 1. 

The CALlNE4 dispersion 11l0del was used ior this study. Poliutants NO", CO and RSP 
were investigated. Vehicle el1lissions were calculated 而 accordance with the 
rnethodology given in USEPA Compilation of Air Pollutant El1lission Factors (AP-42) 
with the following assumptions: 

1
1
J

「l
J

'" By 2001 alllight petrol vehicles will be i一Ìtted with catalytic converters. Estil1lated 
average mileage is 50000 l1liles. A basic NO, emission level of 1.02 gveh'lmile'l 
was used ior vehicles fitted with catalytic converters 

'" Light diesel vehicles will be on average 7 years old with aÍl average mileage of 
50()(}0 Ill iles. 1985+ data were used. 

'" Heavy diesel vehicles will be on average 10 years old with an average mileage of 
zα)()()() miles. 1987-92 and 1997+ figures were used ior 2001 and 2011 respectively 

'" Only speed correction was applied. No other adjustments were made, e.g. extra 
load, humidity etc due to lack oi available data. 

'" 20'Y" NO, to NO, conversion was assumed. 
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In the dispersion mode lIing, meteorological conditions of wind speed 1 ms.', Pasquill 
stability class 0 , mixing height of 500 m, horizontal wind direction standard deviation 
of 12 degrees and worst-case wind direction were considered to represent realistic 
worst-case 1-hour average conditi凹1S. Peak hOllr traffic tlow predictions (vehicles per 
hour) for the two development stages were used (Figure 5.2). Traffic composition of 
40~耳 light petrol, 40% light diesel and 20% heavy diesel was adopted , based on data 
from the Design Memorandum for the recIamation road tllnnel. Tab!e 5.5.1 shows 
emission factors for this tralfic composition with an assllmed speed 0150 kmhr.'. 

「l
j

刁
l
j
d

Table 5.5.1 Vehicle Emission Factors 

Year CO (g veh.' mile 仆) NO, (g veh.' mile.') RSP (g veh.' mile.') 

2001 4.63 [2.88] 2.94 [1.83] 0.77 [0.48] 

2011 4.08 [2.54] 2.85 [1.7乃 0.77 [0.48] 

[] Emission in g veh.' k.I1Y' 

門
J
J
U
門
心U

The dispersion modeIling also incIuded trafiic on Queensway, QlIeen's Road East, 
Garden Road , Cotton Tree Drive and ]lIstice Drive in order to provide an indication 
of likely overall poIlutant concentrations (i.e. incIusive of background). Data were 
obtained from the Central and Wanchai, North South Links Stlldy. Only mobile 
sources were considered in the analysis, although it is appr~ciated that there may be 
a smaIl background contribution from local stationary sources. 

1
1
J

寸1
J

5.5.2 Impacts 011 SClI siti、'e Rece!ycrs 

iJ1llJIlJ 

Worst-case l-hour concentrations (incIusive ofbackgrollnd concentrations) ofCO, N02 

and RSP at the sensitive receivers for the two stages are shown in Table 5.5.2. AIl 
predicted concentrations for CO are compliant with sta仙tory Air Quality Objectives 
ModeIling indi且tes that the 1-hour average concentrations for N02 and RSP wiU 
exceed the AQO of 300μgny' and the acceptable limit of 346μgny' respectively at ASR 
7 and ASR H in both development stages. Assllming that the peak hour trafiic volume 
consists of 7% of the daily traffic tlow, according to the predicted 1-hour average RSP 
values and considering that worst case meteoro!ogical conditions rarely persisted in 
a day, exceedance of the RSP 24-hour AQO at ASR 7 and ASR 8 is not expected. 

1lJ1J111 
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Table 5.5.2 Worst-casc I-hour Pollutant Conccntrations at Sensit刊'e Receivers !llgm-J ) 

E 2001 2011 

CO N02 RSP CO N02 RSP 

1A 935 160 156 793 150 150 

18 905 155 150 768 145 145 

1C 303 52 50 255 48 48 

10 127 22 21 103 20 20 

1E 704 121 117 593 112 112 

1F 616 106 102 520 98 98 

1G 715 123 119 608 115 115 

1H 670 115 111 570 107 108 

Z 923 158 154 697 132 132 

3 1110 190 185 836 158 158 

4 1619 278 269 1400 264 2屆4

5 1410 242 234 1212 229 229 

6 1386 238 230 1191 225 225 

7 2140 367' 356 1851 349' 349 

8 2170 372. 361 1871 353' 353 

9 1498 257 249 1214 229 229 

10 1382 237 230 1206 227 228 

11 1450 249 241 1311 247 247 

12 1462 251 243 1259 238 238 

13 1201 206 200 995 188 188 

14 1462 251 243 1259 238 238 

15 1212 208 202 997 188 188 

玲 Exceerlance ot AQOs acceptable 1-hour average level 
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5.5.3 Controland Mitigation Mcasures 

The l-hour average concentrations for CO under worst-case conditions are in 
compliance with the Air Quality Objectives. ModeIling indicates that the l-hour 
average concentrations for NO, will be exceeded at A5R 7 and A5R 8 in both 
development stages. However, these two receptors are fitted with central air 
conditioning and the air intakes are installed at podium levels. The NO, levels at the 
height of air intakes will be reduced by approximate 30% and therefore unacceptable 
a叮 quality impact due to road traffic is not expected. 

ll 「
一
-

It should be noted that nútigation for reduction of impacts from traffic air pollutants 
can only be achieved through control at source, ie. reduction in individual vehicle 
enússions, reduction in trips through provision of additional public transport facilities, 
or through traffic management schemes 

5.6 Odour Impact 

Odour impact from the associated infrastructural facilities of the development may 
arise from the pumping station of the sewerage system located immediately north of 
the existing W50 pumping station. Malodourous gases are normally formed in the 
wet-well area of pumping stations, principally due to thebacterial reduction of the 
sulphate ion in wastewater causing hydrogen sulphide odour nuisance. The rate of 
hydrogen sulphide generation depends on retention time in pipes, sulphate 
concentration, BOO and the temperature of the wastewatet:' As seawater tlushing is 
proposed for the development, the sulphate concentration will be higher than in 
normal wastewaters and therefore the rate of hydrogen sulphide formation will be 
increased. 門

心J
q
j
j
q
l
J
J
1
-
J

There are no statutory Air Quality Objectives or endorsed guidelines for odour, the 
evaluation and measurement of this parameter are subjective and constrained by 
technical difficulti2s. For general considerations, two odour units should not be 
exceeded at the site boundary of the emitter. This limit is adopted so that the existing 
ambient odour level is not incremented, although it is widely accepted that 
recognition and complaints of odour do not occur until a dilution factor of about five 
is reached 

In order to control odour and meet 凹rrent EPO requirements, an odour removal 
system will be incorporated into the pumping station ventilation system using 
activated carbon filters. 99.9% H,5 removal on 10ppm inlet concentration is required. 
The responsibility for provision, maintenance and monitoring odour from this source 
rests with Drainage 5ervÎces Department (050), and was included within the Strategic 
5ewage Oisposal 5trategy (5SD5) 5tudy. This should be referenced for further 
information on odour impact assessment 
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6 NOISE 

6.1 Gcneral 

Receivers will be affected by the noise generated from construction activities, traffic, 
and from heliιopter movements. Impacts on the sensitive receivers were assessed for 
each of these sources, in accordance with statutory procedures and guidelines 

6.2 Legislation und Guideline Controls 

The Noise ControI Ordinance (NCO) provides the statutory framework for noise 
controI and defines statutory limits that will apply to the construction of the Central 
Reclamation Phase 11. In addition, EPD has stated that for better planning and in 
order not to contravene the NCO, consideration should be taken of the Hong Kong 
Planning Standards and Guidelines (HKPSG), although the environmental related 
guidelines induded in this publication have no statutory basis. As well as setting out 
guidelines for p!anning practice with respect to noi靶， the HKPSG presen ts the only 
published limits on traffic and helicopter noise in Hong Kong 

門
川U

門
1
1叫 Noise from construc位on activities will be generated from powered mechanical 

equipment (PME) on site, but there will be no percussive piling. Assessment of noise 
Ievels from PME at the Noise Sensitive Receivers (NSRs) was, therefore, carried out 
in accordance with the procedures in the Technical Memorandum (TM) on Noise from 
Construction Work other than Percussive Piling 

Under this TM, noise from PME is not res廿icted d uring the hours 07∞- 1900 (except 
Sundays and Public Holidays). However, a non-statutory guideline limit of 75 dB(A) 
is frequently adopted for day-time construction noise whenever practica l. 
Consequently, EPD has suggested a day-time general construction noise limit of 75 
dB(A) in L", (詢:“ ;nl' While this limit has no statutory significance with respect to 
Construction Noise Permits, it has been incIuded in a number of contract 
specifications together with the requirement that appropriate noise mitigation 
measures should be considered once this limit is exceeded. 

Between 1900 and 0700 and all day on Sundays and public holidays, construction 
activities are restricted unless a permit is obtained. A permit will be granted only if 
the Acceptable Noise Level (ANL) for the noise sensitive receiver can be met. Basic 
Noise Levels (BNLs) are assigned depending upon the Area Sensitivity Rating (ASR) 
As the NSRs in the vidnity of the development area are situated in an urban area, 
NSRs are likely to be assigned an ASR of either B or C. The BNLs for the respective 
ASRs are presented in Table 6.2.1. 

Since 、 Correction for the Duration of the Construction Noise Permit' and 、 Correction

for Multiple Site Situation' would not be applied in the assessment, BNLs as shown 
趴 Table 6.2.1 are directly equal to the ANLs for the corresponding noise sensitive 
recelvers 
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Table 6.2.1 Basic Noise Lcvcls (BNLs) 

Time Period 
Basic Noise Level L呵。一 min)' 

dB(A) 
、

ASR 、 B' ASR 、c'

All days during the evening (1900 to 2300), 
and general holidays.(including Sundays) 65 70 
during the day-time and evening (07∞ to 

2300) 

All days during the night-time (2300 to 0700) 50 55 

汀
刊
刊

)
U

There are currently no statutory controls to limit the impacts from road traffic noise 
and helicopter noise, however, the HKPSG provide 口iteria which are shown in Table 
6.2.2. A helipad should not be located in such a way that the day-time operational 
maxin1Um noise levels at receivers, as listed in Table 6.2.2, will be exceeded. 

Table 6.2.2 HKPSG Limits for Traffic and Helicopter Noise 

司
心-
u

叫l
J
J

Road Traffic Helicopter Noise 
LA10 {P",k Hou,y dB(A) 」缸， dB(A) 

Dwelling 70 85 

Hotel and Hostels 70 85 

Offices 70 90 

Technical lnstitute or 65 85 
School 

Hospital 55 85 

Note : These standards apply to receivers that rely on open windows for ventilation 

6.3 Constructioll Plwsc 

6.3.1 Sensitiyc Rccci、 ers

Ten NSRs which may be affected by the construction works for the Central 
Reclamation Phase II were identified. These are listed in Table 6.3.1 and shown in 
Figure 6. 1. For the purposes of assessment, ASRs were also assigned to the respective 
NSRs in accordance with the TM. The Open Air Theatre of The Hong Kong Academy 
for Performing Arts is rarely used for performances because of traffic noise and 
unpredictable weather. lt is proposed that the Open Air Theatre will be c10sed when 
work of Central Reclamation Phase II commences. Therefore, this Open Air Theatre 
will not be regarded as a sensitive receiver 

-IJ1lJ 
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Table 6.3.1 Locations and ASRs of NSRs 

1111SJ111121 
戶
、
， Noise Sensitive Location C:J Receiver 

NSRl Lower Block of City Hall C 

NSR2 Furama Hotel C 

NSR3 Supreme Court C 

NSR4 Marriott Hotel C 

NSR5 HK Academy for Performing Arts C 

NSR6 Northern Facade at 16/F - 28/F, The Prince of B 
Wales Building 

NSR7 Eastern Facade at 16/F - 28/F, The Prince of C 
Wales Building 

NSR8 Ametbyst Block B 

NSR9 Blake Block B 

NSRI0 Medical and Dental Centre C 

門
川
u

門
J
J

* Assumed for assessment purpos自 only. The selection of 個 appropriate ASR is at 出e

discretion of tbe Au曲。rity during tbe Noisè Permit application procedure. These may be 
subject to change depen<1 ing on 臼ture conditions. 

6.3.2 Existing Conditions 

There is no construction work being undertaken in tbe vicinity of Tamar area and tberefore 
tbe sensitive receivers are not affected by existing construction noise. The receivers are 
subject to high noise levels from existing traffic 扭曲e 訂閱 (see Section 6 .4.2). 

6.3.3 A甜甜sment Methodology 

計le construction of Central Reclamation Phase JI is divided into 2 phases: (i) reclamation and 
commercial development - tbe reclamation works are at present scheduled from D自ember

1994 until March 1997; and (ii) tbe development works executed from ear[y 1995 until early 
1998. 百le assessment has taken account of botb options for reclamation: (i) public dump or 
use contractor sourced material , and (ii) marine fill. 
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Plant schedules and sound power levels of the proposed equipment are given in 
Tables 6.3.2, 6.3.3 and 6.3.4. The assessment followed the procedures given in the TM 
on Noise from Construction Work other than Percussive Piling. Attenuation for 
distances over 300 m is not provided in the TM 

For the purpose of assessment of noise arising from PME, the distance atlenuation 
was ca1culated using the standard formula (2.1) 

ill 「

L
p
t
i
i

「
B
l
t

Dislance Attenuation in dB(λ) = 20 log 0 + 8 (2.1) 

where D is the distance in metres 

A11 PME, except the bored piling rigs engaged in rec1amation work, were assumed to 
be located at notional source positions (NSP), selected in accordance with the 
procedures in the TM. Thebored piling rigs for rec1amation work were assumed to 
be loca ted a t fixed positions as shown in Figure 6.1 
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Table 6.3.2 Plant Schedule 1 - Reclamation Contract (Public Dump or Contractor Sourced Material) 

Number of ltems of ECl ulpment In Operatlon ITotal Sound Power level. dEUAII 

1 2 3 4 5 
63994 7 

8 9 10 11 12 1 2 3 4 5 
81回5 7 

8 9 10 11 12 T 2 3 

222I2S} 22222222 2 2 2 2 222 2 2 2 2 2 1 
(IU) (115) (11 5) (115) (11 5) (115) (115) (l U) (115) (115) (115) (115) (W) (115) (1 15) (115) (115) (115) (IU) (115) (115) (W) (1IS) (1 15) (111) 

1 1 1 1 1 1 1 1 
(自 12) (11l) (lll) (1 12) (11J) (1Il1 (112) (112) (1 12) (112) 

1 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 1 
(1 09) (109) (109) (1J 1) (112) (11l) (112) (1 12) (1 m (112) (112) (1 12) {自 12) (1 12) (112) (114) (I 1~) (II~) (114) (114) (1 14) (114) (114) (114) 。 09'

t 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 
(109) (1 09) 。的，) (109) (109) (帥9) (109) (1 09) (109) (109) (10呵。的) 。09) (109) (自的，) (11l) (1 12) (112) (l自 2) (1Il) (112) (112) 

15 ,. 15 15 15 15 15 15 15 15 15 15 15 15 15 15 
(自 19) (1 29) (129) (自 19) (l19) (129) (1 29) (口9) (l 19) (1 2伺 (129) (口9) (I19) (12月 (129) (129) 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
。 18) (118) (1I 8) (118) <118) (11峙。 18) (118) (118) {II吋 (11 8) (118) (118) (II峙。』即(I !8) (1I8) (118) 

2 2 2 2 2 2 2 2 2 2 2 2 4 2 2 2 2 2 2 2 2 2 2 2 2 
(IIS) (115> (115) (1 15) (115) (115) (1 15) (115) (115) (115) (115) (1I5) (IIS) (115) (115) (IIS) (IIS) (115) (115) (115) (115) (115) (11司 (IIS) (115) 

3 3 3 3 3 3 3 3 a 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
(1 1η(11η(11η(11η(117) (117) (11η(11η (1 1η(117) (11η(11η (111) (1Jη(1J 7) (IIη (l17) (117) 。自 7) (11η(117) (11η(1I7) (11η 。1η

1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 
(110) (110) (1I0) (110) (11吋 (110) (110) (110) (110) (110) (11峙。 10' (110) (110) (10) 

2 2 2 2 2 2 2 2 2 2 2 2 1 1 1 
(107) (107) (107) (107) (10η(107) (101) (1 。η(107) (10η(10叮 (10η (10峙。叫(104)

2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 
(1lI) (1 11) (111) (121) (1I 8) (自 18) (118) (118) (118) (118) (118) (118) (118) (118) (118) 

1 1 1 
(115) (IIS) (115) (115) 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 家 2 
(1Il) (112) (112) (Ill) (1Il) (1Il) (112) (1Il) (112) (1Il) (112) (1Il) (1Il) (112) (112) (112) (1Il) (111) (1 11) (111) (112) <tn) (自 12) (112) (112) 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
(111) (111) (l1I) (1 11) (1 11) (i1 I) (111) (11 1) (111) <111) (11 1) (111) <111) (1 自1) (1 11) (111) (111) (I ll) (111) (1 11) (1 1I) (L II) (111) (1 11) (1 11) 

22232 5) 
(t2S) (125) (115) 。
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Table 6.3.3 Plant Schedule 2 • Commercial Development (Public Dump or Contractor Sourced Materlal) 

Number of Ilems 0' EauJpment In Op.ratlon tTo包I Sound Power Lev叫 d副AII

3 4 5 
6$997 4 

8 9 10 11 12 1 2 3 4 s 
.日S7S a 

9 10 11 12 1 2 3 4 5 
e 1997 0 

8 g 10 11 12 

1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 2 

{呵) (95) <9.5) (95) (的) (95) <'5) (9且) ，甜} 。') (98) (98) <9') 。晦 (9.) (1 00) 。倒)。個1) (1曲，) (100) (1∞) (1冊。00) (1ω，) (1帥。帥。00) (100) (1耐。叫"∞)。剖開}
1 1 1 t 1 1 1 1 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 2 

(111) (m) (111) (1Il) (112) (112) (111) (111) (11l) (1I5) (m) (IU) (l U) (11$) (m) (1 11) (1 1η'"η(11 1) (11η'"η '"η(11η(11η("η("可 (11η("η("η("η("η (1 15) (115) 
2 2 2 2 2 2 3 3 3 3 3 3 
(115) (115' (115) (L IS) (115) (m) (1 1η("η("η(111) (111) (11η 

3 3 3 3 3 3 3 3 3 5 s 5 5 5 5 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 5 5 

。 14) (114) (114) (114) (114) (114) (114) (114) (114> 。目的 '"峙 。 16) (11的 '"峙 。』峙 。1η ("η ("η ("η '"η '"η '"η("可("可 '"η("η'"η (111) (11η'"η(11η(11 6) (116) 

2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 4 4 4 4 4 4 3 4 4 4 4 4 4 4 4 4 3 3 
(1 11) (1Il) (1Il) (自 12) (112) (自 11) (112) (1Il) (111) (114) (114) (11() (11.) (114) (I H) (1 U) (1 13' (115) (I U) (115) (IU) (114) (1 15) (115) (IU) (IIS) (1 15) (115) (1 15) (IU) (115) (11.) (114) 

1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 3 3 3 3 3 3 
。 17) (111) (11η(117) (l 11) (117) (11η'"η(117) (110) (1 20) (120) (1 20) (120) (120) (112) (121) (lll) (m) (ln) (121) 
1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 
(1 15) (115) (IU) (IU) (115) (11$> 。 13) (113) (113) (IU) (1 13) (11呵。IS) (1'" (1 15)' (1 13) (IU) (11月

1 1 t 1 1 1 1 1 t 9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 
(111) (1 12) (1Il) (111) (112) (111) (112) (m) (112) (112) (112) (111) (1Il) (1Il) (lIl) (lIl) (1Il) (111) (l1l) (J 12) (1 11> (111) (112) (112) (1Il) (l1l) (1Il) (m) (IU) (1 12) (111) (111) (1 11) 

2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
(11呵。 13) (IU) (lU) (1 刊，) (113) (115) (lU) (l U) (111) (111) (11η "自可 '"叮 (1 17) (111) (l lη (117) (11η ("η '"η ("η(11η(117) (11η("η(11η'"η("η'"η("η(11η'"η 

2 2 2 2 2 2 2 2 2 2 2 2 
(111) (111) (m) (111) (111) (11的 (118) (1 11) (1 11) 。目的 (1 11) (11') 
2 2 2 2 2 2 2 2 2 2 2 2 
。01) (101) (1個) (101) (10') (1 01) (108) (101) (l0i) (1日11) (101) (101) 

2 2 2 2 2 2 2 2 2 2 3 3 3 3' 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 
(1Il) (111) (m) (1Il) (112) (112) (1Il) (1Il) (1Il) (1 11> (114) (114) (114) (114) (114) (114) (114) (1 14) (114) (114) (114) (114) (115) (115) (115) (1 U>(lU) (l U:> (113) (m) (115) (lU) (l U>(lU)

2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 
(111>(l ll) (11 1) (11 1> (11 1l (111) (1 11) (111> (111) (111) (1 13) (IU) (113) (1Il>(1Il) (IU) (113) (1Il) (113) (l n>(Ill) (1Il> (114) (114) (114) (114) (114> (114) (114) (114) (114) (114) (114) (1 14) 
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Lighter 1 1 
(1 G4) (1G4) 

Plllng 

Bored P削ogR也

Auxlliary 

Compressof 1 t 
。(9) (109) 

G"申rators
(108) (108) 

Hydtaulic Impact Br扭扭『 2 2 
(125) (125) 

、
---、一-

，一

~ 
，一、

'--
---.. ，"司

L-' 已干」
一一、

L-.J 「」;早 已一-J L-J 
一

Table 6.3.4 Plant Schedule 1 - Reclamation Contract • Marine Sand F iII 

Numberoflt.ms of EQulDment In ODeratlon fTotal Sound Power Lev叫， dBfA

1 2 3 4 5 
61994 7 

8 9 10 11 12 t 2 3 4 5 
e l嘲 7 

8 9 '。 11 12 1 2 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 
(自 I~) (115) (1I~) (1 15) (自 I~) (115) (115) (自 15) (115) (1lS) (1 15) (II~) (1 15) (11且) (115) (US) (1 15) (US) (115) (115) (115) (115) (115) (115) (112) 

1 1 1 1 1 1 1 1 1 1 
(1Il) (112) (1 12) (1 12) (111) (112) (112) (1 m (112) (112) 

1 ' 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 1 
(109) (刊9) (1的，) (112) (1 11) (11月。 12) (112) (112) (112) (l1l)<112) (112) (1 自 2) (112) (II~) (Il~) (114) (114) (114) (114) (114) (114) (11.) 。09)

1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 
(09) (109) (109) 。ω1) (09) (109) (109) (1 09) “的) ('的，) (09) (109) (1峙。09) (109) (112) (112) (1叫 om (112) (112) (11旬

4 4 4 4 4 4 4 4 
(123) (123) (12l) (123) <123) (123) (1 23) (123) 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
(118) (118) (118) (11峙。18) (118) (118> (118) (118) (11的 (118) (118) (IIB) (1 18) (118) (11旬 (11 8) (118) 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
(115) (115) (115) (115) (115) (I H > (115) (115) (11$) (W) (115) (115) (115) (115) (I H) (11月 (115) (1 15) (I H) (1 15) (115) (115) (1lS) (115) (W) 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
(117) (11η (1 1η 。 17) (117) (111) (11叮 (11η(11 7) (11η(117) (11η (117) (11η(11η(11 7) (1 1η(11η(11η(11η (1 1η(11η (1 1η(11 7) (11η 

1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 
(110) (1 1峙。10) (1 10) (110) (110) (110) (110) (110) (110) (110) (110) (1 10) (11 1)) (110) 

4 4 4 4 4 4 4 4 4 4 4 4 2 2 2 
(110) (11 1)) (110) (110) (110) (110) (110) (110) (110) (11 1)) (11 1)) (110) (1 10) (1 10) <1I0)

2 2 2 2 1 t 1 1 1 1 1 1 1 1 1 
{口1) (121) (121) (121) (118) (11的(1 1助。'的(1 1的 (118) (11助。l時 。 18) (118) (118) 

1 1 1 1 ' 1 1 1 1 1 1 1 1 1 
(104) (11)4) (104) (11)4) (11)4) (104) (104) (11)4) (104) (10吋 0個) (1 G4) (1 G4) (1個) (1 G4) 

1 1 1 
(115) (1l5) (115) (11 且}

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
。 12) (自 12) (Ill) (112) (1l2) (1Il) (112) <112) (1l2) (1 12) (112) (iIl) (112) (112) (112) (II!) ~(Il!) (1 12) (1I2) (112) (112) (112) (112) (112) (112) 

222222222222 222222222222 2 
(111) (1 11) (111) (1 11) (1 11) (111) (111) (1 11) (111) (1 11) (I 11) {1 11) (111) (111) (111) (111) (1 11) (111) (1 11) (111) (1 11) (111) (111) (111 II (111) 

2 2 2 2 
(125) (125) (1 25) (1lS) 
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6.3.4 Impact 011 Recei\"crs 

The distance of each NSR to each corresponding NSP and the respective distance 
attenuation are given in Table 6.3.5. 

Table 6.3.5 Distaoces from NSRs to Notiollal Source Positions aod Respective 
Distance Attenuation 

Noise Redamation Work Bored Piling Commercial 
Sensitive Development 
Receiver 

Distance m Distance Oistance m Distance Distance m Distance 
Attenuation Attenua tion Attenua tion 

dB(A) dB(A) dB(A) 

NSR1 230 55 160 52 365 57 

NSR2 2可5 55 205 54 2.<;5 56 

NSR3 240 56 350 59 225 55 

NSR4 265 57 470 61 240 56 

NSR5 285 57 495 61 280 57 

NSR6 117 49 I∞ 48 2∞ 54 

NSR7 104 48 110 49 屆 181 53 

NSR8 260 52 45 41 220 55 

NSR9 140 51 120 50 鈞。 57 

NSR10 130 50 210 54 240 56 

The construction noise level at each NSR was cal凹lated and presented in Tables 6.3.6 
and 6.3.7 
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Table 6.3.6 Nolse Impacts on Sensltlve Recelvers (Publlc Dump or Contractor Sourced Materlal) 
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Table 6.3.7 Noise Impacts on Sensitive Receivers (Marine Sand FiII) 
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A commencement date for construction work was originally assumed as November 
1993 for noise caIculations. However, the current start date is August 1994. Applying 
a ten month correction to the dates shown in Table 6.3.6, it may be inferred that for 
public dump or use of contractor sourced material, the maximum noise level at the 
City Hall is estimated to be a maximum of 8日 dB(A) during October 1994 to January 
1995 and January 1996. The Furama Hotel may experience maximum noise levels up 
to 80 dB(A) during October 1994 to January 1995 and January to June 1996. The 
maximum noise level at the Supreme Court is estimated to be 80 dB(A) in January of 
1995. However, this is likely to be an overestimate because the commercial buildings 
located above the Admir 'lIty MTR station provide shielding from the site. The 
maximum noise level at the Marriott Hotel is estimated to be 79 dB(A) in January 1995 
At the HK Academy for Performing Arts, the maximum noise level may reach 78 
dB(A) from October 1994 to January 1995 and January to June 1996. The maximum 
noise levels at the northern and western facades above 16，月 of Prince of Wales 
Building are estimated to be 86 and 87 dB(A) respectively from October 1994 to 
January 1995. However, these are likely to be an overestimate because part of the site 
is 5口eened fro l11 direct view of the receivers. The maximum noise levels at Amethyst 
Block is èstimated to be 83 dB(A) from October 1994 to January 1995 and from January 
to April 1996. The maximum noise levels at Blake Block and Medical and 0凹tal

Centre are estimated to be 84 and 85 dB(A) respectively from October 1994 to January 
1995. Similarly, these are likely to be overestimate because part of the site is screened 
仕om d irect view of the receivers 

From Table 6.3.7 for marine sand fill option, the maximum neise level at the City Hall 
is 自由llated to be a maximum of 78 dB(A) during February to April1996. The Furama 
Hotel may experience maximum noise levels up to 77 dB(A) during March and April 
1994, January, May and June 1996. The maximum noise levels at the Supreme Court 
and Marriott Hotel are estimated to be 78 dB(A) and 77 dB(A) respectively from April 
to June of 1996. At the HK Academy for Performing Arts, the maximum nois~ level 
may reach 76 dB(A) from January to June 1996. The maximum noise levels at the 
northern and western facades above 161F of Prince of Wales Building are estimated 
to be 82 and 1'13 dB(A) respectively from January to June 1996. The maximum noise 
I.evel at Amethyst Block may reach 82 dB(A) during April 1996. The maximum noise 
levels at Blake Block and Medical and Dental Centre are estimated to be 80 and 78 
dB(A) respectively from April to June 1996. The noise levels at Supreme Court, 
northern and western facades above 161F of Prince of Wales Building, Amethyst Block, 
Blake Block and Medical and Dental Centre are likely to be overestimate because part 
of the site is screened from direct view of the receivers. 

It is observed that noise level generated from the activities of marine sand fill is lower 
than the 0叭ion òf public dump or contractor sourced materia l. Therefore, the marine 
sand fill for redamation is preferred 

AlI NSRs Illay be exposed to maximum noise levels which exceed the 75 dB(A) non 
statutory day-time limit in some periods during the construction phase. However, all 
NSRs except the blocks inside Prince of Wales Barracks are fitted with high quality 
glazing dnd central air conditioning which will attenuate received noise levels insicle 
the building. Mitigation measures are required for the blocks inside Prince of Wales 
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6arracks if a 75 d6(A) non-statutory day-time limit is enforced. It is evident that 
mitigation would also be necessary for evening and night time work if required for 
public dump or contractor sourced material option. 

Although potentially exposed to high construction noise levels, the noise environment 
at NSRs 2 to 4 in particular w iII be dominated by traffic noise from Connaught Road 
and Queensway. 

The analysis presented in this section corresponds to a worst .case scenario because it 
is assumed that plant would be work.ing simultaneously at a single Notional Source 
Position for each stage of work (except boring piling equipment). ln reality, this 
would not be the case and it is therefore unlikely that such high levels w iII occur 

6.3.5 Control and Mitigation 

The current NCO and its subsidiary regulations such as Noise Control (Hand : ;eld 
Pneumatic 6reakers) Regulations and Noise Control (Air Compressors) Regulations 
should be strictly complied with. If construction works are carried out in the evening 
(1900 - 2300) and during the night time (2300 - (700) or any time on general holidays 
(incIuding Sundays). Construction Noise Permits (CNPs) w iII have to be obtained 
frorn the EPD. Mitigation measures wiII be required to reduce the noise leve\s to 
acceptable limits. Possible measures including erection of substantial noise barriers to 
screen out the stationary plant which should be designed in accordance with 
6S5228:1984 or 、 A Practical Guide for the Reduction of Noise from Construction 
Works' published by EPD. 

Noise levels at the blocks inside Prince of Wales 6arracks can be reduced by providing 
noise barriers of practical height to shield the direct line of sight to the construction 
activities from the blocks inside Prince of Wales 6arracks. 

AlI plant dnd equipment used on the construction works should be routinely 
maintained in good work.ing condition and effectively 、 sound-reduced' by means of 
silencers, ll1 uftlers or acoustic Iinings to avoid disturbance to any nearby noise 
sensitive receivers. Operationalaspects should be considered, such as Iirniting nurnber 
of trucks at any place at the sarne time, whe阻止hese conditions are practical and rnay 
be reasonably enforced. In the case of site operation as a public durnp, such controls 
would be. difficult to irnplernen t. However, a tirne restriction on the hours for 
operating the public durnp should be required 

The above requirement should be incorporated into the contract documentation. The 
incIusion of a 75 dB(A) daytime construction noise Iimit, as measured at NSRs, in the 
contract ducu ll1entation is recomrnended. 
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6.3.6 Monitorin l(山，，1 Audit Rcquircmcnts 

It is recommended that a programme of regular monitoring is undertaken by the 
Engineer or Contraetor. Noise monitoring should be carried out at noise sensitive 
receivers that are Iikely to be affected. If it is impraetical or impossible to carry out 
the noise monitoring at the NSRs, it should be undertaken at an appropriate location, 
adjusting the noise level to the NSR using standard acoustic prinαples. One L叫凹lIlin)
should be taken during day-time on a basis of three normaI weekdays per week for 
each receiver during the construction stage. Three consecutive 5 minute L叫

measurements per week should be employed in the evening or during night-time 
where CNP apply 

The instrumentation and procedures adopted for the measurements should cornply 
with the requirements of the 、 Technical Memorandum on Noise from Construction 
Work other than Percussive Piling'. 

The results should be audited by the Engineer immediately on receipt and if 
rnonitoring indicates potential exceedance of statutory Iimits, or an action level 
determined in accordance with the baseline noise monitoring results and agreed with 
EPD, the Contractor should be required to instigate rernedial measures and review 
working practices in order to reduce noise levels 

6.4 Traffic Nllisc 

6.4.1 Sensiti\'c Rccci\'crs 

Twenty-two existing and 如ture sensitive facades in the Study area were identified 
These are shown in Figure 6.2 and described in Table 6.4.1. As mentioned in section 
6.3.1, the Open Air Theatre of The Hong Kong Academy for Performing Arts wiII not 
be regarded as a sensitive receiver. 
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Table 6.4 .1 Location of Scnsiti、 c Facadcs 

Sensitive Facade Location 

1 City Hall 

Z Furama Hotel 

3 Hutchison House 

4 Bank of Al11erica Tower 

5 Southern Facade, British Forces Headquarters 

6 Eastern Facade, British Forces Headquarters 

7 Northern Facade, British Forces Headquarters 

H Western Facade, British Forces Headquarters 

呼 Far East Finance Centre 

1 日 Admiralty Centre 

11 HK Acade l11Y for Performing Arts 

12 Southern Facade at 16/F, Prince of Wales Building 

13 Eastern Facade at 16/F, Prince of Wales Building 

14 Northern Facade at 16舟， Prince of Wales Building 

15 Western Facade at 16舟， Prince of Wales Building 

16 Future Commercial Development 

17 Future Commercial Development 

lH Amethyst Block 

1<1 Blake Block 

21l Medical and Dental Centre 

21 Western Facade of Education Centre 

22 Southern Facade of Education Centre 

The lowest levels of the sensitive facades, where sen日tive uses are loca ted, were 
adopted for the asseSS l11ent of road traffic noise. 

6.4.2 Existing Cuntlitions 

The existing t' nviron l11ent is dominated by traffic noise from Connaught Road Central, 
Harcourt Road and Queensway. An estimate"of noise from these sources was made 
using tra ffk figures taken from the Annual T凹的c Census 1990, Transport 
Departl1len t. Seven percent of the daily traffic flow was taken to represent peak hour 
flowò. The 戶rcentage of heavy good vehicles was calculated from the vehicle 
classification data for Core Stations 1ω1 and 1007. Calculations were carried out using 
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the UK Depar出ent of Transport 、 Calculation of Road T凹的c Noise', 1988 (CRTN). 
This methodology was adopted in the Final Report on 、 Central Rec\amation, Phase 
1, Fo叩自d Environmentallmpact Assessment Study'. 
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This assumes a distance of 10 m or less to the sensitive receivers. There are sensitive 
receivers Oil Connaught Road Central, Harcourt Road and Queensway and therefore 
an addi包onal correction for distance is not considered necessary 

The exis位ng traffic noise levels at the facades of 出e buildings at lower floor levels on 
these roads are estimated as shown in Table 6.4.2. At higher floors, noise levels w il\ 
be reduced because of distance attenuation 

Table 6.4.2 .Calculation of Existing Road Traffic Noise Levels (L lÐ) 

月
廿
可

l
j
1
I
I
U

ConRnOaEud Ot Harcourt Road Queensway 

Daily vehicle flow 1990 115,330 126,530 79,560 

7% (peak h~ur flow) 8,070 8，8ω 5,570 

Basic Noise Level, 82.5 83 79.5 
dB(A) 

% ofHGVs 15.8 15.8 24.8 -
Correction for speed +0.5 @4O +0.5@ 4O +2.6@ 4O 
and % of HGVs, dB(A) km/hr& km/hr & +3.5 km/hr & +4.5 

+3.5 @ 80 @80 km/hr @80 km!hr 
km/hr 

Facade effect, dB(A) +2.5 +2.5 +2.5 

Corrected Noise Level, 85.5 to 88.5 86 to 89 82.1 to 84 
dB(A) 
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Note: Tra的c noise is described in terms of LIO in accordance with the standard CRTN 
calculation methodology. 

An empirical relationship between LIO and L呵， i.e. LIO = L問+ 3 dB(A), is given in the 
publication 、 Road T闊的c Noise' (Alexandre, A. et a/, 19污). This equa位on holds for 
vehicle flows of more than or equal to about 1∞ vehicles per hour and 出us it can be 
applied in these circumstances. Therefore, the L呵 of 血e 廿a的c noise levels generated 
from the road traffic from these roads can be estimated approximately as foIIows: 

Connaught Road 
Harcourt Road 
Queensway 

: 82.3 to 85.5 dB(A) 
: 83 to 86 dB(A) 
: 82.1 to 84 dB(A) 
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6.4.3 Assessment Metbodology 

The 甘affic noise levels at the facades of receivers were predicted using the UK 
Department of Transport 、 Calculation of Road Traffic Noise' 1988 (CRTN). Sensitive 
facades were selected in accordance with the definition laid down 泊 HKPSG.
Assumptions for the assessment were: 

1
l
l叮
叮

-
1叫

(a) design year of 2001 for roads constructed as part of恥 Cen恤1 Rec\amation Phase 
II con甘act， and design year of 2011 for roads constructed as part of the fu\l 
Central and Wancl祖i Reclama包on;

門
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口
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(b) predicted peak hour flow (vehic\es per hour) for the roads for design years 2∞1 
and 2011 are shown in Figure 5.2 respectively with 20% heavy goods vehic\es 
(HGVs) as given in the Design Memorandum. 

(c) 也e CRTN methodology states that vehic\es over 1且5 kg unladen weight should 
be considered as HGVs, whicl1 inc\udes the Public Light Bus (PLB) category of 
vehic\es; 

(d) 甘affic speed was ~aken as 50 km/祉，

(e) the road surface was assumed to be impervious bitumen!concrete; 

的出e security barrier around HMS Tamar was considered to act as a noise barrier. 

6.4.4 Impacts 00 Receivers 

The impacts on s~nsitive facades 12 to 17, 22 and 22 and the first four levels of 
sensitive facades 1 to 11 and 18 to 20 are shown in Table 6.4.3. Noise impacts on 
higher levels would be reduced due to distance attenuation. 1111J 
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Table 6.4.3 Noise Impacts on the Sensitive Facades 

Existing NoÍ>e Level D甜gn year 01 2001 D眉igr、 ye叮 of 2011 
S虹、.sitive

Facade l/F m 3/F “ l/F UF 3/F 好 l/F m 3/F 4/F 

1 85.4 84.8 84.1 83.4 85.6 85.0 843 83.6 85.6 85.0 84.3 83.6 

z 82.2 82.0 81.8 81.6 82.4 82.2 82.0 81.8 82.4 82.2 82.0 81.8 

3 持9 79.8 79.7 內 6 河 8 河 7 河 6 何5 79.7 同 7 79.6 795 

4 81.0 曲9 80.7 間 6 曲 7 間 6 80.4 80.2 80.7 805 80.4 80.2 

5 83.2 83.2 82.9 82.6 83.1 83.1 82.9 82.6 83.1 83.1 82.9 82.6 

河 8 71.1 71.4 71.9 73.7 74.4 74.7 河。O 73.6 74.4 74.7 74.9 6 

7 N/A N/A N/A N/A 67.9 甜 5 的 4 向o 67.9 的 河 3 71.1 

8 713 71.6 71.9 72.4 71.4 71.9 72.2 72.7 71.3 71.7 72.1 72.7 

9 月 6 795 79.5 河4 由 4 80.3 曲3 80.2 80.4 1!O.3 80.3 80.2 

10 何 7 門.6 795 持3 81.0 80.8 80.7 開 6 81.0 80.8 80.7 由 6

11 7S.0 7S.0 方。 74.9 77 .. 0 77.0 77.0 77.0 77.0 77.0 77.0 76.9 

12 (16/昀 76.2 76.8 76.8 

13 (16/昀 71.7 74.3 74.3 

14 (16/昀 N/A 的。1 油 2

15 (1卸的 733 73.6 73.5 

16 (訂的 N/A 74日 74.9 

17 (V的 72.1 74.2 72.2 

18 N/A N/A N/A N/A 關 8 72.9 73.0 72.8 71.4 74.7 74.8 74.6 

19 N/A N/A N/A N/A 71.4 72.1 72.1 72.1 72.3 72.7 72.7 72.6 

m 泊.8 78.3 N/A N/A 73.6 78.0 N/A N/A 73.6 78 且 N/A N/A 

21 (甸的 73.7 均5 73.6 

22 (41昀 河 1 77.7 77.7 

月
1
U

門
川
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N/ A: Facades only affected by future roads - i.e. no exis甜可 noise levels. 

1J1lJ1|J 
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It was observed that noise levels at most sensitive facades maypotentially exceed the 
HKPSG limits. 了he pr副cted noise levels 叫1 sensitive facades叫ügher 出an for 
the exis也可廿affic noise environment by not more than 3.3 dB(A). This is because the 
predicted peak hour 廿a的c f10ws for the design years of 2∞1 and 2011 are higher than 
the existing peak hourly 甘a的c f10ws on Connaught Road and Harcourt Road. For the 
ex甘eme cases, facades 6, 11 and 17 will be affected by roads on the reclama且on or 
Justi臼Drive and hence will be subject to a future increase of greater than 2 dB(A). 

1
)
1
)
U門
-
u

For the reclama位on， approxinlately 50 trucks per hour will be required to pro叫de the 
fill material. This will apply whether the reclamation is public dump or uses 
con甘actor sourced material. The advantage of the latter option would be to enable 
con甘01 of delivery routes through the contract specifications. For public dump 
material, there would be no con廿01 measures available to prevent trucks using local 
or minor road.s, which may cause nuisance to residents. 

6.4.5 Control and Mitigation 

門J
J
J
U
門
刊
川U

All sensitive buildin~s are provided with cen廿al air-conditioning (except residential 
units in The Prince of Wales Building which have individually controlled units, 
Amethyst Block and Hlake Block) and high quality glazing. This e任ectively means that 
the facades are non-sensitive to tra的c noise, and hence that the requirements of the 
HKPSG can be met. 

Due to the elevation of the residential units in The Prince ßf Wales Building. a high 
and substan位al noise barrier would be required for noise mitigation. This is 
considered 卸lpractical. Tra組c noise at these sensitive facades is mainly caused by the 
仕affic on Harcourt Road in the vi啪ity of the jun耐on between Harcourt Road and 
Cotton Tree Drive. This is a grade-separated structure which would be extremely 
di正在α.tlt to shield with barriers or covers. 

New sensitive buildings on the reclama包on should be of a self protecting design (ie. 
a blank facade facing the major noise source) or be provided with ventilation and 
glazing to the standard required by the HKPSG. 

6.4.6 Monitoring and Audit Requirements 

As 廿affic noise inlpact is a long term issue, monitoring and audit are not applicable 

6.5 Helicopter Noise 

臂/6.5.1 Sensitive Receivers 

-
-
J

叫l
l
J
1
I
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Sensitive facades 4, 6, 7, 9, 10, 11, 13, 14，的， 19 and 20 used for the assessment of 
廿affic noise and shown in Figure 6.2, were selected for this assessment. As mentioned 
in section 6.3.1, the Open Air Theatre of 哇竺巨型星空空Ilg!-cademy: for !'erf()!哩ing←
Arts will not be reg竺午4且.s.'Lsensitive r吾吾Iver.. These sensitivi!1acadesarealTIocated 
f晶石l位fõrê于buildings and maibe"mâlií吵 affected by the no間的mb抽 level
flight and take off. 
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6.5.2 Existing Conditions 

There are currently tw。句rpes of helicopters using Fenwick Pier 5treet helipads. These 
are the Aerospatiale A5305BA 5quirrel (VR-H]F) from Heliservices (Hong Kong) Ltd 
and the 5ikorsky 576 (HKG16) from Royal Hong Kong Auxiliary Air For臼﹒ Twoother
types of helicopter: The 5cout from Army Air Force and the Wessex from Royal Air 
Force are currently using the HM5 Tamar helipads. 

The noise levels recorded during the helicopter noise monitoring programme at 
Fenwick Pier 5甘eet and HM5 Tamar helipads, and the corresponding 50und Power 
Levels (5WL) 也lculated 趴 accordance wi也 acoustical principles, are presented in 
Table 6.5.1. Measurements indicate that the nobe levels during take off are higher 
than approach for aIl可pes of helicopter. The 5cout Helicapter from the Army Air 
Force has the highest 5WL. Therefore, Lm.. values for the 5cout at 20 m during take 
。ff was adopted for the assessment as a conservative case 

1
1
l
J
1
i
1
.

」

、

f
i
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Table 6.5.1 Helicopter Noise Levels 

5hortest TakeOff Max Approach Max 

MoStnaitHoorn ing HTeYhF∞e potf er 
Distance from L_ 5WL, L""", S叭凡，
Noise Sour，田 dB(A) dB(A) dB(A) dB(A) 

1∞.9 132.4 98.2 129.7 

(1) 15m 
102.5 134.0 98.3 129.8 

101.2 132.7 98.9 130.4 
Fenwick 91.2 127.2 %.1' 132.1 

Pier Street 
(2) 25m 1∞.0 136.0 97.0 133.0 

99.3 135.3 

HM5 Tamar (3) 20m 104.3 138.3 98.1 132.1 

(4) 20m 101.9 135.9 101.1 135.1 

叮I
J
1
J
U

Note: (1) 
(2) 
(司

(4) 

Aerospatiale A5305BA 5quirrel (VR-H們 from Heliservices (Hong Kong) Ltd 
5ikorsky 576 (HKG16) from Royal Hong Kong Auxiliary Air Force 
Scout from Army Air Force 
Wessex from Royal Air Force 

等 For this type of helicopte耳 the approach was measured to be \ouder than take off. 

6.5.3 Assessment Methodology 

…i
1
J

門i
j
J
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1
i
J

A!though the Royal Hong Kong Air Auxiliary Force has been dismissed and 
reorganized as the Government Flying 5ervices, the same helicopters will be used in 
the future. Helicopters from these four corporations will use the proposed helipads 
after 1996. The type of helicopter to be used by Heliservices (Hong Kong) Ltd will be 
the Aerospatiale A5305BA 5quirrel. The 到ight frequency will double from the present 
number, but there is no set flight schedule as the servi便 is 、 on demand' only. The 
Government Flying 5ervices will use the 5ikorsky 576. Movements in and out of the 
new helipad are expected to be five per hour from 07'∞ -17∞ and one per hour from 
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17'∞- 07'∞. The types of helicopters and f1ight frequency for the Army Air Force and 
the Royal Air Force WilI be approximately the same as present 

Direct measurements of exis值19 helicopter noise levels were undertaken and the 
results were used for the prediction of fu仙re noise impacts on the receivers 

The sound level meter used was a Bruel & Kjaer Type 2231 installed with a 5tatistical 
Analysis Module BZ7115 which conforms to IEC 651:1979 (Type 1) and IEC 飽4:1985

(Type 1). 

The meter was calibrated by a 50und LeveI Calibrator Type 4230 with calibration 
sound pressure level 93.85 dB at 1 kHz before and after each measurement. 
Measurements were accepted as valid only if the calibra世on levels from before and 
after the noise measurement agreed to wi血in 1.0 dB. The sound level meter was set 
at frontal, fast reψonse and A-w目。ted.

-
t
l
l
J
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rliiek 

ln accordance with B55727:1979, the miαophone was placed so that the centre of its 
diaphragm was 1.2 m above an unobs甘ucted flat and reflecting ground surface, and 
a wind shield was used. In compliance with the HKP5G requireme肘I Lmax was 
recorded during the measurement 

汀
九
川
U
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心
-
d

Due to practical cons甘aints during noise monitoring, the measurements could only 
be performed for the take off and approach of a helicopter at the helipads at HM5 
Tamar and Fenwick Pier 5甘eet. From the experience of the helicopter operators, the 
。perating rotor-blade tip-speed is constant for different types of helicopter, but the 
take-off or approach will be noisier than level f1ight due to ground reflec位on.

A1though the noise levels at level f1ight could not be recorded during the 
measurement, prediction of the noise levels at the sensitive receivers dudng level 
f1ight was approx加lated using the Lmox value in take off or approach. This is 
considered to be a conservative approach to the assessment. 

The receivers WiIi be a任écted by noise from level f1ight, approach or take off of the 
helicopter. Noise levels at the facades of receivers from level flight were cal凹lated

using Formula (22). 

Lm',P = Lm,,þl - 20 log 1I~....，."，空空竺史竺zv，亡EfUJT??…一、 (2.2) 

where LmoxP is the Predicted Maximum Noise Level in dB(A); and 
LmoxM is the Measured Maximum Noise Level in dB(A) a:t take 0丘 or approach 

Noise levels at facades of receivers generated during take off or approach were 
calculated using Formula (2.3). 

5uppliers' and manufacturers' noise data for helicopters were not made available for 
the assessment. Therefore, predictions were based on the monitoring data 
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LmaxP=Lmxbf-zobg DIS枷臼(甜的仰的叩urceL + 3 (2.3) 
U臼tance (monztonng statlOn 的 so
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6.5.4 Impacts 00 Receivers 

The arrangement of helipads w沮 be changed during the cons甘uc位on phase and can 
be summarised into four stages. The first stage is same as the current situation which 
will exist during the first three or four months of the cons仕uc位on period. Therefore 
the noise impacts on the sensitive receivers will be the same as at present. The 
locations of helipads at 血e second stage are shown 切Figure 6.3 which will exist from 
the 4th month to the 12th month of the construction period. Stage 3 will be similar 
to Stage 4 in terms of noise which w也 apply after a year from the commencement of 
cons甘uction and still exist during the operational phase. These two stages will be 
regardéd as 血e final stage in this assessment and the respective locations of helipads 
are shown in Figure 6.4. 

AII helicopters were assumed to fly over Victoria Harbour, and the future routes will 
follow a similar path to the ex扭曲\g one. Thus the helicopters stationing on the 
helipads should be at the cIosest distance to the sensitive facades throughout the 
whole flight path. To be conservative, the shortest distances from all levels of 
sensitive buildings to the flight pa血 of level flight was assumed to be equal to the 
horizontal distances from helipads to the sensitive buildings. In predicting the noise 
油\pacts using 甘\e measured data, it is observed from formulae (2 月 and (2.3) that 
noise generated from take off is 3 dB(A) higher than that from level flight because the 
noise generated from level flight is assumed to be equal to that during take off (refer 
to Section 6.5.3). Therefore, the calculation using measured data only concentrates on 
the prediction of noise 卸\pacts on these sensitive facades caused by take 0丘

The distances used for calculating the existing impacts are presented in Table 6.5.2 
and the distances used for calcula甘ng the 恤pacts during Stage 2 and the final stage 
are presented in Tables 6:5.3 and 6.5.4 respectively. The ex扭曲19 and predicted noise 
levels at sensitive facades for all stages are given in Table 6.5.5. 

Sensitive facades 13 and 14 are at the 指出自oor or above of The Prince of Wales 
Building. Therefore, the noise levels from both level flight and take off were taken 
into consideration and are shown in Table 6.5.5. 
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Table 6.5.2 Distances from Sensitive Facades to Noise Sources during Existing Condition 

Sensitive Facade 

3 4 6 7 9 10 11 13 14 18 19 如

Short自t Z曲 250 1岫 123 210 210 1:11) 1喵 1晶 145 Z岫 24 
Dist聞自 for 5岫 。
TakeO訝， m

Short目t 1詛 128 
Distance to 
Level Flight, 

位1

-atlj1111J 

Table 6.5.3 Distances from Sensitive Facades to Noise Sources during Stage 2 

Ser、.sitive Facade 

s 4 6 7 9 10 11 13 14 18 19 m 

Shorlest 5晶 4叩 3曲 380 380 310 1間 370 387 “xl 
5個 48 

Distance fcr 。
TakeOff, m 

Short目t 3曲 380 
Distance to 
Level Flight, 

m 

Table 6.5.4 Distances from Sensitive Facades to Noise Sources ,during Final Stage 

仁立 Sensitive Facade 

3 4 6 7 9 10 11 13 14 18 19 m 

Z曲 路。 1咀 123 210 210 270 1揖 1晶 145 Z岫 24 
Disiance for 。
Take Off, m 

Shortest 128 128 
Distance to 
Level Fli吵t，

m 
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Table 6.5.5 Predicted L國" at Sensitive Facades from Measured Noise Levels of Scout 
Helicopter during Take Off 

Scout from Army Air Force 

Sensitive Ex扭曲19 Stage 2 Final Stage 

Facades Lmax Lmax in Lmax Lmax in 4nax Lmax in 
during Level during Level during Level 
Take FdlBig(hAt) , Take FdlBig(hAt) , Take Flight, 
。缸， Off, 0丘， dB(A) 

dB(A) dB(A) dB(A) 

3 85.0 78.7 85.0 

4 85.4 79.5 85.4 

6 90.4 82.2 90.4 

7 91.5 81.7 91 .5 

9 86.9 81.7 86.9 

1日 86.9 83.5 86.9 

11 89.4 89.5 84.7 

13 90.8 88.2 82.0 79.2 一 90.8 88.2 

14 90.8 88.2 81.6 78.7 90.8 88.2 

18 90.3 81 .3 90.3 

19 85.7 79.3 85.7 

20 85.7 79.7 85.7 

Note: The existing noise level at sensitive facade 11 was estimated based on the 
measured noise level of Sikorsky S76 because there is no Scout helicopter is 
presently being operated at Fenwick Pier Street helipad. 

1.ilJ1llJ1tlJllJ1tjllJ1lJ :::::: Predicted Lm目 at all sensitive facades during the Stage 2 helipad arrangements are 
within the HKPSG lin1it except sensitive facade 11. However, the predicted noise 
level 刮目的itive facade 11 during Stage 2 shows an approximately similar figure to 
existing conditions. Moreover, the sensitive receivers 趴 the viαnity of the Fenwick 
Pier Street helipad are 自tted with good quality windows and central air-conditioning 
system. Therefore, the helipad arrangement at Stage 2 will not cause any addi世onal
函、pacts on the sensi討ve facades. 

Predicted Lmax at sensitive facades 3, 4, 9, 10 and 11 during the fimil stage are within 
the HKPSG limit, but the Lmax at sensitive facades.6, 7, 13, 14, 18, 19 and 20 exceed the 
guideline limit. However, the existing helicopter noise levels at the facades of 6, 7, 13, 
14，的， 19 and 20 were calculated to be the same as future levels. Noise at sensitive 
facade U is calculated to be marginally below the guideline limit. Comparing the 
distances of existing and proposed helipads to the facade, the predicted noise level 

CES (Asia) Ltd 99 



llIB--Ih--EJ 

‘

p

、

P

Territory Development Department Central Redamation Phase II EIA 

should be lower than the existing helicopter noise because 01 the greater distance. It 
is concluded that the relocated helipads during the final stage wi lI cause no additional 
impact when compared with thc existing location 

J 6.5.5 Control 

AlI sensitive facades have high quality glazing and air conditioning. In accordance 
with the HKPSG, these receivers are not considered to be sensitive to helicopter noise 
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The t1ight path for the helicopter should be clearly defined to maximise the distance 
from sensitive facades. A minimum distance of 185 m should be maintained between 
the helicopters and sensitive receivers during level t1ight, in order to meet the HKPSG 
requirements. Obviously during the approach or take off this distance cannot be 
maintained. Noise from other types of helicopters should be assessedbefore being 
operated c10se to the affected area. Other mi討gation measures are limited to use of 
quieter, or silenced helicopters. Such recommendations for operational changes are 
not controllable within the framework of this study 

6.5.6 Monitoring and Audit Requirements 
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Monitoring of helicopter noise should be undertaken if there are complaints. A 
monitoring station should be set up at the location where the complaint arises, as far 
as is practical. Otherwise, the assessment point should be in line with the sensitive 
facade and the location of the helipad. The monitoring results can then be adjusted 
to represent noise levels at the sensitive facade by means of standard acoustical 
principles and practice. However, it should be noted that future complaints with 
regard to noise would be directed at the helipad operators, with the subsequent 
responsibility for mitigation action falling to them 
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7 CONCLUSIONS 

7.1 Water Quality 

The planned reclamation should not in itself have any impact on tidal water 
movements and overall water quality. The effluent aris:趴g from 也e increased 
pop叫副on associated wi出 Stages 1 and II of 也e development w迎 be discharged 吋a

由e Wanchai WestSαeening Plant and 也einαeased discharge wou1d have a localised 
effect on water quality characteristics in 位le immediate vicinity of 仕k outfall. 
However，也einαeased discharge should not have a significant or observable impact 
on overall water quality 扭曲eh盯bour.

/ 
Thecons甘uction of the new seawall w迎 require 位le dredging of 101，αJO m3 of marine 
mud and this wou1d inαease suspended solid concen恤位ons 10αlly for the dura世on
of the dredging period. A sediment plume may be generated and 也is cou1d extend 
some distance either side of the dredging site, although the visual impact is expected 
to be !irnited due to the reduced concen甘ations high in the water colurnn. With 
appropriate dredging prac世ce， increases in suspended solid concen甘ations are 
expected to remain below approx加ately 0.01 kw'm3 over most of 也e 缸ea affected. 
In view of 也ev缸iab也可 in the naturally occurring suspended solid concen甘ations

and the short duration of 血e dredging exercise, it is not 出ought that 出e dredging 
would affect any local sensitive receivers such as cooling water intakes. S迦úlarly，

projected increases in BOD and ∞，rresponding reductions in Dissolved Oxygen 
concentrations are not considered to be significant in the present case. A monitoring 
and audit programrne shou1d be carried out during 出e dredging period to confirm 
this assessme的 and appropriate mitigation/action plans developed on 出e basis of 
T AT levels to II吐nimise 訂ly adverse impacts on intakes. 

In terms of 組lop包ons， there will be li凶e difference on water quality grounds sin目
位le area to be filled is contained. Although the potential for dispersion of materials is 
very !irnited it is likely 出at marine sand wou1d be preferable for 也e purpose of 
exercising quality con缸。I over the materials entering 位le site and potential 
introduction of pollutants. If the site were to be utilised as a public dump it would be 
necess訂Y to impose 5甘ict control on vehicles entering 位le site to ensure that 
pu甘escible material does not enter 位le site or 也e reclamation 

7.2 Waste Arising 

Waste will be generated from the demolition of exis也19 buildings and the sea walls 
in the Study area. Other waste will be generated as a result of general construction 
activity on the site. Utilising most of 位也 material wi出n the development, preferably 
in an area where overs包ed material can be accommodated without further processing, 
。任ers an oppor旭則可 to minimize the environmental 加pact arising from disposal of 
this material 0旺:-site.

Al血。ugh u組isation of cons甘uction waste as fill material represents a useful 
oppo社unity for disposal of on-site generated material, on-site processing of materials 
to ensure compliance wi也 the quality and size grading criteria w迎 promote additional 
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dust and noise sources. Of the disposal route options 仕le use of marine fill is 
favoured on environmental grounds since it limits 位le number of on-site ac世vitiesand
仕le number of trucks accessing the site. In terms of land based sources the use of 
con甘actor sourced material is preferable for tworeasons. Firsιregula包。n ofthe flow 
of vehicles and materials is more easily accomplished wi血 contractor so凹cing.

Se∞ndly， quality control becomes more di飽cult with intermittent supplies and 
extended stockpiling. Bo血 have implications for noise and air quality. 

The major proportion of dredged material removed for 佳時 formation of 甘le seawalls 
is contaminated by 廿ace metals and corresponds to Class C material suitable for 
Contained Disposa1. It is proposed that 位白 material will be disposed of at East Sha 
Chau Contained Disposal Facility andlor any alternative site specified by FMC!EPD. 
Dredging operations will be regulated by contract performance specifica位ons and a 
monitoring and audit programme. 

7.3 Air Quality 

Forbo血 marine and land based fill material options, predicted dust levels during the 
cons仕咐。n phase will be high at some sensitive receivers, and dust suppre甜。n
measures will be required to min誼通se 位ús impact. Dispersion modelling indicates 
也at less dust nuisance w迎。ccur wi血 the marine based fill material op位on at all 也e

sensl包ve receivers. Therefore, marine based fill material would be the preferable 
option 趴 terms of air quality. For land based fill material, there will be no on-site size 
red uction and the on1y difference趴也e quantity of dust generated between operation 
as public dump, or the use of con廿actor sourced fill, will be determined by the 
frequency and dis甘ibution of vehicles and materials entering the site. 

Dust suppression measures and 位leir e証éctiveness were assessed，缸ld specimen 
Con甘act Specifications are presented 出at provide a mecllanism for implementation 
and controL 

For 位le operational phase, all predicted concen甘甜ons for CO are compliant wi血
statutory Air Quality 0均ectives. Modelling indicates 伽t the l-hour average 
concen甘ations for N02 and RSP w沮聞自ed 也eAQOof3∞μgm.3 and the aα:eptable 
limit of 346μgm.3 respec世vely at ASR 7 and ASR 8 in both development stages. 
However, these two receptors are fitted with cen甘al air condi位oning and 位le air 
intakes are installed 向。dium levels. The N02 1ev曲 at 血e height of air intakes w咀I

be reduced by appro剋mate 30% and unacceptable air quality impact due to road 
甘a的c is not therefore expected. Assuming that 仕le peak hour traffic volume consists 
of 7% of 仕le daily 甘a飽c flow, according to 也e predicted l-ho凹 average RSP va1ues 
and considering that worst αse meteorological condi位ons rarely persisted L'l a day, 
exceedance of the RSP 24-hour AQO at ASR 7 and ASR 8 is not expected. 

Odour impact that may arise from 位le pumping station of the sewerage system is 
considered within the Strategic Sewage Disposal Strategy Study. In order to con甘01

odour and meet αurent EPD requirementιan odour removal system. will be 
incorporated into the pumping station ventilation system using ac世vated c位bon

filters. 

CES (Asia) Ltd 1位
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7A Noise 

The construction noise assessment showed that the maximum noise levels at the 
buildings in the vidnity of the site would be between 78 - 87 dB(A) if public dump 
and contractor sourced materials were used for reclamation. However, the maximum 
noise levels at the sensitive receivers will be reduced to 76 - 84 dB(A) if marine fill is 
adopted for reclamation. Therefore, reclamation by using marine fill is recommended 
to minimise the noise impact. Buildings except those inside the Prince of Wales 
Barracks are not parti凹larly sensitive to noise and have high quality glazing and air
conditioning which will attenuate received noise levels in日de the building. Noise 
levels at the blocks inside Prince of Wales Barracks can be reduced by providing noise 
barriers of practical height to shield the direct line of sight to the construction 
activities from the blocks inside Prince of Wales Barracks 

Speα自c measures for noise mitigation are included in the Report, and specimen 
Contract Clauses are prov:ded. A contractually binding day-time noise limit (normallv 
75 dB(A)) is recommended. Provision of such a requirement would severel\' limit th亡
number of trucks allowed on site at any time. This may considerably lengthen the 
t詛咒 period for formation of the reclamation. 
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From a noise perspective there is little difference between Jorming the reclamation 
from contractor sourced material, in comparison with the public dump option. 
However, there is a slight benefit in that the delivery routes of trucks can be 
controlled through the contract, thus preventing trucks using local roads or unsuitable 
routes for access to the site. 

Road traffic noise assessment indicated that most of the sensitive facades in the 
vicinity of the proposed development were subjected to external facade noise levels 
higher than 70 dB(A) 

Predicted traffic t10ws (and hence noise levels) for the design years will be lower than 
existing levels. Therefore, future traffic noise would not cause any additional noise 
impacts on these sensitive facades. 

Existing buildings are not especially sensitive to 廿affic noise impacts, however, 
mitigation should be incorporated into the designs of fu仙re buildings. 

The helicopter noise assessment indicates that the maximum noise levels at some 
sensitive facades close to the proposed helipads may exceed the HKPSG limits 
However, the relocated helipads during the intermediate and final stages will not 
cause any additional impacl on the receivers. Mitigation measures are limited, and 
would rely on changes to the helipad operations. 

CES (Asia) Ltd 103 
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7.5 General 

T]--,2 Consultants conclude that on the basis of the predicted impacts, the use of marine 
sand for site formation poses fewer adverse environrnental effects than the alternative 
contractor sourced fill or public dump options. The reduction of potential adverse air, 

noise and ,vô. ter impacts for this option results directly from reduced truck movements 
and on-site handling, The primary benefit of contractor 50urcing is that it offers the 
opportunity to utilise valuable surplus materials , ln view of the relatively srnall 
arnount 01 自11 required for the reclarnation, the contractor can obtain rnarine sand 
from the approved marine borrow areas for other reclamation projects , It mav none 
the less be concluded that from the perspective of the residents and adjacent 
buildings, noise and air quality deterioration would be a feature of both contractor 
sourcing and utilisation of public durnp rnaterial, and it is therefore recornrnended 
that the preferred choice of marine fill is selected 

CES (Asia) Ltd 
4. nu 1 
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1. 

2. 

CENTRAL AND WAN CHAI RECLAMATION DEVELOPMENT 

Agreement No. CE 33/92 

Tamar Basin Development 

ENVIRONMENTAL ASSESSMENT 

SCOPE OF WORK 

Purpose of the Environmental Assessment 

1.1 The purpose of the assessment is to provide information on the nature and extent of 
potential environmental impacts associated with the proposed Tamar Basin 
Development in CWRFS. This information will contribute to decisions on: 

(i) the acceptability of any adverse environmental consequences that are likely 
to arise from the construction and operation of the development and related 
facilities and 

(ii) conditions for the design, construction and operation of the project. 

Objective of the Environmental Assessment 

2.1 The objectives of the assessment are as follows: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

to describe the proposed development and related facilities for their 
development; 

to identify and describe the elements of the community and environment 
likely to be affected by the proposed development; 

to minimise pollution and nuisance arising from the various stages of 
development and its operation and environmental disturbance during 
construction and operation of the project; 

to identify and evaluate the net environmental impacts and cumulative effects 
expected to arise during the construction and operation of the development 
in relation to the existing and planned community and neighbouring land 
uses; 

to identify methods, measures and standards to be included in the design, 
which may be necessary to mitigate these impacts and reduce them to 
acceptable levels; 

to recommend environmental monitoring and audit requirements necessary to 
ensure the effectiveness of the environmental protection measures adopted; 

- 1 -
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3. Technical Requirements of the Environmental Assessment Study 

The Environmental Assessment Study shall include, but shall not necessarily be limited to the 
following tasks :-

3.1 Construction Phase Assessment 

3.1.1 

(a) 

(b) 

3.1.2 

(a) 

(b) 

3.1.3 

(a) 

(b) 

Noise Impact Study 

Identify interactions between noise sensitive receivers and 
construction activities to determine the extent of potentially 
unacceptable .construction noise impacts. The assessment should 
follow the requirements contained in all ordinances & their 
Regulations governing the control of construction noise currently in 
force in Hong Kong and follow guidelines advised by the Director of 
Environmental Protection. 

Formulate appropriate noise control measures for inclusion in 
contract documentation. 

Air ?ollution Study 

Identify those construction activities likely to cause potential dust (or 
other air pollutant) problems to receptors. 

Recommend appropriate air pollution control measures for 
consideration in the design. 

Water Quality Impact Study 

From a knowledge of the likely type, sequences and duration of 
construction activities required for project implementation, identify 
those activities likely to have an impact on the affected 
watercourse/water bodies. Such activities should include both on-site 
operations such as dredging and reclamation (e.g. by public 
dumping), etc and off-site operations such as borrowing and mud 
disposal. 

identify interactions between sensitive receivers and various pollutant 
sources from construction activities and sewerage discharge to 
determine the adverse effects (if any) of construction on water quality 
of watercourse/water bodies. In particular, assess the potential 
increase in turbidity levelS, bacteria counts and biochemical oxygen 
demand and any subsequent decrease in dissolved oxygen level in the 
water column due to disturbance of bed sediments during dredging 
and arising from placement of ill, and the potential for release of 
metals, sulphides, ammonia or organics during dredging. 

- 2 -
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(c) 

3.1.4 

(a) 

(b) 

Recommend appropriate mitigation and control measures for 
inclusion in contract documentation. Where appropriate, make 
suggestions for practical mitigation measures and monitoring for 
compliance. 

Construction Waste Impact Study 

Identify the quantity, quality and timing of the waste, contaminated 
spoil/dredged materials, construction and demolition wastes, and 
surplus excavated material arisings as a result of the construction 
activities. 

Recommend suitable waste handling and disposal measures including 
considerations fro the reuse/recycling of surplus excavated materials 
and construction wastes for constrcution purpose so as to minimise 
the amount of wastes to be disposed of at land fills. Recommend 
suitable handling and disposal measuers for any contaminated spoils 
generated as a result of dredging and reclamation. 

3.2 Operational Phase Assessment 

3.2.1 

(a) 

(b) 

3.2.2 

(a) 

(b) 

(c) 

3.2.3 

(a) 

Noise Impact Study 

Assess traffic noise impact to the identified noise sensitive receivers 
and proposed traffic noise amelioration measures if the predicted 
traffic noise level exceeds the HKPSG criteria. 

Assess Helipad operating noise impact and propose noise 
amelioration measures with respect to HKPSG criteria. 

Air Pollution Modelling Study 

Assess the air pollutant levels at the receptors due to the proposed 
projects using dispersion model to be agreed with the Director of 
Environmental Protection. 

Assess odour impact due to the associated infrastructural facil ities 
(e.g. sewerage systems). 

Proposed cost effective amelioration measures in situations where the 
predicted air pollution levels exceed the Hong Kong Air Quality 
Objectives. 

Water Ouality Impact Study 

Assess the adverse effects, if any, of the proposed infrastructures and 
facilities; marine deposits generated as a result of reclamation, 
existing storm drains and the sewage outfalls on the water quality of 
the waterhouse/water bodies. Assessment methodology shall be 
agreed with EPD. 

- 3 -
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(b) 

(c) 

3.2.4 

(a) 

(b) 

Determine qualitatively whether the presence of the reclamation will 
affect the hydraulics and water quality in the harbour. 

Recommend appropriate cost effective amelioration measures to 
minimise any adverse affects identitied. 

Sewerage Impact Study 

Identify the impact of reclamation and also the proposed development 
on the existing sewerage, screening plants and outfalls. 

Recommend appropriate cost effective amelioration 
measures/improvement works to minimise any adverse impacts 

. identitied. 

3.3 MonitOring and Post-Project Audit Requirements 

3.3.1 

3.3.2 

Reporting 

Environmental Monitoring 

Define environmental monitoring requirements including any 
necessary programme for baseline, construction impact and 
compliance monitoring. 

Post-Project Audit 

Formulate environmental audit requirements including any necessary 
compliance and post-project audit pr()grammes to review the 
environmental monitoring data. Assess compliance with regulatory 
requirements, policies and standards and identify and remedial works 
required to redress unaccept~.ble consequential or unanticipated 
environmental impacts. 

The output of the assessment shall consist of an EIA study report which satisties the 
requirements of this Brief in respect of the prediction and assessment of impacts, 
identitication of necessary mitigation measures and specitication of environmental monitoring 
and audit requirements. The report shall take into account any revisions and supplements as 
might be required by the Director of Environmental Protection. 

- 4 -
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2. 

SAMPLE SPECIFICATION CLAUSES FOR 

ENVIRONMENTAL PROTECTION 

AVOIDANCE OF NUISANCE 

(i) The Contractor shall be responsible for ensuring that no earth, rock or debris 
is deposited on public or private rights of way as a result of his operations, 
including any deposits arising from the movement of plant or vehicles. The 
Contractor shall provide a vehicle cleaning facility at the exits from the works 
areas where excavated material is hauled, to the approval of the Engineer and 
to the requirements of the Commissioner of Police. 

(ii) 

(ill) 

(iv) 

The Contractor shall ensure that existing stream courses and drains within and 
adjacent to works areas are kept safe and free from any debris and any 
excavated materials arising from the Works. The Contractor shall ensure that 
chemicals and concrete agitator washings are not deposited in watercourses. 

Water and waste products arising on works areas shall be collected, removed 
from works areas via a suitable and properly designed temporary drainage 
system and disposed of at a location and in a manner that will cause neither 
pollution nor nuisance. 

The Contractor shall construct, maintain, remove and reinstate as necessary 
temporary drainage works and take all other prec:;.autions necessary for the 
avoidance of damage by flooding and silt washed down from the Works. He 
shall also provide adequate precautions to ensure that no spill or debris of any 
kind is allowed to be pushed, washed down, fall or be deposited on land or 
the seabed adjacent to works areas. 

(v) In the event of any spoil or debris from construction works being deposited 
on adjacent land or seabed or any silt washed down to any area, then such 
spoil, debris or material and silt shall be irrunediately removed and the affected 
land or seabed and areas restored to their natural state by the Contractor to 
the satisfaction of the Engineer. 

Air Quality 

GENERAL REQUIREMENTS 

(i) 

(ii) 

The Contractor shall undertake measures to prevent dust nuisance as a result 
of his activities. Any air pollution control system installed shall be operated 
whenever the plant is in operation. 

The Contractor shall not install any furnace, boiler or other similar plant or 
equipment using any fuel that may produce air pollutants without the prior 
written consent of the Director of Environmental Protection (DEP) pursuant 
to the Air Pollution Control Ordinance. 

(ill) The Contractor shall not burn debris or other material on the works areas. 

(iv) The Contractor shall implement dust suppression measures which shall 
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include, but not limited, to the following: 

(a) Stockpiles of sand and aggregate greater than 20 m' for use in concrete 
manufacture shall be enclosed on three sides, with walls extending 
above the pile and 2 m beyond the front of the pile. 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

(i) 

(k) 

Effective water sprays shall be used during the delivery and handing 
of all raw sand and aggregate, and other similar materials, when dust 
is likely to be created and to dampen stored materials during dry and 
windy weather. 

Areas where there is a regular movement of vehicles shall have all
weather surfaces to a standard agreed with the Engineer and be kept 
clear of loose surface material. . 

If used, conveyor belts shall be fitted with windboards, and conveyor 
transfer points and hopper discharge areas shall be enclosed to 
minimise dust emission. Conveyors carrying materials which have the 
potential to create dust shall be totally enclosed and fitted with belt 
cleaners. 

Cement and other such fine grained material delivered in bulk shall be 
stored in closed silos fitted with a high level alarm indicator. The high 
level alarm indicators shall be interlocked with the filling line so that 
in the event of the hopper approaching an overfull condition, an 
audible alarm will operate and the pneumatjc line to the filling tanker 
will close. 

Air vents on cement silos shall be fitted with suitable fabric filters 
provided with either shaking or pulse-air cleaning mechanisms. The 
fabric area shall be determined using an air-cloth ration (filtering 
velocity) of 0.01 - 0.03 m/s. 

Weigh hoppers shall be vented to a suitable filter. 

The filter bags in the cement silo dust collector" must be thoroughly 
shaken after cement is blown into the silo to ensure adequate dust 
collection for subsequent loading. 

The provision of adequate dust suppression plant including water 
bowers with spray bars or means of applying surface chemical 
treatment. The details of which shall be submitted to an approved by 
the Engineer. 

Areas of reclamation shall be completed, including final compaction, as 
quickly as possible consistent with good practice to limit the creation 
of wind blown dust. 

Unless otherwise approved by the Engineer, the Contractor shall 
restrict all motorised vehicles on the work areas to a maximum speed 
appropriate to the quality of the haul roads and confine haulage and 
delivery vehicles to designed road ways inside the work areas. 
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4. 

(v) 

(I) If applicable, the Contractor shall arrange blasting techniques so as to 
minimise dust generation. 

At any concrete batching plant or crushing plant being operated on the work 
areas the following additional conditions shall be complied with: 

(a) 

(b) 

Where dusty materials are being discharged to vehicles from a 
conveying system at a fixed transfer point, a three-sided roofed 
enclosure with a flexible curtain across the entry shall be provided. 
Exhaust fans shall be provided for this enclosure and vented through 
a suitable fabric filter system. 

Any vehicle with an open load carrying area used for moving 
potentially dust producing materials shall have properly fitting side 
and tail boards. Materials having the potential to create dust shall not 
be loaded to a level higher than the side and tail boards, and shall be 
covered by a clean tarpaulin in good condition. The tarpaulin shall be 
properly secured and shall extend at least 300 mm over the edges of 
the side and tail boards. 

OPERATING MINERAL WORKS (CRUSHING PLANTS) ON WORK AREAS 

The Contractor will not be allowed to operate Mineral Works (Crushing Plant) on the 
works areas. 

MONITORING OF DUST (TSP) LEVELS 

General Requirements 

(i) 

(ii) 

(ill) 

(iv) 

(v) 

The Contractor shall carry out the Works in such a manner as to minimise 
dust emissions during execution of the Works. 

The Engineer may require equipment intended to be used on the Works to be 
made available for inspection and approval to ensure that it is suitable for the 
project. 

The Contractor shall devise and arrange methods of working to minimise dust 
emissions, and shall provide experienced personnel with suitable training to 
ensure that these methods are implemented. 

Before the commencement of the Works, the Contractor shall submit to the 
engineer the proposed methods of working. 

After commencement of the Works if the equipment or work methods are 
believed by the Engineer to be causing serious air pollution impacts, remedial 
proposals shall be drawn up by the Contractor and, once approved by the 
engineer, implemented. In developing these remedial measures, the 
Contractor shall inspect and review all dust sources that may be contributing 
to the pollution impacts. Where such remedial measures include the use of 
additional or alternative equipment such equipment shall not be used on the 
Works until approved by the Engineer. Where remedial measures include 
maintenance or modification of previously approved equipment such 
equipment shall not be ll:;ed on the Works until such maintenance or 
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5. 

modification is completed and the adequacy of the maintenance or 
modification is demonstrated to the satisfaction of the Engineer. 

(vi) If the Engineer finds the approved remedial measures are not being 
implemented and that serious impacts persist, he may direct the Contractor to 
cease related parts of the Works until the meaSl1res are implemented. No 
claims by the Contractor shall be entertained in connection with such a 
direction. 

(vii) The Contractor shall provide two high volume air samplers and associated 
equipment and consumables and shelters in accordance with Part 50 of
Chapter 1 Appendix B of Title 40 of the Code of Federal Regulations of the 
USA within one week of the commencement of the Works. The samplers, 
equipment and shelters shall be constructed so as to be transferable between 
monitoring stations. 

(viii) The Contractor shall construct suitable access, at each monitoring station in 
areas to be directed by the Engineer. Alternative locations may be necessary 
if difficulties arise in obtaining access, or if the locations become unsuitable. 

The exact location and direction of the monitoring equipment at each 
monitoring station shall be agreed with the Engineer. Monitoring stations 
points shall be free from local obstructions or sheltering, subject to practical -
consideration. 

(ix) The dust (TSP) levels will be measured by the "Higl;} Volume Method for the 
total suspended particulars" as described by the United States Environmental 
Protection Agency in 40 CFR Part 50. 

(x) The Engineer will carry out baseline monitoring prior to the commencement 
of major construction wurks to determine and agree with the Contractor 
ambient dust (TSP) levels at each specified monitoring station. The baseline 
monitoring will be carried out for a period of at least two weeks, with 
measurements to be taken every day at each monitoring station. 

(xi) Should the impact monitoring record dust levels which are indicative of a 
deteriorating situation so that closer monitoring is reasonably indicated, then 
the Engineer may instruct the Contractor to undertake daily impact monitoring 
at anyone or more of the monitoring stations until the results indicate an 
improving and acceptable level of air quality. 

ACTION OF CONSTRUCTION DUST (TSP) LEVELS 

(i) Where the Engineer determines that the recorded dust (TSP) level is 
significantly greater than the levels established in the baseline sl'rvey, the 
Engineer will direct the Contractor to take effective remedial measures 
including, but not limited to, reviewing dust source and modifying working 
proced ures. 

(il) The Contractor shall inform the Engineer of all steps taken. Written reports 
and proposals for action shall be passed to the Engineer by the Contractor 
whenever the Engineer determines that air quality monitoring shows that the 
recorded dust (TSP) level is significantly greater thall the levels established in 
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the baseline surveyor breaching the Air Quality Objectives, or accepted 
guidelines. 

(ill) If the Engineer finds that approved remedial measures are not being 
implemented and that serious.impacts persist, he may direct the Contractor to 
cease related parts of the Works until the measures are implemented. No 
claims by the Contractor shall be entertained in connection with such a 
direction. 

Water Pollution Control and Water Quality Monitoring 

GENERAL REQUIREMENTS 

(i) 

(ii) 

(ill) 

(iv) 

(v) 

(vi) 

The Contactor shall carry out the Works in such a manner as to minimise 
adverse impacts on the water quality during the execution of the Works. In 
particular he shall arrange his method of working to minimise the effects on 
the water quality within the works areas, adjacent to the works areas, on the 
transport routes to and from the works areas and at the loading, and dumping 
areas. 

If marine plant is used on the Works, it shall be inspected by the Engineer to 
ensure that the plant is suitable for the project and can be operated to achieve 
the water quality requirements (WQRs) detailed in Clause 8 of this appendix. 
The Contractor shall provide facilities to the Engineer for inspecting or 
checking such vessels and shall not use such vessels or plant for the Works 
without the approval of the Engineer. The ~ngineer may require the 
Contractor to carry out trials of any plant or vessels to prove their suitability. 

The Contractor shall devise and arrange methods of working to minimise 
water pollution and to meet the WQRs and shall provide experienced 
personnel with suitable training to ensure that these methods are 
implemented. 

Before the commencement of the Works, the Contractor shall submit to the 
Engineer the proposed methods of working. 

After commencement of the Works, if the plant or work methods are believed 
by the Engineer to be causing serious water pollution impacts, the Contractor 
shall propose remedial measures which may include, but not be limited to, 
the pollution avoidance measures outlined in clause 10 of this appendix. 
Where such remedial measures include the use of additional or alternative 
plant such plant shall not be used on the works until approved by the 
Engineer. Where remedial measures include maintenance or modification of 
previously approved plant, such plant shall not be used on the works until 
such maintenance or modification is completed and the adequacy of the 
maintenance or modification is demonstrated to the satisfaction of the 
Engineer. 

If the Engineer finds that approved remedial measures are not being 
implemented and that serious impacts persist, he may direct the Contractor to 
cease related parts of the Works until the measures are implemented. No 
claims by the Contractor shall be entertained in connection with such a 
direction. 
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7. DEFINITIONS 

8. 

9. 

(i) For use in this contract only, the following definition is used:-

(a) unsuitable material - material taken from the area of the Works. 
(including borrow areas), which is unsuitable for use as fill material. 
The material may include builders debris, spoil and hard material 
dumped by others. 

WATER QUALITY REQUIREMENTS - APPLICABLE IF THERE IS TO BE 
RECLAMATION FORMATION AS PART OF THE WORKS 

The Contractor shall minimise adverse impacts resulting from the dumping operations 
on water quality. To achieve these requirements the Contractor shall design and 
implement methods of working that:-

(~) minimise loss of material during transport of fill material; 

(b) 

(c) 

prevent discharge of fill material except at approved locations; 

prevent the avoidable reduction, due to the Works, of the dissolved oxygen 
content of the water adjacent to the Works; 

WATER QUALITY MONITORING EQUIPMENT - APPLICABLE IF THERE IS TO 
BE RECLAMATION FORMATION AS PART OF THE WORKS 

(i) 
"-

The Contractor shall provide the following eqUipment within one week of the 
commencement of the Contract:-

(a) Dissolved oxygen and temperature measuring equipment 

(b) 

The instrument shall be a portable, weatherproof dissolved oxygen 
measuring instrument complete with cable, sensor, comprehensive 
operation manuals, and be operable from a DC power source. It shall 
be capable of measuring:-

• 

• 

a dissolved oxygen level in the range of 0-20 mgIL and 0-200% 
sa tura tion; and 

a temperature of 0-45 degree Celsius 

It shall have a membrane electrode with automatic temperature 
compensation complete with a cable of not less than 30 m in length. 
Sufficient stocks of spare electrodes and cable shall be maintained for 
replacement where necessary. (YSI model 58 meter, YSI 5739 probe, 
YSI 5795A submersible stirrer with reel and cable or similar approved). 

Turbidity Measurement Instrument 

A portable, weatherproof turbidity-measuring instrument complete 
with cable, sensor and comprehensive operation manuals. The 
equipment shall be operable form a DC power source. It shall have a 
photoelectric sensor capable of measuring turbidity between 0-100 NTU 
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(c) 

(d) 

(e) 

and be complete with a cable at least 30 m long. (Partech Turbidimeter 
Model 7000 3RP mark 2 or similar approved). 

Suspended Solids Sampling Equipment 

A 12 volt DC powered peristaltic pump equipped with a Tygon tubing 
of at least 30 m length. 

Thermometer 

A laboratory standard certified mercury thermometer with an accuracy 
of at least 0.5 degree Celsius. 

Water depth Detector 

A portable, battery-operated echo sounder. 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 programme. (Seafarer 700 or 
similar approved). 

(il) Monitoring instruments shall be checked, calibrated and certified by an 
approved accredited laboratory before use on the Works and subsequently re
calibrated at 3-month intervals throughout all stages of the water quality 
monitoring. Response of sensors an electrodes should be checked with 
certified standard solutions before each use. The turbidity meter shall be 
calibrated to establish the relationship between turbidity readings (in NTU) 
and levels of suspended solids (in mgIL). 

GENERAL PROCEDURES FOR THE AVOIDANCE OF POLLUTION DURING 
TRANSPORTING, AND DUMPING 

(i) The Contractors' equipment shall be designed and maintained to minimise the 
risk of silt and other contaminants being released into the water column or 
deposited in other than designated locations. 

(ii) Pollution avoidance measures shall include but are not limited to the 
following:-

(a) mechanical grabs shall be designed and maintained to avoid spillage 
and shall seal tightly while being lifted; 

(b) 

(c) 

(d) 

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

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

the marine works shall cause no visible foam, oil, grease, scum, litter 
or other objectionable matter to be present on the water within the 
work areas or dumping grounds; 
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(ill) 

(e) barges shall be fitted with tight fitting seals to their bottom openings 
to prevent leakage of material; 

(f) excess material shall be cleaned from the decks and exposed fittings of 
barges before the vessel is moved; 

The engineer may monitor vessels transporting material to ensure that no 
dumping outside the approved location takes place and that loss of material 
does not take place during transportation. The Contractor shall provided all 
reasonable assistance to the Engineer for these purposes. 

The Contractor shall ensure that material is disposed of at the approved 
locations. He will be required to ensure accurate positioning of vessels before 
discharge and will be required to submit and agree proposals with conditions 
of a licence issued by the DEP under the Dumping at Sea Act (Overseas 
Territories) Order 1975. Floatable and certain contaminated material (as 
defined by DEP) will not be acceptable at marine dumping grounds and will 
require other methods of disposal. 

11. REMOVAL OF WASTE MATERIAL 

(i) 

(ii) 

(ill) 

(iv) 

(v) 

(yi) 

Notwithstanding the provisions of the GCC the Contractor shall not permit 
any sewage, waste water or effluent containing sand, cement, silt or any other 
suspended or dissolved material to flow from the works areas onto any 
adjoining land or allow any waste matter or refuse to be deposited anywhere 
within the works areas or onto any adjoining land and shall have all such 
matter removed from the works areas. 

The Contractor shall be responsible for temporary training, diverting or 
conducting of open streams or drains intercepted by any works and for 
reinstating these to their original courses on completion of the Works. 

The Contractor shall submit any proposed stream course and nullah temporary 
diversions to the Engineer for agreement one month prior to such diversion 
works being commenced. Diversions shall be constructed to allow the water 
flow to discharge without overflow, erosion or washout. The area through 
which the temporary diversion runs is to be reinstated to its original condition 
when the temporary diversion is no longer required. 

The Contractor shall segregate inert construction waste material suitable for 
reclamation or land formation and shall dispose of such material at a public 
dumping area(s). 

Non-inert construction waste material deemed unsuitable for reclamation or 
land formation and other waste materials shall be disposed at a public landfill. 

The Contractor's attention is drawn to the Waste Disposal Ordinance, the 
Public Health and Municipal Services Ordinance and the Water Pollution 
Control Ordinance. 
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12. DISCHARGE INTO SEWERS AND DRAINS 

13 

(I) 

(ii) 

(ill) 

The Contractor shall not discharge directly or indirectly (by runoff) or cause 
or permit or suffer to be discharged into any public sewer, storm-water drai'1, 
channel, stream-course or sea, any effluent or foul or contaminated water or 
cooling or hot water without the prior consent of the relevant Authority who 
may require the Contractor to provide, operate and maintain at the 
Contractor's own expense, within the premises or otherwise, suitable works for 
the treatment and disposal of such effluent or foul or contaminated or cooling 
or hot water, 

If any office, site canteen or toilet facilities is erected, foul water effluent shall, 
subject to paragraph 12(i) above, be directed to a foul sewer or to a sewage 
treatment facility, 

The Contractor's attention is drawn to the Buildings Ordinance, the Water 
Pollution Control Ordinance and the Technical Memorandum "Standards for 
Effluents Discharged into Drainage and Sewerage Systems, Inland and Coastal 
Waters," 

NOISE POLLUTION CONTROL 

(i) 

(ii) 

(ill) 

The Contractor shall comply with and observe the Noise Control Ordinance 
and its subsidiary regulations in force in Hong Kong, 

The Contractor shall provide an approved integrating sound level meter to IEC 
651:1979 (Type 1) and 804:1985 (Type 1) for the exclusive use of the Engineer 
at all times. The Contractor shall maintain the meter in proper working order 
and provide a substitute when the meter is out of order or otherwise not 
available, 

The addition to the requirements imposed by the Noise Control Ordinance, 
to control noise generated from equipment and activities for the purpose of 
carrying out any construction work other than percussive piling during the 
time period from 0700 to 1900 hours on any day not being a general holiday 
(including Sunday), the following requirements shall also be complied with: 

(a) 

(b) 

The noise level measured at 1 m from the most affected external facade 
of the nearby noise sensitive receivers from the construction work 
alone during any 30 minute period shall not exceed an equivalent 
sound level (Leq) of 75 dB(A), 

The noise level measured at 1 m from the most affected external facade 
of the nearby schools from the construction work alone during any 30 
minute period shall not exceed an equivalent sound level (Leq) of 70 
dB(A) [65 dB(A) during school examination periods], 

The Contractor shall liaise with the schools and the Examination 
Authority to ascertain the exact dates and times of all examination 
periods during the course of the contract, 
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(c) Should the limits stated in the above sub-clauses (i) and (ii) be 
exceeded, the construction shall stop and shall not recommence until 
appropriate measures acceptable to the Engineer that are necessary for 
compliance have been implemented. 

(iv) Before the commencement of any work, the Engineer may require the 
methods 0.' working, equipment and sound-reducing measures intended to be 
used on the Site to be made available for inspection and approval to ensure 
that they are suitable for the project. 

(v) The Contractor shall devise, arrange methods of working and carry out the 
Works in such a manner so as to minimise noise impacts on the surrounding 
environment, and shall provide experienced personnel with suitable training 
to ensure that these methods are implemented. 

(vi) The Contractor shall ensure that all plants and equipment to be used on site 
are properly maintained in good operating condition and noisy construction 
activities shall be effectively sound-reduced by means of silencers, I;',ufflers, 
acoustic linir.gs or shields, acoustic sheds or screens or other means to avoid 
disturbance to any nearby noise sensitive receivers. 

(vii) Notwithstanding the requirements and limitations set out in clause 3 above 
and subject to compliance with clauses 5 and 6 above, the Engineer may upon 
application in writing by the Contractor, allow the use of any equipment and 
the carrying out of any construction activities for any durations provided that 
he is satisfied with the application which, in his .9pinion, to be of absolute 
necessity and adequate noise insulation has been provided to the educational 
institutions to be affected, or of emergency nature, and not in contravention 
with the Noise Control Ordinance in any respect. 

(viii) No excavator mounted breaker shall be used within 125 m from any nearby 
noise sensitive receivers. The Contractor shall use hydraulic concrete crusher 
whenever applicable. 

(ix) The only equipment that shall be allowed on the Site for rock drilling works 
will be quiet drilling rigs with a sound power level not exceeding 110 dB(A). 
Conventional pneumatically driven drilling rigs are specifically prohibited. 

(x) For the purposes of the above clauses, any domestic premises, hotels, hostel, 
temporary housing accommodation, hospital, medical clinic, educational 
institution, place of public worship, library, court of law, performing arts centre 
or office building shall be considered a noise sensitive receiver. 

(xi) The Contractor shall, when necessary, apply as soon as possible for a 
construction noise permit in accordance with the Noise Control (General) 
Regulations, display the permit as required an copy to the Engineer. The 
Contractor is to note that neither the Authority nor its employees can 
influence the issue or terms of a construction noise permit. 
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Tamar Basin E lA 
Stalion: 司

Instrurr祖nt ID: E 

5can TImes 5al pr Dep5 TO Obs OxgMgtl pH Orp 5.S 
125 62 27.9671 8.952 8.896 17.9522 11.23 6.533 8.007 475.685 19.6525 
126 62.5 25.6115 8.943 8.887 17.9593 10.26 6.94 8.094 476.29 17.955 
127 63 25.5944 8.673 8.619 17.8748 9.28 6.843 8 日66 476.894 16.24 
128 63.5 25 .4007 8.475 8 .422 17.8803 8.79 6 .49 8 日48 476.894 15.3825 
129 64 25.1935 8.196 8.145 17.8724 8.79 6.088 8.117 477 .499 15.3825 
130 64.5 25.0523 7.872 7.823 17.8732 8.3 5.762 8.112 478.103 14.525 
131 65 24.9423 7.674 7.627 17.8568 8.79 5.607 8.094 478.103 15.3825 
132 65.5 24.9072 7.558 7.51 17.8466 9.28 5 .448 8.076 478.707 16.24 

133 66 24.909 7 .414 7.367 17.8521 11.72 5.264 8.066 478.707 20.51 

134 66.5 24.8399 7.36 7.314 17.849 9:77 5.221 8.053 478.103 17 日975

135 67 24.7131 7.099 7 日54 17.8411 8.7日 5.177 8.044 475.081 15.3825 

136 67.5 24.6398 6.757 6.715 17.8474 8.3 5.164 8.025 473.872 14.525 

137 68 24.5748 6.442 6 .402 17.8591 7.33 5.165 8.011 474 .477 12.8275 

138 68.5 24.5755 6.118 6 日B 17.8818 6.84 5.101 8 日02 475.685 11.97 

139 69 24.5502 5.875 5.839 17.8897 6.35 5.054 7.993 476.894 11.1 125 

140 69.5 24.5946 5.731 5.695 17.8865 6.84 4.991 7.984 478.103 11.97 

141 70 24.5558 5.65 5.615 17.8912 34.68 4.938 7.975 477 .499 

142 70.5 24.4745 5.524 5 .49 17.8959 15.14 4.897 7.965 478.7日7

143 71 24 .4853 5.255 5.222 17.8951 6.84 4.86 7.961 478.707 11.97 

144 71.5 24 .4716 4.994 4.963 17 日967 6.35 4.838 7.952 478.1 日3 11.1125 

145 72 24 .4553 4.733 4.703 17.8983 6.35 4.812 7.947 477 .499 11.1 125 

146 72.5 24.4763 4.562 4.534 17.8998 6.35 4.782 7.943 478.103 11.1125 

147 73 24.5428 4 .472 4 .444 17.9006 6.35 4.756 7.943 478.707 11.1125 

148 73.5 24.6055 4.355 4.328 17.8991 6.84 4.714 7.938 479.312 11.97 

149 74 24.6314 4.157 4.131 17.8991 6.84 4.684 7.938 480.52 11.97 

150 74.5 24.6409 3.96 3.935 17.8983 6.35 4.653 7.933 480.52 11.1125 

151 75 24.6954 3.663 3.64 17.9084 6.35 4.618 7.933 481.729 11.1125 

152 75.5 24.7285 3 .402 3.381 17.9092 5.86 4.625 7.929 481.729 10.255 

153 76 24.6935 3.105 3 日86 17.9077 6.35 4.612 7.929 482.334 11.1 125 

154 76.5 24.6651 2.818 2.8 17.91 5.86 4.57日 7.929 482.938 10.255 

155 77 24.712 2.701 2.684 17.9092 6.35 4.559 7.924 483.542 11.1125 

156 77.5 24.7242 2.629 2.612 17.9061 6.35 4.522 7.924 484.147 11.1 125 

157 78 24.676 2.656 2.639 17.9069 6.35 4.498 7.924 4日4.751 11.1 125 

158 78.5 24.6516 2.485 2.469 17.9069 6.35 4 .473 7.92 485.356 11.1125 

159 79 24.6615 2.134 2.121 17.9077 6.35 4.438 7.92 485.356 11.1 125 

160 79.5 24.7003 1.766 1.755 17.9077 6.35 4.46 7.92 485.96 11.1125 
161 80 24.7月17 1.46 1.451 17.9037 5.86 4.454 7.92 485.96 10.255 
162 80.5 24.8349 1.1 73 1.165 17.9006 5.86 4.452 7.92 486.564 10.255 
163 81 25.0336 。 939 。 933 17.9006 5.86 4 .412 7.92 487.169 10.255 
164 81.5 24.9779 0.894 0.888 17.9475 5.86 4.368 7.919 487.169 10.255 

165 82 24.9 。 705 。 7日 1 17.9147 6.35 4.285 7.915 487.773 11.1125 
166 82.5 25.1301 0.427 0.424 17.9288 6.35 4.252 7.92 488.378 11.1125 
167 83 26.1557 。 274 。 272 17.9382 6.35 4.275 7.915 488.378 11.1125 
168 83.5 29.8081 。 139 。 138 17.9436 5.8日 4.264 7.915 488.982 10.255 



Tamar Basin EIA 
5tation: 2 
Instrument 10: E 

Scan ïimes Sal pr DepS TO Obs Oxg Mgι pH Orp 5.S 
218 108 ,5 28 ,6576 9 日43 9 ,782 17 ,9521 1 日 74 6.835 3 ,594 475 ,6766 18 ,795 
219 109 27 ,6577 9 ,816 9.755 17 ,9008 11.23 7 ,349 3 ,589 476 .4817 19 ,6525 
220 109 ,5 27 ,6352 9 ,753 9 ,692 17 ,8831 11 .72 7 ,057 3 ,588 476 ,8266 20 ,51 
221 110 27 ,6396 9 ,591 9 ,531 17 ,9015 11 , 23 6 ,739 3 ,593 476 ,9605 19 ,6525 
222 110 ,5 27 ,5975 9 ,321 9 ,263 17 ,8995 10 ,74 6 ,519 3 ,593 477.6151 18 ,795 
223 111 27 ,5751 9 ,078 9 ,022 17 ,8661 9.77 6 ,301 3.593 478 ,0459 17 ,0975 
224 111 ,5 27 ,5137 8 ,646 8 ,592 17 ,8908 8 ,3 5 ,997 3 ,593 477 ,9252 14 ,525 
225 112 27 ,476 8 ,295 8 ,244 17 ,9115 8 ,3 5 ,709 3 ,593 47日 4816 14 ,525 

226 112,5 27 .4625 7 ,926 7.877 17 ,9i19 9 , 28 5 ,661 3 ,593 478 .8437 16 , 24 

227 113 27 .4188 7 ,567 7 ,519 17 ,928 7 , 81 5 .482 3 ，5日3 478 日958 13 ,6675 

228 113 ,5 27 ,3974 7 , 297 7 , 251 17 ,9362 7 ,81 5 .465 3.594 474 , 8552 13 ,6675 

229 114 27 ,3922 7 ,09 7 ,045 17,9357 8 , 79 5 ,379 3 ,594 473 .7195 15 ,3825 

230 114 ,5 27 ,3782 6 ‘ 73 6 , 688 17 ,9408 7 ,81 5 , 247 3 ,594 474 ,3447 13 ,6675 

231 115 27 ,3529 6 ,388 6.348 17 ,9725 7 ,33 5 .243 3 ,594 475 ,759 12,8275 

232 115 ,5 27 ,3472 6 ,1 6 ,062 17 ,969 7 ,81 5 , 183 3 ,594 476 ,657 13 , 6675 

233 116 27 ,3353 5 ,776 5 ,74 17 ,9826 7 ,81 5 , 119 3 ,594 478 , 1118 13 , 6675 

234 116,5 27 ,3156 5.425 5 ,392 17 ,9963 7 ,33 5 ,047 3 ,594 477 ,3779 12,8275 

235 117 27 , 2929 5 ,057 5 ,025 18 ,0084 7 ,33 5 ,003 3 ,594 478 ，82日 1 12,8275 

236 117 ,5 27 , 2843 4 , 913 4 ,882 18 ,0112 10 ,26 5 , 144 3.594 478 ,8697 17 ,955 

237 118 27 ,2726 4 ,778 4 ,748 18 ,0147 12,7 4 ,95 3.594 478 , 1073 22.225 

238 118 ,5 27 ,2643 4.499 4.471 18 ,015 8.79 4 ,862 3.594 477.6059 15 ,3825 

239 119 27 ,2535 4 , 112 4 ,087 18 日 193 6 ,84 4.772 3 ,594 478 日193 11.97 

240 119 ,5 27 , 2476 3 ,771 3 ,747 18.022 6 ,84 4 ,7 3 ,595 478 ,6794 11 ,97 

241 120 27 ,2393 3 ,591 3 ,568 1 日 0224 6 ,84 4 ,878 3 ,595 479 , 1249 11.97 

242 120 ,5 27 ,2323 3 ,213 3 , 193 18 ,0227 6 ,84 4.732 3 ,595 480 ,611 11 ,97 

243 121 27 ,2303 2 ,926 2 ,907 18 ,0215 6 ,35 4 ,658 3 ,595 480 ，65日2 11.1125 

244 121 ,5 27 , 1986 2 ,728 2 ,711 18 ,0587 6 ,35 4 ,59 3.595 481 ,5499 11 ,1125 

245 122 27 , 167 2 ,701 2 ,684 18 ,0959 6 ,35 4 ,528 3 ,595 481.5593 11 , 1125 

246 122,5 27 , 1354 2 ,692 2 ,675 18 , 1331 7 ,33 5 日94 3 ,596 482 , 5262 12 ,8275 

247 123 27 ,2118 2 ,593 2 ,577 18 ,0195 6 , 35 5, 732 3 , 594 482, 9194 11 , 1125 

248 123 ,5 27 , 2059 2.332 2 ,318 18 ,0227 6 ,35 6 , 125 3 ,595 483 ,378 11.1125 

249 124 27 , 2026 2 ,062 2 , 05 18 日219 6 ,35 6 ,284 3 ,595 484 ,355 11 , 1125 

250 124,5 27 , 1995 1 ,937 1.925 18 ,0227 6 ,35 5 ,962 3 ,595 484 , 8201 11.1 125 

251 125 27 ,1937 1,928 1,916 18 ,0235 6 ,35 5 ,69 3 ,595 485 ,5268 11 , 1125 
252 125,5 27 , 189 1,91 1,898 18 ,0227 6 ,35 5.457 3 ,595 485 .4007 11 , 1125 
253 126 27 , 1846 1.829 1,817 18 ,0235 6 ,35 5 ,282 3 ,595 486 ,0338 11 , 1125 

254 126 ,5 27 , 1797 1,559 1,549 18 日25 6 ,35 5 , 183 3 ,595 485 ,8097 11 , 1125 
255 127 27 , 1777 1, 244 1, 237 18 ,0242 6 ,35 5 ,092 3 ,595 486 ,6343 11 , 1125 
256 127 ,5 27 , 1716 。 93 0 , 924 18, 0258 5 , 86 5 , 03 3 , 595 487 ,019 10 ,255 
257 128 27 , 1667 0 ,624 。 62 18 ,0274 5 , 86 4 ,969 3 ,595 487 ,3851 10 ,255 

258 128 ,5 27 , 1655 0.4 。 397 18 ,0274 5 , 86 4 ,91 3 ,595 487 ,9374 10 ,255 
259 129 27 , 161 。 283 。 281 18 日282 5 ,86 4 ,848 3 ,595 488 ,5261 10 ,255 
260 129 ,5 27 , 1572 。 184 。 183 18 ,0282 5 ,86 4 ,855 3 ,595 488 .4744 10 ,255 



Tamar Basin EIA 
Stalion: 3 
InslrurnenllD: E 

Scar可 Times Sal pr DepS TO Obs OxgMgil pH 。巾 S.S 
153 76 30.04764 8.979 8.923 18.0724 9.77 5 .471 7.937 480.52 17.0975 
154 76.5 29.04016 8.88 8.825 18.0716 9.28 5.483 7.937 480.52 16.24 
155 77 28.54033 8.898 8.843 18 日591 9.77 5.884 7.937 481.1 25 17.0975 
156 77.5 28.30307 8.763 8.709 18.0232 9.28 5.94 7.938 481.729 16.24 
157 78 28.23535 8.646 8.592 18.0068 9.28 6.062 7.938 481.729 16.24 
158 78.5 28.03941 8.529 8 .476 17.9951 8.79 6.006 7.938 481.729 15.3825 
159 79 28.03793 8.349 8.297 18.0036 8.3 5.713 7.938 481.729 14.525 
160 79.5 28.03609 8.16 8.109 18.0193 8.3 5 .484 7 目38 482.334 14.525 
161 80 28.02933 7.899 7.85 18.0435 9.28 5.198 7.933 482.334 16.24 
162 80.5 28.03961 7.639 7.591 18.0638 9.28 5.019 7.933 482.938 16.24 

163 81 28.03031 7.405 7.358 18.0747 9.28 5.144 7.933 483.542 16.24 

164 81.5 28.04451 7.261 7.215 18.0646 8.79 4.831 7.928 484.147 15.3825 

165 82 28.04518 7.171 7.126 1 日 0622 8.79 7 日28 484.147 15.3825 

166 82.5 28.02898 7.063 7.019 18.0614 8.79 7.928 484.751 15.3825 

167 83 28.03447 6.937 6.893 18.063 8.79 7.928 484.751 15.3825 

168 83.5 28.05022 6.766 6.724 18.0622 8.79 7.928 485.356 15.3825 

169 84 28.04614 6.532 6 .491 18.0599 8.3 7.928 485.356 14.525 

170 84.5 28.03979 6.316 6.277 18.0544 8.3 7.928 485.96 14.525 

171 85 28.02784 6.145 6.107 18.056 7.81 5.051 7.928 486.564 13.6675 

172 85.5 28.04551 5.992 5.955 18.056 7.81 5 .542 7.928 486.564 13.6675 

173 86 28.0312 5.839 5.803 18.0552 7.81 5.663 7.933 487.169 13.6675 

174 86.5 28.04266 5.68日 5.651 18.0536 7.81 5.626 7.933 487.773 13.6675 

175 87 28.03088 5.587 5.552 18.0528 8.3 5.558 7.933 487.773 14.525 

176 87.5 28.05335 5.497 5.463 18.0528 7 日 1 5 .495 7.933 488.378 13.6675 

177 88 鈞。04229 5.246 5.213 18.0521 7.81 5.442 7.933 488.378 13.6675 

178 88.5 28.03743 4.985 4.954 18.0521 7.81 5 .427 7.933 488.982 13.6675 

179 89 28.02738 4.742 4.712 18.0521 7.81 5 .429 7.933 488.982 13.6675 

180 89.5 28.05235 4.562 4.534 18.0528 7.33 5 .439 7.933 489.586 12.8275 

181 90 28.02761 4.418 4.391 18.0528 7.33 5 .444 7.933 490.191 12.8275 

182 9日 5 28.04201 4.31 4.283 18.0544 6.84 5 .437 7.933 490.191 11.97 
183 91 28.05099 4.256 4.23 18.056 6.84 5 .411 7.933 490.191 11.97 
184 91.5 28.04663 4.094 4.069 18.0575 6.35 5 .4 7.933 490.795 11.1125 

185 92 28.04958 3.879 3.854 18.0591 5.86 5.399 7.933 491 .4 10.255 
186 92.5 28.02774 3.663 3.64 18.0786 5.86 5.383 7.928 491 .4 10.255 
187 93 28.05428 3.42 3.399 18.0934 6.35 5.359 7.928 492.004 11.1125 
188 93.5 28.04467 3.285 3.265 18.0997 5.86 5.339 7.924 492.608 10.255 

189 94 28.03444 3.123 3.104 18.102 5.86 5.315 7.924 492.608 10.255 
190 94.5 28.0526 2.997 2.979 18.1036 6.35 5.315 7.919 493.213 11.1125 
191 95 28.03325 2.926 2.907 18.109 6.35 5.308 7.919 493.213 11.1125 
192 95.5 28.03913 2.863 2.845 18.1106 5.86 5.283 7.919 493.817 10.255 
193 96 28.0475 2.71 2.693 18.1145 5.86 5.259 7.919 493.817 10.255 
194 96.5 28 日5204 2.503 2.487 18.1168 6.35 5.244 7.914 494 .422 11.1125 
195 97 28.04672 2 羽6 2.193 18.1184 6.35 5.215 7.914 494 .422 11.1125 
196 97.5 28 日4059 1.973 1.96 18.1207 5.86 5.198 7.914 495.026 10.255 
197 98 28.0415 1.82 1.808 18.1215 5.86 5.194 7.914 495.026 10.255 
198 98.5 28 日4021 1.694 1.683 18.1199 5.86 5.205 7.914 495.63 10.255 
199 99 28.04711 1.568 1.558 18.1207 6.35 5.214 7.914 495.63 11.1125 
200 99.5 28.05488 1.37 1.362 18.1207 6.35 5.225 7.914 496.235 11.1125 
201 100 28.04022 1.164 1.156 18.1207 6.35 5.23 7.914 496.235 11.1125 
202 100.5 28.05266 0.921 0.915 1 且 1199 6.35 5.233 7.914 496.839 11.1 125 
203 101 28.02736 0.678 。 674 18.1192 6.35 5.25 7.914 496.839 11.1125 
204 101.5 28.03648 。 525 。 522 18.1192 5.86 5.253 7.91 496.839 10.255 
205 102 28.05442 0.418 0.415 18.1192 6.35 5.265 7.914 497.444 11.1 125 
206 1 日2.5 28.03672 。 247 0.245 18.1199 6.35 5.265 7.91 498.048 11.1 125 
207 103 28.03835 0.04 。 04 18.1192 6.35 5.271 7.91 498.048 11.1125 
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Tamar Basin ElA 
S坦tion:4

1 nslrumenl 10: E 

Scan Times Sal pr DepS TO Obs OxgMgA. pH 。巾 S.S 
158 78.5 27.7959 8.835 8.78 18.0136 11.23 5.898 7.97 492.608 19.6525 
159 79 27.3622 8.826 8.771 17.987 11.23 6.125 8.103 492.608 19.6525 
160 79.5 26.9449 8.547 8 .494 17.9659 11.23 6.122 8.089 493.213 19.6525 
161 80 26.2367 8.475 8 .422 17.9558 10.26 6.04 8.144 493.817 17.955 
162 80.5 25.7717 8.178 8.127 17.937 10.26 5.852 8.19 493.817 17.955 
163 81 25.5187 7.935 7.886 17.9112 10.26 5.566 8.195 494 .422 17.955 
164 81.5 25.3594 7.773 7.725 17.8948 9.77 5.36 8.185 495 日26 17.0975 
165 82 25.2365 7.657 7.609 17.8846 10.26 5.1 日2 8.1 日7 495.026 17.955 

166 82.5 25.1381 7.522 7.475 17.8744 10.26 5.068 8.149 495.63 17.955 

167 83 25.0671 7 .45 7.403 17.8658 10.26 4.941 8.135 496.235 17.955 

168 83.5 25.0074 7.198 7.153 17.858 10.26 4.914 8.121 496.235 17.955 

169 84 24.9188 6.883 6.84 17.8572 9.77 4.808 8.103 496.235 17.0975 

170 84.5 24.8593 6.649 6.607 17.8533 10.26 4.502 8.076 496.839 17.955 

171 85 24.807 6.505 6.464 17.8501 10.26 4.515 8.057 496.839 17.955 

172 85.5 24.7676 6.388 6.348 17.847 10.26 4.517 8.044 497 .444 17.955 

174 86.5 24.6862 6.028 5.99 17.8431 9.28 4.866 8.021 498 日4R 16.24 

175 87 24.6542 5.794 5.758 17.8408 9.28 4.456 8.012 498.048 16.24 

176 87.5 24.6297 5.587 5.552 17.8408 9.28 4.371 8.007 498.048 16.24 

177 88 24.6日 19 5.336 5.302 17.8486 8.3 4.275 7.998 498.652 14.525 

178 88.5 24.5691 5.138 5.106 17.8603 7.81 4.358 7.989 499.257 13.6675 

179 89 24.5441 4.895 4.864 17.8721 7.33 4.44 7.984 499.861 12.8275 

180 89.5 24.5202 4.778 4.748 17.8775 7.33 4.36 7.979 499.861 12.8275 

181 90 24.5055 4.607 4.578 17.8807 7.33 4.517 7.975 500.466 12.8275 

182 90.5 24 .4796 4.418 4.391 17.8854 6.84 3.992 7.966 501.07 11.97 

183 91 24 .463 4.238 4.212 17.8916 6.84 4.141 7.961 501.07 11.97 

184 91.5 24.44 4.121 4.096 17.8979 6.35 4.159 7.956 501.674 11.1 125 

185 92 24 .4279 3.987 3.962 17.901 7.33 4.163 7.952 502.279 12.8275 

186 92.5 3.834 3.81 7.7994 6.84 5.35 7.986 502.279 11.97 

188 93.5 24.3797 3.366 3.345 17.9175 6.35 4.094 7.942 503.488 11.1125 
190 94.5 24.3499 3.258 3.238 17.9331 6.84 4.04 7.938 503 .488 11.97 
191 95 24.3457 3.114 3.095 17.9229 7.81 4.183 7.938 504.092 13.6675 
192 95.5 24.3355 2.818 2.8 17.9229 6.84 “3.96 7.938 5日4.092 11.97 
193 96 24.3273 2.647 2.63 17.9237 6.35 3.934 7.933 504.092 11.1125 
194 96.5 24.3171 2.53 2.514 17.9237 6.35 3.886 7.933 504.696 11.1125 
195 97 24.309 2.35 2.335 17.9245 6.35 3.847 7.933 5日4.696 11.1125 
196 97.5 24.2974 2.152 2.139 17.9268 635 3.913 7.933 505.301 11.1125 
197 98 24.2849 1.919 1.907 17.9284 6.35 3.861 7.929 505.301 11.1125 
198 98.5 24.2733 1 775 一 1.764 17.9308 6.35 3.843 7.933 505.905 11.1125 
200 99.5 24.2579 1.352 1.344 17.9331 6.35 3.898 7.929 505.905 11.1125 
201 100 24.2505 1.074 1.067 17.937 6.35 3.751 7.929 506.51 11.1125 
202 100.5 24.2527 0.912 。 906 17.9378 6.35 3.736 7.929 506.51 11.1125 
203 101 24.2453 0.876 0.871 17.9394 6.35 3.706 7.929 507.114 11.1125 
204 101.5 24.2345 。 768 0.763 17.9425 6.35 3.686 7.929 507.114 11.1125 
205 102 24.2251 。 606 。 603 17.9433 6.35 3.728 7.929 5日7.718 11.1125 
206 102.5 24.2169 。 472 0.469 17.9464 6.35 3.702 7.929 508.323 11.1 125 
207 103 24.2109 。 274 。 272 17.948 6.35 3.809 7.929 508.323 11.1125 
208 103.5 24.2087 0 日49 0.049 17.9495 6.35 3.579 7.929 50日 323 11.1125 
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Tamar Basin EIA 
Station: 5 
Instrument 10: E 

Scan Times Sat 

126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
16i 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 

62.5 
63 

63.5 
64 

64.5 
65 

65.5 
66 

66.5 
67 

67.5 
68 

66.5 
69 

69.5 
70 

70.5 
71 

71.5 
72 

72.5 
73 

73.5 
74 

74.5 
75 

26.9327 
28.9026 
29.0503 
28.5532 
28.1481 
27.6942 
27.1971 

26.75 
26.4018 
26.1911 
25.9808 
25.7763 
25.5988 

25.451 
25.3582 
25.2525 
25.171 

25.0952 
25.028 

24.9604 
24.9161 
24.8702 
24.8458 
24.8245 
24.8005 
24.7841 

75.5 24.7589 
76 24.7485 

76.5 24.7288 
77 24.7122 

77.5 24.6966 
76 24.6853 

76.5 24.6798 
79 24.6589 

79.5 24.649 
80 24.6353 

80.5 24.6272 
81 24.6218 

81.5 24.6171 
62 24.6118 

82.5 24.6046 
63 24.6055 

83.5 24.6017 
84 24.5955 

64.5 24.5904 
85 24.5853 

65.5 24.561 
86 24.5776 

66.5 24.5759 
87 24.5689 

87.5 24.5647 
86 24.5566 

Pr 
6.826 
8.817 

8.79 
6.565 
8.538 
8.412 
8.223 
8.088 
7.989 
7.663 
7.674 
7.459 
7.243 
7.045 
6.937 
6.638 
6.712 

6.55 
6.296 
6.019 
5.621 
5.704 
5.587 
5.461 
5.327 
5.147 

4.94 
4.742 
4.535 

4.31 
4.211 
4.085 

3.96 
3.726 
3.528 
3.357 
3.168 
2.935 
2.755 
2.611 
2.422 
2.161 
1.919 
1.703 
1.469 
1.334 
1.244 
1.164 
0.964 

0.75 
0.472 
0.229 

DepS 
6.771 
6.762 
8.735 
8.512 
8.485 

8.36 
8.172 
6.036 

7.94 
7.814 
7.627 
7.412 
7.197 
7.001 
6.893 
6.795 

6.67 
6.509 
6.259 
5.962 
5.785 
5.669 
5.552 
5.427 
5.293 
5.115 

TO 
17.9115 
17.8665 
17.8591 

17.845 
17.6262 
17.8262 
17.8473 
17.8865 
17.9178 
17.9225 

17.935 
17.9616 
17.9768 
17.9661 

17.992 
17.9983 
16.003 
16.028 

16.0413 
18.0467 
18.0496 
18.0514 
16.0514 
16.0506 
16.0522 
16.0537 

4.909 16.0553 
4.712 16.0576 
4.507 16.0584 
4.263 16.0584 
4.165 16.0576 

4.06 16.0564 
3.935 18.0569 
3.702 16.0576 
3.506 16.0592 
3.336 16.0606 
3.149 16.0615 
2.916 16.06 
2.736 16.0592 
2.595 16.0553 
2.407 18.0545 
2.146 16.0467 
1.907 16.0361 
1.692 16.0356 

1.46 16.0356 
1.326 18.0356 
1.237 16.0366 
1.156 16.0381 
0.976 18.0389 
0.745 16.042 
0.469 18.0426 
0.227 16.0436 

Obs Oxg Mg/L 
14.65 6.505 
15.63 6.529 
15.63 6.686 
17.58 6.716 
15.14 6.66 
10.26 6.511 

7.81 5.961 
6.3 6.576 
8.3 5.66 

7.81 5.458 
7.81 5.424 
7.33 5.18 
7.61 5.548 
7.33 5.459 
7.33 5.576 
7.33 5.36 
7.33 5.141 
6.84 5.119 
7.33 6.267 
7.33 4.887 
6.84 4.926 
6.84 4.629 
6.84 4.482 
6.84 5.084 
7.33 4.889 
6.84 4.918 
6.84 
6.84 
6.84 
6.84 
6.84 
6.84 
6.84 
6.84 
6.84 
6.84 
6.35 
6.35 
6.35 
6.35 
6.35 
5.86 
5.86 
5.86 
5.86 
5.86 
5.86 
5.86 
5.86 
5.86 
5.86 
5.86 

4.597 
4.819 
4.676 
4.667 
4.649 
4.532 
4.542 
4.801 
4.515 
4.438 
4.268 
4.258 
4.385 
4.468 
4.667 
4.271 
4.221 
4.086 
4.205 
4.256 
4.116 
4.222 
4.063 
4.396 
4.224 
4.022 

pH 
7.979 
7.988 
7.989 
7.993 
7.993 
7.993 
7.993 
7.993 
7.988 
7.984 
7.979 
7.974 

7.97 
7.965 
7.965 
7.961 
7.961 
7.956 
7.951 
7.947 
7.942 
7.942 
7.937 
7.933 
7.933 
7.928 
7.928 
7.928 
7.924 
7.924 
7.924 
7.924 
7.924 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 
7.919 

Orp 
472.059 
472.059 
472.059 
473.268 
473.268 
474.477 
474.477 
475.685 
476.894 
477.499 
478.707 
478.707 
478.707 
479.916 

480.52 
481.125 
481.729 
482.938 
484.147 
484.751 
485.356 

485.96 
486.564 
487.773 
486.378 
468.982 
489.586 
490.191 
490.795 

491.4 
492.004 
492.608 
493.213 
493.817 
494.422 
495.026 
495.026 

495.63 
496.235 
496.839 
497.444 
498.048 
498.048 
498.652 
499.257 
499.861 
499.861 
500.466 

501.07 
501.07 

501.674 
502.279 

S.S 
25.6375 
27.3525 
27.3525 

30.765 
26.495 
17.955 

13.6675 
14.525 
14.525 

13.6675 
13.6675 
12.8275 
13.6675 
12.8275 
12.8275 
12.8275 
12.8275 

, 1.97 

12.6275 
12.8275 

11.97 
11.97 
11.97 
11.97 

12.6275 
11.97 
11.97 
11.97 
11.97 
11.97 
11.97 
11.97 
11.97 
11.97 
11.97 
11.97 

11.1125 
11.1125 
11.1125 
11.1125 
11.1125 

10.255 
10.255 
10.255 
10.255 
10.255 
10.255 
10.255 
10.255 
10.255 
10.255 
10.255 



] 

:1 

J 
] 

o 
n 
d 

J 
o 

u 

lJ 
[J 

J 
. ] 

Tamar Basin EtA 
Station: 6 
Instrument ID: E 

Scan Times Sal 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 

75 
75.5 

76 
76.5 

77 
77.5 

78 
78.5 

79 
79.5 

80 

29.0034 
29.0015 
28.9837 
28.9373 
28.8869 
28.8335 
28.7799 
28.7299 
28.6709 
28.6179 
28.5798 

80.5 28.5394 
81 28.4945 

81.5 28.4504 
82 28.41 

82.5 28.372 
83 28.334 

83.5 28.3008 
84 28.2715 

84.5 28.2411 
85 28.2103 

85.5 28.1806 
86 28.1559 

86.5 28.1327 
87 28.108 

87.5 28.0896 
88 28.0699 

88.5 28.0503 
89 28.0282 

89.5 28.0024 
90 27.9758 

90.5 27.9543 
91 27.9373 

91.5 27.914 
92 27.8941 

92.5 27.8642 
93 27.8351 

93.5 27.8124 
94 27.7901 

94.5 27.7745 
95 27.757 

95.5 27.7351 
96 27.721 

96.5 27.7074 
97 27.6887 

97.5 27.6673 
98 27.6501 

98.5 27.634 
99 27.6238 

99.5 27.6163 
100 27.6105 

100.5 27.6023 
101 27.5946 

101.5 27.5868 
102 27.5759' 

102.5 27.5637 
103 27.5538 

103.5 27.5458 
104 27.5388 

104.5 27.532 

Pr 
10.681 
10.609 
10.311 
10.266 
10.212 
10.239 
10.212 
10.068 

9.843 
9.564 
9.303 
9.042 
8.862 
8.691 
8.583 
8.484 
8.394 
8.304 
8.115 
7.908 
7.603 
7.369 
7.225 

7.18 
7.045 
6.874 
6.676 
6.451 
6.253 

6.01 
5.866 
5.776 
5.668 
5.497 

5.21 
5.021 
4.778 
4.616 

4.49 
4.301 
4.085 
3.~6 

3.816 
3.555 

3.24 
2.961 
2.683 
2.584 
2.566 
2.512 
2.386 

2.08 
1.73 

1.469 
1.343 
1.182 
1.056 
0.921 

0.75 
0.552 

DepS 
10.614 
10.542 
10.247 
10.202 
10.149 
10.175 
10.149 
10.005 

9.782 
9.505 
9.245 
8.986 
8.807 
8.637 

8.53 
8.431 
8.342 
8.252 
8.065 
7.859 
7.555 
7.323 
7.179 
7.135 
7.001 
6.831 
6.634 
6.411 
6.214 
5.973 

5.83 
5.74 

5.633 
5.463 
5.177 
4.989 
4.748 
4.587 
4.462 
4.274 

4.06 
3.935 
3.792 
3.533 

3.22 
2.943 
2.666 
2.568 

2.55 
2.496 
2.371 
2.067 
1.719 

1.46 
1.335 
1.174 
1.049 
0.915 
0.745 
0.549 

TO 
17.9218 
17.7887 
17.7934 

17.777 
17.7699 
17.7707 
17.7738 
17.7793 
17.7864 
17.7887 
17.7887 
17.7958 
17.8036 
17.8122 
17.8193 
17.8248 
17.8303 
17.8365 
17.8428 
17.8545 
17.8631 
17.8702 
17.8757 
17.8827 
17.8882 
17.8921 

17.896 
17.8999 
17.9093 
17.9203 
17.9343 

17.939 
17.9429 
17.9484 
17.9508 

17.968 
17.9781 
17.9828 
17.9867 
17.9906 
17.9914 
17.9969 
18.0024 

18.007 
18.0156 
18.0203 
18.0266 
18.0274 
18.0289 
18.0305 
18.0313 

18.032 
18.032 
18.032 

18.0328 
18.0336 
18.03~8 

18.0352 
18.0359 
18.0383 

Obs Oxg Mg/L 
15.63 7.223 
14.65 7.222 
11.72 

9.77 
9.77 
9.77 

10.74 
11.72 
11.23 
10.26 
10.26 

9.28 
9.28 
9.28 
9.28 

11.23 
9.28 
8.79 

8.3 
7.81 
7.81 
7.81 
7.33 
7.81 
7.81 
7.33 
7.33 
7.33 
7.33 
7.33 
7.33 
6.84 
6.84 
6.84 
6.84 
7.81 
6.84 
6.84 
6.84 
6.35 
6.35 
6.35 
6.84 
6.35 
6.35 
6.35 
6.35 
6.35 
6.84 
6.35 
6.84 
6.84 
6.35 
6.35 
6.35 
6.35 
6.84 
6.84 

8.3 
6.35 

6.93 
6.428 
5.115 
5.255 
5.276 
5.016 
5.368 
5.175 
5.172 
5.182 

4.98' 
4.918 
4.858 

5.84 
5.221 
5.008 
4.657 
3.648 
4.223 
4.316 
4.494 
4.676 
4.457 
4.407 

4.46 
4.277 
4.261 
4.223 
4J99 
4.234 
4.177 
4.605 
4.013 
4.008 
3.934 
3.868 
4.103 
3.999 
3.963 
3.942 
3.917 
3.901 

·3.885 
3.527 
3.738 
3.797 
3.867 
3.932 
3.775 
3.745 
3.731 
3.713 
3.705 
4.551 
3.775 
3.617 
3.427 
3.245 

pH Orp 
7.993 517.389 
7.975 516.784 
7.938 517.389 
7.915 517.389 
7.915 517.389 
7.929 500.466 
7.938 446.674 
7.948 451.51 
7.957 441.235 
7.96'1 446.674 

7.97 
7.975 

7.98 
7.98 

7.984 
7.984 
7.984 
7.989 
7.989 
7.989 
7.989 
7.988 
7.988 
7.984 
7.979 
7.979 
7.975 

7.97 
7.97 

7.965 
7.965 
7.961 
7.961 
7.956 
7.956 
7.956 
7.951 
7.951 
7.951 
7.951 
7.951 
7.951 
7.951 
7.947 
7.947 
7.947 
7.947 
7.942 
7.942 
7.942 
7.942 
7.938 
7.938 
7.938 
7.938 
7.938 
7.938 
7.938 
7.938 
7.938 

450.301 
453.927 
456.949 
459.971 
462.389 
466.015 
468.433 

470.85 
473.268 
475.685 
477.499 
479.312 
481.729 
483.542 
485.356 

485.96 
487.169 
488.982 
490.191 
492.004 
493.817 
495.026 
496.235 
497.444 
498.652 
499.861 
500.466 
501.674 
502.883 
504.092 
504.696 
505.301 
505.905 
507.114 
508.323 
508.927 
509.531 

510.74 
511.345 
511.345 
511.949 
512.553 
513.158 
513.762 
514.367 
514.971 
515.575 
515.575 

516.18 
516.784 

S.S 
27.3525 
25.6375 

20.51 
17.0975 
17.0975 
17.0975 

18.795 
20.51 

19.6525 
17.955 
17.955 

16.24 
16.24 
16.24 
16.24 

19.6525 
16.24 

15.3825 
, 4.525 

13.6675 
13.6675 
, 3.6675 
12.8275 
13.6675 
13.6675 
12.8275 
12.8275 
12.8275 
12.8275 
12.8275 
12.8275 

11.97 
11.97 
11.97 
11.97 

13.6675 
11.97 
11.97 
11.97 

11.1125 
11.1125 
11.1125 

11.97 
11.1125 
11.1125 
11.1125 
11.1125 
11.1125 

11.97 
11.1125 

11.97 
11.97 

11.1125 
11.1125 
11.1125 
11.1125 

11.97 
11.97 

14.525 
11.1125 
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Tamar Basin EIA 
Station: 7 
Instrument ID: E 

Scan Times 
1 19 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 

59 
59.5 

60 
60.5 

61 
61.5 

62 
62.5 

63 
63.5 

64 
64.5 

65 
65.5 

66 
66.5 

67 
67.5 

68 
68.5 

69 
69.5 

70 
70.5 

71 
71.5 

72 
72.5 

73 
73.5 

74 
74.5 

75 
75.5 

76 

Sal 
32.9283 
32.9304 
32.9351 
32.9443 
32.9436 

32.938 
32.9324 
32.9268 
32.9396 
32.9369 
32.9377 
32.9357 
32.9298 
32.9298 
32.9304 
32.9278 
32.9278 
32.9266 
32.9254 . 
32.9255 
32.9249 
32.9243 
32.9237 
32.9218 
32.9206 

32.92 
32.9196 
32.9177 
32.9166 
32.9206 
32.9235 

4.623 
3.1715 
3.6739 

17.0624 

Pr 
7.252 
6.829 
6.541 
6.334 

6.28 
6.019 
5.767 
5.461 
5.147 

4.94 
4.706 
4.436 

4.22 
3.978 
3.717 
3.438 
3.213 

2.89 
2.611 
2.314 

2.08 
1.874 
1.685 
1.487 
1.155 
0.858 

0.49 
0.193 

-0.122 
-0.229 
-0.238 
-0.086 
-0.382 

-0.4 
-0.355 

DepS 
7.206 
6.786 

6.5 
6.294 
6.241 
5.982 
5.731 
5.427 
5.115 
4.909 
4.677 
4.408 
4.194 
3.953 
3.694 
3.417 
3.193 
2.872 
2.595 

2.3 
2.067 
1.862 
1.674 
1.478 
1.147 
0.853 
0.486 
0.192 

-0.121 
-0.228 
-0.237 
-0.085 
-0.38 

-0.398 
-0.353 

TO 
17.971 

17.9733 
17.974 

17.9724 
17.9747 
17.9783 
17.9819 
17.9855 
17.9699 
17.9699 
17.9691 
17.9683 
17.9691 
17.9676 
17.9652 
17.9652 
17.9637 
17.9637 
17.9637 
17.9637 
17.9629 
17.9637 
17.9644 
17.9652 
17.9652 
17.9644 
17.9668 
17.9676 
17.9691 
17.9676 
17.9605 
17.9433 
17.8345 
17.7507 
17.6761 

Obs OX9 Mg/L 
8.3 6.326 

8.79 6.34 
8.79 6.357 
8.79 6.381 

8.3 6.407 
8.3 6.44 1 
8.3 6.476 
8.3 6.49 

8.79 6.484 
8.3 6.467 

7.81 
7.81 
7.81 

8.3 
7.81 
7.81 
7.81 
7.81 
7.81 
7.81 
7.81 
7.81 

8.3 
7.81 
7.81 

8.3 
7.81 
7.81 

8.3 
259.83 
735.53 

526.5 
515.26 

1996.58 
2000 

5.454 
6.46 

6.463 
6.475 
6.487 
6.484 
6.494 
6.488 
6.495 
6.507 
6.516 

6.54 
6.549 
6.556 

6.56 
6.549 

6.54 
6.519 
6.511 
6.511 
&.527 
7.775 
7.578 
7.927 
7.431 

pH 
7.901 
7.919 
7.938 
7.951 
7.961 
7.965 

7.97 
7.974 
7.979 
7.984 

Orp 
426.729 
427.334 
427.938 
428.542 
428.542 
429.751 
429.751 
430.356 

430.96 
431.564 

S.S 
14.525 

15.3825 
15.3825 
15.3825 

14.525 
14.525 
14.525 
14.525 

15.3825 
14.525 

7.984 432. "69 13.6675 
7.984 432.169 13.6675 
7.984 432.773 13.6675 
7.988 433.378 14.525 
7.988 433.982 13.6675 
7.988 434.586 13.6675 
7.988 435.191 13.6675 
7.988 435.795 13.6675 
7.988 436.4 13.6675 
7.993 437.004 13.6675 
7.988 437.608 13.6675 
7.993 437.608 13.6675 
7.993 438.213 14.525 
7.993 438.817 13.6675 
7.988 439.422 13.6675 
7.993 440.026 14.525 
7.993 440.63 13.6675 
7.993 440.63 13.6675 
7.993 441.235 14.525 
7.993 1236.015 454.7025 
7.988 1236.015 1287.178 
7.993 1236.015 921.375 
7.989 1236.015 901.705 
7.989 1236.015 3494.015 
7.989 1236.015 3500 



Tamar Basín EIA 
Station: 8 
Instrument 10: E 

Scan Times Sal Pr DepS TO Obs Oxg Mg/L pH Orp S.S 
115 57 32.9228 7.818 7.77 17.9721 10.74 6.527 7 目84 424.916 18.795 
116 57.5 32.9354 7.63 7.582 17.9712 10.26 6 .459 7.965 425.52 17.955 
117 58 32.9298 7.7日 1 7.653 17.9712 8.79 6.394 7.929 426.125 15.3825 
118 58.5 32.9431 7.513 7.466 17.9695 8.79 6.339 7.901 426.125 15.3825 
119 59 32.9283 7.252 7.206 17.971 8.3 6.326 7.901 426.729 14.525 
120 59.5 32.9304 6.829 6.786 17.9733 8.79 6.34 7.919 427.334 , 5.3825 
121 60 32.9351 6.541 6.5 17.974 8.79 6.357 7.938 427.938 15.3825 
122 60.5 32.9443 6.334 6.294 17.9724 8.79 6.381 7.951 428.542 15.3825 
123 61 32.9436 6.28 6.241 17.9747 8.3 6 .407 7.961 428.542 14.525 
124 61.5 32.938 6.019 5.982 17.9783 8.3 6 .441 7.965 429.751 14.525 
125 62 32.9324 5.767 5.731 17.9819 8.3 6 .476 7.97 429.751 14.525 
126 62.5 3且 9268 5.461 5.427 17.9855 8.3 6 .49 7.974 430.356 14.525 
127 63 32.9396 5.147 5.115 17.9699 8.79 6 .484 7.979 430.96 15.3825 
128 63.5 32.9369 4.94 4.909 17.9699 8.3 6 .467 7.984 43 1.564 14.525 
129 64 32.9377 4.706 4.677 17.9691 7.81 6.454 7.984 432.169 13.6675 
13日 64.5 32.9357 4 .436 4 .408 17.9683 7.81 6.46 7.984 432.169 13.6675 
131 65 32.9298 4 位 4.194 17.9691 7.81 6 .463 7.984 432.773 13.6675 
132 65.5 32.9298 3.978 3.953 17.9676 8.3 6 .475 7.988 433.378 14.525 
133 66 32.9304 3.717 3.694 17.9652 7.81 6 .487 7.988 433.982 13.6675 
134 66.5 32.9278 3.438 3 .417 17.9652 7.81 6 .484 7.988 434.586 13.6675 
135 67 32.9278 3.213 3.193 17.9637 7.81 6.494 7.988 435.191 13.6675 
136 67.5 32.9266 2.89 2.872 17.9637 7.81 6 .488 7.988 435.795 13.6675 
137 68 32.9254 2.611 2.595 17.9637 7.81 6.495 7.988 436 .4 13.6675 
138 68.5 32.9255 2.314 2.3 17.9637 7.81 6.507 7.993 437.004 13.6675 
139 69 32.9249 2 凹8 2.067 17.9629 7.81 6.516 7.988 437.608 13.6675 
140 69.5 32.9243 1.874 1.862 17.9637 7.81 6.54 7.993 437.608 13.6675 
141 70 32.9237 1.685 1.674 17.9644 8.3 6.549 7.993 438.213 14.525 
142 70.5 32.9218 1.487 1.478 17.9652 7.81 6.556 7.993 438.817 13.6675 
143 71 32.9206 1.1 55 1.1 47 17.9652 7.81 6.56 7.988 439 .422 13.6675 
144 7 1.5 32.92 0.858 0.853 17.9644 8.3 6.549 7.993 440.026 14.525 
145 72 3 2. 9196 0.49 0.486 17.9668 7.81 6.54 7.993 440.63 13.6675 
146 72.5 32.9177 0.193 0.192 17.9676 7.81 6.519 7.993 440.63 13.6675 



Tamar Basin EIA 
Stalion: 9 
Inslruπ"，nIIO: E 

5can 1ïmes 5al pr Oep5 TO Obs Oxg Mgι pH Orp 5.5 
143 71 28.6162 14.111 14.023 17.8821 12.7 6.385 8.011 482.334 22.225 
144 71.5 28 .4888 14.012 13.925 17.8805 12.7 6 .416 8.011 481.729 22.225 
145 72 28.2742 13.688 13.602 17.8813 13.19 6 ,434 8 ,011 481.729 23.0825 
146 72 ,5 27.305 13.418 13 ,334 17.8836 12.7 6.376 8 日 11 482 ,334 22.225 
147 73 27.0406 12.941 12.86 17.8891 11.72 6.234 8 ,011 482 ,334 20.51 
148 73.5 26 ,8234 12,679 12,6 17.8844 11 ,23 6.043 8 ,011 482.938 19.6525 
149 74 25 ,7628 12.472 12.394 17.8813 11 ,23 5 ,84 8 日 11 482 ,938 19 ,6525 
150 74.5 25 ,5128 12.337 12,26 17.8805 12,7 5.695 8.011 483.542 22.225 
151 75 25 ,0382 12.211 12.135 17 ,886 21 5.579 8.011 484.147 
152 75.5 24 ,9405 12 日58 11 ,983 17 ,8891 31.75 5.49 8.011 484.147 
153 76 24 ,8552 11 ,797 11 ,723 17 ,8883 14 ,65 5.425 8.011 484 ,751 
154 76.5 24 ,6672 11.446 11.374 17 ,9032 10 ,26 5.328 8.011 485 ,356 17.955 

155 77 24 ,5973 11 ,059 10 ， 98日 17 ,9126 9 ,28 5.295 8 日 11 485 ,356 16.24 

156 77.5 24 ,3968 10 ,762 10 ,694 17 ,9188 8 ,79 5.243 8 ,011 4日5.96 15.3825 

157 78 24 ,3274 10 ,546 10.48 17 ，918日 8.3 5 ,195 8 日 11 486.564 14.525 

158 78.5 24 ,2161 10.419 10 ,354 17.9181 8.3 5 ,158 8.011 486.564 14.525 

159 79 24 ,1638 10.302 10 ,238 17.9196 8 ,3 5 ， 15日 8.011 487 ,169 14.525 
160 79.5 24 ,1376 10.221 10 ,158 17 ,9227 8.79 5 ,051 8.011 487.169 15 ,3825 
161 80 24 ,1256 9 ,978 9 ,916 17 ,9259 8 ,3 4 ,984 8 ,011 487.773 14 ,525 
162 80.5 24 ,0974 9 ,681 9 ,621 17.9259 7.81 4 ,914 8.011 487 .773 13.6675 

163 81 24 ,0889 9 ,375 9 ,317 17 ,9274 7.81 4 ,857 8 ,011 488 ,378 13.6675 
164 81.5 24.071 9 ,159 9 ,102 17 ,9274 7.81 4 ,843 8.011 488 ,982 13.6675 
165 82 24.066 8 ,925 8 ,87 17 ,9251 7.81 4 ,794 8.011 4日8.982 13 ,6675 
166 82.5 24.0626 8 ,826 8.771 17.9243 7.81 4 ,782 8.011 488.982 13 ,6675 

167 83 24.0605 8 ,718 8.664 17 ,9259 7.81 4 ,707 8.011 489.586 13 ,6675 
168 83.5 24 ,0563 8 ,628 8 ,574 17.9243 7 ,81 4 ,67 8 ,011 490.191 13 ,6675 
169 84 24.0563 8 .466 8.413 17 ,9243 8 ,3 4 ,636 8 ,011 490.191 14.525 
170 84 ,5 24.0546 8 ,286 8.235 17.9251 7.81 4 ,598 8 日11 490.795 13 ,6675 

171 85 24.0522 8.061 8 ,011 17 ,9227 7 ,81 4 ,578 8 ,011 490 .795 13.6675 
172 85.5 24 ,0511 7 ,719 7 ,671 17,9204 7 ,81 4 ,535 8 日 16 491 .4 13 ,6675 
173 86 24.0444 7 .477 7 ,43 17 ,9188 8 ,3 4.4日 8日 11 491 .4 14 ,525 
174 86.5 24 ,0428 7.261 7 ,215 17.9173 8 ,3 4.46 8 ,016 491 .4 14 ,525 
175 87 24.0364 7.18 7 ,135 17.9173 7 ,81 4 .435 8 ,016 492 ,004 13.6675 
176 87.5 24.0347 7.054 7 ,01 17 ,9181 7 ,81 4 .411 8 ,016 492.608 13 ,6675 
177 88 24.0292 6.901 6.858 17 ,9165 8.3 4 ,384 8.016 492 ,608 14,525 
178 88.5 . 24 ,0275 6.712 6.67 17.9173 8.3 4 ,342 8.016 493.213 14 ,525 
179 89 鈞。026 6.442 6 .4n2 17 ,9157 7.81 4.319 8 ,016 493.213 13.6675 
180 89 ,5 24 日173 6.055 6 日 17 17.911 8 ,3 4.274 8.016 493 ,213 14 ,525 
181 90 24.0157 5 .713 5 ,678 17 ,9095 8 ,3 4 ,261 8.016 493.817 14 ,525 
182 90 ,5 24 ∞29 5.533 5.49日 17.9095 8 ,3 4.241 8 ,016 493 ,817 14.525 
183 91 24 ,0009 5 ,318 5 ,284 17.9087 8.3 4.218 8.016 494 .422 14 ,525 
184 91.5 23 ,9919 5 ,138 5 ,106 17.9087 8.3 4.198 8.016 494.422 14.525 
185 92 23 ,9856 4 ,9:3 4 日82 17.9087 8 ,3 4.164 8 ,016 495 ,026 14.525 
186 92 ,5 23.9788 4 ,76 4.73 17.9071 8.3 4 ,136 8.016 495 ,026 14.525 
187 93 23.979 4.454 4 ,426 17.9048 8.3 4,12 8.016 495 ,63 14.525 
188 93.5 23 ,9774 4.157 4 , 131 17 ,9032 8.3 4.094 8 ,016 495 ,63 14 ,525 
189 94 23 ,9741 3.87日 3 ,854 17.9024 8 ,3 4 ,078 8 ,016 495 ,63 14 ,525 
190 94.5 23 ,9729 3.582 3.56 17 ,9024 8 ,3 4.063 8 ,016 496 ,235 14.525 
191 95 23 ,9708 3 ,36ô 3 ,345 17 ,9016 8.3 4.044 8 ,016 496.235 14.525 
192 95 ,5 23 ,9687 3 ,258 3 ,238 17 ,9032 8 ,3 4.002 8 ,016 496.839 14.525 
193 96 23.9687 3.159 3 ,14 17,9032 8 ,79 3.98日 8 ,016 496.839 15.3825 
194 96 ,5 23.9679 3 ,042 3.023 17.9024 8.3 3 ,969 8 ,016 496.839 14.525 
195 97 23 ,9692 2,845 2.827 17.9024 8 ,3 3 日4 8.016 497 .444 14 ,525 
196 97 ,5 23.9671 2.53 2,514 17 ，90~ 8 ,3 3 ,937 8.016 497 .444 14 ,525 
197 98 23 ,966 2.206 2,193 17 ,9016 8 ,3 3.952 8.016 498 ,048 14.525 
198 98 ,5 23.9639 1.928 1,916 17 ,9032 8 ,3 3 ,903 8 ,02 498.048 14.525 
199 99 23 ,9537 1.829 1.817 17.9032 8.3 3.876 8.016 498 ,652 14.525 
200 99.5 23.9541 1.766 1.755 17.9024 8.3 3 ,84 8.016 498 ,652 14 ,525 
201 100 23 ,9455 1.775 1.764 17.904 8.3 3.823 8 ,02 498 ,652 14 ,525 
202 100.5 23.9473 1.685 1,674 17 ,9032 8.79 3 ,821 8.016 499.257 15.3825 
203 101 23.9461 1.487 1.478 17 ,9032 8.3 3 ,8 8 ,02 499 ,257 14.525 
204 101.5 23.9419 1.146 1,138 17 ,9016 8 ,3 3 .788 8 ,02 499 ,861 14.525 
205 102 23.939 0.84 0 ,835 17 ,9024 8.3 3 ,777 8.02 499.861 14.525 
206 102,5 23 ,9305 。 534 。 531 17.9日16 8 ,3 3 ,771 8 ,016 499.861 14.525 
207 103 23.928 。 31 。 308 17.9016 8 ,3 3.75 8 ,016 500 .466 14.525 
208 103.5 23 ,9229 0 ,166 。 165 17.9016 8.3 J ,72 8.02 500 .466 14 ,525 
209 104 23.9208 0.139 。 138 17.9008 8.3 3 .702 8.016 501.07 14 ,525 
210 1l4.E 23 ,9166 0 ,058 0.058 17 ,9016 8.3 3.691 &.02 501 日7 14.525 



J Tamar Basin EIA 
Station: 10 

1 
Instrument ID: lA 

Scan TImeS Sal Pr OepS To Obs SS 
102 50.5 33.6491 7.674 7.62 19.4014 1074 18.795 

] 103 51 33.6533 7.647 7.593 19.4006 11.23 19.6525 
104 51.5 33.6455 7.397 7.345 19.4045 11.72 20.51 
105 . 52 33.5788 7.155 7.105 19.406 11.72 20.51 
106 52.5 33.5884 6.833 6.785 19.406 10.74 18.795 

l 107 53 33.4875 6.627 6.58 19.4176 9.77 17.0975 
108 53:5 33.5177 6.708 6.66 19.4199 137.73 
109 54 33.5202 6.878 6.829 19.4137 160.2 
110 54.5 33.5502 6.994 6.945 19.406 55.19 

J 111 55 33.5507 7.03 6.98 19.4083 63.49 
112 55.5 33.5495 6.94 6.891 19.4098 126.98 
113 56 33.5724 6.726 6.678 19.4199 104.52 
114 56.5 33.5656 6.52 6.474 19.4299 63 

:1 
115 57 33.578' 6.439 6.,94 19.416 63.98 
116 57.5 33.5731 6.466 6.42 19.4175 54.7 
117 58 33.592 6.529 6.483 19.4044 21.49 
118 58.5 33.6017 6.565 6.518 19.3982 29.3 

] 119 59 33.5856 6.565 6.518 19.399 25.89 
120 59.5 33.5682 6.457 6.412 19.4028 26.86 
121 60 33.5906 6.314 6.269 19.3943 20.02 
122 60.5 33.5873 6.135 6.092 19.4221 15.63 

fJ 
123 61 33.5467 6.028 5.985 19.4623 9.77 17.0975 
124 61.5 33.5584 6.019 5.976 19.4497 9.77 17.0975 
125 62 33.5702 6.108 6.065 19.437 10.74 18.795 
126 62.5 33.5819 6.198- 6.154 19.4244 10.26 17.955 

] 
127 63 33.588 6.242 6.198 19.4198 10.74 18.795 
128 63.5 33.5916 6.198 6.154 19.4214 9.77 17.0975 
129 64 33.5726 6.028 5.985 19.4569 7.81 13.6675 
130 64.5 33.5531 5.777 5.736 19.4932 6.84 11.97 

] 
131 65 33.519 5.598 5.559 19.5209 6.84 11.97 
132 65.5 33.5159 5.536 5.496 19.5263 7.33 12.8275 
133 66 33.5298 5.652 5.612 19.5194 7.81 13.6675 
134 66.5 33.5244 5.813 5.772 19.5202 7.81 13.6675 

;] 135 67 33.5465 5.911 5.87 19.4971 9.28 16.24 
136 57.5 33.5465 5.831 5.79 19.5002 8.79 15.3825 
137 68 33.5376 5.607 5.568 19.5218 7.81 13.6675 
138 68.5 33.5246 5.392 5.354 19.5588 7.33 12.8275 

] 
139 69 33.4761 5.24 5.203 19.5973 7.81 13.6675 
140 69.5 33.4674 5.169 5.132 19.6112 7.33 12.8275 
141 70 33.4927 5.222 5.186 19.6004 7.81 13.6675 
142 70.5 33.4736 5.285 5.248 19.6243 7.81 13.6675 

'] 143 71 33.4784 5.267 5.23 19.6243 7.81 13.6675 
144 71.5 33.492 5.16 5.123 19.6251 8.3 14.525 

'0 145 72 33.4836 5.061 5.026 19.6313 8.3 14.525 
146 72.5 33.4902 4.981 4.946 19.6513 9.28 16.24 

J 
147 73 33.4763 4.865 4.83 19.6836 8.3 14.525 
148 73.5 33.4646 4.722 4.688 19.7205 9.28 16.24 
149 74 33.4101 4.605 4.573 19.7475 8.3 14.525 
150 74.5 33.3898 4.552 4.52 19.7582 8.3 14.525 

Cl 
151 75 33.4166 4.552 4.52 19.7498 8.3 14.525 
152 75.5 33.4111 4.587 4.555 19.7582 8.3 14.525 

,. 153 76 33.4075 4.596 4.564 19.7598 8.3 14.525 
154 76.5 33.4348 4.543 4.511 19.7598 8.79 15.3825 

] 
155 77 33.459 4.409 4.377 19.7636 8.3 14.525 
156 77.5 33.4629 4.176 4.147 19.7736 8.3 14.525 
157 78 33.4277 3.979 3.951 19.7913 8.3 14.525 
158 78.5 33.4084 3.872 3.845 19.8067 8.79 15.3825 

] 
159 79 33.4256 3.908 3.88 19.8059 8.79 15.3825 
160 79.5 33.4012 3.997 3.969 19.8336 9.28 16.24 
161 80 33.3897 4.033 4.005 19.8451 9.28 16.24 
162 80.5 33.4139 3.917 3.889 19.8474 9.77 17.0975 

: J 
163 81 33.4082 3.64 3.614 19.8666 9.28 16.24 
164 81.5 333801 3.389 3.365 19.8873 8.79 15.3825 
165 82 33.361 3.273 3.25 19.8996 8.79 15.3825 
166 82.5 33.3706 3.309 3.285 19.892 11.23 19.6525 

] 
167 83 33.3552 3.398 3.374 19.8981 10.26 17.955 
168 83.5 33.3532 3.434 3.41 19.905 9.77 170975 
169 84 33.3786 3.345 3.321 19.9043 9.77 17.0975 
170 84.5 33.3804 3.166 3.143 19.9066 9.28 16.24 

] 
171 &5 33.3752 2.987 2.966 19.9073 8.79 15.3825 

01 



J 172 85.5 33.3547 2.889 2.868 19.9066 8.:> 14.525 

173 86 33.3542 2.853 2.833 19.9043 8.79 15.3825 

-1 
174 86.5 33.366 2.808 2.788 19.9028 9.77 17.0975 

175 87 33.3673 2.737 2.7,17 19.9028 8.79 15.3825 
176 87.5 33.3532 2.692 2.673 19.9013 8.79 15.3825 
177 88 33.361 2.674 2.655 19.899 9.28 16.24 

J 
178 88.5 33.3763 2.638 2.62 19.899 8.3 14.525 
179 89 33.3799 2.486 2.469 19.899 8.79 15.3825 
180 89.5 33.3795 2.298 2.282 19.8982 8.79 15.3825 
18; 90 33.3605 2.129 2.114 19.9044 8.79 15.3825 

:1 
182 90.5 33.3521 2.093 2.078 19.9136 8.3 14.525 
183 91 33.3527 . 2.102 2.087 19.9128 11.23 19.6525 
184 91.5 33.3497 2.12 2.105 19.9167 10.26 17.955 
185 92 33.3603 2.093 2.078 19.9182 8.79 15.3825 

] 
186 92.5 33.3633 1.995 1.981 19.919 8.79 15.3825 
187 93 33.3454 1.843 1.83 19.9328 8.3 14.525 
188 93.5 33.3027 1.682 1.67 19.975 8.79 15.3825 
189 94 33.266 1.566 1.555 20.0125 8.3 14.525 

~] 
190 94.5 33.2535 1.459 1.448 20.0255 8.3 14.525 
191 95 33.2469 1.396 1.386 20.0309 8.3 14.525 

192 95.5 33.2501 1.307 1.297 20.0255 8.3 14.525 
193 96 33.2477 1.235 1.226 20.0301 8.3 14.525 

J 
194 96.5 33.243 1.173 1.164 20.0302 8.3 14.525 
195 97 33.2441 1.101 1.093 20.0348 8.79 15.3825 

196 97.5 33.2549 1.012 1.005 20.0271 8.3 14.525 
197 98 33.2808 0.914 0.907 20.0019 8.3 14.525 

n 198 98.5 33.2804 0.815 0.81 19.998 8.3 14.525 

199 99 33.2669 0.744 0.739 19.9973 8.3 14.525 

'. 200 99.5 33.2716 0.762 0.756 20.0019 8.3 14.525 
201 100 33.2686 0.797 0.792 20.0057 8.79 15.3825 

] 
202 100.5 33.284 0.797 0.792 19.9996 8.3 14.525 
203 101 33.2905 0.726 0.721 20.0019 8.3 14.525 
204 101.5 33.2888 0.512 0.508 20.0027 8.3 14.525 
205 102 33.2721 0.235 0.233 20.0195 8.3 14.525 

<1 
206 102.5 33.272 0.288 0.286 20.0211 8.3 14.525 
207 103 33.2824 0.252 0.251 20.005 8.79 15.3825 
208 103.5 33.2801 0.127 0.126 20.0081 8.79 15.3825 
209 104 33.2747 0.02 0.02 20.0135 8.3 14.525 
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Tamar Basin EIA 
Stalion: 11 
Instrument 10: lA 

Scan TìmeS S aI Pr Oe口S To 0凶 SS 
369 184 33.6749 10.262 10.189 19.3562 13.19 23.0825 
370 184.5 33.6743 10.244 1 日.172 19.357 12.7 22.225 
371 185 33.6沌4 10.2倍 10.1個 19.3578 11.72 20.51 
372 185.5 33.685 10.307 10.234 19.357 12.7 22.225 
373 186 33.6904 10.307 10234 19.3562 12.7 22.225 
374 186.5 33.694 10.316 10.243 19.3562 12.21 21.3675 
375 187 33.6659 10.2的 10.216 19.357 11.23 19.6位5

376 187.5 33.6117 1 日。但 10.02 19.3578 11.23 19.6位5

377 188 33.6172 9.85 9.78 19.3554 13.19 鈞。但5

378 188.5 33.6221 9.626 9.558 19.3554 11.72 20.51 
379 189 33.643 9.519 9.451 19.3547 12.21 21.3675 
380 189.5 33.64 9.438 9.371 19.3554 11.23 19.6525 
381 190 33.6162 9.313 9.247 19.3554 11.72 20.51 
382 190.5 33.6157 9.116 9.051 19.3547 8.3 14.525 
383 191 33.6158 8.919 8.856 19.3531 7.81 13.6675 
384 191.5 33.6153 8.749 8.687 19.3523 7.81 13.6675 
385 192 33.6339 8.587 8.527 19.3516 自.35 11.1 125 
386 192.5 33.6351 8.49日 8.438 19.3531 6.35 11.1 125 
387 193 33.6267 8.399 8.34 19.3547 5.37 9.3975 
388 193.5 33.6231 8.229 8.171 19.3562 5.86 10.255 
389 194 33.6182 8.014 7.958 19.3臼9 5.37 9.3975 
390 194.5 33.6155 7.8 7.744 19.3732 5.37 9.3975 
391 195 33.6135 7.656 7.6日2 19.3817 4.88 8.54 
392 195.5 33.6臼7 7.612 7.558 19.3的4 5.37 9.3975 
393 196 33.601 7.612 7.558 19.4∞3 5.37 9.3975 
394 196.5 33.5961 7.576 7.522 19.4049 4.88 8.54 
395 197 33.5991 7.442 7.389 19.4041 5.37 9.3975 
396 197.5 33.6臼 7.245 7.193 19.4008 5.86 10.255 
397 198 33.5996 7.003 6.954 19.4288 5.37 9.3975 
398 198.5 33.5659 6.851 6.802 19.4589 4.88 8.54 
399 199 33.5652 6.77 6.722 19.4628 5.37 9.3975 
400 199.5 33.5位7 6.743 6.696 19.4674 5.37 9.3975 
401 200 33.5619 6.69 6.643 19.4744 4.88 8.54 
402 200.5 33.5666 6.6 6.554 19.4775 4.88 8.54 
403 201 33.5臼2 6 .484 6.438 嗨.4852 4.88 8.54 
404 201.5 33.5543 6.314 6.269 19.4日29 5.37 9.3975 
405 202 33.5657 6.108 6.065 19.4臼6 4 日8 8.54 
406 202.5 33.5669 5.902 5.861 19.4937 5.37 9.3975 
407 203 33.5451 5.777 5.736 19.5ω1 5.37 9.3975 
408 203.5 33.5438 5.715 5.674 19.5122 5.37 9.3975 
409 204 33.5454 5.643 5.603 19.5176 4.88 8.54 
410 204.5 33.5臼7 5.482 5.443 19.5191 4.88 8.54 
411 205 33.5494 5.24 5.203 19.5261 5.37 9.3975 
412 205.5 33.5374 5.044 5.008 19.5322 5.37 9.3975 
413 206 33.5363 4.936 4.901 19.5322 5.37 9.3975 
414 206.5 33.5374 4.847 4.813 19.5353 5.86 的 255

415 207 33.5475 4ι659 4.626 19.5361 5.37 9.3975 
416 207.5 33.5461 4.418 4.386 19.5453 5.86 10.255 
417 208 33.5375 4.212 4.182 1 日 5577 6.35 11.1125 
418 208.5 33.5143 4.042 4.013 19.5823 6.84 11.97 
419 209 3"3.5位 3.917 3.889 19.6155 7.33 12.8275 
420 209.5 33.5078 3.684 3.658 19.6409 7.33 12.8275 
421 210 33.4871 3 .416 3.392 19.6655 7.33 12.8275 
422 210.5 33.4的8 3.175 3.152 19.684 7.33 12.8275 
423 211 33.4日28 2.996 2.975 19.6917 7.33 12.8275 
424 211.5 33.4674 2.799 2.779 19.6978 7.33 12.8275 
425 212 33.451 2.558 2.54 19.7155 7.33 12.8275 
426 212.0 33.4419 2.37 2.353 19.7255 7.81 13.6675 
427 213 33.1419 2.174 2.158 19.727 7.33 12.8275 
428 213.5 33.4443 1 日59 1.945 19.7286 7.81 13.66"75 
429 214 33.4419 1.7 1.688 19.7316 7.81 13.6675 
430 214.5 33.4323 1.423 1.413 19.7409 7.81 13.6675 
431 215 33.4179 1.146 1.138 19.7臼2 7.81 13.6675 
432 215.5 33.3666 0.896 。 889 19.797 7.33 12.8275 
433 216 33.3切 1 0.815 0 日 1 19.82 7.81 13.6675 
434 216.5 33.3205 0.842 0.836 19.8461 7.81 13.6675 
435 217 33.271 。 815 。 81 19.8952 8.3 14.525 
436 217.5 33.1733 。 708 。 703 19.8998 7.81 13.6675 
437 218 32.9465 。 4^9 。 446 20 日721 8.3 14.525 
438 218.5 32.8印2 。 297 。 295 20.2189 9.28 16.24 
439 219 32.62日5 。 145 。 144 20.2166 10.26 17.955 
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