
Hong Kong Government 
Territory Development Department 
Urban Area Development Office 

.... , .•. , 

Central and Wan Chai Reclamation Development 

Focussed Study for the Proposed 
Extension to the Hong Kong 
Convention and Exhibition Centre .." lit I\l ~// 

( stage 2 Final Report 
Executive Summary - Environment 

Maunsell Consultants Asia Lld 

in association with 

Balfours International (Asia) 

MVAAsia Lld 
CES Consultants in Environmental Sciences (Asia) Lld 



L 

Hong Kong Government 
Territory Development Department 
Urban Area Development Office 
Agreement CE 12/93 

Central and Wan Chai Reclamation Development 

Focussed Study for the Proposed 
Extension to the Hong Kong 
Convention and Exhibition Centre 

l"' '~ {I t, / \-t d / 
Stage 2 Final Report 
Executive Summary - Environment 

January 1994 

Maunsell Consultants Asia Ltd. 

in association with 

Balfours International (Asia) 

MVA Asia Ltd. 

CES Consultants in Environmental Sciences (Asia) Ltd. 

HWR Hydraulics and Water Research (Asia) Ltd. 



( i 

[r 

Cl 

CJ 

o 
o 
Cl 

er 

C] 

L 
If] 
C, 

[ 

[, 

1 

2 

3 

Introduction 

Focused Study for the Proposed 
Extension to the Hong Kong 

Convention and Exhibition Centre 

Stage 2 Report 
Execntive Summary 

Environment 

In 1992 Hong Kong Government commissioned Consultants to look at the 
infrastructure requirements for an island extension to the Hong Kong Convention and 
Exhibition Centre (HKCEC). in the same year, the Environmental Protection 
Department carried out an appraisal of environmental issues relating to the scheme. 
A number of concerns arose from this appraisal and in order that these be properly 
addressed, a multi-disciplinary focused study was commissioned. 

This latter study was in two stages, namely; an initial assessment to establish the 
viability of the scheme followed by a more detailed examination of traffic, engineering 
and environmental issues. This Executive Summary presents the results of the 
Environmental Impact Assessment (EIA) performed to confirm the environmental 
acceptability of the scheme and to work out the full environmental requirements and 
related mitigation measures. 

Scope of Work 

The EIA addressed issues relating to sewerage and drainage, water quality, disposal 
of dredged muds, air quality, noise and solid waste disposal. Numerical modelling 
was used as part of the investigations into water quality (sediment plume and 
pollutants), air and noise impacts. Marine mud disposal for the scheme was the 
subject of a separate report which established the nature and extent of contaminated 
mud (Reference 1). This latter report was referred to in assessing the impact of the 
dredging works. The main issues and conclusions of each of the foregoing issues are 
summarised separately below. 

Sewerage and Drainage 

The existing sewer reticulation within the Wan Chai area will not be directly affected 
by the proposed Island Scheme. Current proposals for the Wan Chai section of the 
Sewerage Master Plan are programmed for completion in 1998. Flows from the 
HKCEC will be routed to the existing Wan Chai East Sewage Screening Plant, which 
will be expanded. Effluent from this plant discharges into Victoria Harbour 600 m 
from the sea wall. The predicted peak sewage' flow from the development is 
approximately 80 I.s·' which will produce a daily pollution load of 450 kg.d'l for both 
Biochemical Oxygen Demand and suspended solids. 

There are eleven stormwater systems which discharge within 1 km either side of the 
proposed site. Of these, the reclamation will have an affect on only one; Catchment 
'M (see Figure entitled 'Location of Stormwater Outfalls'). The outfall from Catchment 
M lies within the tidal range of the harbour water and was ranked fourth highest in 
terms of pollution loads based on BOO. This will therefore have a significant impact 
on water quality around the island reclamation. 
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Catchment M has been demonstrated to have insufficient capacity which may lead to 
flooding. Analysis of the effect of the reclamation has indicated that there would be 
a minor increase in predicted flooding. The proposed island will be 75 m offshore of 
the mainland and Outfall M will discharge directly into the Harbour at its present 
position, into the channel between the island and mainland. Remedial works will not 
be required for the island reclamation phase of the development and may be deferred 
until the full reclamation of the Exhibition Cell is implemented. The drainage culvert 
will eventually have to be extended through the full reclamation to the new sea wall 
to maintain its discharge to the Harbour. 

Large sections of the seawall in the vicinity of the development are occupied by 
numerous cooling water intakes and outlets. Currently about 7 m3.s·' of sea water 
during peak summer demand is supplied to existing airconditioning and toilet 
flushing systems. Reprovisioning of these systems will not be required for the 
proposed reclamation. However, silt levels in the water during reclamation will be 
higher than at present and this requires careful monitoring and mitigation if required. 

Contaminated stormwater from Outfall M will probably have the greatest impact on 
water quality. This contamination arises from expedient connections within the 
network A survey of expedient connections is required to determine the source and 
location of all connections of foul flows to the stormwater system before remedial 
measures can be proposed. This work should ideally be carried out before the SMP 
detailed design stage commences in 1994 so that the findings could be incorporated 
within the SMP improvement measures. In anticipation of improvements, mitigation 
scenarios for the purposes of water quality modelling were based on a 25% reduction 
in loading. 

Water Quality Impacts 

Existing water quality in Victoria Harbour is poor. If compared to general water 
quality objectives applicable to gazetted Water Control Zones, all parameters would 
fail the required standards with the exception of dissolved oxygen. Sediments in the 
Harbour are highly contaminated with metals and also contain high concentrations 
of organics and nutrients. Therefore any additional inputs of contaminants into the 
water column will exacerbate the present situation. The key issues in this respect are 
increases in suspended sediments during dredging and the affect of those sediments 
on water quality, additional inputs of sewage from the Extension, and the affect of 
reclamation programmes on the dispersion of contaminants within Victoria Harbour. 

Sediment plume modelling was based on dredging 500,000 m3 of mud with a 3% loss 
to the water column. On this basis, most of the area would experience increases in 
suspended sediment loads of 0.001 to 0.005 kg.m·3 for surface and bottom waters 
respectively, compared with an existing depth average of 0.01 kg.m3. The sediment 
plume was- narrow and extended for 7 km just offshore and parallel to, Central and 
Wan Chai. North Point was predicted as receiving the greatest sediment loads as this 
was the limit of tidal excursion and local conditions favour deposition. Wet season 
spring tide simulations represented the worst case for North Point with 0.01 kg.m3 
and 0.005 kg.m·3 for bottom and surface waters respectively. 

Pro rata reductions in suspended sediment loads for lower volumes of dredged mud 
(220,000 and 50,000 m3) for worst case conditions at North Point would result in 
concentrations of 0.044 and 0.01 kg.m3 for bottom waters and 0.002 and 0.0005 kg.m-3 
for surface waters. Throughout the general area, increases in suspended solids would 
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not be physically measurable for these lower dredging volumes. In view of the wide 
lateral dispersion of suspended sediments and the tendency for the highest 
concentrations to be found in the bottom waters, visua.l impacts of suspended 
sediments arising from dredging are not likely to be a key issue other than in the 
immediate vicinity of the dredger. It is also unlikely that local accumulations of 
sediment will occur. 

Increased BOD arising from sediment resuspension under the proposed dredging 
rates will be negligible. The oxygen demand is dependent on dredging rate and the 
volume of water available for dispersion, not the total volume of mud to be removed. 
BOD resulting from dredging activities is therefore not considered to be a key issue. 

Water quality modelling of several scenarios identified the option with least water 
quality impact to be that in which all stormwater loads were reduced by 25% together 
with a 50% reduction on outfall M (which discharges into the channel between the 
shoreline and the island extension). This scenario included committed reclamations 
for Central and Wan Chai, and the island extension. Water quality parameters were 
predicted to be marginally better than for the Baseline condition (committed 
reclamations without the island extension) except at two monitoring stations which 
lie within the channel between the island extension and shoreline. Here, water 
quality was marginally poorer than for the Baseline although this effect would appear 
to be localised. 

Additional sewage from the HKCEC Extension would represent 2% of the present 
load entering from Central and Wanchai. Water quality model predictions indicated 
an increase in E.coli of 8.6% for wet season neap tide. This disproportionate increase 
in E.coli concentration arises from the reduced volume and assimilation capacity of 
Victoria Harbour resulting from the proposed reclamations. The modelled scenario 
representing the best mitigation measures in reducing the impact of E.coli and other 
water quality parameters will still result in an increase over present levels, albeit 
relatively small. Until there is' an improvement in sewage treatment capability, no real 
improvement in water quality can be expected in the study area .. 

Floating debris will continue to be a problem in the study area, as at present. The 
construction of the island extension will provide opportunity for floating debris to 
collect on the east and west sides of the island. However, as the island nature of the 
extension will be a temporary measure pending further reclamations, there are 
probably no mitigation measures which could sensibly be incorporated into the design 
of the island within existing constraints. It is considered unlikely that the presence 
of the island extension will significantly increase the accumulation of debris in the 
general area and that the best option will be physical collection. 

Marine Mud Disposal 

Sediments in the study area have been classified as Class C and therefore require 
special dredging and disposal methods. Five metals (Pb, Zn, Hg, Cu and Cr) were 
present in particularly high concentrations. Concentrations of cadmium and nickel 
were low in all cases. 

The Class C sediment was limited to the surface layer «30 ern depth) or non-existent, 
depending on location, with the exception of one station where the depth of 
contaminated sediment was 1 m. Typically, metal concentrations diminished as a 
function of increasing depth. For the purposes of practical dredging, the 
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contaminated muds have been defined as the top 1 m for contaminated locations. 
Depending on the dredging scenario adopted (part or all of the new sea wall), the 
volume of contaminated mud has been estimated to be between 11,500 and 34,000 m3

• 

Air Quality 

The major potential additional impacts from the HKCEC Extension will arise from 
dust generated during reclamation and construction. Vehicle and plant exhaust 
emissions are not considered to be a key issue. 

In the absence of mitigation measures, there may be adverse impacts at some of the 
sensitive receivers which have a direct line of sight with the reclamation ie HKCEC, 
Grand Hyatt Hotel, New World Harbour View Hotel, Great Eagle Centre and Harbour 
Centre. Calculations have shown that TSP concentrations may exceed acceptable 
limits by up to 35%. However, with the adoption of dust suppression measures, 
particularly an' effective watering programme, calculations have shown that the TSP 
concentration at all receivers will be within the acceptable limit. 

The evaluation of air quality assessment during the operational phase was considered 
for design horizons of 2001 and 2006. All predicted concentrations for CO, N02 and 
TSP were compliant with Air Quality Objectives. 

Noise 

It has been concluded that the 75 dB(A) non-statutory day-time limit for construction 
noise will be slightly exceeded at all NSR's but due to the mitigating effects of central 
air conditioning, high quality double glazing and shielding by other buildings, noise 
levels within the buildings will be acceptable. Furthermore, as the calculations were 
based on all equipment operating at one location simultaneously to simulate the worst 
case scenario, in reality, noise levels will be even lower than calculated. Mitigation 
would be necessary for night-time work in the form of noise barriers around 
stationary plant and would have to comply with the requirements of the Construction 
Noise Permit. Noise from Percussive Piling will be controlled by license under the 
Noise Control Ordinance. 

Traffic noise assessment was based on predicted figures for 2001 and 2006 which are 
higher than those at present, and predicted that the HKPSG limits may be exceeded 
by a maximum 4 dB(A) in those years. The maximum exceedance appears at the 
northern facade of The Academy for Performing Arts for both design years. However, 
these figures reflect the overall change in traffic flows in the study area, which are 
dominated by Gloucester Road and Harbour Road, and do not represent noise 
specifically due to HKCEC traffic. The presence of central air conditioning, high 
quality double glazing and the building fabric would reduce the impact of traffic noise 
on the occupants of the buildings. Traffic noise levels at residential buildings are 
predicted to be lower in the future than at present, and there will not be any 
additional noise impact arising from the development. 

Solid Waste Disposal 

Disposal of marine muds has been discussed in 5 above. The main source of wastes 
for disposal will derive from demolition and construction activities although there will 
be very little demolition waste. The fate of these wastes will depend upon the fill 
material used in the reclamation. If the site is categorised as a public dump site then 
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all or most of the material produced by demolition and construction can be disposed 
of on site. Publicly dumped material would be limited to concrete or inert material 
of a size complying with the specification for the area. Contractor-sourced fill as 
opposed to public dump fill may be preferable !Is this would permit more control on 
site traffic movements. 

Conclusions 

There are unlikely to be major environmental impacts arising from the proposed 
island extension. The influence of dredging activity on suspended sediments and 
water quality parameters is predicted to be minimal due to the small vohime of 
sediment to be removed ie only for foundations for the new sea wall. Suspended 
sediments will be distributed over a distance of 7 km by water currents, further 
reducing the local impact. Sewage loading to the area will increase by only 2% and 
this will be discharged through the existing outfall 600 m offshore. The existing poor 
water quality will be further degraded but only to a small extent, arising mainly from 
the reduction in volume of Victoria Harbour as all proposed reclamations in the area 
progress. 

Stormwater outflow from Catchment M into the channel between the waterfront and 
the island extension may cause local problems in water quality. This will be a 
temporary situation pending completion of proposals for the whole Exhibition Cell 
when this channel will be reclaimed. . 

Air quality impacts can be successfully mitigated by the adoption of dust suppression 
measures, particularly an effective watering programme. Noise sensitive receivers may 
be exposed to levels which exceed the non-statutory day-time limit but noise is 
expected to be attenuated by existing glazing and air conditioning. Mitigation against 
noise may be necessary for night-time work. 

Reference 1 "Focused Study for the Proposed Extension to the Hong Kong Convention and 
Exhibition Centre - Sediment Quality Report" published in September 1993. 
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