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EXECUTIVE SUMMARY 

INTRODUCTION 

ERM-Hong Kong, Ltd (ERM), in association with Scott Wilson Kirkpatrick and 
Townland Consultants Ltd, was commissioned by the Hong Kong Government 
Highways Department (HyD) to undertake an Envirorunental Impact 
Assessment (EIA) for the Improvement to Roads and Junctions within Tuen Mun 
in relation to the Reclamation and Servicing of Tuen Mun Area 38 for Special 
Industries (Agreement No. CE 36/94) which comprises the Special Industries 
Area (SIA) and the River Trade Terminal (RTT). Figure A shows the location of 
the highway improvement works (Roadworks) and the Study Area. This report 
presents a summary of the main findings and recommendations of the EIA Study 
which has been endorsed by the Study Management Group. 

In mid 1990, TDD completed the Expanded Development Study of Tuen 
Mun Area 38 for Special Industries (EDS) which confirmed the engineering 
and environmental feasibility of the development. The EDS identified that 
highways improvement works would be required to overcome the 
anticipated traffic problems on Lung Mun Road and the junction of Wong 
Chu Road/Tuen Mun Road which provide the main access for external 
traffic to and from Area 38. These highways improvement works, which 
are scheduled to commence in early 1998 for completion by 2001, include: 

construction of a bypass (to be named as the Foothills Bypass) from Tuen 
Mun Area 45 to Wong Chu Road along the foothills of Castle Peak to 
divert the traffic and to mitigate the environmental impact on Lung Mun 
Road; and 

improvement to the slip road right turn from Wong Chu Road (P3) to 
Tuen Mun Road (PI) to provide additional capacity. 

The EDS recommended noise mitigation measures, including the .erection of 
an enclosure, along the primary access route along the existing Wong Chu· 
Road to Tuen Mun west due to the anticipated noise impacts generated by 
the increased traffic associated with the Tuen Mun Area 38 development. 
The EDS also recommended a more detailed EIA study to be carried out to 
determine areas prone to high noise levels followed by detailed design to 
remedy the noise problems identified prior to the construction works of the 
Area 38 development. . 

Subsequently this ErA Study was undertaken, covering the Foothills Bypass 
Northern Section and Wong Chu Road, as shown in Figure A. It is expected 
that the environmental impact due to the construction of the Foothills 
Bypass Southern Section will be small. Nevertheless, further EIA Study 
covering the Foothills Bypass southern section will be carried out in mid 
1996. 

The financial cost of the noise mitigation measures along Wong Chu Road is 
estimated to be $186M, compared to the estimated overall engineering cost 
of $3000-4000M to develop the SIA and RTT. 
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4.1 

OBJECTIVE OF THE EIA 

The main objective of this ErA Study was to assess the potential air quality 
and noise impacts associated with the construction and operation of the 
Roadworks due to the development of Tuen Mun Area 38. Particular 
attention was drawn to noise sensitive receivers along Wong Chu Road 
where the residents of On Ting and Yau Oi Estates are already exposed to 
high road traffic noise. Conceptual noise mitigation measures were 
developed and evaluat.ed on environmental, engineering, visual and cost 
grounds. An optimum mitigation package was recommended for 
implementation to ensure that the proposed development in Tuen Mun 
would not cause unacceptable additional environmental impacts to sensitive 
receivers. A review of the potential ecological impact associated with the 
highway improvement works was also conducted. The recommendations 
from this Study will be taken on board in the detailed design of the 
Roadworks scheduled to be commenced in April this year. 

Apart from the development of Area 38, the extent and degree of impacts 
that must be addressed within this Study may hinge upon the proposed 
Tuen Mun Port Development (TMPD) for which the proposed Southern 
Relief Road is assumed. Two scenarios, one with the TMPD and the other 
without it, were therefore assessed within the present Study for the 
operation phase. The two scenarios were found to have similar noise and air 
quality impacts due. to the similar traffic flows on the road network within the 
Study Area in both scenarios as additional roads outside the Study Area would 
be built if the TMPD went ahead. 

PROJECT DESCRIPTION 

The Roadworks concerned within this Study involve the Foothill Bypass 
Northern Section, the junctions between Lung Mun Road and Wong Chu Road 
and the junctions between.Wong Chu Road and Tuen Mun Road (see Figure 
A). These Roadworks involve: . . 

construction of new carriageway, bridge, footpath and cycle track; 

demolition of existing bridge and replacement with a widened new 
structure; and 

demolition and reconstruction of existing roads. 

A tentative construction programme was developed for the purpose of the air 
quality and noise assessment in this EIA study. The sequence of activities was 
designed to minimise the number of traffic diversions and traffic management 
measures during construction to retain traffic movements at all time. The 
programme is subject to change at the detailed design stage. 

CONSTRUCTION IMPACT 

NOISE 

Noise modelling indicates that unmitigated construction activities of the 
Roadworks, mainly associated with road structure construction and demolition, 
will result in high noise levels of up to 87 dB(A). This will cause exceedance of 
the Environmental Protection Department (EPD) noise criteria (75 dB(A) for 
residences and 70 dB(A) for schools) at most of the nearby noise sensitive 
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5.1 

receivers (NSRs) during weekday daytime hours (0700-1900 hours). 

Therefore adequate mitigation measures will be required for the works to meet 
the criteria, such as the use of silenced equipment and installation of mobile 
noise barriers close to particularly noisy plant. Should the mitigated 
construction noise impact still exceed the noise criteria, additional measures 
should be implemented based on the actual site situation such as avoidance of 
simultaneous noisy activities and reduction in number of operating plants. 
These mitigation measures should be incorporated into contract documents and 
checked by noise monitoring and audit procedures during the construction 
works for compliance with the appropriate noise criteria. In addition any 
construction activities involving the use of powered mechanical equipment 
during restricted hours (ie 1900-0700 hours on weekdays and all day on 
Sundays) will require a Construction Noise Permit. 

Both the Lui Cheung Kwong Primary School and Morning Light School that may 
be affected by the construction noise are under the Education Department's noise 
insulation programme. It is recommended that the programme for the two 
schools be brought forward prior to the construction work commencement in 
early 1998. 

AIRQUAUTY 

The likely air quality impact from the Roadworks construction is related to dust 
nuisance, mainly arising from excavation, filling, bulldozing and material. 
handling. Computer modelling of the worst case scenario indicates that air 
sensitive receivers (ASRs) including the planned Siu Lun Street community 
facilities and soccer pitch, the Nam Fung Industrial City and the planned Area 18 
housing development are likely to be subjected to dust impact with levels up to 
800 ug/m3, exceeding EPD's recommended TSP hourly guideline of 500 ug/m3. 
However with the implementation of standard dust suppression measures as 
incorporated into contract documents, and with checking by dust monitoring 
and audit procedures, the dust criterion will be satisfied at the ASRs. 

ECOLOGY 

The Roadworks alignment does not impinge on the San Shek Wan Tsuen 
water course referred to in the Brief, although the associated construction 
work may affect the initial section of the water course. However this part of 
the water course area has been channelised and the riparian areas already 
disturbed, therefore very low ecological impact is anticipated. Good 
construction site practices are recommended to minimise any impact on the 
upstream area, such as fenced off work sites and regular checks to ensure 
work site boundary is not exceeded. 

OPERATIONAL IMPACT 

ROAD TRAFFIC NOISE IMPACT 

Recent noise surveys of the Study Area'indicate that the existing 
environment is already noisy, with peak hour traffic noise levels in the 
range of 72-79 dB(A). . 

Future traffic flows on the improved road network have the potential to 
impact adjacent NSRs. A noise model of the road network was used to 
predict the traffic noise levels for the worst case scenario in year 2011. It is 
estimated that some 4800 number of dwellings along Wong Chu Road will 
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5.2 

be adversely affected by traffic noise exceeding the levels stipulated in the 
Hong Kong Planning Standards and Guidelines (HKPSG). 

As confirmed by the Education Department (ED), all the affected primary and 
secondary schools within the Study Area will have insulation installed for 
existing traffic noise protection under the Noise Abatement Measures in Schools 
Programme (NAMlSP), prior to the operation of the Roadworks. It is 
recommended that the programmed insulation work for some of the 
affected schools be upgraded to redress the future traffic noise impact 
associated with the Roadworks, through liaison with ED and Architectural 
Services Department. 

Four types of noise mitigation measures were considered, including (1) low 
noise road surfaces that absorb part of road traffic noise; (2) roadside noise 
barrier walls that are effective to screen low rise NSRs from noise source; (3) 
cantilever barriers that are similar to barriers but with an extension from the 
top slightly over the road to improve their effectiveness; and (4) full 
enclosures that are most effective in protecting high ·rise NSRs by 
completely covering the road. 

Taking into account of site constraints and engineering requirements, and to 
follow up with the recommendations in the EDS, a package of noise 
mitigation measures which comprises noise enclosures, 3m noise barriers, 
5m cantilever noise barriers and low noise road surface, is recommended as 
the best practicable means to mitigate the potential traffic noise problem. 
Figure B illustrates the extent of the recommended mitigation package and 
the benefits provided to the residents along Wong Chu Road in terms of the 
extent of noise reduction. . 

The conceptual design drawing of the recommended barriers is shown in 
Figure C. In order to fulfill fire fighting and emergency operation 
requirements to permit unrestricted passage of dangerous goods vehicles, 
the reCommended full enclosure along Wong Chu Road has been designed 
as shown in Figures D & E, with two enclosure sections each not exceeding 
230m in length, separated by a 5m high cantilev.er barrier placed within the 
60m break where NSRs are farthest away. Openings are provided along the 
two sides of the enclosures to allow natural ventilation. These openings will. 
be acoustically treated to increase the effectiveness of the enclosures. 

It is estimated that, with the implementation of the recommended noise 
mitigation package, 99% of the 4800 number of dwellings along Wong Chu 
Road would benefit with noise reduction from 1 to 16 dB(A). 

There are residual noise impacts at some of the NSRs that do not benefit from the 
noise mitigation package due to the engineering constraints to the extent of the 
mitigation and the noise contribution from surrounding roads such as Hoi Wong 
Road and Tsing Wun Road. However the residual impacts from the Roadworks 
will contribute less than 1 dB(A) increase to the prevailing traffic noise levels. 

ROAD TRAFRC EMISSION IMPACT 

Potential vehicular emission impact associated with the traffic from the 
Roadworks and the surrounding major roads was predicted using an air 
dispersion computer model, based on the emission factors provided by EPD 
and the worst case traffic forecasts for 2011. 

Modelling results indicate that the vehicular emission impacts even with the 
proposed enclosures arrangement will comply with the statutory Air 
Quality Objectives (AQOs) requirements at all ASRs. 
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With the provision of natural openings along the two sides of the full 
enclosures with a break in between, it is predicted that the air quality inside 
the enclosures will comply with EPD's tunnel air quality guidelines on . 
pollutant concentrations. 

However should there be changes to the assumed preliminary design parameters 
at the detailed design stage, the overall acceptability of the air quality impact, . 
particularly on Oi Shun House and Oi Lai House at ground level, may need to be 
re-assessed in liaison with EPD. 

CONCLUSION 

This ErA has assessed the potential environmental impacts associated with 
the construction-and operation of the proposed Roadworks, both under the 
With and Without TMPD scenarios. The two scenarios are found to have 
similar impacts. 

The construction works are expected to result in exceedances of the noise 
and dust criteria at certain sensitive receivers. With the implementation of 
the recommended control measures, the impacts will be reduced to within 
the established standards, checked by environmental monitoring and audit 
procedures detailed in the Environmental Schedule. The Roadworks will 
not impinge on the concerned San Shek Wan Tsuen watercourse and good 
construction site practices are recommended to avoid impact on the upper 
part of the watercourse and the associated riparian habitats. 

Modelling of the potential traffic noise from the Roadworks and 
surrounding roads indicates exceedances of the HKPSG noise criteria at 
most of the NSRs. A noise mitigation package comprising noise enclosures, 
barriers, cantilever barriers and low noise road surface has been 
recommended as it provides the best practicable mitigation at source to 
benefit residents in the Study Area and is feasible from environmental, 
engineering and visual considerations. The mitigation package will achieve 
the HKPSG noise limit at approximately 1500 dwellings, out of the total 
affected 4S00 dwellings along Wong Chu Road. 

Air quality modelling indicates that the vehicular emission impacts from the 
traffic on the Roadworks and surrounding roads, with the implementation of the 
recommended noise mitigation package, will comply with air quality criteria. 

Should there be any changes to the design parameters assumed in this EIA study 
at the following detailed design stage, the acoustic performance of the enclosures 
and the air quality impact may need to be reviewed in liaison with EPD. 

ERM·HONG KONG, LTD HIGHWAYS DEPARTMENT 
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