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For information

Improvement to Tung Chung Road between Lung Tseng Tau and Cheung Sha
Advisory Council on the Environment-EIA Subcommittee Meeting on 5 November 2001 

Purpose


This paper is to brief members of the ACE EIA Subcommittee of the current progress of the project and to seek their initial comments on the preferred road alignment of the project and the proposed future usage of the obsolete sections of Tung Chung Road. Members' comments will be considered in the EIA study and will not pre-empt the statutory EIA process.  

Background

2.
In November 2000, the Director of Environmental Protection confirmed that the EIA Report of the proposed Lantau North-South Road link between Mui Wo and Tai Ho Wan could not meet the requirements of the Technical Memorandum of the EIA Ordinance and the study brief. After reviewing all possible alternative solutions, we considered that improvement to Tung Chung Road would be the most promising solution. At the ACE meeting on 27 February 2001, we briefed the ACE members of our proposal to improve Tung Chung Road to a rural 2 lane road with less than 15% gradients. We subsequently appointed consultants on 18 April 2001 to carry out an investigation study and preliminary design of the project. 

Current Progress
3.
The investigation study of the project, including environmental impact assessment, traffic impact assessment, geotechnical assessment and drainage impact assessment, is in progress. The wet season ecological survey of the study area has been completed and an initial ecological impact assessment of the study area has been carried out. The dry season ecological survey is being carried out and will be completed in January 2002. 

4.
Under the consultancy agreement, the consultant is required to refine the preliminary road alignment of the project by studying possible alternative alignment options within a broad corridor along Tung Chung Road and to recommend a preferred alignment option. The consultant has completed studying the possible alignment options and has recommended a preferred alignment option. 

Environmental Characteristics of the Broad Corridor along Tung Chung Road 

5.
The broad corridor passes between the Lantau and Sunset Peaks and is dominated by grass, shrubland, plantation woodland and secondary woodland. Areas of native secondary woodland are present mainly to the west of the Tung Chung Stream and near the coastline at Cheung Sha Sheung Tsuen. The natural woodland, together with the shrubland, represent the habitats of the greatest ecological value. The existing Tung Chung Road is largely bordered by shrubland and plantation woodland. A habitat map of the corridor is in Annex A.  

6.
The Tung Chung Stream in the northern section of the corridor has been identified as the second richest stream in Hong Kong for freshwater fish species and is fed by numerous steep upland watercourses, which have a high degree of naturalness. The stream is one of only two known sites in Hong Kong for the Beijiang Thick-lipped Barb, a species regarded as being of conservation concern. This species and nine others including the Philippine Neon Goby, were recorded in the Tung Chung Stream and its tributaries during the wet season survey by the consultants. Streams in the southern hinterland are affected by the WSD catchwater which results in many streams having little or no flow. However, surveys of some of the larger streams, including the main Cheung Sha Stream and the stream at Cheung Sha Sheung Tsuen, have found two fish species of conservation interest, the Black-headed Thick-lipped Goby and the Philippine Neon Goby. Besides fish, some species of birds, insects and amphibians which are of conservation interest, including the Romer’s Tree Frog, can be found in the study area.
Alignment Options

7.
The possible alignment options within the corridor are shown on the drawing in Annex B. From Lung Tseng Tau to Tai Tung Shan Service Reservoir, all alignment options follow the existing road. Between the reservoir and the crest at Pak Kung Au, the existing road gradients dictate that the road can only be improved by going off-line. Four off-line alignment options have been developed for this northern section of the route. Options N1 and N2 are overland routes with slightly different road curves and gradients. Options N3 and N4 involve short tunnels of about 600 metres and 700 metres long respectively under the crest.

8.
Between the crest and South Lantau Road, the existing road can only be improved by going off-line. Four off-line alignment options have been developed. Option S1 runs down along the hillside on the eastside of Cheung Sha Valley and connects with South Lantau Road near the YWCA youth camp near Cheung Sha Sheung Tsuen. Option S2A also runs down along the hillside on the eastside of Cheung Sha Valley but then loops back north of the catchwater and runs westwards and connects with South Lantau Road at Cheung Sha Beach. Option S2B was similar to Option S2A but connects with South Lantau Road at the existing junction of Tung Chung Road and South Lantau Road. Option S3 runs along the west side of Cheung Sha Valley, crosses the catchwater and loops back to connect with South Lantau Road between Cheung Sha Beach and Tong Fuk Beach.

Options Assessment

9.
The alignment options were assessed in two stages, comprising the northern and southern alignment options separately. All relevant factors, including environmental, engineering, land use, cost and programme, were taken into account in the assessment of the alignment options. 

10.
While full details of the options assessment will be included in the EIA report, a summary of the assessment results is in Annex C and is briefly explained below.   

11.
In respect of the northern alignment options, the assessment shows that overall and environmentally, the overland route Option N1 is the most preferable option. The main reasons are:

· N1 has the least amount of earthworks and cut slopes which minimizes the land requirements from the Country Park (5.2ha) and the impacts associated with air quality, noise, waste and landscape and visual;
· N1 has the least potential for construction phase runoff which could affect Tung Chung Stream and Cheung Sha Stream;
· N1 requires the least construction cost and shortest construction programme. 

12.
The tunnel options N3 and N4 are not recommended for the following reasons:

· The northern tunnel portals and the southern tunnel portals are close to the tributaries of Tung Chung Stream and Cheung Sha Stream respectively. Potential for significant construction impacts on these streams associated with tunnel dewatering activities will be great.

· Amount of earthworks required will be greater (about 150,00m3 more) than that of N1 and hence will have greater potential for impacts associated with water quality, ecology, air quality, noise and waste.  

· For traffic safety and tunnel maintenance reasons, the tunnel would need to be a twin tube tunnel with 2 lanes in each tube. 

· Areas of Country Park affected by N3(5.25ha) and N4(4.4 ha) are similar to that of N1(5.15ha).

· The construction cost is about $800M more than that of N1.

· The construction period will be 12 months more than that of N1.  

13.
In respect of the southern alignment options, the comparison shows that overall and environmentally, Option S1 is the most preferable option. The main reasons are:

· S1 has the best alignment geometry avoiding the need for the large loop-bends associated with the other options;
· At the junction of S1 and South Lantau Road, there is space for construction of a roundabout and a bus-to-bus interchange;
· S1 has the least landscape and visual impacts;
· S1 largely avoids the high value secondary woodland; 

· S1 requires the least amount of earthworks and thus presents environmental advantages in terms of ecology, landscape and visual impacts, waste and water quality;

· S1 has the least land requirement from the Country Park (2.3ha).

14.
Overall and environmentally, Option N1S1 as shown on the drawing in Annex D is the preferred alignment option. The alignment may be slightly refined or adjusted at the design stage to improve the road geometry and gradient The estimated cost of the project, based on Option N1S1, is $900M. 

Future Usage of Obsolete Sections of Tung Chung Road 
15.
Upon completion of the new road, some sections of the existing Tung Chung Road, mainly in the southern section, will become obsolete. The consultant has investigated all possible usage of the obsolete sections and has recommended the following usage:

· as a temporary traffic diversion route in the event of temporary closure of the new road due to serious traffic accidents;
· as a walking trail; and
· as accommodation for the existing and planned utility services. 

16.
Demolition of the obsolete sections and reinstating the areas back to the natural condition are not recommended mainly because of the following reasons: 
· large amount of earthworks would be required, which would have potential environmental impacts on the Tung Chung Stream and Cheung Sha Stream;
· the slopes along the obsolete sections require vehicular access for maintenance;

· the obsolete sections have many existing utility services; and 

· many utility undertakers have requested to lay new utility services in Tung Chung Road, which should best be placed in the obsolete sections rather than the new road. 

Way Forward

17.
Our consultants are proceeding with the EIA of the project, which is expected to be completed by the end of February 2002. In the EIA Report, we will fully address the concerns on this project expressed by members of the ACE at the meeting on 27 February 2001. These concerns includes: 

· mitigation measures and post-construction management of the mitigation measures;

· plans and actions to preserve organisms in the streams near the alignment;

· means to reduce cutting slopes and landscape impact;

· future development in south Lantau;

· traffic control management on the new road;

· causes of traffic accidents on Tung Chung Road.

18.
To facilitate our completion of the EIA report, we welcome any initial comments which members may have on the preferred road alignment of the project and the proposed future usage of the obsolete sections of Tung Chung Road. 

Highways Department 

October 2001
Assessment Summary – Northern Alignment Options

	Assessment Criteria
	Option N1

Overland Route
	Option N2

Overland Route
	Option N3

Tunnel Route

(Tunnel Length = 560m)
	Option N4

Tunnel Route

(Tunnel Length = 720m)

	Engineering Criteria

	Alignment Geometry
	Satisfactory geometry

-
relatively gentle bends with max  gradient of 15%.
	Satisfactory Geometry

- 
more bends than N1 but length of 15% gradient slightly less than N1
	Better geometry

-
alignment gradient inside the tunnel at 3%
	Better geometry

-
alignment gradient inside the tunnel at 3%

	Geotechnical Constraints
	Most favoured

· smallest amount of cutting

· slope > 8m high  = 485m 
	Least favoured

· extensive cutting

· slope > 8m high  = 805m 
	Least favoured

· mixed ground tunnelling required
· slope > 8m high  = 355m (excluding slopes at tunnel portals)   
	Least favoured

· mixed ground tunnelling required
· slope > 8m high  = 355m (excluding slopes at tunnel portals)     

	Highway Structures
	Most favoured

· no. of bridges required  = 4

· total length  = 155m 
	Least favoured

· no. of bridges required  =  6

· total length  = 175m 
	Least favoured

· no. of bridges required  =  6

· total length  = 185m 
	2nd favoured

· no. of bridges required  =  5

· total length  = 150m 

	Drainage Impacts
	Stream crossings required  = 6


	Stream crossings required  = 5


	Stream crossings required  = 6


	Stream crossings required  = 4



	Impacts on Utilities
	Cross 4 sets of overhead cables
	Cross 5 sets of overhead cables
	Cross 3 sets of overhead cables
	Cross 3 sets of overhead cables

	Environmental Criteria

	Air Quality
	Satisfactory
	Satisfactory

-
higher impact during construction
	Satisfactory

- conc. of emissions at portals
	Satisfactory

- conc. of emissions at portals

	Noise
	Satisfactory
	Satisfactory
	Satisfactory
	Satisfactory

	Water Quality
	Satisfactory
	Less satisfactory

-
more earthworks and meanders closer to Tung Chung Stream
	Least satisfactory

-
high suspended solid resulting from tunnel dewatering operation 
	Less satisfactory

-
high suspended solid resulting from tunnel dewatering operation 

	Construction Waste
	Cut/fill surplus = 104,000m3
	Cut/fill surplus = 170,000m3
	Cut/fill surplus = 245,000m3
	Cut/fill surplus = 267,000m3

	Ecology
	Least construction impact on Tung Chung Stream and Cheung Sha Stream.

Habitat affected : 

secondary woodland              = 0.5ha

tall shrub                               = 1.2ha

shrubland                               = 0.2ha

plantation woodland              = 3.1ha


	Greater construction impact on Tung Chung Stream and Cheung Sha Stream than N1.

Habitat affected : 

secondary woodland            = 0.6ha

tall shrub                              = 2.2ha

shrubland                             = 0.2ha

plantation woodland            = 3.0ha


	Greatest construction impact on Tung Chung Stream and Cheung Sha Stream.

Habitat affected : 

secondary woodland         = 1.1ha

tall shrub                           = 1.8ha

shrubland                          = 0.3ha

plantation woodland         = 2.1ha
	Greatest construction impact on Tung Chung Stream and Cheung Sha Stream.

Habitat affected : 

secondary woodland              = 0.4ha

tall shrub                               = 1.1ha

shrubland                               = 0.1ha

plantation woodland              = 2.9ha

	Landscape and Visual
	2nd favoured
· overland route, less cut slopes than N2
	3rd favoured 

-
overland route, more meanders and extensive cut slopes than N1
	Most favoured
· 560 m in tunnel, however, high cut slopes required at tunnel portals


	Most favoured

· 720 m in tunnel, however, high cut slopes required at tunnel portals



	Heritage
	No impact 
	No impact
	No impact
	No impact

	Hazard to Life
	No impact (no potentially  hazardous installation near the northern options)
	No impact (no potentially  hazardous installation near the northern options)
	No impact (no potentially  hazardous installation near the northern options)
	No impact (no potentially  hazardous installation near the northern options)

	Land Use Criteria

	Impacts on Country Park
	Area affected =  5.15 ha
	Area affected =  6.24 ha
	Area affected =  5.25 ha
	Area affected =  4.40 ha

	Impacts on Private Land, etc
	Minor
	Minor
	Minor
	Minor

	Impacts on Burial Ground 
	Minor
	Minor
	Minor
	Minor

	Costs and Programme Criteria

	Capital Costs(excluding preliminary, contingencies, staff cost and ground investigation)
	about $250M
	about $290M
	about $990M
	about $1140M

	Recurrent Costs
	$    2.4 M
	$    2.8 M
	$   23.8 M
	$     29.7 M

	Time for Construction
	Shortest
	Longer (4 months longer than N1)
	Longer (12 months longer than N1)
	Longest(14 months longer than N1)


Assessment Summary – Southern Alignment Options

	Assessment Criteria
	Option S1

Overland Route
	Option S2A

Overland Route
	Option S2B

Overland Route
	Option S3

Overland Route

	Engineering Criteria

	Alignment Geometry
	Most favoured
· relatively smooth and straight
	Less favoured 

- one big loop bend
	Least favoured 

· two big loop bends 
	Less favoured 

· one big loop bend 

	Junction with South Lantau Road
	Good connectivity to South Lantau Road. 

Sufficient space to construct roundabout and bus-to-bus interchange
	Geometry of road junction not satisfactory. 

Insufficient space to construct roundabout and bus-to-bus interchange. 

Affect Cheung Sha Beach
	Geometry of road junction not satisfactory. 

Insufficient space to construct roundabout and bus-to-bus interchange. 


	Geometry of road junction not satisfactory. 

Insufficient space to construct roundabout and bus-to-bus interchange. 



	Traffic Considerations
	Most favoured

-
junction closer to Mui Wo

· the BTB at road junction
	Less favoured 
-
junction further from Mui Wo than S1

· the BTB at road junction
	Least favoured
-
junction further from Mui Wo than S1

· the BTB not close to the road junction
	Least favoured
-
junction further from Mui Wo than S1

· the BTB not close to the road junction

	Geotechnical Constraints
	Most favoured 
· less geotechnical works required
· slope > 8m high  = 70m
	Least favoured
· tall cut slopes required
· slope > 8m high  = 210m  
	Least favoured
· tall cut slopes required 
· slope > 8m high  = 370m
	Least favoured 
· tall cut slopes required
· slope > 8m high  = 410m  

	Highway Structures
	Most favoured 
· no. of bridges required  = 9

· total length  = 460m 
	Less favoured 
· no. of bridges required  =  11

· total length  = 475m 
	Least favoured 
· no. of bridges required  =  13

· total length  = 630m 
	Least favoured 
· no. of bridges required  =  10

· total length  = 515m 

	Drainage Impacts
	Stream diversions required  = 1
	Stream diversions required  = 3


	Stream diversions required  = 3


	Stream diversions required  = 2



	Impacts on Utilities
	Cross 1 set of overhead cable
	Cross 4 sets of overhead cables
	Cross 3 sets of overhead cables
	Cross 1 set of overhead cable

	Environmental Criteria

	Air Quality
	Satisfactory
	Satisfactory
	Satisfactory
	Least satisfactory

- close proximity to Tung Fuk

	Noise
	Satisfactory
	Satisfactory
	Satisfactory
	Least satisfactory

- close proximity to Tung Fuk

	Water Quality
	Most favoured 
-  least earthworks and impact on water quality;

- 
outfall pipe will not affect  gazetted beach
	Least favoured 
-   more earthworks and impact on Cheung Sha Stream; 

-
outfall pipe will affect Cheung Sha Beach
	Least favoured 
· more earthworks and impact on Cheung Sha Stream 

· outfall pipe will affect Cheung Sha Beach
	Least favoured 

-   more earthworks and impact on Cheung Sha Stream; 

-
outfall pipe will affect Tong Fuk Beach

	Construction Waste
	Cut/fill surplus = 13,500m3
	Cut/fill surplus = 65,400m3
	Cut/fill surplus = 82,700m3
	Cut/fill surplus =  148,900m3

	Ecology
	Least construction impact on Cheung Sha Stream.

Habitat affected:

secondary woodland 
= 0.6ha

tall shrub
= 1.6ha

shrubland
= 0.5ha

plantation woodland
= 2.0ha


	Greater construction impact on Cheung Sha Stream.

Habitat affected:

secondary woodland 
= 1.1ha

tall shrub
= 1.2ha

shrubland
= 1.7ha

plantation woodland
= 1.7ha


	Greater construction impact on Cheung Sha Stream.

Habitat affected:

secondary woodland 
= 1.4ha

tall shrub
= 1.9ha

shrubland
= 2.2ha

plantation woodland
= 2.3ha


	Greatest construction impact on Cheung Sha Stream.

Habitat affected:

secondary woodland 
= 2.9ha

tall shrub
= 3.4ha

shrubland
= 0.4ha

plantation woodland
= 1.8ha



	Landscape and Visual
	Most favoured

· least cut/fill slopes and elevated structures required;

· avoid the need to cross Cheung Sha Valley.
	Less favoured 
· more cut/fill slopes and elevated structures required than S1;

· 12.5 m high viaduct at the loop bend;

-      visual impact on residents of Cheung Sha;

-
visual impact on users of Cheung Sha beach.
	Least favoured
· extensive cut/fill slopes required;

· more elevated structures required than S1;

· 12.5 m and 30m high viaducts at the two loop bends;

· visual impact on residents of Cheung Sha;

-      visual  impact on users of Cheung Sha beach.
	Least favoured

· extensive cut/fill slopes required;

· more elevated structures required than S1;

· 11.7 m high viaduct at the loop bend;

· visual impact on residents of Tong Fuk;

-      visual  impact on users of Cheung Sha beach.

	Heritage
	No impact.
	No impact.
	No impact.
	No impact.

	Hazard to Life
	Satisfactory

- far away from Cheung Sha water treatment works
	Least satisfactory

- closer to Cheung Sha water treatment works
	Least satisfactory

- closer to Cheung Sha water treatment works 
	Satisfactory 

- not affected by the Cheung Sha water treatment works

	Land Use Criteria

	Impacts on Country Park
	Area affected =  2.29 ha
	Area affected =  3.60 ha
	Area affected =  3.60 ha
	Area affected =  5.09 ha

	Impacts on Government/Private Land, etc
	Some proposed sale sites planned for residential purpose affected 
	Gazetted beach slightly affected 
	Some GLA affected and gazetted beach slightly affected 
	Some GLA affected 

	Impacts on Burial Ground and Fung Shui
	No burial ground affected
	No burial ground affected
	No burial ground affected
	Burial Ground No 48 

	Costs and Programme Criteria

	Capital Costs (excluding preliminary, contingencies, staff cost and ground investigation)
	about $170M
	about $200M
	about $260M
	about $240M

	Recurrent Costs
	$    1.0 M
	$    1.6 M
	$    2.0 M
	$      2.0 M

	Time for Construction
	Shortest
	Longer than S1
	Longer than S1
	Longest


Annex C 
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