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1 Introduction 

The purpose of this Technical Report is to provide detailed technical assessments on 
the Recommended Outline Development Plan (RODP) and the associated basic 
infrastructures of the Lok Ma Chau (LMC) Loop development and confirm their 
technical feasibility. The Study Area, consisting of Study Area A (Area A) and Study 
Area B (Area B) of the LMC Loop is shown in Figure 1.  The RODP is shown in 
Figure 2. 

2 Geotechnical Assessment and Site Investigation 

2.1 Purpose 

The Geotechnical Assessment and Site Investigation and associated laboratory 
testing are undertaken for the LMC Loop development to confirm the feasibility of the 
preferred land use option, RODP and the associated Infrastructures.  

The project-specific site investigation (SI) works are divided into three phases, with 
the first phase carried out in Area A between November 2009 and March 2010 and 
second phase in Area B (Stage 1) Western Connection Road (WCR) between 
January 2011 and March 2011. The SI works for last phase in Area B (Stage 2) 
Eastern Connection Road (ECR) were carried out between February 2012 and May 
2012. 

This section summarizes the site investigation results of Area A and Area B (Stage 1 
and Stage 2) carried out under this Assignment, and to interpret all ground 
investigation results to establish the likely ground conditions for preliminary design 
and for reference in the next detailed engineering design stage. 

2.2 Site Setting and Topography 

Area A is situated to the west of Lo Wu and to the northeast of San Tin and Mai Po 
in the North West New Territories. Area A comprises an extensive piece of flatland at 
an elevation of +4.5mPD to +6mPD, commonly known as the LMC Loop, and is 
surrounded by the new and old river courses of Shenzhen (SZ) River. Based on the 
review of aerial photograph records, Area A was previously used as a mud dumping 
ground during the early stage of the river training work at SZ River between 1995 
and 2001. It is surrounded by numerous estuaric ponds developed around the 
southwest-running SZ River. 

Area B, where two proposed external connection roads and associated supporting 
infrastructures will be provided, consists of two main areas (i.e. south-western and 
south-eastern parts) outside Area A. The ground investigation works of Area B 
(Stage 1) WCR is situated to the west of Area A, the ground investigation works of 
Area B (Stage 2) ECR is situated to the east of Area A. The site level in Area B 
varies between +4mPD and +15mPD, while the ponds are generally at levels not 
exceeding +5mPD.  

The major natural hillside in the Study Area is located to the southeast of Area B 
(south-eastern part) which is characterised by a 950m long ridge, elevated from 
+133mPD to +143mPD, trending in a north-east direction. The Ping Hang, Tit Hang 
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and Pun Uk Tsuen areas are situated at the foot slopes of the natural hillside. A 
north-south running nullah lies to the west of Area B (south-western part), possibly a 
river previously, is also evident. 

2.3 Ground Investigation 

A total of 65 nos. vertical boreholes including environmental boreholes were carried 
out at Area A, 11 nos. at Area B along the proposed WCR and 6 nos. along the 
proposed ECR. Standard penetration tests were carried out in granular material at 
2m intervals in the top 20m of the ground, and at 4m intervals downwards in all 
boreholes with geotechnical sampling. Field vane shear tests were carried out within 
soft cohesive material in selected boreholes. Instruments were also installed at Area 
A for ground water monitoring.  

Geology 

The geology of the Study Area is mainly composed of two different compositions of 
rock: The solid geology of the Area A mainly consists of moderately strong to strong, 
dark pink to pinkish brown, moderately to slightly decomposed coarse-grained 
GRANITE at the north-eastern part of Area A, moderately strong to strong, grey to 
dark grey, moderately to slightly decomposed METASILTSTONE at the south-
western part of Area A, and moderately strong to strong, light grey, moderately to 
slightly decomposed QUARTZITE at the southern corner of Area A respectively.  

A fault zone is identified at the south-western end of Area A where highly fractured 
rock mass and fault breccia which denotes its brittle nature. These findings correlate 
well with the north-north-west (NNW) trending fault zone which runs approximately 
parallel to Lok Ma Chau Road, which is dipping steeply towards the east. This fault 
has also resulted in a deeper rockhead as observed from the boreholes. 

Area B also falls within the same fault zone. The geology of Area B is underlain by 
Paleozoic, carboniferous, metamorphosed SANDSTONE and carboniferous 
SILTSTONE with graphitic interbeds and conglomerate that belongs to LMC 
Formation. The site-specific ground investigation further confirms the presence of 
META-SANDSTONE and META-SILTSTONE. META-TUFF has also been recorded 
at the southern end of the proposed WCR. Foliation of meta-sedimentary rocks and 
slickensided joints identified within the boreholes and the northern portion of the 
proposed WCR also include the presence of fault within Area B.  

It is anticipated the presence of faults in Area A and Area B may affect the type of 
piles / foundation system but should not affect the buildability of the proposed land 
uses. It is recommended to carry out sufficient ground investigation works in the 
region in detailed design of foundations. 

Subsurface Condition 

Area A was previously used for fishery activities, with well-defined water channels, 
oyster beds and fish ponds. Based on the ground investigation, the superficial 
deposits within Area A and Direct Link to MTR LMC Station area primarily comprise 
fill, swamp / estuarine deposits and alluvium. The bedrock level of Area A as follows: 
The bedrock level of Area A generally varies from -12.3mPD to -19.3mPD for granite, 
and from -15.4mPD to -44.7mPD for meta-siltstone. The thickness of saprolite varies 
from 1.7m to 6.2m for granite, and from 1.1m to 31.7m for meta-siltstone.  
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The bedrock level for granite varies less than that of meta-siltstone, and the 
thickness of saprolite stratum for granite is thinner than meta-siltstone. Localised 
deep rockhead are encountered at the south-western end of Area A, which may 
possibly be related to the north-north-west (NNW) trending fault zone as discussed 
above. 

For Area B, the superficial deposits along the alignment of WCR mainly comprises fill 
and alluvium, while deposits along the alignment of ECR mainly comprise fill and 
colluvium while alluvium deposits were revealed in a few boreholes.  

The bedrock level of Area B as follows: The bedrock level varies from -7.7mPD to -
41.4mPD for Area B around WCR and from +0.1mPD to potentially deeper than -
24.4mPD for Area B around ECR. 

The WCR will mainly be formed by widening existing Lok Ma Chau Road and Ha 
Wan Tsuen Road in Area B. From current ground investigation along the proposed 
alignment of WCR, it is revealed from most boreholes that the soil strata mainly 
comprise a thick completely to slightly decomposed metasiltstone and 
metasandstone underneath a thin 1.5m to 2.0m thick fill layer. Alluvium layer of up to 
14.3m thick has also been recorded in the northern end of the proposed WCR. 

The site-specific boreholes undertaken in vicinity of the ECR indicated the presence 
of a thin layer of Fill between 0.5m and 2.0m thick overlying either Colluvium or 
Alluvium of thickness up to 2.6m and 4m respectively before reaching the 
decomposed rock layer of metasiltstone or metasandstone.  

Ground Water Regime 

In Area A, 8 nos. standpipes and 2 nos. piezometers were installed. In Area B, 7 nos. 
standpipes and 6 nos. piezometers were installed in GI works area of Area B (Stage 
1) while 5 nos. standpipes and 2 nos. piezometers were installed in GI works of Area 
B (Stage 2). 

The groundwater levels at Area A were recorded during the period from mid-March 
2010 to early March 2011. The measured groundwater levels fluctuated between 
+5.5mPD and -0.8mPD. 

For Area B, the groundwater levels at Area B (Stage 1) were recorded during 
installation period. The measured groundwater levels along the WCR fluctuated 
between +1.2mPD and +4.5mPD. The groundwater levels at Area B (Stage 2) were 
recorded during the period from mid April to mid May 2012. The measured 
groundwater levels along the ECR fluctuated between +4.2mPD and +6.5mPD. 

2.4 Laboratory Test Results  

As part of the ground investigation, samples of soils and rocks were retrieved from 
the boreholes for laboratory testing including classification and index test, triaxial test, 
consolidation test, chemical test, and rock core compression strength test. With the 
best available ground investigation information at this preliminary design stage, 
some important engineering properties of soils and rocks in Area A and Area B have 
been deduced using the field and laboratory test data.  

2.5 Review of Slope Features  

As Area A is a flatland area, no existing slope features are present in the area. 
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During future site formation works in Area A, some new embankment fill slopes will 
be formed with safe design slope angles and proper compaction to ensure slope 
stability in the long term condition. The stability assessments of the embankment of 
the meander along the Loop were also carried out. 

In Area B, a total of 6 and 8 existing slope features have been identified that could 
affect or be affected by the proposed WCR and ECR respectively. As the proposed 
WCR and ECR will be at grade, with elevation slightly above the existing ground 
level near the northern end connecting to Area A, some embankment fill slopes are 
likely to be formed associated with the road construction.  

Fill slopes at the Direct Link to MTR LMC Station area may be affected depending on 
the locations of the proposed piers of the elevated viaduct. A cut slope will be 
affected during the formation of access road to the proposed location of Flushing 
Water Services Reservoir. Some new slopes / features will also be formed. 

2.6 Natural Terrain Hazard Assessment 

An assessment on the natural terrain hazards associated with the WCR and ECR 
has been carried out based on detailed desk study supported with preliminary site 
reconnaissance and ground investigation.  

In the assessment of the natural terrain catchments, potential open hillslope 
landslide may likely to affect the proposed development situated at the toe. 
Appropriate Hazard Mitigation works has been recommended to address these 
hazards. Hazard mitigation of natural terrain hazards above the proposed facilities 
could comprise the provision of tensioned steel mesh fences (TSMF) on the natural 
hillside above the proposed flushing water service reservoir and the lower portion of 
identified natural terrain catchment. 

Information on the natural terrain study area, including past instability records and 
boulder field inventory are obtained. As no significant rock outcrop and boulder fields 
can be identified in these areas, the potential for any rock fall or boulder fall is 
considered negligible. A detailed field mapping and validation / refinement of the 
hazard models should be conducted during any future detailed studies prior to the 
detailed design of any hazard mitigation works. 

2.7 Conclusion 

Based on the ground investigation and laboratory test results, it revealed the 
probable ground conditions and the preliminary engineering design parameters for 
Area A and Area B. Swamp deposits and clayey alluvium indicated soil layers need 
to be compressed in advance to minimise settlement that may affect future 
developments. Detailed ground investigations at the detailed engineering design 
stage would be required at more localised areas within Area A and Area B to target 
specific building and infrastructure developments taking into consideration the 
appropriate foundation options for the proposed buildings or structures based on 
their loading characteristics and support configurations. 
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3 Land Requirement Study 

3.1 Purpose 

The purposes of this Land Requirement Study are to list out the amount of land 
acquisition required by the proposed infrastructures, identify the permanent land 
requirements, identify any graves, burial grounds, crops / fruit trees, fish ponds, 
livestock farms, retaining structures / slopes affected as well as estimating the cost 
and programme of the resumption. The study includes the temporary land take 
required for the construction of temporary haul road for the advanced site formation 
works inside LMC Loop and permanent land take required for the proposed transport 
infrastructures, flushing water distribution mains and ecological compensation areas.  

3.2 Description of the works  

The implementation of the proposed temporary and permanent works is divided into 
different phasing according to the development programme as identified in TR9. 
They are summarized as below:- 

The Advance Works 

The advance works include:-  

 The local improvement of the existing Ha Wan Tsuen Road; and 

 Ecological compensation areas for the off-site wetland compensation, reedbed 
compensation and woodland compensation. 

Phase 1 Main Works 

The Phase 1 main works include:- 

 WCR and its connection to San Tin Highway/Castle Peak Road; and 

 Direct Link to MTR LMC Station. 

Phase 2 Main Works 

The Phase 2 main works include:- 

 ECR; and  

 Flushing Water Service reservoirs and its associated works. 

3.3 Land Requirements 

In Advance Works, all the land required is the Government land and no private land 
is affected. No land resumption is required. 

In the Phase 1 main works, a total number of 45 private land holdings will be affected. 
Majority of the lots are partially affected while 5 number of lots will be resumed 
entirely. The total area of private land to be resumed is about 29,029 sq.m. A total of 
26 number of structures would be affected in which 4 number of structures in Private 
land and 22 number of structures in the Government Land.  

In the Phase 2 main works, a total of 137 number of private land holdings will be 
affected. Majority of the lots (75 lots) are affected as a whole while 62 number of lots 
will be partially affected. The total area of private land to be resumed is about 69,190 
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sq.m. A total of 20 number of structures would be affected in which 13 number of 
structures in Private land and 7 number of structures in the Government Land.  

3.4 Land Resumption Procedures 

The proposed road schemes should be gazetted and authorized by the Chief 
Executive in Council under the Roads (Works, Use and Compensation) Ordinance 
(Cap. 370) (the “Roads Ordinance”) and all the land resumption matters should be 
dealt with under this Ordinance. The resumption notice could be gazetted under 
Section 13(1) of the Roads Ordinance after the authorization of the above schemes. 
The actual period to be specified in the Resumption Notice is to be agreed between 
the relevant District Lands Office (DLO) and the Client Department (project 
proponent). A 3-months' notice of resumption would be given in normal 
circumstances. 

The proposed flushing water reservoir & its service roads fall within an area zoned 
“Green Belt” (“GB”) under the approved San Tin Outline Zoning Plan (OZP) No. 
S/YL-ST/8. According to the Notes for the “GB” zone on the OZP, ‘Service Reservoir’ 
is a Column 2 use, which requires permission from the Town Planning Board (TPB). 
In this connection, planning permission for construction of the flushing water 
reservoir & its associated works would need to be sought from the TPB. Currently, 
there is no relevant ordinance for the resumption of private land for conservation 
purposes. The proposed sites required for ecological compensation areas are all 
government land and no resumption is required. Even the proposed ecological 
compensation areas are the government land, it is also subject to Lands 
Department's discretion of granting the government land for such purposes. 

3.5 Conclusion 

The total number of private land holdings, affected private land area, the number of 
structures affected in private land and government land are summarised in Table 1 
below.  

Table 1 Summary of the Land Requirement 
Land Requirement Total 

Number of private land holding affected 182 

Area of private land affected  98,219 sq.m. 

Number of Structure affected in Private land 17 

Number of Structure affected in the Government Land 43 

Crops / Fruit Trees Area Affected 135 sq.m. 

Number of Fish Pond Affected 16 

Burial Ground / Grave affected 3 

Number of Temporary Government Land Allocation (TGLA), Government 

Land Licence (GLL) and Short Term Tenancy (STT) affected 

21 

In order to have a smooth physical clearance, it is suggested a prior liaison with the 
affectees on the rehousing / reprovisioning arrangements and the compensation with 
their prior acceptances and release of compensation before physical clearance. In 
order to minimize the land take and the objections from the affectees, it is 
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recommended to revisit the land disposition during the detailed design stage. 

4  Transport and Traffic Impact Assessment  

4.1 Purpose 

The Transport and Traffic Impact Assessment (TTIA) is conducted on the basis of 
the proposed land uses and development parameters under the RODP of the LMC 
Loop development, and all the latest completed, planned and proposed 
developments in the vicinity of the Study Area. 

4.2 External Transport Infrastructure Proposals  

By studying the existing road network in the vicinity of the LMC Loop, and the need 
to provide convenient accessibility to the development, two main roads (one at the 
western and one at the eastern side of the development) linking the LMC Loop to the 
external road network have been proposed. The proposed road alignments have 
been designed to minimise the possible impacts on existing houses / building 
structures, trees, fishponds as far as possible. In addition, a direct transport link 
connecting the Mass Transit Railway (MTR) LMC Station and the LMC Loop, and a 
possible pedestrian link between the LMC Loop and Study Area C (Area C) in SZ are 
proposed.  

An overview of road network for LMC Loop is shown in Figure 3. 

Western Connection Road (WCR) 

Lok Ma Chau Road and Ha Wan Tsuen Road are recommended to be utilised for the 
WCR. Alternative routings had also been considered and analysed, including the use 
of Tun Yu Road and Sai Kwo Road. These alternatives have certain drawbacks that 
they provide a more of a detour route to the LMC Loop. Tun Yu Road requires 
widening to a single 2-way carriageway for it to serve as a suitable development 
access road, and the active fish ponds along the western edge of Tun Yu Road 
would be significantly affected. Similar ecological constraints are found along Sai 
Kwo Road, which is a narrow track running along the eastern side of San Tin 
Eastern Main Drainage Channel.  Sai Kwo Road is lined on the eastern side by man-
made wetlands, which would be affected if the road is to be widened. Taking into 
account the considerations above, utilising Lok Ma Chau Road and Ha Wan Tsuen 
Road for the WCR is more preferable. 

The WCR is designed as a single 2-way carriageway configuration with footpath and 
cycle track provided. It is based on widening of the existing section of Lok Ma Chau 
Road and Ha Wan Tsuen Road and links up to the western side of the LMC Loop. 
The main purpose of the WCR is to provide a linkage between the LMC Loop and 
the external road and highway network at its southern end, i.e. San Tin / Fanling 
Highway and Castle Peak Road.  

The proposed road widening schemes for Ha Wan Tsuen Road and Lok Ma Chau 
Road have taken into consideration the anticipated traffic flows and the main 
functional purpose of the roads. Ha Wan Tsuen Road is expected to be transformed 
into a 2-lane single carriageway to cope with the flows along the road generated by 
the development. On the other hand, the Lok Ma Chau Road will have to cater for 
both the background traffic flows to/from the MTR LMC Station and those accessing 
the LMC Loop development along the road. Therefore, the forecast traffic flows at 
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Lok Ma Chau Road would require a wide 2-lane configuration.  

The construction works of WCR and its connection to Fanling / San Tin Highway will 
be carried out in the Main Works Package 1 of the LMC Loop development. The 
minor improvements works along Ha Wan Tsuen Road could be programmed as 
advance works during the initial part of the construction stage. 

Lok Ma Chau Road Connection to Fanling / San Tin Highway 

The WCR provides direct connectivity between the LMC Loop with the external road 
and highway network at the southern end of the connection road, i.e. San Tin 
Highway and Castle Peak Road via Ha Wan Tsuen Road and Lok Ma Chau Road. 
Based on the existing road infrastructure, all traffic between San Tin Highway and 
WCR must pass through the signalised junction at Lok Ma Chau Road and Castle 
Peak Road. However, the Lok Ma Chau Road / Castle Peak Road junction is 
currently heavily utilised. Should the junction remain as the main external access of 
the LMC Loop without implementing any improvement schemes, the junction would 
be operated under capacity in the design years. 

Several schemes have, therefore, been initially investigated to minimize the impact 
on those critical junctions by bypassing them as far as possible. After a review during 
the preliminary technical assessment stage, a preferred option has been identified 
which relies heavily on the new road infrastructure proposed to be developed under 
the Kwu Tung North New Development Area (KTN NDA) in order to form a major 
interlinked interchange system with new slip roads serving both the LMC Loop and 
KTN NDA developments. However, there has been a change in the implementation 
programme for North East New Territories New Development Areas (NENT NDAs) 
and LMC Loop, resulting in programme mismatch between the two developments 
and affecting the feasibility of implementing the preferred option. Therefore, interim 
schemes which are de-linked from the future KTN NDA road network are required to 
allow the development of the LMC Loop even without KTN NDA in place. 

Given the engineering constraints it is considered a bypass flyover from westbound 
San Tin Highway to northbound Lok Ma Chau Road is less practical. Other 
improvements works to the outbound traffic movement from LMC Loop have been 
proposed to significantly divert traffic away from the at-grade junction and thus 
effectively improve its performance. The at-grade junction would therefore have 
ample capacity to handle the increasing volume of inbound traffic, including the 
inbound traffic demand of LMC Loop even without an additional extensive bypass 
flyover. 

It is highlighted that the proposals under NENT NDAs will provide further 
improvement to the San Tin junction. The Lok Ma Chau Road / San Tin Highway 
Connection will provide the medium-term solution to the traffic demand from LMC 
Loop up to year 2027, whereas the Pak Shek Au Interchange Improvement and the 
Kwu Tung Interchange by NENT NDAs will provide longer-term solution within the 
planning horizon up to 2031. 

Eastern Connection Road (ECR) 

The TTIA has provided traffic arrangement associated to the ECR. Under the TTIA, 
the ECR is a new road designed as a single 2-way carriageway configuration with 
footpath and cycle track for the at-grade section. Many different design options had 
been considered and analysed since the commencement of the Study. Detailed 
comparisons of the options from various technical aspects have been carried out, 
particularly in terms of ecological impact during construction and operational stages, 
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effectiveness in terms of transport operations, operational costs and resources, and 
land-use impact within the LMC Loop. After careful balancing the various important 
considerations, the section of the road under the Old SZ River meander and nearby 
fishponds will be in the form of underpass cum depressed road in order to minimise 
impact on fish ponds, potential visual impacts and disturbance to birds’ flight path. In 
the event that the ECR is to be taken forward for implementation, the detailed design 
of the ECR will be subject to further study and an EIA report for the detailed design 
of this road will be submitted under the Environmental Impact Assessment 
Ordinance (EIAO). 

External Public Transport Connections 

Two Transport Interchanges (TIs) with park-and-ride facilities are recommended at 
the south-western and northern ends of LMC Loop. The two TIs are intended to be 
the terminus stations in the development for public transport services linking to the 
external areas. These two TIs, including the park-and-ride facilities with basement 
car parking provisions, are intended for LMC Loop users only. 

Subject to amendments to the Frontier Closed Area (FCA) legislations, local LMC 
Loop users could also have the choice of using the MTR LMC Station to access the 
rest of Hong Kong’s railway network by using the existing East Rail Line. Feeder bus 
services are recommended for providing the transport connection between the LMC 
Loop’s TIs with other major transport nodes such as MTR Kam Sheung Road Station 
and San Tin Public Transport Interchange (PTI) etc. Regular bus services will be 
provided to San Tin PTI for cross-boundary LMC Loop users to access the LMC 
BCP / Huanggang Port by taking the Huanggang cross-boundary shuttle bus 
services. 

Direct Linkage to MTR LMC Station 

A direct transport linkage linking the MTR LMC Station and the LMC Loop is 
proposed. Three modes of transport have been considered and assessed, 
including:- 

1. Footbridge cum Travellator Option; 

2. Non Road-based Environmental Friendly Transport System (EFTS) Option; 
and 

3. Road-based EFTS Option. 

The Direct Link would provide a highly accessible and convenient connection to the 
LMC Loop, and is essential for the operation of Phase 1 of the LMC Loop 
development. Assessments have been undertaken based on operational, financial 
and economic considerations. The consolidated findings suggest that the road-based 
EFTS comprising of conventional infrastructure and environmentally friendly bus 
rapid transit system would be a relatively more flexible and financially viable option to 
handle the anticipated user demand of the Direct Link, and also to cater for the 
uncertain programme of the proposed pedestrian link between the Loop and Area C 
in SZ.  

Due to ecological considerations, and after consultation with green groups and 
ecologists, the design layout of the Direct Link is recommended to be in the form 
elevated viaduct passing above the San Sham Road alongside to the existing LMC 
Spurline viaduct. Security measures will be proposed to minimise the risk. 
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Footpath and Cycle Track Connections 

Proper cycle tracks, separated from the vehicular and pedestrian traffic, will be 
provided to enhance the convenience and safety to cyclists. Dedicated footpaths and 
cycle tracks will be provided along the WCR via Ha Wan Tsuen Road and Lok Ma 
Chau Road to link up with the external cycle track network, such as the proposed 
cycle track along Castle Peak Road. Cycle tracks and footpaths will be provided 
along the at-grade section of the ECR, but are not recommended along the 
depressed-cum-underpass section of the ECR for technical and safety reasons. As 
such, pedestrian and cyclists accessing in/out of the LMC Loop would have to make 
use of the WCR. However, upon upgrading of the existing Border Road (as 
recommended in the FCA Study completed in 2010), the cycle tracks and footpaths 
along the ECR would be connected to the WCR. 

In order to further enhance the convenience of cross-boundary LMC Loop users in 
the long term, a possible pedestrian linkage is envisaged at the northern part of the 
LMC Loop for providing a direct connection to Area C at the SZ side. It should be 
noted that there is at present no definite programme for this link which is subject to 
further discussion between the Hong Kong and SZ Governments..  

4.3 Local Public Transport System 

The major purpose of the local public transport system is to bring optimum 
convenience to people travelling within the LMC Loop. Public transport facilities will 
run along the main road in an east / west direction circular route near the northern 
and eastern edges of the LMC Loop, which are located away from the central activity 
zones. Road-based EFTS system (e.g. electric bus) may possibly be introduced to 
serve the internal circular public transport route.  

Two TIs, one located at the northern and one at south-western sides of the 
development, will be provided to serve as the main passenger pick-up / drop-off 
points for the public transport system, and also act as a transit point for passengers 
arriving from external areas via the WCR and ECR to the internal areas of the LMC 
Loop by the internal public transport system. The transport provisions of the 
respective TIs, which would include underground car park, should be adequate to 
serve the internal and external public transport services currently proposed for the 
LMC Loop. En-route on-street stopping facilities will be provided for the public 
transport system along both directions of the Main Road. People can get off from the 
public transport system and walk to most parts of the LMC Loop.  

4.4 Transport and Traffic Impact Assessment (TTIA) 

The proposed land uses and planning parameters under the RODP for LMC Loop 
have been used to form the key basis for the forecast of the traffic generated by the 
development after the full commissioning of the LMC Loop. To support the TTIA, a 
transport and traffic model has been developed using the latest available 
demographic data, highway and railway assumptions, and other key input 
parameters. A two-tier model structure has been adopted. The upper tier model 
comprises a territory-wide strategic transport model (TM) for reviewing the traffic on 
the major highways of Hong Kong Special Administrative Region (HKSAR), and a 
lower tier model to assess the domestic traffic movements within the Study Area, to 
provide quantitative input for the road capacity analysis of local roads.  

Furthermore, the traffic model has demonstrated that the proposed direct slip road 
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linkage between Lok Ma Chau Road and Fanling / San Tin Highway could serve its 
function of alleviating the traffic conditions along the aforesaid highways and Castle 
Peak Road. All the key highway linkages and road junctions in the vicinity and inside 
the LMC Loop have been assessed and are found to be operating satisfactorily. 

The TTIA has also demonstrated the transport and traffic conditions under various 
testing scenarios on different modes of direct linkage with MTR LMC Station, the 
scenario with or without the planned Northern Link, and the possibility of a direct 
pedestrian linkage between Area A in HK and Area C in SZ. The results of the 
testing scenarios have shown that the transport infrastructure as planned could cater 
for the variations in transport demands under the different conditions. Public 
transport strategy have also been presented and analysed in the report, providing 
adequate public transport services both within the LMC Loop and for accessing the 
external areas. 

For project phasing, the LMC Loop will be developed in two main phases. With the 
proposed improvements to the existing Ha Wan Tsuen Road and Lok Ma Chau 
Road, i.e. WCR, and the Direct Linkage to MTR LMC Station in place, the external 
transport infrastructure would be able to handle the additional traffic generated by 
the Phase 1 LMC Loop development. Subsequently, the ECR would need to be 
constructed to handle the traffic generated by Phase 2 of the LMC Loop 
development. In this case, the detailed design of the ECR will be subject to further 
detailed assessment under the Environmental Impact Assessment Ordinance (EIAO). 

The traffic impact during the construction stage has been analysed in the report. 
Various options of the construction haul-route during site-formation stage and the 
typical Temporary Traffic Arrangement (TTA) scheme for roadworks construction 
have also been presented. It was established that the delivery of fill materials by 
truck through a one-way gyratory system along Tun Yu Road / Sai Kwo Road, new 
haul road, Ha Wan Tsuen Road and Lok Ma Chau Road would be preferred. Under 
this configuration, construction traffic would enter the site via Tun Yu Road / Sai Kwo 
Road and a new construction haul road, and exit the development with empty load 
via Ha Wan Tsuen Road and Lok Ma Chau Road. This would reduce the volume of 
construction traffic running along Lok Ma Chau Road, and the arrangement of empty 
trucks leaving via Lok Ma Chau Road could also address the environmental issues 
along the sensitive receivers. The construction of a temporary construction haul road 
would also ensure that there would be no disruption to the daily security operations 
of the border area and would not affect the performance of New Boundary Patrol 
Road as the emergency access of the MTR LMC Station. 

In conclusion, the transport and traffic assessment has confirmed that with the 
proposed road improvement schemes, the highway and transport systems could 
address the traffic demand from the LMC Loop. The LMC Loop development is 
therefore technically feasible from the traffic and transport point of view. 

5 Drainage Impact Assessment 

5.1 Purpose 

This Drainage Impact Assessment (DIA) is based on the proposed land uses under 
the RODP and assesses the need to provide drainage infrastructure to support the 
proposed developments.  
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5.2 Technical Approach 

To identify changes to drainage characteristics and assess potential drainage 
impacts, which might arise from the implementation of proposed LMC Loop 
development, drainage systems within the study catchments are divided into local 
drainage system and regional drainage system in this DIA study.  

There is no existing drainage system within LMC Loop. A new drainage system is 
planned for LMC Loop development, which will collect stormwater from the 
development site and drain into SZ River. The proposed drainage system will 
incorporate design elements of sustainable development. Part of the runoff from the 
development site will be conveyed directly to SZ River and the remaining will be 
discharged to SZ River through the proposed Ecological Area (EA). 

Review of drainage capacity of existing drainage conditions and development of new 
drainage system for the LMC Loop development has been carried out in this DIA 
using InfoWorks ICM model.  

Impact assessment for drainage system upstream and downstream of project sites 
due to the proposed land use changes that may arise from the LMC Loop 
development as compared to the existing conditions has been assessed in the DIA. 
To assess potential drainage impacts on the regional drainage systems downstream 
and/ or upstream of the proposed LMC Loop development, comprehensive drainage 
modelling study has been undertaken. The modelling includes the investigation of 
land use changes, a hydrological study to estimate the change in drainage basin 
characteristics and a hydraulic study to assess the potential impacts in terms of flood 
level increase, freeboard reduction etc., and quantify these drainage impacts due to 
the LMC Loop development. 

5.3 Baseline Situation  

The Study Area falls within the catchment boundary of San Tin Basin. The San Tin 
Basin is a sub-basin of the larger SZ Basin covering an area approximately 22.0 km2 
and lies at the downstream end of the SZ River. This basin is susceptible to flooding 
and characterised by steep upland portion with abrupt transition to a relatively flat 
lowland portion. The lowland area comprises fish ponds and was the floodplain of 
the SZ River.  

The drainage system in the San Tin Basin comprises a number of watercourses and 
drainage channels discharging directly into SZ River. The main drainage channels 
include San Tin Eastern Main Drainage Channel and Ha Wan Channel. Apart from 
these, San Tin West Drainage Channel is in design stage for river training. As a 
significant portion of San Tin Basin falls within the previously Closed Area Boundary, 
limited developments in the form of scattered villages and LMC BCP are present in 
the San Tin Basin. Remaining areas is characterised by fish ponds in the low land 
area adjacent to the SZ River and vegetated hillside on upstream. The lower part of 
the basin is subject to frequent flooding due to low land areas and backwater 
impacts from SZ River and high sea levels. However, the flooding condition has 
improved considerably after the river training works of SZ River, San Tin Eastern 
Main Drainage Channel and Ha Wan Channel in the late 1990s and would be 
improved further after the drainage improvement of San Tin West Drainage River. 

Under the present condition, the runoff from Area A is conveyed to SZ River through 
the Old SZ River Meander. The hydraulic performance of SZ River and the Old SZ 
River Meander was reviewed under “Drainage Master Plan Study in Northern New 
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Territories (NNT)” under various development scenarios. The hydraulic assessment 
concluded that SZ River has 1 in 50 years flood protection whereas the Old SZ River 
Meander has 1 in 2 years to 1 in 100 years flood protection under planned 
development scenarios. As existing ground levels are lower than 1 in 50 years water 
level along the SZ River, the development site is subject to flooding during extreme 
events.  

5.4 Site Formation and Proposed Drainage  

Therefore, site formation levels will be raised to provide design flood protection to the 
development site. Regarding flood protection of SZ River, we understand that SZ 
River is designed for 1 in 50 years flood protection and therefore site formation levels 
for LMC Loop shall also be designed to provide 1 in 50 year flood protection. The 
proposed drainage system with 500mm freeboard would be capable of passing a 1 
in 50 years flood event. 

Based upon findings from the “Review of Drainage Master Plans in Yuen Long and 
North Districts – Feasibility Study” completed in 2012, the LMC Loop is subject to 
flooding more than 1 in 5 years. Further, Ha Wan Channel has flood protection 1 in 5 
years and the surrounding anticipated to have flood protection nearly at the same 
level depending upon ground levels. Local drainage improvement works are 
recommended for Lok Ma Chau Tsuen and Ha Wan Tsuen as part of 
recommendation under the said review study. 

Regional Drainage Impact Assessment 

Based on the Regional Drainage Impact Assessment, there is no increase in water 
level along SZ River due to the fact that peak from development site occur much 
earlier than the peak water level along SZ River near to the development site. With 
the provision of the proposed drainage proposal, it is considered that the 
development of the LMC Loop will not give rise to significant drainage impact. The 
initial drainage of some of the stormwater through EA is one of the sustainable 
proposals which minimises the need for drainage improvement works at downstream 
drainage system. 

Local Drainage Impact Assessment 

As there is no existing drainage system within the development site, no drainage 
impact is anticipated to the existing drainage system. Due to lower existing ground 
levels, the development site is subject to flooding under extreme events. Apart from 
lower ground levels, back water effect from SZ River and lower discharge carrying 
capacity of Old SZ River are also main reason for flooding within the vicinity of 
Meander. 

The proposed Area A drainage arrangement is to convey the storm runoff from the 
development site to the SZ River. After the development, part of runoff will be 
conveyed via the proposed EA to the SZ River. The rest of the runoff will be directly 
conveyed to SZ River through the new proposed outfalls. The proposed drainage 
system is primarily determined by following the topography and alignment of the 
future internal roads.  

In terms of the proposed drainage system along ECR, WCR and Direct Link to MTR 
LMC Station to the development site, the proposed drainage system will collect 
storm runoff from road pavement and will discharge into existing drainage system. 
The proposed road works will have minor increase in storm runoff as a result of 
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change in land use in the form of road pavement but peak discharge would be 
attenuated through storage provided through the manhole. Therefore, there will not 
be any increase in peak discharge and hence negligible impact to existing drainage 
system. 

WCR to the development site would require crossing the Old SZ River. Furthermore, 
bridge piers will be located in Old SZ River and San Tin East Main Drainage Channel 
for WCR and Direct Link to MTR LMC Station to the development site. Subject to 
detailed structural design, the cross section areas of bridge pier will be negligible as 
compared to cross section area these rivers. The pile caps will be located below river 
beds and the piers arrays will mainly align with the existing bridges to minimize the 
hydrodynamic impact and the associated scouring effect. Based upon hydraulic 
analysis, the proposed bridge piers will have negligible impact on hydraulic 
performance of Old SZ River and San Tin East Main Drainage Channel and adverse 
water quality impact is not anticipated.   

5.5 Options of Mitigation Measures 

The assessment carried out in this DIA shows that the implementation of the LMC 
Loop development will cause an increase in surface runoff but no increase in water 
levels along SZ River and also Old SZ River. The following on-site mitigation 
measures have been considered:- 

  Use of compensated ecological area/ wetland for onsite storage of storm 
water for the mitigation of peak runoff from the development site; 

  Encourage application of green roofs for buildings at LMC Loop development; 
and 

  Landscape design to promote surface runoff retention, percolation and 
infiltration. 

5.6 Detailed Design, Operation and Maintenance Requirements 

An overflow weir with preliminary invert level as 3.25mPD is proposed to convey the 
stormwater through short term storage from EA to SZ River through a box culvert. In 
order to avoid any back flow of stormwater from SZ River to EA Zone through the 
box culvert, flap valve will be installed at downstream of box culvert. This will ensure 
water quality in EA Zone not compromised. 

Manhole shall be provided at junction of pipes or suitable intervals for the operation 
and maintenance of proposed drainage system. The maintenance of proposed 
drainage system is recommended to be carried out in dry season with low tide 
conditions. 

5.7 Conclusions  

The DIA approach is divided into regional and local drainage impact assessment in 
this DIA. The regional DIA aims to assess changes in flood levels in existing 
drainage systems upstream and downstream of the LMC Loop development due to 
land use changes after the development especially in reference to SZ River. The 
local DIA focuses on examining any disruptions to existing drainage facilities due to 
the LMC Loop development and providing a scheme design of drainage systems for 
the LMC Loop development to provide a design flood protection to the development 
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site. 

Any increase in flood level in existing drainage systems upstream and downstream 
of the proposed LMC Loop development is predicted under various design return 
periods after the development. There is no impact on 50 year water level on SZ 
River due to proposed development. 

In addition, hydraulic simulations were also carried out to assess the impact on Old 
SZ River due to proposed site formation works. Under the existing condition, storm 
flow from development site discharge into Old SZ River, whereas after development 
storm flow will be directly discharged to SZ River in a controlled manner and 
therefore no impact on Old SZ River Meander. 

The proposed ECR, WCR and Direct Link to MTR LMC Station will have minor 
increase in storm runoff as a result of change in land use in the form of road 
pavement but peak discharge would be attenuated through storage provided through 
the manhole. Construction of proposed ECR and WCR across Old SZ River will be 
carried out in dry season to minimise any impact of diversion works.  

There is negligible impact of proposed piers in San Tin East Main Drainage Channel 
and Old SZ River for WCR and Direct Link to MTR LMC Station. Therefore, the 
proposed LMC Loop development is feasible from DIA point of view. 

6 Sewerage Impact Assessment 

6.1 Purpose 

The Sewerage Impact Assessment (SIA) is based on the proposed land uses and 
development parameters under the RODP and assesses the need to provide 
sewerage infrastructure to support the proposed developments. 

6.2 Development Parameters  

Based on the RODP, the proposed LMC Loop development will accommodate a 
maximum of 24,000 students and providing approximately 29,000 employment 
opportunities upon full development. It is assumed that half of the student population 
would be residing on the site, and the maximum proposed number of on-site 
residents is approximately 12,000. Under the RODP, a maximum total gross floor 
area (GFA) of 1,200,000m2 is recommended for the LMC Loop development. 

6.3 Existing and Planned Sewage Treatment Works/ Sewerage Systems  

The proposed LMC Loop development does not fall within sewerage catchment area 
(SCA) of Shek Wu Hui Sewage Treatment Works (SWHSTW) or Yuen Long Sewage 
Treatment Works (YLSTW). Further expansion and upgrading of sewage treatment 
level of the SWHSTW would be required, if it is preferred to convey the sewage 
treatment to SWHSTW for treatment and disposal. Alternatively, the sewage 
generated from proposed development site can be conveyed to YLSTW. However, 
this option would require substantial upgrade of Ngau Tam Mei/San Tin Trunk 
Sewerage System. 

There is currently no public sewerage treatment system in the vicinity of the 
proposed development site except the Sewage Treatment Plant for the MTR LMC 
Station. The nearest sewerage treatment system would be Ngau Tam Mei / San Tin 
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Trunk Sewerage which is currently in design stage. However, the Ngau Tam 
Mei/San Tin Trunk Sewerage is not being designed to cater for the additional flows 
from the future development of LMC Loop.  

6.4 Proposed Sewerage Systems in LMC Loop 

LMC Loop is located within the Deep Bay Water Control Zone (WCZ). Accordingly, 
Treated Sewage Effluent (TSE) generated from the proposed development site, if 
discharged directly or indirectly to the Deep Bay is required to comply with ‘No net 
increase in pollution load to the Deep Bay’ policy. 

After reviewing the existing and planned sewerage infrastructures along with the 
proposed developments, a new tertiary on-site sewage treatment works (STW) shall 
be designed with treatment capacity of 18,000m3/day. In order to comply with ‘No 
Net Increase in Pollution Load to the Deep Bay’ Policy, it is proposed to adopt off-
site compensation of residual load in the TSE through enhancing the sewage 
treatment level of Shek Wu Hui Sewage Treatment Works. Membrane Bioreactor 
(MBR) treatment process which produces high quality water and requires less plant 
footprint has been proposed for the LMC Loop STW. The choice of either aerobic or 
anaerobic sludge digestion could be feasible at LMC Loop STW. This option allows 
reuse of TSE for non-potable uses to be implemented within the Loop such as toilet 
flushing, irrigation and make-up water for the district cooling system (DCS). The 
excess treated effluent will be discharged to SZ River for its final disposal to Deep 
Bay.  

A new sewerage network will also be required to convey sewage flow from various 
lots within the LMC Loop development site to proposed on-site STW for its treatment 
and disposal. The proposed discharge standard of LMC Loop STW is shown as 
follows: 

Table 2 Discharge Standards 
Parameter Unit Value for design 

(proposed to be 
adopted as 95%-ile 
under licence 
conditions) 

Proposed Upper 
Limit under licence 
conditions 

Standards for 
effluents discharged 
into Group B inland 
waters (for reference) 

Average flow m3/day 18,000  - - 

Biochemical 
Oxygen 
Demand 
(BOD5) 

mg/L 5 10 20 

Total 
Nitrogen (TN) 

mg/L 8 16 - 

Total 
Phosphorous 
(TP). 

mg/L 1 2 5 

Total 
Suspended 
Solids (TSS) 

mg/L 10 20 30 

Ammonia 

Nitrogen (NH3-
N) 

mg/L 1.9 3.8 5 

E.coli cfu/100mL 1,500 100 (monthly 
geometric mean) 

100 
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6.5 TSE Reuse Proposal 

Part of the TSE is proposed to be reused for non-potable uses within LMC Loop 
such as toilet flushing, landscape irrigation and make-up water for DCS. TSE reuse 
has the advantage of reducing wastewater discharge in the receiving waterbodies 
thereby reducing the pollution load to the environment. It also reduces demand on 
raw water, which is a scarce natural resource deserved for preservation as far as 
practicable. 

TSE reuse is a designated project under the Environmental Impact Assessment 
Ordinance (EIAO) and an environmental permit (EP) is required for this usage. 

Several previous TSE projects, including Ngong Ping STW TSE reuse for toilet 
flushing and control landscape irrigation; Lo Wu Correctional Institution TSE reuse 
for toilet flushing; Sai Kung Outdoor Training Camp TSE reuse for toilet flushing and 
irrigation; and water reclamation facilities (WRFs) within various premises of DSD for 
toilet flushing, irrigation and polymer preparation have undergone the statutory 
process under the EIAO for EPs. Based on past experience, it has been recognised 
and accepted that the proposed reuse is environmentally acceptable. 

6.6 Conclusions  

Under the present condition, there is no public sewerage treatment system in the 
vicinity of proposed development site Area A and Area B. The proposed LMC Loop 
development will generate additional sewage flows and loads which cannot be 
handled by the existing YLSTW or SWHSTW. Additional treatment facility will be 
required for the generated sewage from LMC Loop development. 

After analysing the various options, the option with a new tertiary on-site STW and 
off-site compensation of residual loading is recommended for the LMC Loop 
development in order to meet the prevailing water quality policies of “no net increase 
in pollution loads to Deep Bay”. In addition, MBR is recommended as the sewage 
treatment process to be adopted in the proposed LMC Loop STW, which requires 
smaller footprint and generated effluent quality readily for TSE reuse purpose.  

Further discussion with EPD and relevant Government departments will be carried 
out to agree with the proposed STW with due consideration of TSE reuse, in order to 
facilitate refinement and finalization of the SIA and the sewage management scheme 
for the Loop development in the detailed engineering design stage. 

7 Water Supply and Utilities Impact Assessment 

7.1 Purpose 

The Water Supply and Utilities Impact Assessment (WSUIA) is based on the 
proposed land uses and development parameters under the RODP and assesses 
the need and feasibility to provide water supply and utilities infrastructure to support 
the proposed LMC Loop development. 

7.2 Water Supply Impact Assessment 

The proposed LMC Loop development will generate large demands of water for 
consumption, flushing, DCS and irrigation. The impact on the existing water supply 
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systems, the requirement for the new water supply systems to meet such demands 
and the corresponding implementation programme are assessed. 

7.3 Development Parameters 

Based on the RODP, the LMC Loop development will provide a maximum of 
1,200,000m2 GFA, capable of accommodating a maximum of 24,000 students and 
about 29,000 staff upon full development. Approximately 12,000 students will be 
residing at the hotels within the Loop development. There are also 15.9 ha of 
facilities in amenity areas / activity corridors and 10.6ha of open spaces. For 
irrigation demand, 60% of facilities within amenity areas / activity corridors and 80% 
of facilities within open spaces will require irrigation. 

7.4 Existing and Planned Water Supply Systems 

Water Treatment Works and Pumping Stations 

The LMC Loop development site is located at the interface boundary of supply zone 
of Sheung Shui Water Treatment Works (SSWTW) and Ngau Tam Mei Water 
Treatment Works (NTM WTW). In view of the spare treatment capacities in 
Northwest New Territories WTWs and with the fact that major developments are 
currently focusing on Northeast New Territories, it is considered appropriate to shift 
part of the supply zone from SSWTW to the nearest WTW in northwest New 
Territories, which is NTM WTW. Adopting this approach would possibly save the 
need to construct a new water treatment works or carry out large scale expansion of 
existing WTWs. 

Since existing Kwu Tung supply zone, future KTN NDAs and LMC Loop is physically 
separated by Ng Tung River from the remaining supply zone of SSWTW, thus it 
would be appropriate to shift these areas to the Ngau Tam Mei WTW to spare 
capacity at SSWTW. Since NTM WTW nearly reaches its design capacity of 
230MLD, Au Tau WTW should operate in parallel with the NTM WTW in the future.  

Service Reservoirs 

The water supply to the LMC Loop development can be provided either from Kwu 
Tung South Fresh Water Service Reservoir (KT FWSR) or Ngau Tam Mei FWSR 
(NTM FWSR). 

There may not be any spare capacity in KT FWSR for LMC Loop development after 
considering additional demand arising from natural growth and new developments 
within the supply zone of SSWTW. 

After considering the function of NTM FWSR as a primary service reservoir, it might 
not have enough capacity to serve the proposed development. Total water demand 
at NTM FWSR needs to be shared with Au Tau FWSR. When Au Tau WTW 
operates in parallel with the NTM WTW, Au Tau Primary FWSR will also be used 
and share the function as primary service reservoirs with NTM Primary FWSR to 
jointly deal with the total water demand of the LMC Loop development. 

 

7.5 Water Demand Projections 

The preliminary estimate of fresh, flushing (including irrigation and water feature) and 
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DCS water demand for the proposed development in Study Area A at the LMC Loop 
is approximately 9.04 Million Litres/Day (MLD), 5.14 MLD and 4.50 MLD respectively. 
Thus, the total estimated water consumption for the proposed development in Study 
Area A is approximately 18.7 MLD. 

7.6 Flushing Water Service Reservoirs 

Under existing condition, there is no Flushing Water Service Reservoir (FLWSR) 
within SSWTW supply zone. All the flushing water demand from existing 
developments within the supply zone is fed by fresh water through Temporary 
Mains-water for Flushing (TMF). 

An on-site STW is recommended for collection and treatment of sewage within the 
LMC Loop development site. It is also recommended that TSE shall be used for non-
potable water demand including flushing, irrigation and for the make-up water for the 
DCS. A site in Study Area B at south of Study Area A is identified for proposed 
FLWSR for a storage volume of 3,375m3. According to the relevant regulations, a 
planning application will be required for proposed FLWSR which is located in “Green 
Belt” zone, for the provision of facility in accordance with the LMC Loop development. 
This facility is assumed to be adopted in phase 2 development of LMC Loop due to 
uncertainty associated with its implementation. 

7.7 Proposed Water Supply Systems 

Fresh Water 

Since the existing watermains along Lok Ma Chau Road do not have enough 
capacity to feed the additional water demand arising from the development needs of 
the LMC Loop, a new water supply system shall be provided for both fresh and 
flushing water. A new Kwu Tung North (KTN) FWSR (which will also serve the KTN 
New Development Area) and associated waterworks are required to cope with the 
additional water demand arising from the LMC Loop development.  

There are two recommended options to supply fresh water to the LMC Loop. One is 
to make use of the WCR and the other one is to lay a new distribution main via the 
ECR. Since the ECR will not be constructed before the Phase 1 development, the 
water supply to the proposed development can be provided by laying a new 
distribution main along the WCR to meet the interim water demand arising from 
phase 1 development of the LMC Loop. In the event that the ECR is to be taken 
forward for implementation, the detailed design of the potential new distribution main 
along the ECR will be subject to further detailed assessment under the 
Environmental Impact Assessment Ordinance (EIAO). 

Flushing Water 

TSE for non-potable uses including flushing, cooling, water features and irrigation 
are recommended as it is the most cost-effective solution. 

Since flushing water distribution mains shall be gravity feed similar to normal fresh 
water distribution mains both using gravity fed to the users, TSE will be firstly 
pumped from Sewage Treatment Works to FLWSR from on-site STW. A TSE trunk 
main is proposed to be constructed to deliver TSE to the FLWSR (which has an 
invert level of +38.5mPD and top water level of +41.5mPD. The trunk main will be 
able to deliver peak flow of 14.5MLD with a maximum velocity of 1.1m/s). 
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If there is difficulty for the implementation of TSE reuse in the detailed engineering 
design stage, TMF will be used and no construction of FLW SR is required. 

7.8 Conclusion 

Since the existing watermains along Lok Ma Chau Road do not have enough 
capacity to feed the additional water demand arising from the development needs of 
the LMC Loop, a new water supply system shall be provided for both fresh and 
flushing water. TSE for non-potable uses including flushing, cooling, water features 
and irrigation are recommended as it is the most cost-effective solution. A site has 
been reserved for flushing water service reservoirs in Study Area B to the south of 
Study Area A for pumping TSE from onsite STW to FLWSR in ultimate scenario. A 
planning application will be required for proposed FLWSR for the provision of facility 
in accordance with the LMC Loop development. 

In summary, the proposed development is feasible from water infrastructure 
perspective provided the proposed mitigation measures are implemented. Specific 
arrangements are to be studied in the detailed engineering design stage. 

7.9 Utilities Impact Assessment 

Public utilities companies and relevant departments were consulted regarding their 
requirements in providing services to the LMC Loop. These services include electric 
power, gas, street lighting, telecommunication and wireless communication. 

In order to support power supply to the future development of the LMC Loop, two 
land parcels have been reserved in the RODP for the construction of 2 nos. of new 
132kV bulk infeed substations to provide dual-source power supply. Smaller 
installation like gas governor kiosks and base stations for mobile phone services will 
not affect the layout under the RODP if these facilities are to be provided in future, as 
their space requirements are very small. 

New trunk utility transmission lines from Castle Peak Road are also needed to serve 
the new development of the LMC Loop. Under the current design, the trunk utility 
transmissions will mainly be fed from the western side of the LMC Loop, via Lok Ma 
Chau Road, Ha Wan Tsuen Road and Tun Yu Road. 

The assessment confirms that the utility supply to the LMC Loop is technically 
feasible and proposes the implementation timeframe for the utility installation. 
Further liaisons with all the utility undertakers will be continued at the detailed 
engineering design stage to develop detailed engineering design and implementation 
arrangements of the service. 

8 Site Formation Assessment 

8.1 Purpose 

In line with the development of the LMC Loop, the principle adopted for the site 
formation pertinent to the developments of Area A and supporting infrastructure in 
Area B, including the WCR potential ECR and other infrastructures is to minimise 
site formation works by keeping all the proposed developments and infrastructures 
as close to the existing ground profile as possible. In the event that the ECR is to be 
taken forward for implementation, the detailed design of the ECR will be subject to 
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further detailed assessment under the Environmental Impact Assessment Ordinance 
(EIAO).  

8.2 Site Formation Level and Geotechnical Works 

Area A is relatively flat at an ground level of +4.5mPD to +6.0mPD, with a strip of 
land fronting the SZ River at higher ground level and sloping down gently inland in 
the south-easterly direction. For the connection roads in Area B, the ground level 
varies between +4mPD and +15mPD. Ponds are generally at levels not exceeding 
+5mPD. The major natural hillside in the study area is located to the south-east of 
Area B. The hillside is characterised by a 950m long ridge, elevated from +133mPD 
to +143mPD, trending in a north-east direction. The proposed formation level for 
Area A is set at an optimum level such that the development will not be prone to risk 
of flooding, while at the same time not too high in order to minimise import of fill 
materials and associated construction traffic on the existing road network. 

The proposed site formation levels for Area A are determined based upon the 
maximum water levels along SZ River under the 50-year design return period with 
500mm freeboard and are capable of passing a 200-year flood within-banks. As the 
majority of existing ground levels are lower than the 200-year maximum water level 
along the SZ River, filling is required in the low-lying areas within Area A. At this 
stage of the study, after considering the water level information, the proposed site 
formation levels would be taken as +5.8mPD to +5.9mPD for Area A. 

For site formation of the WCR, it is proposed to utilise the existing traffic network and 
facilities as far as possible in order to minimise site formation works. For site 
formation of the ECR, the new road would pass under the old SZ River meander and 
fish ponds as underpass-cum-depressed road to minimize impacts on existing fish 
ponds and wetland habitat.  

8.3 Settlements and Ground Improvement 

Buildings structures for the LMC Loop development would mainly be constructed in 
Area A. Based on the ground investigation information obtained in Area A, 
settlement is expected after the site formation works as well as future building 
developments. The short-term settlement of the alluvium sand and completely 
decomposed layers are not expected to be significant while the long-term settlement 
will be mainly contributed from the swamp deposits.  

Possible negative skin friction from the continuing settlement of the swamp deposits 
and aggressiveness/ durability issues of the upper soil layers would need to be 
considered in the foundation design. Displacement piles such as driven piles would 
be preferred options for higher buildings and sensitive structures as these methods 
of construction would induce minimal settlement issue, less adverse impact by fault 
zone, and would not require excavating and removing soil. However, in areas where 
depth to rockhead is shallow, the use of rock-bearing and/or rock socketted cast-in-
situ bored piles, minipiles and prebored H-piles could be considered. Low rise 
structures such as box-culvert, noise barrier or buildings of up to 2 storeys high could 
be founded on shallow footings after ground treatment of soft materials.  

If roads situated at or close to fish ponds, band drain, stone column or even rock fill 
would be employed whenever necessary for ground improvement. At services 
reservoir, raft footing is anticipated as an appropriate type of foundation. At 
underpass or depressed road at east, tension piles may be required to overcome 
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uplift force from water pressure.  

Based on the above considerations including the preliminary prediction of settlement 
for the swamp deposit, the use of vertical drains and surcharging is recommended 
for the general site formation in Area A for reinforcement of formations. A phasing of 
the site formation filling and surcharging works has been developed to meet the 
tentative site formation programme of the Development. 

For the stability of rock fill embankment along the Old SZ River Meander at Area A, 
the property of soil strata underneath is proposed to be improved by stone column 
method. Specialist will be required for detailed technical assessment to demonstrate 
their viability.  

For the connection roads in Area B and the haul road near the MTR LMC Station, 
the works mainly involve short bridges, embankments, slope cutting, box culverts 
and other drainage diversion works, where ponds and natural stream course may be 
encountered. Suitable ground improvement measures would be provided 
considering their individual site situation. The selection of measures will depend on 
the ground conditions, site constraints, construction programme, environmental and 
traffic impacts. Further ground investigation shall be carried out in detailed design 
stage to provide specific design parameters for each unique situation. 

8.4 Ecological Area Establishment and Reedbed Compensation 

An EA of approximately 12.8 ha will be established prior to site formation works. This 
EA will compensate for the removal of existing reedbed within LMC Loop. The 
proposed site formation level of the EA zone is 2.5mPD. 

8.5 Soil Decontamination 

Environmental site investigation (SI) (including borehole drilling, soil & groundwater 
sampling and laboratory testing) had been carried in Area A. The testing results 
indicated that 5 local spots were slightly contaminated by the metal Arsenic (As) and 
the estimated quantity of contaminated materials would be about 57,000m3. 
Excavation followed by solidification/stabilization, which is the most practical and 
cost-effective method to remediate the arsenic contaminated soil, was proposed for 
treating the contaminated soil in Area A. 

8.6 Fill Management and Transportation 

Fill Management 

The site formation for the LMC Loop will be implemented in phases. For imported fill 
requirements of 300,000m³ or more, use of public fill for the works must be 
considered according to WBTC Nos. 4/98 and 4/98A. Dumping licences will be 
required in accordance with WBTC No. 2/93.  

The estimated quantities of fill source and disposal for Area A are 1,862,000m³ and 
1,298,000m³ respectively. In view of the limited capacity of these construction and 
demolition (C&D) materials receiving facilities, all projects should explore ways to 
minimise the generation of C&D materials and maximise on-site reuse of the 
generated C&D materials. 

Fill Transportation 
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For preliminary design, it is assumed that the major public fill source will be from the 
Tuen Mun Area 38 Fill Bank, which is the closest public fill reception facility to the 
LMC Loop. It is also recommended to make use of the public fill materials generated 
from other concurrent projects. The allocation of the fill source will be subject to 
approval by the Public Fill Committee (PFC) of CEDD. 

Land transportation of fill through Tun Yu Road / Sai Kwo Road (inbound) and Lok 
Ma Chau Road / Ha Wan Tsuen Road (outbound) is proposed to be the haul route 
for the fill material import and the surplus surcharge material exported from / to the 
Tuen Mun Fill Bank. The major traffic direction will hence be in one-way operation 
mode to minimise conflicting construction traffic from the opposite direction. The 
loaded trunk for fill intake will run along Sai Kwo Road into the LMC Loop because of 
fewer settlements; whereas the uploaded truck will leave from Ha Wan Tsuen Road. 

In order to utilise the road as a haul road for fill import, advanced minor road 
improvement work is proposed to Ha Wan Tsuen Road. A temporary bridge between 
Ha Wan Tsuen Road and the LMC Loop Area A across the Old SZ River Meander is 
proposed for construction at an early time in the development programme and before 
the major construction traffic during the site formation. 

8.7 Conclusion  

The proposed site formation levels would be taken as +5.8mPD to +5.9mPD for Area 
A and +4mPD and +15mPD for Area B. The geotechnical, environmental, ecological, 
traffic and drainage constraints to the site formation works of the LMC Loop 
development are presented in the report. Corresponding solutions to the constraints 
have been determined. The proposed developments in the RODP in terms of the site 
formation for land use proposals and overall layout are considered to be feasible. 
The detailed engineering design drawings will be further investigated and refined in 
the next detailed engineering design stage when more detailed site investigation 
results are available. 

9 Air Ventilation Assessment – Detailed Study 

9.1 Purpose 

A detailed Air Ventilation Assessment (AVA) study in respect of the RODP for the 
LMC Loop has been carried out to assess the wind performance in the LMC Loop 
and its surrounding areas. 

9.2 Wind Availability 

The LMC Loop (the Site) is situated close to the Huanggang Port in SZ and thus is 
surrounded by urban terrain of SZ (which consists of medium and high rise 
developments) to the north-western sector, rural area to the east and relatively low 
rise building to the south. Hilly ranges are located further to the southeast of the Site. 

In order to determine the effects of topography on local wind conditions and the local 
wind characteristic, an experimental site wind availability study has been conducted 
for the Site in the previous “AVA – Expert Evaluation”. The wind availability was 
measured through the wind tunnel test. The wind tunnel model was built at a scale of 
1:4000 with surrounding terrain, built-up areas of SZ and the hilly range of Tai Shek 
Mo Mountain. With consideration of the probabilistic models of the annual and 
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summer non-typhoon wind climate of Hong Kong and 1:4000 scale site wind 
availability study results, directional wind characteristics for annual and summer 
months for LMC Loop were determined.  

It could be observed from the annual wind rose that the winds from the north-east 
quadrant account for 68.5% of all winds under annual condition. The winds from 
67.5o and 90o could be identified as the annual prevailing winds, which have the 
highest probability of occurrence of 20.0% and 16.2% respectively. Similar to the 
annual condition, the south-west quadrant account for 52.2% of all winds under 
summer condition and the wind from 225o could be identified as the summer 
prevailing wind, which has the highest probability of occurrence of 17.9%. 

9.3 Existing Site Wind Condition 

The LMC Loop is located between the SZ built-up area and Tai Shek Mo Mountain 
and adjacent to Sam Po Shue in Hong Kong. The existing land uses in the 
surrounding areas are basically dominated by farmland and scattered low-rise 
building clusters are identified at the south-eastern side of LMC Boundary Control 
Point. 

The Tai Shek Mo Mountain splits the ENE prevailing wind into two major streams: 
one stream goes through the LMC Loop and another one goes through the southern 
part of Tai Shek Mo Mountain. Under the annual prevailing wind condition, the wind 
flow aligns with the prevailing wind directions across the Site and thus no major wind 
obstruction has been identified. Under the summer prevailing wind, the airstream 
would not be disturbed and summer wind could also run smoothly. 

9.4 Designation of Breezeways under the RODP 

Based on the site wind availability study, the annual and summer prevailing wind 
directions are East-Northeast (ENE) and Southwest (SW) respectively. Regarding 
the formulation of the RODP from AVA aspect, in order to facilitate wind penetration 
across the Site, three major breezeways are suggested, which are generally in 
alignment with the annual and summer prevailing wind directions, i.e. ENE and SW 
oriented. A localized air path, in form of road network, is also proposed. The 
rationale and functions of the respective breezeways and the localized air path are 
summarised as below: 

 Breezeway 1 is wider at its NE end (30m wide) to provide wider wind entrance 
to facilitate wind penetration and air circulation through this dedicated wind 
corridor. The minimum width of this breezeway is 18m. The land lots to the 
southwest of the amenity corridor would be ventilated by Breezeway 2 and the 
open space/ road to the north. Under such configuration, wind would 
penetrate through the building gaps and ventilate across the site. 

 Breezeway 2 is a continuous wind corridor across the LMC Loop but its width 
varies along this wind corridor with active frontage that ranges from 44m to 
119m. Wider wind entrance towards NE quadrant is provided such that to 
allow more efficient wind penetration of this breezeway to enhance wind 
performance for the LMC Loop. The active frontage within Breezeway 2 with a 
maximum podium height of 15mPD is proposed to facilitate pedestrian 
activities and interaction. 

 Breezeway 3 is generally 30m-wide that allows wind to penetrate across the 
LMC Loop. An Non-Building Area (NBA) is proposed along the breezeway. 
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Due to the site configuration that the land generally has a wider frontage in 
the northeast and a relatively narrower frontage in the southwest, the 
breezeway in the southwestern part of the LMC Loop will be of a width of 12m.  

 A NBA is proposed along the localized air path running northeast and 
southwest direction, which is generally 20m-wide that encourage wind 
penetration across the LMC Loop. With consideration of greater design 
feasibility for plant allocation and the associated maintenance space in 
Sewage Treatment Works (STW), NBA is not extended across STW. 
However, NBA is suggested across the land parcel at the southwestern part 
of the LMC Loop for summer wind penetration. 

Based on these rationales in designating the breezeways within the LMC Loop, the 
wind performance of the LMC Loop had been assessed in this detailed AVA Study. 
The results revealed that these breezeways are essential to facilitate a satisfactory 
air ventilation performance within and adjacent to the LMC Loop. These proposed 
breezeways and localized air path are identified below and will be incorporated as 
appropriate into the Recommended Layout Plan (RLP).  

 

 

9.5 Methodology of Detailed Study 

Two schemes are compared in this Detailed Study – the Baseline Scheme and 
Proposed Scheme. The Baseline Scheme comprises of the Breezeways 1 and 3 
(about 30m wide), Breezeway 2 (in a range of 44m to 119m wide), as well as the 
localized air path (approximately 18m wide). In the Proposed Scheme, two major 
wind enhancement designs are adopted to further improve the wind performance in 
comparison with the Baseline Scheme - the removal or reduction of sizes in various 
podia and split of building structures. 

Wind tunnel model tests using a 1:600 scale model were conducted in a wind tunnel. 
The model is large enough at this scale to allow a good representation of the details 
that are likely to affect the local and overall wind flows at full scale. The target and 
surrounding buildings are represented by high-density foam blocks to a sufficient 
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level of details to reproduce the wind flows at the location of the proposed building. 
In the areas beyond the detailed surrounds model, the terrain is modelled as 
generalized roughness. 

109 measurement locations were used across the Site and surrounding areas for the 
Baseline Scheme due to the presence of podia. However, additional 10 test points 
were allocated for the Proposed Scheme to identify any localized effects with the 
removal of the podia from the Baseline Scheme. Therefore, Proposed Scheme has 
119 test points in total. 

9.6 Analysis on Results of Detailed Study 

In accordance to the Technical Circular, the Velocity Ratio (VR) at each test point 
has been assessed and the Site Spatial Average Velocity Ratio (SVR) and the Local 
Spatial Average Velocity Ratio (LVR) were determined and reported to assess the 
impact of the LMC Loop development on the wind environment. Spatial Average 
Velocity Ratio (SAVR) of Baseline Scheme and Proposed Scheme for each 
nominated zone within and near the Site was determined under annual and summer 
conditions. 

The same annual and summer SVR of 0.29 was determined for both Baseline and 
Proposed Schemes; meanwhile, the same annual and summer LVR of 0.25 were 
obtained for both schemes. The results suggest that the two schemes have very 
similar overall wind environment. Furthermore, similar SAVR was obtained between 
two schemes in each nominated zones. Another Spatial Average Velocity Ratio 
(SAVR) was created for assessing the wind performance of each nominated zones 
within and outside the Site. 

From the Detailed Study, the ventilation performance of the Baseline and Proposed 
Schemes was found to be generally similar such that the provision of breezeways 
and localized air path has dominated the overall wind environment for the LMC Loop 
instead of the wind enhancement features proposed, including podium elimination 
and split of building structure. 

Upon the VR at some specific test points, wind enhancement features, including 
reduction of podium coverage and separation of certain bulky towers in nominated 
zones, have improved the local wind environment under the Proposed Scheme such 
that further improvement may be achieved through detailed building design in future 
development.  

9.7 Conclusions 

It could be concluded that the overall wind performance between Baseline and 
Proposed Schemes is similar and the proposed breezeways and localized air path 
dominate the wind environment. Minor changes on the footprint of buildings and 
podium would not significantly affect the overall wind environment. 

For any site and future development in the LMC Loop which cannot fulfill the 
proposed wind enhancement requirements such as breezeways, air paths, NBAs 
and building height restrictions, etc., it is recommended that future developers shall 
carry out an AVA initial study to assess the local wind performance.  
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10 Socio-economic Impact Assessment  

10.1 Purpose 

This section summarises the Socio-economic Impact Assessment (SeIA) undertaken 
for the LMC Loop development.  

10.2 Overview 

Development of the LMC Loop will provide substantial long term benefits for not only 
Hong Kong but also the broader SZ and the Pearl River Delta region. The LMC Loop 
could be developed with higher education as the leading land use, complemented by 
high-tech research and development (R&D) and cultural and creative (C&C) 
industries and supporting commercial facilities. The higher education, high-tech R&D 
and C&C industries within the LMC Loop synergises with the proposed tourism and 
commercial developments in the neighbouring plans for the Closed Area and the 
North East New Territories New Development Areas (NENT NDAs). It also provides 
opportunities for upgrading of skills, increased labour productivity and long term 
employment opportunities to local residents and Hong Kong as a whole. Supporting 
infrastructure will be required to cater for the needs of the LMC Loop. These include 
roads and transport facilities, road-based environmental friendly transport, utilities, 
landscaping works and other green initiatives / facilities that lead to emissions 
reduction. 

10.3 Estimated Population and Employment 

According to the development proposal under the RODP, the recommended total 
Gross Floor Area (GFA) for the LMC Loop is 1,200,000m² which mainly includes 
720,000m2 of GFA for higher education, and 411,000m2 of GFA for high-tech R&D, 
C&C Industries and supporting commercial facilities. The estimated maximum 
number of student and working population that could be accommodated in the LMC 
Loop is approximately 53,000. Based on the proposed GFA for higher education use, 
it is estimated that the LMC Loop would be capable of accommodating a maximum 
of 24,000 students. It is assumed that half of the student population, or 
approximately 12,000 students, would be residing within the site. In addition, it is 
assumed that the local / non-local student split is 50%: 50%. 

The estimated maximum number of employment opportunities provided by the LMC 
Loop development is 29,000. It should be noted that part of the employment 
opportunities in the LMC Loop will be resulted from the relocation of employment 
from elsewhere in Hong Kong due to crowding out and displacement. Hence, the net 
increase in employment opportunities for Hong Kong as a whole is anticipated to be 
smaller than 29,000. However, when accounted for the anticipated growth of the 
area as a whole, which includes the neighbouring SZ, a net increase of 29,000 in 
employment opportunities may still be achieved. 

10.4 Social-economic Impact Assessment 

The LMC Loop (Area A) is currently undeveloped with no inhabitants or economic 
activities. There should be no adverse socio-economic impact on the LMC Loop 
(Area A) due to the development. There are a number of non-recognized villages 
(including Ha Wan Fisherman San Tsuen,Ha Wan Tsuen, Shun Yee San Tsuen and 
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Ma Tso Lung Tsuen) within and adjacent to Area B. The area also contains 
agricultural land and fish ponds, open storage and temporary car parks. In addition, 
three recognized villages including Lok Ma Chau Tsuen, Pun Uk Tsuen and Chau 
Tau Tsuen are situated adjacent to Area B. It is anticipated that the villages and 
economic activities within Area B and the adjoining areas will mostly be unaffected 
by the LMC Loop development.  

There will be some socio-economic impacts due to construction of infrastructure in 
Area B for supporting development in Area A. The proposed temporary construction 
haul roads, WCR and its connection to San Tin Highway/Castle Peak Road, the 
Direct Link to MTR LMC Station, the ECR and the flushing water reservoir and 
distribution mains would potentially affect the population and economic activities 
adjacent to the proposed infrastructures. Those impacts would mainly occur during 
the construction stage of the Project and should be minimal and relatively shorter 
term. Other measures could include sensitive phasing for the construction of the 
WCR and ECR prior to clearance of existing places of daily activities to ensure a 
smooth transition and minimal social impact. 

The proposed developments would inevitably affect existing residents and economic 
activities in the form of land resumption or compensations. It will be important that 
appropriate measures, such as compensation under existing Land Resumption 
Procedures, are transparently implemented to minimize the duration and impacts to 
affected residents. The proposed planning for the LMC Loop Study, including the 
proposed road alignments connecting LMC Loop, has been undertaken on the 
principle of minimising agriculture land and fishing ponds intake and impact on 
existing agricultural and fishing activities. With due consideration at the early 
planning stage and provision of appropriate arrangements and measures, the impact 
would likely to be short term in nature which could be minimized through careful 
design of the road alignments.  

Except for the land required for the proposed infrastructures, the existing villages 
and economic activities in Area B would not be affected. Any associated social 
impacts on the existing population and businesses/establishments which may 
include open storage (temporary/permanent) uses would be handled under the 
established procedures/practice with a view to maintaining the existing social fabric 
and businesses. For the business undertakings affected, which are mainly open 
storage / garage / car repairing use, some local residents who are employed in the 
existing industries in Area B will be affected due to relocation or shutting down of the 
businesses. It is recommended to have prior discussion and agreement with the 
affected residents and business operators, on re-provisioning arrangement to ensure 
the continuity of their business operation. 

10.5 Long Term Benefits  

Social Benefits 

The development proposal is estimated to provide a total of 29,000 job opportunities 
in the LMC Loop.  The development is anticipated to generate economic activity to 
the surrounding local population and local businesses.  

Apart from the job opportunities directly created in the LMC Loop, there will be 
indirect and induced impacts due to creation of additional job opportunities in the rest 
of the Hong Kong economy. These new job opportunities associated with better 
technology and commercial facilities in the LMC Loop and the rest of Hong Kong will 
have a positive impact on income and employment rates in Hong Kong. These 
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include improvement of the mobility of residents and labour through strengthening 
the accessibility and connectivity of the LMC Loop and its surrounding areas to other 
parts of Hong Kong. The LMC Loop development would also aid in increasing worker 
productivity which subsequently increase income level of the workers and value 
added to the Hong Kong economy. 

Economic Benefits 

The development of LMC Loop could bring substantial economic impact in terms of 
both value added contribution to Gross Domestic Product (GDP) and employment 
creation to the economy of Hong Kong.   

The development of the LMC Loop is expected to create intangible economic 
impacts in various dimensions. They include nurturing local talents, fostering vibrant 
high value added activities and development of creative economy, enhancing 
economic cooperation with the Pearl River Delta, branding Hong Kong as “Asia 
World City” and generating synergy effect with neighbouring areas such as Kwun 
Tung North, SZ Huanggang Port, Fanling and Sheung Shui and other closed areas. 
The project will promote Hong Kong as an education hub in Asia, specialised in 
research, innovation, and the advanced production. The rich and diversified 
atmosphere can benefit the innovation economic activities which will enhance Hong 
Kong’s long-term competitiveness.  

10.6 Conclusion 

The development of LMC Loop could bring substantial economic impact in terms of 
both value added contribution to GDP and employment creation to the economy of 
Hong Kong. 

In terms of social impacts, the LMC Loop is currently undeveloped with no 
inhabitants or economic activities. It is expected that no negative impact will occur 
within the LMC Loop due to the project. The negative impact on areas near the 
proposed transport infrastructure would likely to be short-term and minimized 
through careful planning of the road alignments at the early planning stage and 
provision of appropriate arrangements and measures. Any social implications would 
be handled under the established procedures / practice. 

Development of the LMC Loop will provide substantial long-term benefits for Hong 
Kong in terms of the human capital improvement, worker productivity, job creation, 
improvement to local community and linkage with the adjacent areas. 

11 Sustainability Assessment 

11.1 Purpose 

This section presents the findings of the Sustainability Assessment (SA) of the 
development proposals under the RODP which includes recommended land use, 
overall layout and related infrastructures of the LMC Loop. 

11.2 Approach 

The Sustainability Assessment (SA) for the LMC Loop development constitutes 
major initiatives and programmes that may bring about noticeable or persistent 
implications at a territorial level in general on the economic, environmental and social 
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conditions of Hong Kong. The SA summarizes the sustainability of the development 
in broad terms with respect to the Guiding Principles, Sustainability Indicators and 
Social Checklist under the SA system promulgated by the Government in December 
2001.  

The SA was conducted based on the eight guiding principles established by the 
Sustainable Development Unit: (1) natural resources, (2) biodiversity, (3) leisure and 
cultural vibrancy, (4) environmental quality, (5) society and social infrastructure, (6) 
health and hygiene, (7) economy and (8) transportation. These principles are 
reflected in the indicators of the Computer-aided Sustainability Evaluation Tool 
(CASET) model, which is used to analyse the sustainability implications due to the 
development of LMC Loop. The procedure involves defining scenario, indicating 
variation, characterizing scenario, selecting indicators, evaluating indicators and 
highlighting non-quantifiable issues. The sustainability implications of two scenarios 
were analysed: Scenario 1 - without the development of the LMC Loop and Scenario 
2 - with development based on the RODP and RLP and associated infrastructures. 
The findings of the CASET assessment are summarised in Table 3 below. 

  Table 3 Summary of CASET Findings 

Indicator 
Scenario 1  

Without Project 
Scenario 2 

With Project 

Natural Resources 

Construction Waste  

Energy consumption  

Freshwater supplied and consumed  

Landfill capacity  

Local freshwater  

Municipal Waste  

Significant Landscape Features (Area)  

Significant Landscape Features (Point)  

Biodiversity 

Managed marine habitat  

Managed terrestrial habitat  

Marine eco-value  

Terrestrial eco-value  

Environmental Quality 

Carbon dioxide emitted per year  

Criteria air pollutants  

Excessive noise  

Marine water quality  

River water quality   

Toxic air pollutants  

Leisure and Cultural Vibrancy 

Open space shortfall  

Mobility 

Freight costs  

Travel distance  
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Indicator 
Scenario 1  

Without Project 
Scenario 2 

With Project 

Travel speed  

Economy 

Cost-Benefit  

Education expenditure  

Fixed capital  

Income differential  

Unemployment Rate  

   
Social Checklist 

Scenario 1 
Without Project 

Scenario 2 
With Project 

Leisure and Cultural Vibrancy 

Leisure and cultural facilities  

Leisure and cultural activities  

Archaeological/historical sites  

Society and Social Infrastructure 

Social cohesion  

Private rent  

Education Attainment  

   
First SD Strategy Checklist 

Scenario 1 
Without Project 

Scenario 2 
With Project 

Solid Waste Management  

Renewable Energy  

 
Legend 

       

 

Annotates no change to the current baseline 
situation 

  

 
Very Small Small Moderate 

Moderate to 
Large 

Large Very Large 

Improvement      

Deterioration      

 Note: Urban living space is not an indicator or the CASET system 

 

All indicators exhibit no changes in Scenario 1 (without LMC Loop development).The 
above findings of the sustainability assessment for Scenario 2 (with LMC Loop 
development) is concluded and broadly described under the CASET system. 

11.3 Assessment of Environmental Impacts 

Natural Resources 

In Scenario 2, there will be deterioration in the condition for the following eight 
indicators with reference to Scenario 1 (without LMC Loop development):  

1. Construction waste – There will be construction waste generated from the 
LMC Loop which would require final disposal. However, it will be less than 5% 
of Hong Kong’s total construction waste on an annual basis. 
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2. Landfill capacity – A small quantity of the construction waste from the LMC 
Loop development may need to be disposed off-site. It may lead to a slight 
decrease in Hong Kong’s overall landfill capacity.  

3. Significant landscape features (area) – There would be landscape impacts on 
the existing reedbed and grassland within the LMC Loop, and some fishponds 
and rural landscape character in the area. There would also be negative 
impacts on visual amenity of the LMC Loop and the views from villagers along 
Border Road.  

4. Significant landscape features (point) – There will be a potential loss of trees 
and vegetation, fishpond bunds, vegetated slopes and agricultural fields. 

5. Municipal waste – There will be a slight increase in municipal waste per capita.  

6. Solid waste management – Based on various measures of waste 
management strategy recommended for the LMC Loop, it is anticipated that 
the recovery rate of recyclables and food waste can reach 70% and 80% 
respectively. The amount of municipal solid waste is expected to increase 
slightly. 

On the other hand, improvements are shown below by the indicator: 

1. Energy consumption – The low-carbon strategies, together with the long-term 
economic benefits of the low-carbon community in the LMC Loop, imply that 
the level of energy consumption per unit of economic output would decrease 
slightly. 

2. Renewable energy – Solar Heat Water system and Photovoltaic system are 
recommended as the major renewable energy of the LMC Loop, it is 
anticipated that two systems will produce 1600million kWh of electricity which 
is 6.6% of the total electricity requirement of the LMC Loop. 

Other indicators such as the supply and consumption of drinking water is not 
affected/ no changes. 

Biodiversity 

For Biodiversity, there would be loss of existing natural habitat due to the 
development of the LMC Loop in Area A and construction supporting infrastructures 
in Area B. However, any loss of natural habitat areas would be adequately 
compensated and managed to allow habitat creation and enhancement. It is 
therefore assessed that there would be no overall change to the current baseline 
situation for the following two indicators. 

1. Managed terrestrial habitat – An EA of 12.8 ha (act as a provision of 
compensatory habitat for the direct loss of reed and freshwater marsh) and a 
50 m buffer zone would increase the “managed for conservation” areas 
within the LMC Loop. Only passive recreational activities and limited 
development are allowed in the buffer zone, where the maximum plot ratio is 
0.1 while the maximum building height is not exceeding 14 mPD (except the 
maximum building height restricition of 15 m in the Sewage Treatment 
Works). The buildings should also be arranged within the 25 m of the major 
development area of the buffer zone, and proposed with appropriate 
greening measures for mitigation, such as plantation of taller and denser 
trees as well as adopting rooftop greening. The connection roads will also be 
designed to be compatible with the nearby habitats to ensure ecological 
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integrity of the area. Although some wetland area would be affected by the 
construction of connection roads, any essential works carried out in the 
Wetland Conservation Area must comply with the “no net loss in wetland” 
principle and any loss of wetland in terms of area or function would be 
compensated which allows habitat creation and enhancement. 

2. Terrestrial eco-value – The EA is designed to be compatible with nearby 
habitats and act as a provision of compensatory habitat for the direct loss of 
reed marsh and freshwater marsh. Although some terrestrial habitat area 
would be affected by the construction of ECR, WCR and Direct Link; any 
essential works carried out would be compensated which allows habitat 
creation and enhancement. With provision of the EA and proper wetland 
management, the ecological integrity of the area would be enhanced and 
ecological impacts can be mitigated with no residual impacts. 

Other indicators such as managed marine habitats, managed terrestrial habitat, 
marine eco-value and terrestrial eco-value are not effected/ no changes. 

Environmental quality 

Sign of deterioration which revealed by the indicator: 

1. CO2 emitted per year – There would be additional CO2 generated but the 
annual average amount of CO2 generated would be less than 5% as 
compared to the total emission of entire HK.  

2. Criteria air pollutants – These would only increase slightly due to the 
introduction of Euro V or electric vehicles and the adoption of more stringent 
fuel emission standards in the future. 

Indicators such as excessive noise, marine water quality, river water quality and toxic 
air pollutants are not affected/ no changes. 

11.4 Assessment of Social Impacts 

Sign of deterioration which revealed by the indicator: 

1. Archaeological site / historical site – The local historical buildings would be 
affected by the development of the infrastructures in the LMC Loop. 

On the other hand, improvements are shown below by the indicator: 

2. Education expenditure – The development would provide more opportunities 
to pursue higher education and there will be positive effect on the intellectual 
capital stock in Hong Kong and SZ in the future. 

3. Open space shortfall – The Interaction Zone and Riverside Promenade Zone 
in the LMC Loop will create more open space for use by the future LMC Loop 
users and the public. 

4. Social cohesion – The LMC Loop development would provide recreational 
facilities which would stimulate social cohesion of the community and 
enhance connectivity of the LMC Loop and the adjacent developments such 
as Kwu Tung North New Development Area. 

5. Leisure and cultural facilities - The Interaction Zone and Riverside Promenade 
Zone in the LMC Loop would provide tranquil contemplation, resting and 
leisure areas. 
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6. Leisure and cultural activities – There will be more opportunities for various 
recreational and cultural activities in the open space and amenity areas within 
the Interaction Zone and Riverside Promenade Zone. Footpaths and cycling 
tracks along the edge of the Ecological Zone will offer more opportunities for 
such activities.  

7. Education attainment – More working population would have access to higher 
education as the development would attract higher education institutions and 
operators of high-tech R&D industries. 

Nevertheless, despite their potential positive impacts on the LMC Loop, there are 
two indicators that show no significant change to the condition due to the difficulty of 
assessing its implications on the territorial situation. 

1. Income differential – New economic activities and employment opportunities 
will be created in the proposed development in the LMC Loop and adjoining 
area. However, there is no evidence to indicate the above economic and 
labour enhancement is able to affect the territorial income differential. 

2. Private rent – In the context of the LMC Loop, it is expected that a small 
increase in rental level is a reflection of economic development, and 
improvement of facilities and infrastructure of this area, which are considered 
positive impacts to this area. At a territorial level, however, it is uncertain to 
what extent this Project would impact the level of private rent. 

Based on the checklist question on the respective target of urban planning and 
design, there will be overall improvement in terms of the quality of urban living space 
for the LMC Loop. The key urban planning and design of developing the proposed 
LMC Loop including: using low building height profile, descending building height 
towards SZ River and EA (Wetland) / Old SZ River Meander; providing multi-
functional open spaces for public enjoyment and enhancing the green space 
experience; beautifying public space and corridor network which connecting the 
places within the development area in order to encourage people to walk and  
cycling; using high green coverage, roof-top and vertical greening.  

11.5 Assessment of Economic Impacts 

Guiding Principle: Economy 

There would be an improvement in the three indicators of cost-benefit, fixed capital 
and unemployment rate as the development would provide more employment 
opportunities and bring about long-term economic and social benefits through 
attracting R&D facilities and higher education institutions, attracting new investment 
in research and high-tech development and related infrastructure and creating 
employment opportunities. 

Guiding Principle: Mobility 

There will be an improvement in accessibility with reference to the indicator of travel 
distance due to the proposed connection roads leading to the LMC Loop and the 
direct linkage between the LMC Loop and the MTR LMC Station. 

There will be no change to the condition with reference to the indicators of land 
freight costs and the average travel speed. 

Other Non-quantifiable Issues 



Planning Department and 

Civil Engineering and Development 
Department  

Agreement No. CE53/2008 (CE) 
Planning and Engineering Study on Development of  

Lok Ma Chau Loop - Investigation 
Technical Report No. 8 – Engineering Assessments (Stage 2) –  

Executive Summary  
 

 
 

Page 35 
Feb 2015 

 

There are some indicators in which the impact on costs and benefits cannot be 
quantified in monetary terms but should still be considered in the SA. One possible 
negative impact is the impact on the local population and economic activities due to 
the construction of the proposed connection roads and related infrastructure leading 
to the LMC Loop. This issue should be duly considered in an early stage of the 
development with a view to minimize potential disturbance to the locals and in order 
not to affect the progress of development. On the other hand, there are substantial 
benefits to the economy and society of Hong Kong as the LMC Loop development 
would act as an educational hub to nurture local and SZ talents, raise the branding of 
Hong Kong as a regional educational and research hub, foster creative, high value-
added economic activities, enhancing economic cooperation with the Pearl River 
Delta and generate synergies with Kwu Tung North, SZ Huanggang Port and other 
neighbouring areas. 

11.6 Conclusion 

The sustainability implications of the RODP have been examined. The SA shows 
that the LMC Loop development would improve the economy, leisure and cultural 
vibrancy and society and social infrastructure. These benefits come in the form of 
positive economic return, increased capital investment, improvement in urban living 
space and facilitation of academic exchange. Also, the associated transport 
infrastructure would improve the external connectivity between the Loop area and its 
periphery regions to the rest of Hong Kong. On the other hand, negative impacts 
come mainly in the possible environmental degradation, with deterioration in natural 
resources. The main impacts are an increase in waste and criteria air pollutants and 
the loss of significant landscape features. Also, there would be possible disruption to 
the local village economy and traditions. Sustainable development will only be 
achieved if these negative impacts are sufficiently avoided and positive impacts are 
sufficiently enhanced.  

In summary, the development is sustainable. Having regard to balancing social, 
economical and environment considerations, or balancing people, profit and global 
environment considerations, and after the detailed technical assessments confirming 
that the negative environmental impacts can be offset through the implementation of 
proper mitigation measures, this LMC Loop development project, overall speaking, 
can be considered as positive in terms of sustainability development. 

12 Green Initiatives Assessment 

12.1 Purpose 

In order to achieve the objective of developing the LMC Loop into a sustainable, 
environmentally friendly, energy efficient and people orientated area, the Green 
Initiatives Assessment (GIA) assesses the potential of implementing various green 
initiatives and summarises the green initiatives proposed at the current stage for the 
LMC Loop development.  

In order to realise the LMC Loop as one of the low carbon developments in Hong 
Kong, green initiatives under the following considerations for district and building 
levels have been considered at the early stage of planning and design of the 
development:- 

 Urban Design and Planning; 
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 Transportation and Logistics; 

 Energy Saving; 

 Water Conservation; 

 Waste Reduction; and 

 Green Materials. 

The GIA provides a framework for a low carbon development echoing one of the 
Guiding Principles for the LMC Loop development. The information on green 
initiatives will help formulate the development proposal for the Loop, as well as 
assess the feasibility to implement the proposed green initiatives in the proposed 
development.  

12.2 Key Green Initiative proposals 

A comprehensive plan has been formulated for developing a sustainable, 
environmentally friendly, energy efficient and people-oriented area in the LMC Loop. 
Technical guidelines on the green initiatives based on various themes for the 
developments and infrastructure of the LMC Loop have been proposed. Amongst the 
various green initiative proposals considered suitable for the LMC Loop development, 
the key proposals consist of the following: 

Urban Design and Planning 

The flexible layout of the LMC Loop can support an array of building types to cater 
for different functions and activities. Together with different types of open space and 
landscape components, the LMC Loop Development will be a vibrant area for higher 
education, high-tech R&D and C&C uses. 

In order to avoid monotonous urban form and the urban heat island effect, a building 
height profile that takes into consideration the need for variation in building heights 
and respects the ecological and environmental considerations of the development is 
proposed. A gradation of building height profile concept is proposed to respond to 
the natural context and for enhanced air ventilation. A low-rise building height profile 
(from 2 storeys to maximum 12 storeys) with building heights descending towards 
the SZ River and the EA / Old SZ River Meander is proposed to allow better visual 
permeability and integration with the surrounding setting. 

The building height profile responds to the environmental qualities of the site to 
ensure sensitive rural to urban integration. The highest building blocks occur 
centrally across the major east-west Pedestrian Promenade, where most campus 
street life is driven. The building height is gradually lowered as it progresses 
southwards to the EA, where the retention and add-in of wetlands and woodlands 
can further reduce the heat island effect. Moreover, the building height profile also 
steps down to meet the SZ river to the north of the Pedestrian Promenade. 

Below shows the proposed Urban Design Framework and building height profile in 
the LMC Loop.  
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The LMC Loop will provide multi-functional open spaces for public enjoyment. Three 
main types of open space and the Riverside Promenade will cater for diverse 
activities/ functions and provide its users with different green space experience:- 

The east-west running Pedestrian Boulevard serves as the prime wind corridor / 
activity corridor of the LMC Loop with a design intent to encourage people to 
congregate and to enhance greenery of the pedestrian spine. There will be active 
building frontages and retail facilities such as cafes and bookstores along the 
boulevard with a view to encouraging people to gather. This activity corridor will 
make the LMC Loop a bustling and vibrant place. Sufficient areas are designated as 
wind corridors to provide a comfortable wind environment for pedestrians; 

The north-south running Ribbon Park serves as a green buffer for the development 
clusters and provides natural greenery and a passive recreational space between 
buildings. This will be designed with natural landscape elements and local plant 
species. Together with the Green Connectors, they will serve as visual corridors for 
the LMC Loop providing visual linkage with the riverfront areas of SZ and with the 
rural landscape on HK side; 

Individual development plots will be provided with courtyard spaces to create an 
intimate outdoor and semi-outdoor green environment; and 

The Riverside Promenade Zone provides a green waterfront for leisure and passive 
recreational purposes. 

Please refer to below for the proposed Landscape Framework in the LMC Loop.  
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A network of attractive communal spaces and routes will connect places in the LMC 
Loop together and support walking and cycling that can potentially reduce carbon 
emissions. 

A higher green coverage ratio, green roofs and vertical greening (area of green roof/ 
vertical greening equivalent to 50% of building footprint area is proposed) is 
suggested for the LMC Loop Development and such measures will be incorporated 
into the explanatory statement of the RLP for design intent for general reference of 
future operators at the LMC Loop.  

It is recommended that green roof coverage should be no less than 50% of the 
roofed area of a building in general. A minimum of 30% site greenery coverage of 
total site area is suggested to be allocated for all areas other than areas for public 
utilities and facilities. In areas for public utilities and facilities, half of the site area of 
each site (including the ground and roofs) is suggested to be covered by vegetation.  

The average working person in Hong Kong spends nearly 90% of their time 24-hour 
a day in buildings and therefore to attain a good quality of life, internal conditions in 
the built environment must be healthy and comfortable. At building level, guidelines 
should be established to ensure that the buildings provide attractive, comfortable and 
appropriate internal conditions. 

Transportation and Logistics 

The LMC Loop is proposed to be a vehicle-restricted. A vehicle restricted 
environment is essential to shape the sub-urban character such as tranquillity and 
low pollution of the LMC Loop that would be the major attribute to enhance the 
attractiveness of this area. Other implementation measures that might be considered 
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include:- 

 Controlled vehicular access to the LMC Loop by permits; 

 Use of low carbon vehicles and road-based Environmental-friendly 
Transport System (EFTS) (e.g. electric bus, biodiesel bus, Euro IV 
standard vehicles, etc) for public transport including commuting service 
within the LMC Loop and shuttle service between the LMC Loop and other 
areas; and 

 Promoting walking and cycling within the area. 

Energy Saving 

District Cooling System (DCS) 

Based on the study estimation, as air-conditioning contributes to nearly 40% of the 
total energy consumption, more energy efficient DCS is proposed as an energy 
efficiency measure. Two DCS plants close to the cooling load centres are proposed 
to serve the north-eastern and south-western parts of the LMC Loop. The 
advantages of the system include higher energy efficiency, minimum disturbance to 
the neighbourhood and greater flexibility in phasing the implementation. Heating 
rejection method using fresh water cooling tower system with TSE as make-up water 
is proposed. Such system would reduce potable water consumption, encourage 
cost-effective use of TSE and minimise pollution loads to the Deep Bay.  

Broad financial assessment including the sensitivity test on the potential land cost 
has been carried out to assess the cost and revenue components of the two 
proposed DCS. Based on a range of nominal discount rate and inflation assumptions, 
the results indicate that potentially the DCS is not commercially viable. From a pure 
financial sense, the DCS is not commercially viable. However, a number of 
environmental and social-economical benefits that can provide the society and end-
user have been identified. Particularly, in LMCL, it is recommended that DCS should 
be adopted due to the following advantages:- 

 Enhanced efficiency of energy infrastructure; 

 Reduce carbon emission; 

 Save plant room space for buildings; 

 Save building rooftop areas for green roof and/ or solar panels due to 
elimination of cooling towers; 

 Reduce environmental impact; and 

 The use of TSE as DCS makeup reduces operating cost due to the 
exclusion of fresh water tariff. 

With regards to the implementation of DCS in LMCL, a PPP (Public-Private 
Partnership) Approach is recommended. Where a funding gap exists, it is unlikely 
that private sector finance will participate in the project without Government support. 
In such cases, Design, Construct, Maintain and Operate (DBOM) models are more 
suitable with Government providing financing to meet the funding gap, if justified by 
broader economic, environmental and social benefits such as green projects. 
Notwithstanding, as the LMC Loop may be a pilot project in using TSE for DCS in 
Hong Kong, the implementation of such system will be subject to the approval of 
relevant government authority. 
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Selecting Low Carbon and Renewable Technologies 

Based on the analysis on site resources, solar hot water system and photovoltaic 
system are proposed as the major renewable energy generation for the LMC Loop. It 
is estimated that the energy generated by the two systems would be around 20 
million kWh per year, equivalent to around 6.6% of the total energy demand of the 
LMC Loop. The installation capacity of renewable energy systems shall be designed 
with consideration of the capital cost and available space. For the case of the LMC 
Loop, solar energy is the most financially feasible renewable energy source for the 
development, considering the abundance of solar energy, availability of space for 
installation and low maintenance cost. 

Building Energy Efficiency Design 

Buildings in the LMC Loop buildings are proposed to be designed to utilise natural 
resources. For instance, natural ventilation shall be adopted in mild seasons by 
having openings on facades along breezeways/ with positive wind pressure. On the 
other hand, north-facing facade could have larger window area to enhance daylight 
penetration. Such measures could be adopted as far as possible since they are the 
most cost-effective way to reduce energy consumption.  

Apart from those measures mentioned above, the use of energy efficient building 
services systems such as air-conditioning, ventilation and lighting enhanced system 
control are proposed for reduce operating costs by increasing productivity and using 
less energy. For air-conditioning, all buildings shall be encouraged to utilise the 
chilled water produced from the DCS to enhance the local energy efficiency. 

Water Conservation 

The use of TSE from the proposed LMC Loop Sewage Treatment Works for non-
potable water uses (i.e. flushing, make-up water for DCS and irrigation) in the LMC 
Loop is recommended. Rainwater recycling could be considered as a second option 
for irrigation. 

Water management plans are proposed to help reduce water use, for example by 
introducing high water efficiency standards for new buildings. At a district level, 
through intelligent design and state of the art fixtures, the whole development could 
use 20%-30% less potable water than conventional design. At building level, water 
efficiency devices and appliances should be designed into the building. 

Waste Reduction 

Two cases which comprise of different combinations of collection methods and 
treatment types – the base case and the green case – have been identified and 
compared for the LMC Loop. Base case refers to the four types of conventional 
collection methods whereas the green bases refer to the three different options of 
waste collection and treatment by organic waste such as comprising of Automated 
Refuse Collection System (ARCS) and Mechanical-Biological Treatment (MBT) plant. 
Based on the carbon emission calculation results, the green case options all have a 
lower carbon emission than the base case, ranging from 16,100 (18.9%) to 27,550 
kg (32.4%) CO2 reduction each year. 

ARCS can be considered for Area A in LMC Loop. Such a system involves the use 
of vacuum or powerful fans to suck waste from waste inlets to a central waste station. 
Waste inlets may be found at various locations around the site and different inlets 
may be used for different types of waste (e.g. mixed waste, recyclables and food 
waste). The benefits of such a system are a higher recycling rate and lower 
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personnel costs. Subject to future planning decisions, more options for waste 
collection (ARCS) and waste treatment (MBT plant) may be adopted in the future. 

In order to facilitate recycling, recycling bins for paper, metals, plastics and 
fluorescent lamps are proposed together with a general refuse bin for all buildings in 
the LMC Loop. Additional recycling bins for electrical appliances, toner cartridges 
and rechargeable battery are also proposed to be provided in offices.  

Waste management infrastructure should be an important element of the 
development of the LMC Loop. By having clearly stated objectives from the outset, 
space for waste management should be integrated to the design of all buildings. The 
building design should accommodate internal space for storing waste and external 
space for bulking up and collection.  

Green Materials 

Infrastructure and buildings at the LMC Loop are proposed to be built with 
sustainable materials as far as possible. Construction materials with low global 
warming potential (GWP) would be identified and recommended for adoption in the 
infrastructure and buildings of the LMC Loop based on the embodied energy/ carbon 
content of the materials with reference to data developed by the Environmental 
Agency, UK and EMSD’s Life Cycle Energy Analysis tool. Considerations should be 
given to where the materials and equipment have been sourced and how far they 
have to be transported. To reduce the environmental impacts resulting from 
transportation as well as supporting the local economy, local materials, building 
materials or products that have been extracted, harvested, recovered, or 
manufactured from a local or nearby region should be used. 

12.3 Preliminary Carbon Appraisal 

The estimated carbon reduction potentials for these green initiatives are based on 
past project experience. The largest contribution comes from the improvement of 
Building Energy Efficiency, followed by Energy Infrastructure (District Cooling 
System) and Renewable Energy (Solar Hot Water System and Photovoltaic). The 
actual carbon saving potentials by those initiatives related to Building Energy 
Efficiency and Renewable Energy is subject to the extent of application by the future 
operators in the LMC Loop The evaluation of the carbon reduction scenario started 
with constructing a baseline scenario for the Loop. The baseline scenario is 
constructed based on the three key sectors of carbon emission components 
including building, transport (include transportation of passengers, freight and waste) 
and utilities (include water supply, drainage, and Sewage Treatment Works). Two 
carbon reduction scenarios are considered based on previous work and benchmarks 
for notional buildings. They correspond to the carbon reduction (19-33%) as set out 
in the Policy Address 2010-11. 

12.4 Conclusion 

In order to formulate a comprehensive plan for developing a sustainable, 
environmentally friendly, energy efficient and people-oriented area in the LMC Loop, 
green initiatives with respect to urban design and planning, transport and logistics, 
energy, water, waste and materials that are applicable at both district and building 
level have been considered for the development of the LMC Loop. 

The proposed green initiatives, if adopted, could contribute to 19%-33% of carbon 
reduction relative to the baseline case. 
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13 Way Forward 

Based on the findings of various technical assessments, it can be concluded that the 
developments and infrastructures proposed under the RODP are feasible. 
Recommendations of the technical assessments will be incorporated into the 
detailed engineering design and mitigation measures proposals for the development. 
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Figure 1: Study Area 
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Figure 2: Recommended Outline Development Plan 
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Figure 3: Recommended Transportation Framework 


