


Environmental Permit No. EP-404/2011/C Condition 2.9 – Woodland Compensation Plan 
 

Responses to EPD’s Comments 
 
Ref.: (3) in EP 2/N7/A/52 Pt.17 dated 10 August 2015 

Item Comments Responses 

1 

The provision of Woodland Compensation Area (WCA) of 
an area not less than 18.6 hectares forms part  of the 
statutory requirements stipulated under Condition 2.9.  The 
Response to Comments that “The lands issue have been 
resolved.  LandsD will cancel the existing licences within 
the proposed woodland compensation area” without 
specifying the time.  Confirmation from LandsD is required. 
Also, the area of the WCA should be not less than 18.6 ha 
but not “approximately 18.6ha” (e.g. Section 3.3 and 6.3) 

 

Please refer to the e-mail communication with DLO/North showing that LandsD 
has been processing the land matters for the proposed woodland 
compensation area. 

 

The area of the WCA is 18.6ha. This EP requriement has been clearly stated 
in Section 1.6.  “approximately 18.6ha” mentioned in Section 3.3 is refering to 
Section 9.8.1 of EIA Report regarding the proposed mitigation.  “approximately 
18.6ha” in Section 6.3 is revised to “18.6ha”.  To further clarify that 18.6ha of 
WCA will be provided, “WCA” in Section 9.1 has been revised to “Woodland 
Compensation Area of 18.6ha”. 

 

2 

According to Condition 2.9, the WCP should be updated 
based on the Vegetation Survey Report referred to in 
Condition 2.8.  Please revise Section 1.6 and demonstrate 
that the findings of the Vegetation Survey Report have 
been used to update the WCP.  For example, in Section 
4.9-4.12 Enhancement Planting Phase, details on the 
number of A.sinensis trees to be removed by the Project 
should be included to demonstrate that the number of 
seedlings of A. sinensis would meet the compensation 
ratio of not less than 3:1. 

 

Section 1.6 of the Plan is revised referring to Condition 2.9 of the 
Environmental Permit. 

 

Section 4.13 “Based on the Vegetation Survey Report submitted under 
Condition 2.8 of the EP, a total of 79 numbers  of  Aquilaria sinensis 
was lost due to the Project, including 46 numbers proposed to be felled 
and the rest were either felled by others, found dead or missing in the 
Initial Survey.  The lost is compensated by planting of 2,232 numbers of 
seedlings of Aquilaria sinensis in the Woodland Compensation Area 
(WCA).  The compensation ratio is about 28:1 which is higher than the 
Permit requirement.” is added. 
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1 INTRODUCTION  

Background 

1.1 The “Liantang/Heung Yuen Wai Boundary Control Point and Associated Works Project” 
(hereinafter referred to as “the Project”) comprises a new Boundary Control Point (BCP) proposed 
at Liantang/Heung Yuen Wai (LT/HYW), its connecting road and other associated works.  The 
Project comprises the following key components: 

 Construction of BCP at the boundary with Shenzhen near the existing Chuk Yuen Village; 

 Lin Ma Hang to Frontier Closed Area (FCA) Boundary – this section comprises at-grade 
and viaducts and includes the improvement works at Lin Ma Hang Road; 

 Ping Yeung to Wo Keng Shan – this section stretches from the Frontier Closed Area 
Boundary   to the tunnel portal at Cheung Shan and comprises at-grade and viaducts 
including an interchange at Ping Yeung; 

 North Tunnel – this section comprises the tunnel segment at Cheung Shan and includes a 
ventilation building at the portals on either end of the tunnel; 

 Sha Tau Kok Road – this section stretches from the tunnel portal at Wo Keng Shan to the 
tunnel portal south of Loi Tung and comprises at-grade and viaducts including an 
interchange at Sha Tau Kok and an administration building; 

 South Tunnel – this section comprises a tunnel segment that stretches from Loi Tung to 
Fanling and includes a ventilation building at the portals on either end of the tunnel as well 
as a ventilation building in the middle of the tunnel near Lau Shui Heung; and 

 Fanling – this section comprises the at-grade, viaducts and interchange connection to the 
existing Fanling Highway. 

1.2 An Environmental Impact Assessment (EIA) study for the Project was conducted in accordance 
with EIA Study Brief No. ESB-199/2008.  The EIA study concluded that the Project would be 
environmentally acceptable with the implementation of recommended mitigation measures.   

1.3 The EIA Report (Register No.:AEIAR-161/2011) was approved on 24 March 2011 under the 
Environmental Impact Assessment Ordinance (EIAO).  Following the approval of the EIA Report, 
an Environmental Permit (EP) was granted on 24 March 2011 (EP No.: EP-404/2011) for the 
construction and operation of the Project.   

1.4 The EIA identified that direct loss of woodland habitats would result due to the proposed 
construction of the portals of tunnels and some sections of the connecting road.  Woodland 
compensation was therefore recommended to mitigate the impacts due to the unavoidable loss of 
woodland.  The EIA recommended that the hillside grassland and shrubland habitats near Cheung 
Shan could be a suitable location for the Woodland Compensation Area (WCA).   

1.5 AECOM Asia Co. Ltd (AECOM) has been commissioned by the Civil Engineering and 
Development Department to update the Woodland Compensation Plan (WCP) in the EIA report.   
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Permit Requirements 

1.6 Under the Environmental Permit (EP-404/2011), the Permit Holder shall update the Woodland 
Compensation Plan (WCP) in the EIA Report base on the Vegetation Survey Report referred to in 
Condition 2.8 of this Permit and, no later than three months before commencement of construction 
of the Project, submit 3 sets of updated Woodland Compensation Plan to the Director for approval.  
The submission shall set out the planting strategy including details of plantation species, 
specifications for the establishment of the habitats and subsequent maintenance and monitoring 
requirements for the Woodland Compensation Area of an area not less than 18.6 hectares shown 
in Figure 2a of this Permit.  The compensation ratio for Aquilaria sinensis shall not be less than 3:1 
(ie. more than three seedlings to one individual tree lost from the Project).  Before submission to 
the Director, the WCP shall be certified by the ET Leader and verified by the IEC as confirmed to 
the information and recommendations contained in the approved EIA Report. 

Objectives of the Establishment of Woodland Compensation Area 

1.7 The objective of the WCA is to compensate the unavoidable loss of woodland by the Project by 
providing compensatory tree and shrub planting through the process of woodland creation on 
existing hillside non-woodland areas.  This WCP would guide the implementation of the proposed 
woodland mitigation.  This plan would set out the planting strategy, implementation programme, 
landscape inspection and ecological monitoring. 

 
2 DESCRIPTION OF SITE 

Location and Environment 

2.1 The proposed WCA is located on the hillslopes of Cheung Shan, where shrubland and hillside 
grassland occur between areas of woodland habitat.  To the north of the WCA are woodlands of 
Cheung Shan.  The majority of the habitat at the south of the WCA is hillside grassland, with a small 
area of woodland habitat of Shang Tong.  To the northwest of the WCA are small parts of adjacent 
woodlands and farther apart the developed areas of Cheung Shan and Shui Lau Hang.  The 
location of the proposed WCA is shown in Drawing No. 60212563/SK7037.   

Existing Site Condition 

2.2 The proposed WCA is located in between Wo Keng Shan Road and Ng Chow Road.  In between 
the two roads and next to Sha Tau Kok Road (Ma Mei Ha), there are village houses at Tai Tong Wu.  
After passing through the village houses, the road continues through wooded areas.  Further along 
the road, a steep, narrow footpath leads uphill to the eastern part of the proposed WCA (Drawing 
No. 60212563/SK7037 refers).     

2.3 The proposed woodland compensation area is located on existing hillside grassland with 
shrubland habitats at the periphery near Cheung Shan.  The soil of the site is mainly composed of 
coarse ash crystal tuff, with debris flow deposits at the superficial.   

Existing Ecological Interest 

2.4 The proposed WCA is located on the hillslopes of Cheung Shan, where shrubland and hillside 
grassland occur between areas of woodland habitat.  The hillside grassland habitat is a modified 
habitat disturbed by hill fires.  The grassland is mainly dominated by a dense cover of Dicranopteris 
pedata to approximately 1 m in height with Baeckea frutescens and Rhodomyrtus tomentosa.  The 
shrublands at the fringe of the hillside grassland has also been modified habitat associated with hill 
fires.  The shrubland habitat is dominated by Baeckea frutescens, Rhodomyrtus tomentosa, 
Melastoma sanguineum, Melicope pteleifolia with regenerating Litsea rotundifolia var. oblongifolia, 
Ficus variolosa, and Cratoxylum cochinchinense.  Both the hillslope and shrubland habitats have 
relatively low ecological value. 
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2.5 The woodlands adjacent to the WCA are secondary habitat derived from modified habitat with 

moderate floral diversity.  Species recorded in the woodlands included Alangium chinense, 
Aporusa dioica, Aquilaria sinensis, Bridelia tomentosa, Itea chinensis, Schima superba and 
Schefflera heptaphylla.  The woodland habitats had moderate ecological value.   

 
3 WOODLAND COMPENSATION PLAN 

Extent of Woodland Compensation Area 

3.1 According to the EIA report, a total of 6.2 ha of woodland habitats would be lost permanently for the 
construction of the portals of tunnels and some sections of the connecting road.  Mitigation 
measures in the form of woodland compensation was therefore recommended to avoid residual 
ecological impacts from the Project. 

3.2 Due to the length of time it takes for the woodland planting to reach maturity (i.e. to simulate similar 
functions as the woodland to be removed), a compensation ratio of higher than 1:1 was 
recommended in the EIA to provide a surplus on the initial woodland area. 

3.3 To offset the time lag between the implementation of the mitigation measures and the occurrence 
of the ecological impacts, as well as the possible unexpected difficulties that might hinder the 
progress of the compensation works during the establishment period, the WCA at a compensation 
ratio higher than 1:1 (approximately 18.6ha) is proposed. 

3.4 The hillside grassland and shrubland habitats in close proximity to the existing woodland habitat 
have been selected to implement the woodland compensation due to the following reasons: 

 their currently lower ecological value; 

 similar topographical condition to the existing woodland habitats to be affected; 

 potential value for ecological enhancement through natural succession; 

 better ecological linkage with woodlands in the vicinity; 

 site condition and soil type comparable to that of the existing woodlands; and 

 location where construction disturbance could be avoided.   

3.5 The potential WCA also meets the following land status criteria to avoid potential conflict with 
planed land uses: 

 The area should be Government Land (or land to be resumed for the Project); 

 The area should situate outside any permitted burial ground; 

 The area should not be of incompatible land zoning, such as “Village” zone. 

3.6 The location of the WCA is shown in Drawing No. 60212563/SK7037.  The WCA is proposed on 
area in close proximity to the existing woodland areas to be lost, aiming to mitigate the local 
ecological impacts effectively.  The WCA would cover mainly hillside grassland with some 
transitional shrubland at the periphery adjacent to the existing woodlands on the mountain Cheung 
Shan.   
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4 PLANTING STRATEGY 

4.1 The compensatory planting would comprise species native to the local area, which are selected 
based on their suitability, stock availability in the market, and ecological values for the area. 

4.2 The establishment period is the time when the soil and plants adjust to the environment and create 
the habitat.  The woodland would be tolerant to change if allowed to stabilize over a period of time, 
and this would enhance the chance of survival of the plant species.  The period of time for 
stabilization would be dependent on various factors including rainfall, temperature and vegetation 
growth.   

4.3 To establish the woodland compensation area successfully and increase the diversity of species to 
be planted, the planting works would be carried out in two phases.  These include initial planting 
phase and enhancement planting phase. 

4.4 The Woodland Compensation will be implemented under the Contract 6 of the Assignment.  The 
implementation programme for the initial and enhancement planting phase is shown in Appendix 
2.   

Initial Planting Phase 

4.5 Not all tree species are suitable for planting on exposed areas.  Pioneer species are selected to be 
planted in the initial planting phase in order to establish a brief canopy cover to improve the 
conditions for the additional planting in the next stage.  Thinning of exotic pioneer species should 
be carried out where appropriate during the establishment period for initial planting phase.  Plant 
species with higher tolerance to exposed planting conditions are recommended for the purpose of 
initial planting.  The recommended plant species are shown in Table 1.   

Table 1 Plant Species for Initial Planting Phase 

Species Spacing 
(mm) Size (mm) Percentage 

Mix Planting Requirements 

Trees     

Acacia confusa^ 1500 Seedling Tree 20% 

Trees to be planted in a 
group of 3 nos. to 5 nos. of 
the same species.   

Acacia mangium^ 1500 Seedling Tree 20% 

Castanopsis fissa* 1500 Seedling Tree 10% 

Litsea glutinosa* 1500 Seedling Tree 10% 

Mallotus paniculatus* 1500 Seedling Tree 10%  

Phyllanthus emblica* 1500 Seedling Tree 10% 

Sapium discolor* 1500 Seedling Tree 10% 

Schima superba* 1500 Seedling Tree 10% 

Shrubs     

Polyspora axillaris* 1000 250(H) x 250(S) 20% 

Shrubs to be planted in a 
group of 5 nos. to 8 nos. of 
the same species.  

Litsea rotundifolia var. 
oblongifolia* 

1000 250(H) x 250(S) 10%  

Melastoma candidum* 1000 250(H) x 250(S) 10% 

Melastoma sanguineum* 1000 250(H) x 250(S) 10% 

Rhaphiolepis indica* 1000 250(H) x 250(S) 20% 

Rhodomyrtus tomentosa* 1000 250(H) x 250(S) 10% 
Note*: Native Species 
Note^: Pioneer Species 
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4.6 Seedlings are proposed for tree planting for their higher survival rate and vigor to withstand the 
exposed condition.  The trees would be planted at 1.5 m spacing in staggered pattern, with shrubs 
planted in 1 m spacing.  In some areas, existing trees and shrubs present in the proposed WCA 
(such as Rhodomyrtus tomentosa, Melicope pteleifolia, Melastoma sanguineum, etc.) should be 
retained and disturbance to retained plants should be avoided by the proposed planting works.  
The trees and shrubs are scattered through the WCA and are not concentrated to any particular 
area.  Consideration should be given to these existing trees and shrubs in the planting stage to 
retain and avoid disturbance to them.   

4.7 As the hillside grassland is dominated by Dicranopteris pedata, ground preparation such as 
clearance of this species is required for planting the seedlings.  After the planting of the seedlings, 
the seedlings should be monitored so that the planting areas are kept clear of Dicranopteris pedata 
or other species to avoid competition for light and other resources. 

4.8 Within the shrubland habitats, existing native trees and shrubs should be retained and seedlings 
should be planted in the space between them.   

Enhancement Planting Phase 

4.9 After the initial planting phase, the microclimatic conditions established by the pioneer species will 
create more suitable conditions for planting additional species to enhance the plant diversity.  
Species to be used in this stage are native species to Hong Kong but could not be planted in the 
initial phase due to their lower tolerance to exposed conditions.  The plant species selected are 
shown in Table 2.   

  Table 2 Plant Species for Enhancement Planting Phase 

Species Spacing 
(mm) Size (mm) Percentage 

Mix Planting Requirements 

Trees 

Acronychia pedunculata* 2000 Seedling Tree 5% 

Trees to be planted in a 
group of 3 nos. to 5 nos. of 
the same species.   

Alangium chinense* 2000 Seedling Tree 10% 

Aporusa dioica* 2000 Seedling Tree 5% 

Aquilaria sinensis*# 2000 Seedling Tree 10% 

Bischofia javanica* 2000 Seedling Tree 5% 

Celtis sinensis* 2000 Seedling Tree 10% 

Choerospondias axillaris* 2000 Seedling Tree 5% 

Cinnamomum parthenoxylon* 2000 Seedling Tree 5% 

Endospermum chinense* 2000 250(H) x 250(S) 10% 

Reevesia thyrsoidea* 2000 250(H) x 250(S) 10% 

Schefflera heptaphylla* 2000 250(H) x 250(S) 10% 

Sterculia lanceolata* 2000 250(H) x 250(S) 10% 

Syzygium levinei* 2000 250(H) x 250(S) 5% 

Shrubs 

Ficus hirta* 1000 250(H) x 250(S) 25% 

Shrubs to be planted in a 
group of 5 nos. to 8 nos. of 
the same species. 

Ilex asprella* 1000 250(H) x 250(S) 25% 

Melicope pteleifolia* 1000 250(H) x 250(S) 25% 

Psychotria asiatica* 1000 250(H) x 250(S) 25% 
Note*: Native Species 
Note #: The number of seedlings of Aquilaria sinensis shall meet the minimum compensation ratio of 3:1 (i.e. more than 3 
seedlings to 1 individual tree to be affected but unable to be transplanted).  Seedlings collected within Works Area are the 
preferred source of stock of the species.  They should be directly transplanted to suitable receptor sites within the proposed 
compensatory woodland areas or be temporarily kept in the transit nursery until the receptor sites are ready for planting.  
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Seedlings of this species are also available in local nursery.  However, if importation is required, a licence issued by AFCD 
under Cap. 586 should be acquired in advance.  
  

4.10 Seedlings are proposed for their higher vigor to be established.  The trees would be planted at 2 m 
spacing, while shrubs would be planted in 1 m spacing. 

4.11 As shelter would be provided by the trees and shrubs established in the initial planting phase, the 
plants in the enhancement planting phase are expected to have a higher survival rate.   

4.12 Based on a Woodland Compensation Planting Area of 18.6ha, it is predicted that approximately 
104,160 seedlings will be planted in the initial phase.  Among the seedlings, approximately 41,644 
seedlings of pioneer species will be removed in the thinning process during the establishment 
works for the initial planting phase.  Approximately, 22,320 new seedlings will be planted during the 
enhancement planting phase.  It is estimated that approximately a net total of 84,816 seedlings will 
be planted within the Woodland Compensation Planting Area.  Detailed Planting Plans for Initial 
Planting Phase and enhancement planting phase are shown in Drawing No. 
60212563/C1/LOO/1785 and 60212563/C1/LOO/1786. 

4.13 Based on the Vegetation Survey Report submitted under Condition 2.8 of the EP, a total of 79 
numbers  of  Aquilaria sinensis was lost due to the Project, including 46 numbers proposed to be 
felled and the rest were either felled by others, found dead or missing in the Initial Survey.  The lost 
is compensated by planting of 2,232 numbers of seedlings of Aquilaria sinensis in the Woodland 
Compensation Area (WCA).  The compensation ratio is about 28:1 which is higher than the Permit 
requirement.  

Thinning Process 

4.14 The objective of thinning process is to control the amount and distribution of available growing 
space within the woodland by the selective removal of exotic trees to improve the growth rate and 
health of the targeted native trees as well as allowing space for enhancement planting.   

4.15 Thinning of exotic species shall be carried out when the crown and root of the targeted native trees 
are healthy developed after the establishment period of initial planting phase to withstand the 
exposed conditions.  Exotic species, Acacia confusa and Acacia mangium, shall be removed from 
the WCA to provide space for the native species for further growth and the enhancement planting.  
Meanwhile, the established native trees planted in the initial planting phase will then provide shelter 
for the growth of additional native trees to be planted during the enhancement planting phase.  The 
thinning process shall be carried out before the growing season prior to the commencement of 
planting works for enhancement planting.   

4.16 Thinning works shall only be carried by using hand tools.  The thinned trees will be left on the 
woodland floor as such wood can be decomposed naturally and will also provide habitat for various 
invertebrates and birds etc to enhance biodiversity of the area.  The contractor shall provide 
detailed method statement for the thinning process prior to commencement of any thinning works.   

Establishment of Firebreak 

4.17 A history of fires is evident within and adjacent to the WCA as the natural successional stages from 
grassland to shrubland to forest are present.  In addition, bare areas including charcoal were 
observed amongst the graves at Tai Hom Tuk indicating recent fires.  A review of the land uses in 
the vicinity of the WCA indicates that the graves at Tai Hom Tuk are mostly probably the source of 
past fires in the area, particularly on the slopes of the WCA resulting in the grassland and 
shrubland habitats.  The establishment of a firebreak between the WCA and the Tai Hom Tuk, 
graves, and area around the proposed WCA near any identified graves/burial ground is therefore 
recommended.  The firebreak should consist of a mown strip of 10 – 20 m wide dependent upon 
the terrain, adjacent to a densely planted tree belt (no less than 15 m wide).  Tree species to be 
included in the tree belt should be fast growing and could include Schima (Schima superba) (<1 m 
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spacing) which has been widely used in fire breaks in South China.  Other species that could be 
used include Castanopsis (Castanopsis fissa), Sweet Gum (Liquidambar formosana), Sweet 
Viburnum (Viburnum odoratissimum), Red Machilus (Machilus thunbergii), Ivy Tree (Schefflera 
heptaphylla).     

 
5 PLANTING MANAGEMENT 

5.1 The proposed planting management would include monitoring and establishment softworks, 
aiming to ensure the compensation meets the planting performance in accordance with the 
requirements of the planting strategy. 

5.2 The specifications for planting and establishment works for woodland compensation would follow 
the General Specification for Civil Engineering Works (2006) Section 3 – Landscape Softworks and 
Establishment Works.  Landscape inspection should be carried out at fortnightly intervals and at 
bi-monthly (i.e., once every two months) intervals during establishment period of the initial planting 
phase and enhancement planting phase.  

5.3 Landscape inspections will assess whether the contactor has carried out the planting works in 
accordance with the contract during the planting phases and carried out regular planting 
establishment works in accordance with the specification of the contract, including replacement of 
dead plants, weeding and watering etc.  Pre-planting works and site preparation works shall follow 
the General Specification and Particular Specification (Appendix 3) of the Contract.    

5.4 Maintenance of the firebreak (e.g. grass cutting), to protect the WCA against hill fires, will also be 
required and should be carried out twice a year.  Whilst this has been included in the 
implementation programme (Appendix 2), the firebreak could take 5-10 years to be fully functional 
and would therefore require on-going maintenance. 

 
6 ECOLOGICAL MONITORING  

6.1 To ensure the establishment of the woodland compensation area, a regular ecological monitoring 
programme covering both the initial and enhancement planting phases is proposed, in addition to 
the standard practices and site inspections regularly conducted by the Engineer.  The necessity for 
further monitoring would be reviewed at the end of the ecological monitoring programme. 

6.2 The ecological monitoring should be supervised by a qualified botanist/ecologist (Project 
Botanist/Ecologist) who would form part of the Environmental Team (ET). 

6.3 Due to the large size of the WCA (18.6ha), monitoring is proposed to be conducted by inspection 
walk and quadrat sampling.  As the inspection walk monitoring aims to observe the overview and 
general condition of the WCA, the transect routes should be selected to cover all representative 
areas of the WCA as far as possible.  The general health condition (good/fair/poor/dead) and 
survival rate (%) of individual species of the planted trees and shrubs would be recorded by direct 
observation. 

6.4 A minimum of nine fixed quadrats (20 m x 20 m) are proposed for monitoring, which aims to collect 
quantitative information.  The quadrat locations will be based on the areas in which planting has 
been undertaken (i.e. as opposed to areas of retained trees and shrubs) and should be evenly 
distributed throughout the WCA, covering both grassland and hillslope habitats.  Parameters to be 
measured within the quadrats include health condition (good/fair/poor/dead), and survival rate (%) 
of individual species.  The proposed locations for the fixed quadrats are shown in Drawing No. 
60212563/SK7037.  
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6.5 The frequency of the monitoring is proposed to be bi-monthly during the first year of the initial 

planting phase and should be reduced to quarterly from the second year.  Change of monitoring 
frequency should be advised by the Project Ecologist/Botanist of the ET and approved by 
Environmental Protection Department and Agriculture, Fisheries and Conservation Department. 

6.6 The Trigger and Action Levels for the monitoring and the Action Plan of the WCA are shown in 
Table 3. 

Table 3 Trigger and Action Levels for Monitoring and Action Plan 
Parameters Trigger and Action Level Action Plan 

General Health 
Condition of planted 
species 

(i.e. good/fair/poor; 
based on parameters 
e.g. wilting, insect 
attack, disease, fungal 
infection, browsing 
damage) 

Trigger Level: % of 
individual plant species in 
poor health condition >20% 

- the ET should inform Contractor 
and IEC immediately; 

- identify the causes(s) of the 
exceedance; 

- advise Contractor the necessity of 
replanting. 

Action Level: % of individual 
plant species in poor health 
condition >30% 

- the ET should inform Contractor 
and IEC immediately; 

- identify the cause(s) of the 
exceedance; 

- advise remedial action and work 
out solution including change of 
species in re-planting, re-soiling of 
the target areas; and seek 
acceptance from AFCD; 

- once the remedial action has been 
accepted by AFCD, the Contractor 
should implement the remedial 
action.   

Survival of Planted 
Species 

(i.e. dead) 

Trigger Level: Survival rate 
of individual plant species 
<80% 

- the ET should inform Contractor 
and IEC immediately; 

- identify the causes(s) of the 
exceedance; 

- advise Contractor the necessity of 
replanting. 

Action Level: Survival rate 
of individual plant species 
<70% 

- the ET should inform Contractor 
and IEC immediately; 

- identify the cause(s) of the 
exceedance; 

- advise remedial action and work 
out solution including change of 
species in re-planting, re-soiling of 
the target areas; and seek 
acceptance from AFCD; 

- once the remedial action has been 
accepted by AFCD, the Contractor 
should implement the remedial 
action.   

 

 
 
AECOM Asia Co. Ltd. 8 September 2015  



 Agreement No. CE 38/2010 (CE) 
 

 
Civil Engineering and Development Department 

Liantang/Heung Yuen Wai Boundary Control Point and Associated Works 
(Site Formation and Infrastructure) – Design and Construction  

Woodland Compensation Plan (Revision 1) 
 
 
7 REPORTING 

Introduction 

7.1 The monitoring findings, site observations and recommendations should be reported in periodic 
monitoring reports.  Agriculture, Fisheries and Conservation Department should be included in the 
circulation list of the monitoring reports. 

 
Bi-monthly Woodland Compensation Monitoring Reports 

7.2 The results and findings of the bi-monthly (i.e., once every two months) monitoring including the 
landscape inspection during the first year of the initial planting phase and the first year of the 
enhancement planting phase shall be recorded in the bi-monthly woodland compensation 
monitoring reports prepared by the ET Leader.  The bi-monthly monitoring report shall be prepared 
and submitted within 10 working days from the end of each reporting month.  Each bi-monthly 
monitoring report shall be submitted to the following parties: the Contractor, the IEC, the ER, CEDD, 
EPD and AFCD.  Before the submission of the first bi-monthly monitoring report, the ET Leader 
shall liaise with the parties on the required number of copies and format of the monitoring reports in 
both hard copy and electronic medium. 

7.3 The bi-monthly woodland compensation monitoring report shall include at least but not be limited to 
the following: 

(i)         Executive summary: 

            breaches of Action and Limit levels 
            changes made that affect the EM&A 
            future key issues 

(ii)        Project background 

(iii)       Monitoring Requirements: 

            monitoring parameters 
            environmental quality performance limits (Action and Limit levels) 
            Action Plans 

            environmental mitigation measures, as recommended in the project EIA study final 
    report 
            environmental requirements in contract documents 

 (vi)       Monitoring Results: 

            monitoring methodology 
            parameters monitored 
            monitoring locations 
            monitoring date, time, frequency, and duration 
            weather conditions during the period/monitoring 

 (v)       Analysis of Monitoring Results and Non-compliances: 
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            analysis and interpretation of monitoring results in the month 
            any non-compliance (exceedances) of the environmental quality performance limits 

(Action and Limit levels) 
            changes made that affect the monitoring during the month 
            reasons for and the implications of non-compliance 
            actions taken in the event of non-compliance and deficiency, and follow-up actions 

related to earlier non-compliance 
 (vi)       Appendices 

            monitoring schedule for the present and next reporting period 
            outstanding issues and deficiencies 

(vii) Outstanding works and any works accomplished during the reporting 
 

Quarterly Woodland Compensation Monitoring Reports 

7.4 Starting from the second year of the initial planting phase and the enhancement planting phase, the 
frequency of the monitoring is reduced to quarterly basis.  The results and findings of the quarterly 
monitoring as well as the landscape inspection after the first year of the initial planting phase and 
the first year of the enhancement planting phase shall be recorded in the quarterly woodland 
compensation monitoring reports prepared by the ET Leader.  The quarterly monitoring report shall 
be prepared and submitted within 10 working days from the end of each reporting month.  Each 
quarterly monitoring report shall be submitted to the following parties: the Contractor, the IEC, the 
ER, CEDD, EPD and AFCD.  Before the submission of the monitoring report, the ET Leader shall 
liaise with the parties on the required number of copies and format of the monitoring reports in both 
hard copy and electronic medium. 

7.5 The reporting requirement for the quarterly woodland compensation monitoring report shall be the 
same as the bi-monthly monitoring report as stated in Section 7.4. 

 
8 IMPLEMENTATION AND MAINTENANCE MANAGEMENT 

8.1 As the woodland compensation is proposed on areas where no construction works are carried out, 
the implementation of the woodland compensation can start once the Project commences, 
therefore it is not necessary to wait for the completion of works.  This has an advantage of shorter 
time lag between the occurrence of ecological impact and establishment of the mitigation measure. 

8.2 Both the implementation and maintenance of the compensatory planting would be fully funded by 
the Project Proponent.   

8.3 The management and maintenance of the woodland compensation area would be regulated by the 
Environment, Transport and Works Bureau Technical Circular (Works) No. 2/2004 – Maintenance 
of Vegetation and Hard Landscape Features.  According to the technical circular, AFCD would 
maintain the ecological planting as recommended by the EIA till the vegetation is fully established.  
The Project department should properly establish the designated WCA before handing over and 
provide necessary recurrent cost for the maintenance and monitoring works. 
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9 CONCLUSION 

9.1 The Woodland Compensation Plan has been developed to facilitate the establishment of the 
Woodland Compensation Area of 18.6ha to mitigate the loss of woodland habitats due to the 
construction and operation of the Project – Liantang/Heung Yuen Wai Boundary Control Point and 
Associated Works.  The proposed WCA would be provided with a compensation ratio higher than 
1:1.  The planting works would be carried out in two phases (i.e. initial planting phase and 
enhancement planting phase).  The purpose of initial planting phase is to establish a brief canopy 
cover by using pioneer species.  After the establishment of a canopy cover, additional native tree 
and shrub species would be planted in next stage in the enhancement planting phase to increase 
the plant diversity.  For proper implementation of the planting works, establishment works and 
ecological monitoring would be conducted for the duration of Contract 6.  The monitoring findings 
and recommendations would be included in periodic EM&A reports.   
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Appendix 1 - Woodland Compensation Area - Site Photos

AECOM Asia Co. Ltd.  September 2015  
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Appendix 2 - Implementation Programme 
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Appendix 3 - Particular Specification of Landscape Works 

AECOM Asia Co. Ltd.  September 2015  








































































	H00280 - Condition 2.9 Woodland Compensation Plan (Revision 1) - Final.pdf
	1 Introduction
	Background
	1.1 The “Liantang/Heung Yuen Wai Boundary Control Point and Associated Works Project” (hereinafter referred to as “the Project”) comprises a new Boundary Control Point (BCP) proposed at Liantang/Heung Yuen Wai (LT/HYW), its connecting road and other associ�
	1.2 An Environmental Impact Assessment (EIA) study for the Project was conducted in accordance with EIA Study Brief No. ESB-199/2008.  The EIA study concluded that the Project would be environmentally acceptable with the implementation of recommended mitig�
	1.3 The EIA Report (Register No.:AEIAR-161/2011) was approved on 24 March 2011 under the Environmental Impact Assessment Ordinance (EIAO).  Following the approval of the EIA Report, an Environmental Permit (EP) was granted on 24 March 2011 (EP No.: EP-404/�
	1.4 The EIA identified that direct loss of woodland habitats would result due to the proposed construction of the portals of tunnels and some sections of the connecting road.  Woodland compensation was therefore recommended to mitigate the impacts due to t�
	1.5 AECOM Asia Co. Ltd (AECOM) has been commissioned by the Civil Engineering and Development Department to update the Woodland Compensation Plan (WCP) in the EIA report.

	Permit Requirements
	1.6 Under the Environmental Permit (EP-404/2011), the Permit Holder shall update the Woodland Compensation Plan (WCP) in the EIA Report base on the Vegetation Survey Report referred to in Condition 2.8 of this Permit and, no later than three months before �

	Objectives of the Establishment of Woodland Compensation Area
	1.7 The objective of the WCA is to compensate the unavoidable loss of woodland by the Project by providing compensatory tree and shrub planting through the process of woodland creation on existing hillside non-woodland areas.  This WCP would guide the impl�


	2 Description of site
	Location and Environment
	2.1 The proposed WCA is located on the hillslopes of Cheung Shan, where shrubland and hillside grassland occur between areas of woodland habitat.  To the north of the WCA are woodlands of Cheung Shan.  The majority of the habitat at the south of the WCA is�

	Existing Site Condition
	2.2 The proposed WCA is located in between Wo Keng Shan Road and Ng Chow Road.  In between the two roads and next to Sha Tau Kok Road (Ma Mei Ha), there are village houses at Tai Tong Wu.  After passing through the village houses, the road continues throug�
	2.3 The proposed woodland compensation area is located on existing hillside grassland with shrubland habitats at the periphery near Cheung Shan.  The soil of the site is mainly composed of coarse ash crystal tuff, with debris flow deposits at the superfici�

	Existing Ecological Interest
	2.4 The proposed WCA is located on the hillslopes of Cheung Shan, where shrubland and hillside grassland occur between areas of woodland habitat.  The hillside grassland habitat is a modified habitat disturbed by hill fires.  The grassland is mainly domina�
	2.5 The woodlands adjacent to the WCA are secondary habitat derived from modified habitat with moderate floral diversity.  Species recorded in the woodlands included Alangium chinense, Aporusa dioica, Aquilaria sinensis, Bridelia tomentosa, Itea chinensis,�


	3 Woodland compensation plan
	Extent of Woodland Compensation Area
	3.1 According to the EIA report, a total of 6.2 ha of woodland habitats would be lost permanently for the construction of the portals of tunnels and some sections of the connecting road.  Mitigation measures in the form of woodland compensation was therefo�
	3.2 Due to the length of time it takes for the woodland planting to reach maturity (i.e. to simulate similar functions as the woodland to be removed), a compensation ratio of higher than 1:1 was recommended in the EIA to provide a surplus on the initial wo�
	3.3 To offset the time lag between the implementation of the mitigation measures and the occurrence of the ecological impacts, as well as the possible unexpected difficulties that might hinder the progress of the compensation works during the establishment�
	3.4 The hillside grassland and shrubland habitats in close proximity to the existing woodland habitat have been selected to implement the woodland compensation due to the following reasons:
	3.5 The potential WCA also meets the following land status criteria to avoid potential conflict with planed land uses:
	3.6 The location of the WCA is shown in Drawing No. 60212563/SK7037.  The WCA is proposed on area in close proximity to the existing woodland areas to be lost, aiming to mitigate the local ecological impacts effectively.  The WCA would cover mainly hillsid�


	4  Planting Strategy
	4.1 The compensatory planting would comprise species native to the local area, which are selected based on their suitability, stock availability in the market, and ecological values for the area.
	4.2 The establishment period is the time when the soil and plants adjust to the environment and create the habitat.  The woodland would be tolerant to change if allowed to stabilize over a period of time, and this would enhance the chance of survival of th�
	4.3 To establish the woodland compensation area successfully and increase the diversity of species to be planted, the planting works would be carried out in two phases.  These include initial planting phase and enhancement planting phase.
	4.4 The Woodland Compensation will be implemented under the Contract 6 of the Assignment.  The implementation programme for the initial and enhancement planting phase is shown in Appendix 2.
	Initial Planting Phase
	4.5 Not all tree species are suitable for planting on exposed areas.  Pioneer species are selected to be planted in the initial planting phase in order to establish a brief canopy cover to improve the conditions for the additional planting in the next stag�
	Note*: Native Species
	Note^: Pioneer Species
	4.6  Seedlings are proposed for tree planting for their higher survival rate and vigor to withstand the exposed condition.  The trees would be planted at 1.5 m spacing in staggered pattern, with shrubs planted in 1 m spacing.  In some areas, existing trees�
	4.7 As the hillside grassland is dominated by Dicranopteris pedata, ground preparation such as clearance of this species is required for planting the seedlings.  After the planting of the seedlings, the seedlings should be monitored so that the planting ar�
	4.8 Within the shrubland habitats, existing native trees and shrubs should be retained and seedlings should be planted in the space between them.

	Enhancement Planting Phase
	4.9 After the initial planting phase, the microclimatic conditions established by the pioneer species will create more suitable conditions for planting additional species to enhance the plant diversity.  Species to be used in this stage are native species �
	Note*: Native Species
	Note #: The number of seedlings of Aquilaria sinensis shall meet the minimum compensation ratio of 3:1 (i.e. more than 3 seedlings to 1 individual tree to be affected but unable to be transplanted).  Seedlings collected within Works Area are the prefe...
	4.10 Seedlings are proposed for their higher vigor to be established.  The trees would be planted at 2 m spacing, while shrubs would be planted in 1 m spacing.
	4.11 As shelter would be provided by the trees and shrubs established in the initial planting phase, the plants in the enhancement planting phase are expected to have a higher survival rate.
	4.12 Based on a Woodland Compensation Planting Area of 18.6ha, it is predicted that approximately 104,160 seedlings will be planted in the initial phase.  Among the seedlings, approximately 41,644 seedlings of pioneer species will be removed in the thinnin�
	4.13 Based on the Vegetation Survey Report submitted under Condition 2.8 of the EP, a total of 79 numbers  of  Aquilaria sinensis was lost due to the Project, including 46 numbers proposed to be felled and the rest were either felled by others, found dead �

	Thinning Process
	4.14 The objective of thinning process is to control the amount and distribution of available growing space within the woodland by the selective removal of exotic trees to improve the growth rate and health of the targeted native trees as well as allowing �
	4.15 Thinning of exotic species shall be carried out when the crown and root of the targeted native trees are healthy developed after the establishment period of initial planting phase to withstand the exposed conditions.  Exotic species, Acacia confusa an�
	4.16 Thinning works shall only be carried by using hand tools.  The thinned trees will be left on the woodland floor as such wood can be decomposed naturally and will also provide habitat for various invertebrates and birds etc to enhance biodiversity of t�

	Establishment of Firebreak
	4.17 A history of fires is evident within and adjacent to the WCA as the natural successional stages from grassland to shrubland to forest are present.  In addition, bare areas including charcoal were observed amongst the graves at Tai Hom Tuk indicating r�


	5 Planting Management
	5.1 The proposed planting management would include monitoring and establishment softworks, aiming to ensure the compensation meets the planting performance in accordance with the requirements of the planting strategy.
	5.2 The specifications for planting and establishment works for woodland compensation would follow the General Specification for Civil Engineering Works (2006) Section 3 – Landscape Softworks and Establishment Works.  Landscape inspection should be carried�
	5.3 Landscape inspections will assess whether the contactor has carried out the planting works in accordance with the contract during the planting phases and carried out regular planting establishment works in accordance with the specification of the contr�
	5.4 Maintenance of the firebreak (e.g. grass cutting), to protect the WCA against hill fires, will also be required and should be carried out twice a year.  Whilst this has been included in the implementation programme (Appendix 2), the firebreak could tak�

	6 Ecological monitoring
	6.1 To ensure the establishment of the woodland compensation area, a regular ecological monitoring programme covering both the initial and enhancement planting phases is proposed, in addition to the standard practices and site inspections regularly conduct�
	6.2 The ecological monitoring should be supervised by a qualified botanist/ecologist (Project Botanist/Ecologist) who would form part of the Environmental Team (ET).
	6.3 Due to the large size of the WCA (18.6ha), monitoring is proposed to be conducted by inspection walk and quadrat sampling.  As the inspection walk monitoring aims to observe the overview and general condition of the WCA, the transect routes should be s�
	6.4 A minimum of nine fixed quadrats (20 m x 20 m) are proposed for monitoring, which aims to collect quantitative information.  The quadrat locations will be based on the areas in which planting has been undertaken (i.e. as opposed to areas of retained tr�
	6.5 The frequency of the monitoring is proposed to be bi-monthly during the first year of the initial planting phase and should be reduced to quarterly from the second year.  Change of monitoring frequency should be advised by the Project Ecologist/Botanis	
	6.6 The Trigger and Action Levels for the monitoring and the Action Plan of the WCA are shown in Table 3.

	7 Reporting
	Introduction
	7.1 The monitoring findings, site observations and recommendations should be reported in periodic monitoring reports.  Agriculture, Fisheries and Conservation Department should be included in the circulation list of the monitoring reports.

	Bi-monthly Woodland Compensation Monitoring Reports
	7.2 The results and findings of the bi-monthly (i.e., once every two months) monitoring including the landscape inspection during the first year of the initial planting phase and the first year of the enhancement planting phase shall be recorded in the bi-

	7.3 The bi-monthly woodland compensation monitoring report shall include at least but not be limited to the following:
	(i)         Executive summary:
	(ii)        Project background
	(iii)       Monitoring Requirements:
	(vi)       Monitoring Results:
	(v)       Analysis of Monitoring Results and Non-compliances:
	(vi)       Appendices

	Quarterly Woodland Compensation Monitoring Reports
	7.4 Starting from the second year of the initial planting phase and the enhancement planting phase, the frequency of the monitoring is reduced to quarterly basis.  The results and findings of the quarterly monitoring as well as the landscape inspection aft�
	7.5 The reporting requirement for the quarterly woodland compensation monitoring report shall be the same as the bi-monthly monitoring report as stated in Section 7.4.


	8 Implementation and Maintenance Management
	8.1 As the woodland compensation is proposed on areas where no construction works are carried out, the implementation of the woodland compensation can start once the Project commences, therefore it is not necessary to wait for the completion of works.  Thi�
	8.2 Both the implementation and maintenance of the compensatory planting would be fully funded by the Project Proponent.
	8.3 The management and maintenance of the woodland compensation area would be regulated by the Environment, Transport and Works Bureau Technical Circular (Works) No. 2/2004 – Maintenance of Vegetation and Hard Landscape Features.  According to the technica�

	9 Conclusion
	9.1 The Woodland Compensation Plan has been developed to facilitate the establishment of the Woodland Compensation Area of 18.6ha to mitigate the loss of woodland habitats due to the construction and operation of the Project – Liantang/Heung Yuen Wai Bound�
	Appendix 2 - Implementation Programme
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	Section 4.13 “Based on the Vegetation Survey Report submitted under Condition 2.8 of the EP, a total of 79 numbers  of  Aquilaria sinensis was lost due to the Project, including 46 numbers proposed to be felled and the rest were either felled by others, found dead or missing in the Initial Survey.  The lost is compensated by planting of 2,232 numbers of seedlings of Aquilaria sinensis in the Woodland Compensation Area (WCA).  The compensation ratio is about 28:1 which is higher than the Permit requirement.” is added.



