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Executive Summary 

DHI Water & Environment (S) Pte Ltd (DHI) has been appointed by Jurong Town 
Corporation (JTC) to conduct Environmental Impact Assessment (EIA) at the Woodlands 
North Coast (WNC) - South of Admiralty Road West. WNC is planned to be a vibrant new 
generation mixed-use estate, with good public transport connectivity via the Thomson-East 
Coast Line (TEL), and there will also be an upcoming Johor BahruïSingapore Rapid Transit 
System (RTS) Link to Malaysia. To facilitate upcoming development of the WNC estate, 
there will be land preparation and infrastructural works planned for these future industrial 
sites. The proposed development for this EIA includes land clearance, land preparation 
and infrastructure work, hereafter referred as ñProjectò. This is to ensure infrastructure-
ready land is available for future general industries and mixed-use developments. To 
facilitate upcoming development of the WNC estate, there will be land preparation and 
infrastructural works planned for these future industrial sites. The site will then be retained 
for future construction of buildings designated for general and light industries. 

The Project site is approximately 27.7 hectares area within WNC. The Study Area is 
bounded by Admiralty Road West in the north, with a patch of vegetation across the road 
that is herein referred to as Admiralty Forest. It primarily consists of secondary forests, with 
a State building at 10 View Road. The site topography is elevated approximately 30-40m 
from the surrounding roads.  

Given the ecological sensitivity present within and around the Project area, an EIA was 
carried out to review and analyse potential changes to the existing environmental 
conditions in and around the study area during construction and post-construction phase 
of the infrastructure work. The study evaluated the potential environmental impacts and 
recommend management and mitigation measures. A suitable Environmental Monitoring 
and Management Plan (EMMP) framework has been proposed to manage the potential 
environmental impacts to nearby sensitive receptors.  

The Project development is expected to commence in stages from 2026 to 2035, subject 
to approvals by the relevant Technical Agencies, Urban Redevelopment Authority (URA) 
and Ministry of National Development (MND). Construction activities for this Project will 
include land clearance, land preparation and infrastructure works to ensure infrastructure-
ready land would be available. Future works will involve the construction of substructure 
and superstructure works. It should be noted that the actual development plans may vary 
as they are subjected to further review and changes. All proposed works will be within 
studied Project area and is not expected to cause more extensive impact than what was 
assessed in this EIA. A Contract-specific EMMP will be developed prior to commencement 
of construction works. It will consider the specific construction plan at that time, to ensure 
the EMMP measures to be implemented in future are tailored to the actual construction and 
development works.  

This EIA identifies and assesses the potential ecological and environmental impacts that 
arise from the proposed development works to the surrounding sensitive receptors. The 
potential environmental impacts are predicted and the impact significance at each receptor 
is evaluated based on the Rapid Impact Assessment Matrix (RIAM), taking into account 
the nature and magnitude of impacts and the sensitivity of receptors. A summary of the 
assessment of construction and post-construction impacts are as follows.
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Construction Phase Impact 

Construction phase  impacts refer to potential impacts occur during the construction 
period, which are usually of short-term and the environmental pressure would be alleviated 
after the construction completes.  

Terrestrial Ecology and Biodiversity   

The potential ecological impacts predicted to arise from the construction activities include 
loss of flora, loss of fauna, and human-wildlife conflict.  

During construction, the extensive site clearance will result in a Major Negative impact on 
flora, including conservation significant flora species, as vegetation within the project site 
will be removed and replaced by urban development. With mitigation measures, such as 
salvaging and transplantation of conservation significant flora, the potential impact is 
assessed to be reduced to Minor Negative . 

Loss of fauna and human-wildlife conflict were assessed to be range from Moderate 
Negative  to Slight Negative . A Wildlife Management Pan shall be formulated prior to 
commencement of construction works, with details such as proper installation of hoarding, 
pre-felling wildlife inspections, staged and directional site clearance. During construction, 
appropriate lighting management, using only fully biodegradable Erosion Control Blankets 
(ECBs), and checking these ECBs and any pits daily could aid in protecting avian young 
and reduce the risk of fauna entrapments. With proper implementation of mitigation 
measures, reductions in the categorisation of impacts were assessed to be Minor 
Negative  to Slight Negative .  

Air Quality  

The major air quality impact during construction is anticipated to be dust emissions 
generated by site activities. Impacts to air quality were assessed based on the types of 
construction activities ï earthworks, demolition (if any), general construction activities, and 
trackout. Without mitigation, most activities were evaluated to have Minor  Negative to No 
Impact  on the surrounding receptors, except healthcare facilities (Man Fut Tong Nursing 
Home) which was anticipated to experience Moderate Negative Impa ct  during 
earthworks. Large scale of earthworks from the land clearance and levelling works would 
generate considerable dust emission. Man Fut Tong Nursing Home is located across the 
site and residents in the nursing home are usually individuals who are more vulnerable and 
susceptible to health issues, making them more sensitive to the dust impact from the 
earthworks. Elevated concentration of construction dust may potentially trigger respiratory 
discomfort or diseases in this population. With proper mitigation measures, the residual 
impact from dust emission due to earthworks was assessed to be Minor  Negative  for the 
nursing home.  

To mitigate dust emission from WNC construction, especially from earthworks, staggered 
land clearance and levelling works shall be implemented to reduce the area of disturbance 
at any given time. Thoughtful planning of construction program to minimize exposed 
surfaces and plan for reinstatement of completed work areas as early as practical is 
required. Other mitigation measures including dust suppression measures, proactive 
erosion control, and actively managing on-site stockpiling and handling of materials shall 
be implemented to manage emission from daily construction site activities. For demolition 
activities (if any), it is recommended to minimize the duration of the demolition process and 
to implement dust barriers around demolition sites. Residual impacts for other receptors 
are generally Slight Negative  to No Impact . 

Airborne Noise  

During the construction phase, in general, Slight  to No Negative Impact  was anticipated 
from the construction activities to the surrounding residential and educational receptors. 
However, due to their higher sensitivity to environmental changes and close proximity to 
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the Project site, healthcare facilities i.e. Man Fut Tong Nursing Home may experience a 
Moderate Negative  Impact; and terrestrial fauna within Admiralty Forest may be subject 
to a Minor Negative  Impact. Mitigation measures including using quieter construction 
equipment and noise barriers at work boundaries were assessed with simulations. After 
implementing these mitigation measures, No Negative Impacts  were assessed for 
healthcare facilities and the impact on terrestrial fauna (Admiralty Forest) was reduced to 
Slight Impact .  

Given the higher topographic elevation of the Project site compared to the surroundings, 
priority should be given to source-based mitigation measures, i.e. use of quieter 
construction equipment and installing localized portable noise barriers near heavy 
machinery. Additionally, a 6m height perimeter noise barrier must be installed along the 
work boundary in compliance with the latest NEA guideline. Other good site management 
practices such as turning off unused equipment, and regularly inspecting heavy machinery 
for noise issues should be implemented. 

Ground Vibration  

Potential vibration impact during construction is anticipated from the demolition of 10 View 
Road (if required) and from activities such as bored piling and diaphragm-wall construction. 
Impacts on receptors before and after implementation of mitigation measures were 
evaluated to be Slight Negative . Key mitigation measures include low vibration 
construction techniques and having a buffer distance from existing developments on site 
(i.e. 1 & 7 North Coast buildings) for bored piling works (25 meters) and diaphragm wall 
construction (30 meters). 

Light  

Light nuisance from night construction works was assessed to have Slight Negative 
Impact on the nearby residents and biodiversity in Admiralty Forest due to their sensitivity. 
Implementation of mitigation measures reduces the impact to No Impact  for residents, 
while impact on fauna remains Slight Negative .  

Key mitigation measures include avoiding night work where possible; If night works is 
necessary, prepare a Nightwork Light Management Plan (Agencies approval needed). 
Mitigation and management measures include the use of low-UV lighting, and directing all 
artificial night lighting  downward and inward towards the site, and regularly review lighting 
implementation on site to minimise potential impact on the fauna in Admiralty Forest. 

Soil and Groundwater  

The potential impact related to soil and groundwater contamination, if any, is expected to 
be localised (i.e. confine within the Project site). Overall, release of contaminants from 
contaminated soil are assessed to have Slight Negative  to No Impact  and reduced to No 
Impact  with mitigation measures. Impact of potential contamination of soil and groundwater 
due to mishandling of chemicals and surface runoff during wet weather event was assessed 
to be Slight Negative , and No Impact  when mitigated.  

Key mitigation measures include implementing a defined soil management and disposal 
plan, enforcing proactive and proper earth control measures, and ensuring careful 
management of chemicals and hazardous wastes. 

Landscape and Visual Aesthetic  

Throughout the construction phase, the existing forested area within the Project site would 
be cleared progressively, resulting in a transition of landscape character from a forested 
area to a construction site.  The alterations of current landscape from forest to construction 
site is evaluated to cause a Minor  to Slight Negative  impact without mitigation measures. 
With mitigation measures in place, the impact is reduced to Slight Negative . These key 
mitigation measures include hoarding around the site perimeter, dust control, temporary 
landscaping to reduce visual impact, and regular debris removal to maintain site tidiness. 
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Construction Waste and Vector Proliferation  

Impacts from pollution of construction waste during construction phase is expected to be 
Slight Negative  without mitigation measures, and generally No Impact  with mitigation 
measures. Key mitigation measures include maximising waste reduction and encouraging 
reuse, ensuring proper disposal, and providing covered bins to prevent litter. 

The potential impact from proliferation of vectors which may contribute to spread of 
diseases among the residents and surrounding communities remains Slight Negative . For 
vector management, proactive prevention strategies will be implemented alongside active 
monitoring and effective mitigation measures to manage vector populations. 

Post-construction Phase Impacts 

Post -construction phase  impacts may result in long-term changes due to project footprint 
in ecological connectivity, vegetation and habitat loss, illumination, microclimate and 
landscape and visual aesthetics. These could affect receptors such as terrestrial flora and 
fauna, habitats, and residential areas. 

Terrestrial Ecology and Biodiversity   

The potential ecological impacts include the loss of vegetation and habitat, injury or 
mortality of fauna, and loss of ecological connectivity, all of which were evaluated to be 
Slight  to Moderate Negative . Mitigation measures such as habitat creation, retention of 
mature trees, and bird-safe implementations will help reduce the residual impact. As a 
result, the impact classification for the loss of ecological connectivity for bats and avifauna 
will be lowered to a Slight Negative . Whilst the residual impacts for other receptors were 
also ameliorated after mitigation, these residual impacts remained within the Slight  to 
Moderate Negative  range.  

Air Quality , Airborne Noise, and Ground Vibration  

No Significant  Impact  in air quality, airborne noise and ground vibration are anticipated 
during the operational phase of future developments in WNC. The planned land use will 
primarily comprise general and light industries along with commercial buildings. These 
operations typically do not involve heavy manufacturing processes or operations that emit 
substantial quantities of air pollutants. Additionally, the activities and operations of any 
machineries are expected to be contained indoors. The nature of light industrial and 
commercial activities is not expected to generate significant noise or vibration which 
propagate significantly beyond the boundaries of the premises.  

Light  

Impact from light nuisance from building operation is assessed to be Slight  to Minor 
Negative . This is reduced to No Impact  for residents and Slight Negative for fauna upon 
mitigation such as designing the development in an environmentally sensitive manner. This 
can make references to the principles outlined under the resilience and energy efficiency 
sections of the BCA Green Mark Certification Scheme, which encourages developments 
to minimise environmental disturbance through site-sensitive design, biodiversity 
conservation, and ecological resilience planning. In addition, reference can be made to the 
NParks Landscape Excellence Assessment Framework, which supports the integration of 
landscape designs including colour and lights that are ecologically friendly.  

Microclimate (Ambient Air Temperature)  

The impact of the long-term ambient temperature change from future building operation on 
the surrounding receptors including HDBs and Admiralty Forest was evaluated to be Slight 
Negative  without mitigation and reduced to No Impact  with mitigation. 

Key mitigation measures include incorporating sustainable building design with reference 
to the BCA Green Mark Certification Scheme as well as NParks Landscape Excellence 



  

 

61803239 - EIA for WNC (South of Admiralty Road West) / KLWO / 2025-06 iv 

 

Assessment Framework, incorporate greening effort such as vertical greenery, rooftop 
gardens, courtyards, and indoor planting, as well as implementing eco-friendly building 
technologies such as efficient HVAC and lighting systems. Higher green coverage within 
the development would help reduce and / or slow down the increase in ambient 
temperatures at the immediate surroundings, as well as reducing the reflection of heat to 
the surrounding sensitive receptors. 

Soil and Groundwater  

No Impact  is expected during the post-construction phase, as it will primarily consist of 
general and light industries along with commercial buildings, which is not expected to be 
highly pollutive and proper waste and chemical management is expected to be 
implemented by the future businesses. 

Landscape and Visual Aesthetic  

The visual setting will evolve from a natural environment to a dynamic industrial and 
commercial hub. The predicted impact on the landscape alteration from forest to integrated 
industrial and commercial hub is predicted to be Moderate  to Slight Negative Impact , and 
reduced to Minor  to Slight Negative Impact  with mitigation measures.  

Key mitigation measures include incorporating greenery in the landscaping design, within 
future development.  

Construction Waste and Vector Proliferation  

The completion of construction activities in the post-construction phase, alongside the 
integration of proper waste management and drainage systems should result in a daily but 
managed environmental pollution. Thus, No Significant Impact  from environmental 
pollution from waste or vector related impacts is expected and will be assessed in relation 
to the post-construction phase.   

Summary 

In summary, the Environmental Impact Assessment for the Woodlands North Coast (South 
of Admiralty Road West) identifies potential ecological and environmental impacts 
associated with construction and operational activities. It is anticipated that, with proper 
design and implementation of mitigation measures, Slight  to Moderate Negative  impacts 
would be potentially resulted for ecology and biodiversity. Other environmental impacts 
during construction and post-construction on the surrounding sensitive receptors, including 
residential area, institutions and industrial areas, are aniticipated to be Slight  to No Impact . 
However, Minor Impact  for dust emission from earthworks on the health care facility, and 
Minor Impact  of long-term landscape and visual change to the HDB residential facing the 
Project site are concluded. Recommendation of mitigation measures are made and a high 
level Environmental Monitoring and Management Plan (EMMP) framework is outlined in 
this EIA,  to ensure the development is properly planned and environmental protection is 
implemented throughout the course. Overall, with effective management strategies in 
place, the Project aims to balance development needs with ecological sustainability and 
community well-being. 
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1 Introduction 

1.1 Study Background 

Woodlands Regional Centre, comprising of Woodlands Central and Woodlands North 

Coast (WNC), is envisioned as the gateway to the North region with vibrant housing, office, 

retail, business and recreational spaces to provide live-work-play work-live-play-learn 

opportunities. WNC covers an area of 190 hectares north of the existing Woodlands 

Central, and is presently predominantly greenfield land, including ecologically sensitive 

habitats.  

Jurong Town Corporation (JTC) is jointly developing WNC together with other government 

agencies, including the Land Transport Authority (LTA), and Urban Redevelopment 

Authority (URA). 

DHI Water & Environment (S) Pte Ltd (DHI) has been commissioned by JTC to conduct 

Environmental Impact Assessment (EIA) study at WNC, given the biodiversity and 

ecologically sensitive habitats present within the Project boundary. The proposed 

development involves site and land preparation, along with infrastructure works (roads, 

drains, sewer) to facilitate future industrial developments at North Coast Avenue (Figure 

1.1), hereafter referred as ñProjectò. The Project covers approximately 27.7 ha of land at 

the south-eastern region of WNC. 

This EIA Report has been prepared to document the current baseline condition and ensure 

that environmental impacts and their significance of the proposed development based on 

land use as seen in URA Master Plan 2019 (ñMP2019ò) have been fully evaluated and 

assessed. The environmental impact assessment is based on the MP2019 parameters 

where the entire Project area would be cleared for infrastructure-ready land in preparation 

for development works. 

All maps presented in this report are purely illustrative and are to be used solely for the 

purpose of assessing the environmental impact of the proposed works, and not for any 

other purpose. 
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Figure 1.1 Overview of Woodland North Coast and Future Study Developments 

1.2 Objectives 

The objectives of the EIA are: 

Å Review the existing environmental conditions in and around the Project area, analyses 

potential changes to the physical, chemical, ecological and biological environment. 

Å Identify and evaluate the potential environmental impacts generated during 

construction and operation phases of the proposed development. 

Å Assess the significance of the potential impacts on environmental and socio-economic 

receptors within the Study Area 

Å Recommend management and mitigation measures to reduce environmental impact 

significance to reasonably acceptable levels. 

Å Propose Environmental Monitoring and Management Plan (EMMP) to be put in place 

prior to, during, and for a limited period after development works are completed to 

ensure that the Project meets the Environmental Quality Objectives (EQOs) defined 

for the Project.  

Å The EIA is carried out based upon Singapore's and Good International Industry 

Practices (GIIP) methodologies. The EIA also serves as a crucial step in obtaining 

development approvals, ensuring compliance with environment regulations, and 

incorporating recommendations from relevant authorities.  
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1.3 Project Description 

The proposed development works includes land clearance, land preparation and 

infrastructure work to ensure infrastructure-ready land would be available. After that the 

Project area will be retained for future development works, such as construction of buildings 

for general and light industries. 

The following subsections present the details of the existing condition and future 

development within the Project area, as well as the anticipated construction activities 

required for the development. 

1.3.1 Project Area 

WNC is located in the northern region of Singapore within the northern portion of 

Woodlands Planning Area, covering a total area of approximately 190 ha. Currently, the 

area consists of secondary forest fragments and urban parks that support biodiversity and 

may contribute to ecological connectivity on a broader scale. However, this connectivity is 

partially constrained by the surrounding urban landscape.  

The Project area comprising largely of secondary forests is bounded by Woodlands Avenue 

9, North Coast Avenue and Admiralty Road West (Figure 1.2 and Figure 1.3). The site area 

is approximately 27.7 ha, which mostly comprising secondary forest, with a state building 

at 10 View Road. Topography is elevated approximately 30 - 40m from the surrounding 

roads. Based on URA Master Plan 2019, the land uses for the Project area are slated for 

industrial developments. Building study and analysis of 10 View Road and surrounding 

area are being carried out separately by JTC. For this EIA, the assessment will be based 

on URA Master Plan 2019 where the entire Project site will be cleared and developed for 

industrial use. 

Northeast of the Project site across the road junction of Admiralty Road West and North 

Coast Avenue is the wafer fabrication industry. South of the Project site are two completed 

JTC industrial buildings ï 1 North Coast and 7 North Coast. Further across Woodlands 

Avenue 9 is a residential community. Construction of RTS station is on-going to the west 

of the Project site. 
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Figure 1.2 Project location and land uses in the vicinity 

  

Figure 1.3 Project site condition (Satellite image as of 10 Mar 2022) 
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1.3.1.1 Land-use History 

Since the arrival of the British in 1819, large swathes of the original primary lowland 

dipterocarp rainforests that filled the interior of Singapore were cleared for the cultivation 

of commercial crops, creating vast plantation estates of Gambier, Pepper, Rubber, and 

Pineapple throughout the island (Corlett, 1991; National Library Board, 2021). As 

Singapore experienced a continual boost in wealth from trade as a trans-shipment centre, 

economic reliance on commercial agriculture waned and these plantations gave way to 

modernized developments by the late 19th century (Tan, 2019). This was the case for the 

land within the Study Area, as reflected in early topographical maps first dating back to 

1924, showing that the area was completely occupied by Rubber and Pineapple plantations 

at that time (Figure 1.4A; Figure 1.5A). Then in 1966, the plantations were abandoned, and 

spontaneous bush and grassland vegetation took over most of the Study Area (Figure 

1.4B). 

Only the valley along the northern edge was developed into a major road, accompanied by 

smaller roads branching off to support a small establishment of buildings towards the 

northeast and a larger building near the centre of the Study Area (Figure 1.4B). This larger 

building, known as Rimau Offices and Accommodation, was built in 1941 and was used as 

a command centre for the British Army (Krishnan, 2021). A reinforced concrete reservoir, 

known as Batu Rimau (Figure 1.5B), was also built for the British Army in 1936. The same 

infrastructure persisted in 1983 while the vegetation experienced some changes, as most 

of the vegetated area had succeeded into forests that were lightly used for Sundry 

cultivation and a small Rubber plantation towards the south (Figure 1.4C). Furthermore, 

following the withdrawal of British troops in the 1970s, Rimau Offices and Accommodation 

was converted into View Road Hospital, a government-owned institution which operated 

from 1975 to 2001. This building was later used as a dormitory from 2001 to 2011 and has 

since been left vacant (Krishnan, 2021). 

 

Figure 1.4 Historical maps of the Study Area (in red outline). (A) In 1924, the Study Area included 

Rubber tree and Pineapple plantations; (B) in 1966, the Study Area included Bush and 

Lalang vegetation with roads and buildings in the northeast; (C) in 1983, the Study 

Area included Sundry cultivation in the north and centre, a Rubber plantation in the 

south, and roads and buildings in the northeast (National Archives of Singapore, 2023). 

  

A B C 
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Figure 1.5 (A) Rubber plantations in the Batu Rimau area in 1923. (B) Reinforced concrete 

reservoir located in the British Army Base of Batu Rimau. (National Archives of 

Singapore, 2023). 

More recent developments in the 2000s have significantly altered the vegetation in the 

Study Area. By studying Google Earth satellite imagery from past years, the first major 

change occurred briefly before 2009 when most of the vegetation in the south was cleared 

for the construction of industrial buildings (Figure 1.6A). After which, in 2016, clearance for 

the construction of Woodlands North MRT station, as part of the Thomson East Coast line 

which began construction in 2013, resulted in a complete loss of vegetation cover in the 

southwest of the Study Area (Figure 1.6B; Tan, 2019).  

Contrarily, in the southeast of the Study Area, the industrial buildings were demolished, 

and bare land was exposed which led to spontaneous vegetation to return, as seen in the 

2018 image which showed that the area was covered with grassy vegetation (Figure 

1.6B&C). In 2018, the continued construction of Woodlands North MRT station and future 

RTS Link Woodlands North station and CIQ building developments reached the western 

edge and the south of View Road Hospital in the Study Area, where vegetation was 

completely clearedïmuch like it is today (Figure 1.6C&D; Land Transport Authority, 2021). 

The eastern edge of the Study Area also experienced some clearance in 2018 for the 

construction of a wide pedestrian and cyclist path along North Coast Avenue (Figure 1.6C). 

From 2018 to the present, no new major developments have occurred within the Study 

Area. A small reduction in grassy vegetation cover has been observed in the southeast due 

to the construction of a carpark and the removal of a small building in the south. This 

allowed for the quick regrowth of canopy cover (Figure 1.6D).  

B A 
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Figure 1.6 Satellite images of the Study Area (in red outline) from (A) 2009, (B) 2016, (C) 2018, 

and (D) 2022 displaying recent developments and the changes in vegetation cover 

(Google Earth, 2023). 

  

A 2009 B 2016 

C 2018 D 2022 



Introduction  

 

 

61803239 - EIA for WNC (South of Admiralty Road West) / KLWO / 2025-06 8 

 

1.3.2 Project Works and Activities  

A brief description of the type of works which will be carried would be presented in 

subsequent sections. As the development is still in the planning phase, the details 

regarding land clearance, land preparation, infrastructure works are currently under review 

and cannot be confirmed at this stage. It should also be noted that the actual construction 

methods may vary based on actual site conditions. 

Construction works will commence with land clearance and consist of a range of concurrent 

activities. Specific works conducted during the land clearance process may differ 

depending on the physical characteristics of the area in question ï primarily vegetated 

habitats such as the Exotic-dominated secondary forest will experience tree felling and 

vegetation removal, whilst pre-existing built-up sites may require the demolition of pre-

existing structures, such as existing View Road. The study area has uneven terrain with 

different ground levels. To prepare the land for development, excavation works or rock 

blasting may need to be carried out, depending on the type of soil and rock found beneath 

the ground surface. Once the site levels have been suitably prepared, land preparation and 

infrastructure work, such as earthworks, utility installation, laying of drainage and electrical 

systems will be conducted. Lastly, building works involving the construction of future 

developments will be carried out. The impact assessment is carried out based on these 

assumed construction activities. A general categorisation of different construction activities 

and phases are described in following subsection. 

1.3.2.1 Construction Phase 

A brief description of the type of works which will be carried out is given below, based on 

the best available information at this stage. For this EIA, assumptions are made according 

to the typical activities anticipated for the following construction works.  

Soil Investigation 

Å Drilling of boreholes to verify existing ground conditions 

Land Clearance 

Å Mobilisation of equipment such as trucks, lorry crane, mobile cranes, and excavators 

into Project site 

Å Construction of temporary site office and storage areas 

Å Tree felling 

Å Vegetation clearance 

Å Excavation 

Land Preparation 

Å Earthworks 

Å Levelling via excavation/rock blasting 

Demolition of existing building at 10 View Road (under study) 

Å Demolition of building structure 

Infrastructure works 

Å Construction of roads, drains, sewer, utility service 

Å Landscaping works 

Future Development Building works 

Å Construction of buildings 
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Site office location, site access and storage areas are not planned at this stage. It is 
assumed that all works and storage areas should be limited to the Project boundary 
indicated in Figure 1.2.  

Project Timeline 
The works for Project development was expected to commence in 2025, subject to 

planning approval by URA and Ministry of National Development (MND). The tentative 

development timeline is as follows. 

Table 1.1  Indicative timeline for the Project  

Construction 

Areas  

Estimated years of 

construction  
Remarks  

Area 1 2026 - 2032 

Å Land clearance 

Å Land preparation (include earthworks) 

Å Infrastructure works (roads, drains, sewer) 

Å Construction of foundation and superstructure 

(future development) 

Area 2 2026 - 2030 

Å Land clearance 

Å Land preparation (include earthworks) 

Å Infrastructure (roads, drains, sewer) 

Å Construction of foundation and superstructure 

(future development) 

Area 3 2026 - 2030 

Å Land clearance 

Å Land preparation (include earthworks) 

Å Infrastructure (roads, drains, sewer) 

Å Construction of foundation and superstructure 

(future development) 

Area 4 
2028 - 2035 

 

Å Land clearance 

Å Land preparation (include earthworks) 

Å Infrastructure (roads, drains, sewer) 

Å Construction of foundation and superstructure 

(future development) 

10 View Road 

Building  
Under study 
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Figure 1.7 Land Clearance, Land Preparation Zoning Plan (Satellite image as of 10 Mar 2022) 

The land clearance and land preparation works for WNC was planned to start in 2026, and 

generally follows the direction from south to north. Construction at the site is preliminary 

planned into four different phases of work areas (Figure 1.7).  While the overall direction of 

development will follow a south-to-north sequence, beginning with Areas 1 and 2 and 

proceeding towards Areas 3 and 4, different stages of works may be carried out 

concurrently across these areas.  

Construction will begin with Area 1, at the Southeastern region of the site, which will affect 

Scrubland, Grassland, Infrastructure, alongside a narrow corridor of Exotic-dominated 

secondary forest that is adjacent to these habitats.  

Area 2 along the western length of the Study Area mostly consist of construction sites 

related to the adjacent RTS project along the midpoint of the Study Areaôs length, as well 

as areas of Grassland and Exotic-dominated secondary forest south of the construction 

site, and fringe areas of the of Exotic-dominated secondary forest and Native-dominated, 

young secondary forest habitats north of this middle point.  

Area 3 covering the central areas of the Study Area, is currently occupied by the largest, 

continuous expanse of Native-dominated, young secondary forest within the Study Area. 

Besides this, the construction works at Area 3 will also affect a large patch of Exotic-

dominated secondary forest approximately covering a similar proportion of the affected site, 

as well as isolated patches of Scrubland and Grassland habitat.  

Area 4 is under review due to the ongoing study for 10 View Road building and surrounding 

area.  Therefore, the construction details and timeline of Area 4 cannot be confirmed at this 

stage. However, it is expected to be the last area to commence works. Should land 
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clearance works proceed, it would involve the clearing of remaining vegetated habitats 

within the Study area, which would consist mostly of Native-dominated, young secondary 

forest, Exotic-dominated secondary forest, Scrubland and Grassland patches. Area 4 land 

clearance works will likely commence after clearance of Area 1 to Area 3.  

After the completion of all the land preparation and infrastructure works, the Project site will 

be handed over to building construction works for future development. 

1.3.2.2 Post-construction Phase  

According to URA Master Plan 2019, the future developments within the Project area 

comprises of industrial and commercial uses. The actual development plans may vary as 

they are subjected to further review and changes. 

However, for this EIA study, the assessment of post-construction phase impacts will be 

based on MP2019 parameters. 
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2 Relevant Environmental Laws, Standards and 
Guidelines 

2.1 Local Legislative and Administrative Requirements 

National environmental management requirements that are applicable to the Project are 

found in several Acts, Regulations and Guidelines as listed in Table 2.1. In addition, Codes 

of Practices have been developed to address some specific environmental aspects and 

are generally endorsed by the relevant agency. 

Table 2.1 List of applicable laws, standards and guidelines relevant to the Project 

Environmental 

Aspect  

Applicable Acts, Regulations & Guidelines  

General 

Å Planning Act, 1998 

Å Code of Practice for Pollution Control, 2013 

Å Code of Practice on Environmental Health, 2017 

Å Code of Practice for Environmental Control Officers for Construction 

Sites, 2020 

Å Environmental Public Health (Registration of Environmental Control 

Officers) Regulations, 2002 

Å NEAôs Guidelines for Pollution Control Study (PCS), 2014 

Å Environmental Protection and Management Act, 2002 

Surface Water 

Protection 

Å Sewerage and Drainage Act (Trade Effluent) Regulations, 2001 

Å Sewerage and Drainage Act (Surface Water Drainage) Regulations, 

2008 

Å Environmental Protection and Management (Trade Effluent) 

Regulations, 2008 

Å Guidebook on Erosion and Sediment Control at Construction Sites 

(PUB, 2014) 

Å Code of Practice on Surface Water Drainage, 7th Edition (PUB, 2018, 

with amendments under Addendum 1 in 2021) 

Å Managing Urban Runoff - Drainage Handbook 1st Edition (PUB, 2013) 

Soil and 

Groundwater 

Å Environmental Protection and Management Act (2013), regulating the 

discharge of trade effluent, oil chemical, sewage or other pollution onto 

land 

Å SS 593:2013 Code of Practice for Pollution Control (COPPC) provides 

guidance on managing land pollution, remediating contaminated sites, 

and ensuring proper storage and prevention of accidental releases of 

oils and chemicals 

Å Guideline on Environmental Baseline Study (2019 Edition) 

Air Quality  

Å Environmental Protection and Management Act, 2002 

Å Environmental Protection and Management (Vehicular Emissions) 

Regulations, 2008 

Å Environmental Protection and Management (Air Impurities) Regulations, 

2008 

Å Environmental Protection and Management (Off-Road Diesel Engine 

Emissions) Regulations, 2012 
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Environmental 

Aspect  

Applicable Acts, Regulations & Guidelines  

Å Environmental Protection & Management (Prohibition on the Use of 

Open Fires) Order 2008 

Å Singapore Air Quality Targets (NEA) 

Å Guidance on the assessment of dust from demolition and construction, 

Institute of Air Quality Management (IAQM), 2016  

Noise 

Å Environmental Protection and Management Act, 2002 

Å Environmental Protection and Management (Control of Noise at 

Construction Sites) Regulations, 2008 

Å Code of Practice for Noise Control on Construction and Demolition 

Sites, 2014 

Å LTA's Noise Guidance: Developing a Noise Management Plan in LTA 

Projects, 2019 

Ground 

Vibration 

Å BS6472-1:2008 Guide to evaluation of human exposure to vibration in 

buildings ï Part 1: Vibration sources other than blasting 

Å BS 5228-2 2009: Code of practice for noise and vibration control on 

construction and open sites ï vibration 

Å Vibration Criterion (VC) curves in the ASHRAE 2019 Handbook. 

Wildlife 

Protection and 

Welfare 

Å Wildlife Act, 2000 

Å Singapore Red Data Book, 3rd Edition, 2024 

Habitat 

Protection/ 

Conservation of 

Protected Areas 

Å Parks and Trees Act, 2006 

Å Parks and Trees Regulations, 2006 

Å Parks and Trees (Preservation of Trees) Order, revised 1998 

Å Guidelines on Greenery Provision and Tree Conservation for 

Developments (NParks, 2023b) 

Å Biodiversity Impact Assessment Guidelines (NParks, 2024) 

Waste and 

Hazardous 

Substances 

Management; 

General Waste 

Management 

Å Environmental Public Health Act, 2002 

Å Environmental Protection and Management (Hazardous Substances) 

Regulations, 2008 

Å Code of Practice for Licensed General Waste Collectors, 2019 

Å Code of Practice for Hazardous Waste Management, 2014 

Å Environmental Public Health (General Waste Collection) Regulations, 

2000 

Å Environmental Public Health (Public Cleansing) Regulations, 2000 

Å Environmental Public Health (Toxic Industrial Waste) Regulations, 2000 

Å Sewerage and Drainage Act, 2001, Chapter 294 

Å Sewerage and Drainage (Trade Effluent) Regulations, 2008 

Å LTAôs Guidebook for Best Environmental Practices ï Construction 

Waste Management at LTA Sites, 2009 

Vectors and 

Pesticides 

Management 

Å Control of Vectors and Pesticides Act, 2002 

Å NEAôs Handbook of Scope of Works for Mosquito Control, 1995 

Å Code of Practice for Vector Control Operator, Technician and Worker, 

2020 

Å Guidebook on Vector Control at LTA Sites, 2010 
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3 EIA Approach and Methodology 

3.1 Overall Process 

DHI carries out this EIA in accordance with the standard EIA framework stipulated by URA 

and MND as part of the planning approval process (Figure 3.1).  

 

Figure 3.1 An illustration of EIA procedures in Singapore. Stakeholder engagement is project 

dependent, may take place at multiple stages of the study. 

This EIA report documents outcomes of the subsequent stages ï Scope, Measure, 

Assessment, Manage. DHIôs approach to these tasks is illustrated in Figure 3.2 and 

outlined below. Subsequent to Reporting stage, DHI will together with the Developer to 

consult Technical Agencies, stakeholder and the public before final decision making by 

URA and MND. 

Å Scop ing  ï to propose and obtain consensus on the objectives, spatial and temporal 

scales and parameters of the EIA as well as all the assessment criteria and 

methodologies.  

Å Measure ment  (Baseline Study)  ï to study and fully describe the baseline for the 

assessment, either through field surveys or desktop literature searches, and predict 

potential changes in environmental parameters as a result of the Project, either 

qualitatively or quantitatively.  

Å Assess ment  ï to classify the significance of the environmental pressures and their 

influence on sensitive environmental receptors, through the Rapid Impact Assessment 

Matrix (RIAM) methodology.  

Å Management  ï to identify measures to manage the impacts to a reasonably 

practicable level and outline a monitoring program to ensure that impacts are managed 

accordingly. Impact significance will be re-evaluated on the basis that mitigation 

measures are implemented, to derive the Residual Impact significance. 
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Figure 3.2  Overall workflow for the impact assessment process. 

3.2 Scoping 

DHI identifies potential impacts from a proposed development through developing a 

Scoping Matrix for the project. This process requires a clear understanding of (i) potential 

changes, or pressures, that will arise from the proposed Project, (ii) presence of 

environmental sensitive features, or receptors, in its potential impact zone and (iii) impact 

processes, such as ecosystem processes and linkages. An impact process is a description 

of how a specific receptor is affected by a specific type of impact: Pressure > Pathway > 

Receptor. All three elements are required for there to be an impact. For example, if there 

is no pathway from the source to the receptor, then no impact will eventuate; and if there 

is a source but no receptor, then there will also be no impact.  

In this stage DHI works closely with the Development Agency and engineering consultant 

to understand the project design and its approach to construction and thereby identifies 

potential environmental pressures. DHI also conducts an extensive desktop study of the 

Study Area, in combination with consultation with relevant agencies (URA and NParks), to 

understand the existing and future land use, ecological habitats and socio-economic 

receptors in the area. The pressures and receptors are then tabulated in a Scoping Matrix 

and interactions between them are sought and to be assessed in the EIA.  
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3.2.1 Identification of Study Area 

In general, the Study Area covers the Project site and where the environmental impacts 

may potentially extend. The spatial scope for analysis varies for each pressure and is 

respectively set at 150 m and 350 m around the development for noise and air quality 

impact assessment. The distances are set based on the relevant local regulation and 

international guidance. NEAôs Environmental Protection and Management (Control of 

Noise at Construction Sites) Regulations set the maximum permissible construction noise 

levels at buildings within 150 m of construction sites. Further, Institute of Air Quality 

Management (IAQM)ôs Guidance on the Assessment of Dust from Demolition and 

Construction indicates an air quality assessment is normally required where there is a 

human receptor within 350 m of the boundary of the site.  

3.2.2 Identification of Sensitive Receptors 

Based on literature review and DHIôs in-house knowledge and a desktop review of public 

information, the key known environmental receptors within the identified Study Areas, and 

the Project footprint are shown in Figure 3.3. Descriptions for the various types of sensitive 

receptors are provided in Table 3.1. The potential impacts to these sensitive receptors are 

shown in the scoping matrix in Table 3.4. 

  

 

Figure 3.3 Overview of the sensitive receptors in relation to the Project footprint, Project Buffer 

Area of 150 m and 350 m. 
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Table 3.1  Overview of key environmental sensitive receptors identified within the Study Area. 

Sensitive 

Receptor  

Description  

Biodiversity and Ecological  

Project site Project site is surrounded by terrestrial forest with canopy dominated by Albizia 

(Falcataria moluccana) and understorey dominated with by native plants such as 

Fishtail palm, Dillenia suffruticosa, Ficus sp., Macaranga sp., Smilax setosa that 

were identified during site recce on 21 Jul 2022. Several stands of Tembusu trees 

were also recorded. These flora species are not nationally threatened species. 

The flora and fauna associated with these habitats would be susceptible to 

potential impacts from the planned works. 

Admiralty 

Forest 

Located at the north of Project site, Admiralty Forest has a dense patch of 

terrestrial forest. The flora and fauna associated with these habitats would be 

susceptible to potential impacts from the planned works. 

Socio -Economic  

Residential 

Areas  

Residents of these areas below would be susceptible to potential impacts from the 

planned works.   

The south of Project site is surrounded by residential HDB along Woodlands Ave 

9 shown below. The HDBs within the 350 m buffer zone are Blk 749 to 757, Blk 

807 to 810, Blk 816 to 818, Blk 822, Blk 838 to 848 and Blk 870 to 882.   

 

Study Area 
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Sensitive 

Receptor  

Description  

The north of Project site has small dwelling consisting of boarding house and 

colonial houses would be susceptible to potential impacts from the planned 

works.   

 

The east of project site has a worker dormitory Woodland Lodge One. 

 

Educational 

Institutions 

The west of Project site is Republic Polytechnic (RP).  

Located at the south of Project site, Qi Hua Primary School and Evergreen 

Primary School are within the 350m buffer zone.  
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Sensitive 

Receptor  

Description  

Healthcare 

Facilities 

Located at the south of Project site is the Man Fut Tong Nursing Home which is 

within the 150 m buffer zone.  

 

Industrial 

areas 

Located at the north of Project site is a wafer fabrication industry which can be 

sensitive to the additional dust and vibrations generated from the planned works. 

Located at the east of Project site, there are industrial facilities along North Coast 

Ave. Workers of these areas would be susceptible to potential impacts from the 

planned works.   

3.2.3 Identification of Potential Environmental Pressures 

Based on Project information described in Section 1.3.2, the following environmental 

pressures on the physical and biological environments are often expected as results of 

such activities: 

Construction Phase: 

Å Loss of flora and fauna  

Å Human-wildlife conflict 

Å Air (dust), noise and vibration from construction activities 

Å Light emission from potential night works 

Å Landscape and visual aesthetics 

Å Pollution from improper site management (Waste, water quality, soil & groundwater 

quality, vector control) 

Post-construction Phase: 

Å Loss of vegetation and habitat 
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Å Injury and mortality to fauna  

Å Loss of ecological connectivity 

Å Potential air (dust), noise and vibration emission from future operations 

Å Light emission from buildings 

Å Change in microclimate 

Å Change in landscape 

3.2.4 Planned Development in the Vicinity 

This Projectôs construction phase may have interactions with other projects that are 

developed around the same timeframe. A brief description of future projects located within 

vicinity and around the timeframe of the proposed development is provided below (Figure 

3.4). It should be noted that information provided herein are gathered from public domain, 

actual plans and timeline for these developments may vary. 

Å Johor Bahru ï Singapore Rapid Transit System (RTS)  Link: The RTS Link is a 

4km rail shuttle service between the Singapore terminus at Woodlands North station 

and the Malaysia terminus at Bukit Chagar station in Johor Bahru. To facilitate a 

seamless travelling experience, there will be co-located Customs, Immigration and 

Quarantine (CIQ) facilities. Passengers travelling in either direction will clear both 

authorities at the point of departure. Construction works for the Woodlands North 

station, CIQ building, tunnels and viaducts started in 2021. RTS Link is expected to 

commence passenger service at the end of 2026 (LTA, 2024). 

Å HDB ï Housing by the Woods : HDB will be developing new public housing in 

Woodlands North Coast in the coming years (HDB, 2024). 

  

Figure 3.4 Known future developments in WNC (Satellite image as of 10 Mar 2022) 
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3.2.5 Identification of Potential Environmental Impacts ï Scoping Matrix 

Potential impacts anticipated at the relevant environmental sensitive receptors in short-

term (construction phase) and long-term (operation phase) are presented in Table 3.2 and 

Table 3.3 respectively. The identified environmental pressures/changes, and potential 

environmental impacts to the environmental sensitive receptors are tabulated in the 

Scoping Matrix in Table 3.4 . This matrix forms the basis for the baseline study scope and 

impact assessment scope.  

Table 3.2  Potential construction phase impacts of the proposed development 

Type of Receptor  Receptor  
Potential Construction Phase Environmental 

Impact(s)  

Biodiversity and Ecology  

Fauna and Flora 

within secondary 

forest 

Project site 
Å Loss of flora due to land clearance and 

construction activities 

Å Loss and mortality of fauna due to land clearance 

and construction activities 

Å Human-wildlife conflict between fauna and 

construction workers in the Study Area 

Å Human-wildlife conflict between fauna and 

members of the public around the Study Area 

Fauna within 

secondary forest 

Admiralty Forest 
Å Disturbance by airborne noise, vibration, 

atmospheric emissions and light pollution from 

construction activities 

Socio -Economic  

Residential Areas  HDB, Boarding 

House Å Potential deterioration in air quality (e.g. dust) due 

to construction activities  

Å Airborne noise, ground vibration and light pollution 

causing adverse effects/ nuisance on humans 

Å Improper management of construction site may 

lead to pollution (e.g. chemical and waste 

management, surface runoff, vector control) 

Å Landscape and visual impact due to the presence 

of the construction site 

Educational 

Institutions 

Republic 

Polytechnic 

Healthcare 

Facilities 

Man Fut Tong 

Nursing Home 

Industrial areas Industrial facilities 

along North Coast 

Ave (workers) 

Industrial areas 
Wafer fabrication 

industries 

Å Construction dust affecting air intake of wafer fab 

facilities  

Å Ground vibration from construction activities 

causing impact to sensitive machineries or 

manufacturing process 
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Table 3.3  Potential operational phase impacts of the proposed development 

Type of Receptor  Receptor  
Potential Operational Phase Environmental 

Impact(s)  

Biodiversity and Ecology  

Fauna and Flora 

within secondary 

forest 

Project site Å Permanent habitat, flora and fauna loss due to 

clearing of forest within Project site 

Fauna within 

secondary forest 

Admiralty Forest 
Å Disturbance by airborne noise, atmospheric 

emissions and light pollution during operational 

phase. 

Å Potential mortality from bird strikes and wildlife 

collisions 

Å Potential loss of ecological connectivity between 

Admiralty Forest and distant habitat patches 

Å Potential change in microclimate 

Socio -Economic  

Residential Areas  HDB, Boarding 

House 

Å Atmospheric emissions and airborne noise from 

heavy industrial process (if any) causing adverse 

effects/ nuisance on humans 

Å Light emission from the future building causing 

nuisance on the neighbourhood 

Å Potential change in landscape 

Å Potential change in microclimate 

Educational 

Institutions 

Republic 

Polytechnic 

Healthcare 

Facilities 

Man Fut Tong 

Nursing Home 
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Table 3.4  Preliminary scoping matrix.  

Pressures = changes in environmental parameters as a result of the Project. Receptors = social, economic or ecological features that may be affected by the 

pressure. S = Short-term impacts/ construction phase impacts. L = Long-term impacts/ operational phase impacts. 

Ecological and 

Environmental 
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Environmental changes  
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3.3 Baseline Study 

The primary objectives of an Environmental Baseline Study are to understand the 

receptors, establish baseline conditions and collect data for subsequent impact 

assessments. The scope of this baseline study is designed based on the receptors 

identified (Table 3.1) and the relevant impacts (Table 3.4) that will need to be assessed in 

this EIA. 

The baseline conditions will be established through a combination of a desktop study of 

readily available information (secondary data) and field surveys (primary data). Specifically, 

baseline ecological and environmental data collected from previous Environmental Impact 

Assessments (EIAs) and Biodiversity Impact Assessments (BIAs) conducted within and 

around the Project area will be used to supplement the field baseline data collected here, 

wherever applicable. A list of these past environmental studies, along with their relevant 

survey dates and features are included in Table 3.5.  

Table 3.5 Baseline surveys previously conducted within and around the Project area. 

Study  Baseline Survey(s)  Survey Date(s)  

Fauna Biodiversity 

Surveys for Environment 

Impact Assessment of 

Development at 

Admiralty Forest  

Terrestrial flora, vegetation, and 

habitat assessment 
28 Sep 2016 to 06 Oct 2016 

Terrestrial fauna 23 Oct 2016 to 15 Nov 2016 

Camera trapping 14 Oct 2016 to 15 Nov 2016 

Soil Investigation Report  Soil investigation 20 Sep 2019 to 22 Jan 2020 

RTS EIA Air, noise, vibration and ground-

borne noise, surface water 

quality, marine water and 

ecology, terrestrial ecology, and 

habitat assessment 

8 Jul 2016 to 28 Mar 2017 

Air Dispersion Study  Ambient air quality, including 

PM2.5, PM10, NO2 and CO 
29 Jun 2018 to 6 Jul 2018 

 

Given that previous surveys were carried out more than 2 years ago and that several 

developments have been carried out within the vicinity of the Project area, the data would 

no longer be valid and it would be prudent to carry out new ecological surveys to verify the 

present-day relevance of previous findings. Therefore, the scope of this baseline study 

would also include 1) verify the historical baseline study results, and 2) supplement the 

existing data with additional surveys to fill the information gap.  

In addition, baseline studies performed in these previous studies may not sufficiently cover 

all the sensitive receptors and environmental pressures for the planned development that 

are deemed relevant for this Project. Thus, measurements of parameters such as air 

quality, noise, vibration, illuminance, and microclimate were assessed for an adequately 

comprehensive study.  

It has been noted that no waterbodies or streams were identified within the Study Area. 

Hence, no water quality or aquatic surveys were proposed. 

In summary, the survey plan for this Project is presented in Table 3.6 and further elaborated 

in the sections to follow.  
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Table 3.6 Summary of baseline surveys approach  

Environmental 

Aspect  
Location/Extent  Methods  Parameters  Frequency and Duration  

Terrestrial Flora Within the Project site 
Å Satellite data and ground 

truthing 

Å Visual surveys 

Å Mapping of habitat types 

Å Vegetation sampling plots 

Å Mapping and tagging of trees 

(including strangling Ficus 

sp.) with girth/spread Ó 1.0 m 

Å Mapping and tagging of 

conservation-significant 

plants with girth Ó  0.3 m 

Å Mapping of other plant 

specimens of value 

Å Map of habitats/vegetation types; 

Å Floral inventory checklists: identification to 

the lowest possible taxon, conservation 

status, species origin (i.e., native, exotic, 

etc.); 

Å Map and shapefiles of trees with 

girth/spread  ̹1.0 m and conservation-

significant plants with girth Ó 0.3 m; 

Å Identification and girth measurement of 

woody and non-woody plant specimens Ó 

0.05 m girth within sampling plot 

Å One-time survey 

Terrestrial 

Fauna 

Within the Project site 
Å Visual and auditory transect 

surveys (diurnal and 

nocturnal) 

Å Camera trapping 

Å Bioacoustic surveys (bats) 

Å Roost emergence surveys 

(bamboo bats) 

Å Leaf Sifting/Umbrella beating 

(Spiders) 

Å Fauna checklist: Identification to the lowest 

possible taxon, abundance, conservation 

status, noteworthy behaviour; and 

Å Distribution maps of conservation-

significant fauna species encountered 

Å Taxon Sampling Curves evaluating 

sampling effort and coverage 

Å Transect surveys; 2 replicates per 

taxon, minimally separated by a 

week between each replicate; survey 

duration and timing will be specific to 

target fauna taxa (see Table 4.4).  

Å For avifauna, 2 replicates during 

migratory season 

Å Three replicates of bioacoustics 

surveys for bats 

Å One bamboo bat roost emergency 

survey per bamboo cluster (if 

present) 

Å Camera traps: Continuous 

deployment for 60 days 
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Environmental 

Aspect  
Location/Extent  Methods  Parameters  Frequency and Duration  

Air Quality 5 representative 

locations  

(Figure 5.1) 

Å Deployment of dust sensors 

for measurement of PM2.5 

and PM10 

Å Gas sampling and testing at 

accredited SINGLAS 

laboratory 

Å PM2.5 and PM10 

Å Nitrogen dioxide (NO2), Hydrogen 

Chloride (HCl), Hydrogen Fluoride (HF), 

Nitrous acid (HNO2), and Ammonia (NH3) 

Å 7-day continuous measurement for 

dust 

Å 1 time sampling for other pollutants  

Airborne Noise 3 representative 

locations 

(Figure 6.1) 

Å Measurement with calibrated 

NEA approved Type 1 sound 

level meter 

Å Sound level (Leq A-weighted) 

measurements 

Å 7-day continuous monitoring of Leq 

5mins, Leq 1hr and Leq 12-hour  

Å Spot measurements of Leq 5mins at 

three (3) locations 

Vibration 4 representative 

locations 

(Figure 7.2) 

Å Measurement with vibration 

sensor 

Å Tri-axial movement measurement in peak 

particle velocity (ppv) 

Å 48-hour measurement 

Ambient Light 

Levels 

3 representative 

locations 

(Figure 8.2) 

Å Measurement of lux levels 

using micro-data loggers 

Å Mean daily mean, maximum, and minimum 

lux levels during night hours; 

Å Time-series lux level graphs for selected 

land use classes 

Å Continuous logging on a 5-minute 

interval for 2 weeks 

Microclimate 

(Ambient Air 

Temperature) 

10 representative 

locations across the 

forest-urban gradient 

(Figure 9.2) 

Å Measurement of ambient air 

temperature using micro-data 

loggers 

Å Mean daily mean temperature, maximum, 

and minimum temperatures for all 

locations 

 

Å Continuous logging on a 5-minute 

interval for 2 weeks 
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3.4 Impact Assessment 

3.4.1 Methodology: Rapid Impact Assessment Matrix 

All the identified impacts will be assessed using the Rapid Impact Assessment Matrix 

(RIAM), originally developed by Pastakia & Jensen (1998). RIAM allows for a holistic, rapid 

and easily comparable presentation and summary of the overall project impacts, which 

ultimately aids in pinpointing the most significant impacts predicted, in accordance with the 

broad definitions presented in Table 3.7. Besides the reduction in assessment subjectivity 

as compared to other methodologies, RIAM also accounts for the presence of impacts that 

may be cumulative and may have cascade effect in nature. The Biodiversity Impact 

Assessment (BIA) Guidelines of Singapore (NParks, 2024) recommends the use of RIAM 

as one of three approved methods for assessing and summarizing the overall significance 

of impacts. 

Table 3.7 Broad definitions for each level of predicted impact significance. Impacts can be either 

negative or positive. 

Impact 

Significance  
Broad Definition  

No Impact 

Changes are significantly below physical detection level and below the 

reliability of numerical models, so that no change to the quality or 

functionality of the receptor will occur. 

Slight Impact 

Changes can be resolved by numerical models and are detectable in the 

field, which may cause slight and localised nuisance or disruption of daily 

activities.  

Minor Impact 

Changes can be resolved by numerical models and are likely to be 

detected in the field, which may cause stress to a portion of the 

population at endurable levels, but to a spatial scale that is unlikely to 

have any secondary consequences. 

Moderate Impact 

Changes can be resolved by numerical models and are obviously 

detectable in the field, which may cause significant stress to a large 

portion of population and would likely disrupt the quality and functionality 

of the receptor.  

Major Impact 

Changes are highly detectable in the field and are likely to be related to 

significant habitat loss. Major impacts are likely to have secondary 

influences beyond the area of assessment. 
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RIAM translates qualitative standard definitions of evaluation criteria into semi-quantitative 

ordinal scores which are then used to calculate Environmental Scores (ES), via the formula:  

ὉὲὺὭὶέὲάὩὲὸὥὰ ὛὧέὶὩ ὉὛ Ὅ ὓ ὖ Ὑ ὅ 

The five evaluation criteria (variables) used in the formula are defined as: 

(I) Importance  ï This defines the importance of the sensitive receptor identified, which is 

assessed against spatial or political boundaries, socio-economic value, intrinsic quality, or 

the degree of rarity. 

(M) Magnitude  ï Impact Magnitude is based on the relationship between the analysed 

physio-chemical, biological, or socio-economic deviation from baseline conditions and the 

relevant environmental standards, benchmarks, guidelines, or tolerance limits. Importantly, 

the Magnitude value should reflect the magnitude of change experienced at a particular 

sensitive receptor. In this way, the impact pathway is considered, i.e., whether there is a 

spatial and/or temporal overlap between the environmental change and receptor. Positive 

or negative impacts are represented though positive or negative ordinal scores for 

Magnitude respectively. 

(P) Permanence  ï This defines whether an impact is temporary or permanent, i.e. a 

measure of the temporal status of the loss/change. For example, slope stabilization with 

gabion walls will be a permanent impact, while slope stabilization with sheet piles will be a 

temporary impact, given their eventual removal.  

(R) Recoverability  ï The score expresses whether the receptor can recover from the 

impact, either unassisted or via mitigation measures. Recoverability is also a measure of 

the control over the effect of the condition. It is not equated with permanence. For example, 

the loss of streetscape trees is recoverable with replacement plantings, while the loss of 

an endemic species is irrecoverable.  

(C) Cumulative Impact  ï This is a measure of whether the effect will have a single direct 

impact or whether there will be a cumulative effect over time, or a synergistic effect with 

other conditions. For example, the loss of flora and fauna species is cumulative, given that 

it is also associated with other impacts such as the loss of ecosystem functioning and 

ecological connectivity. 

 

The approach of RIAM is therefore to couple the potential impact Magnitude experienced 

at the sensitive receptor(s) of interest, with a concurrent assessment of receptor 

Importance, impact Permanence, Recoverability, and Cumulative potential. 

The multiplication of Magnitude and Importance in the formula ensures that the weight of 

each evaluation criteria is expressed and is individually able to significantly influence the 

resultant ES. The summation of Permanence, Importance, and Cumulative ensures that 

these criteria are represented collectively, but do not have a large influence on the resultant 

ES individually.  

The standard (generic) definitions of each evaluation criteria, and the associated ordinal 

scores used to calculate ES, are shown in Table 3.8. To account for the wide variability and 

context-specificity of sensitive receptors and predicted environmental impacts (pressures), 

the generic definitions of Importance and Magnitude in Table 3.8 will be customized and 

made specific for sensitive receptors and predicted environmental impacts respectively, 

with justifications elaborated in each assessment section. 
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Table 3.8 Evaluation criteria and the associated standard definitions and ordinal scores used in 

the calculation of Environmental Scores.  

Evaluation 

Criteria  
Standard Definitions  

Ordinal 

Score  

Importance* Important to national/international interests 5 

Important to regional/national interests 4 

Important to areas immediately outside the local condition 3 

Important to the local conditions (within a large direct impact area) 2 

Important only to the local condition (within a small direct impact 

area) 
1 

Magnitude* Major positive benefit or change +4 

Moderate positive benefit or change +3 

Minor positive benefit or change +2 

Slight positive benefit or change +1 

No change/status quo 0 

Slight negative disadvantage or change -1 

Minor negative disadvantage or change -2 

Moderate negative disadvantage or change -3 

Major negative disadvantage or change -4 

Permanence Temporary or short-term change. 2 

Permanent change or long-term; value and/or function unlikely to 

return. 
3 

Recoverability Recoverable or controllable through EMMP 2 

Irrecoverable 3 

Cumulativity Impact can be defined as non-cumulative/single (not interaction with 

other impacts). 
2 

Presence of obvious cumulative/cascading effect that will affect other 

projects or activities or trigger secondary impacts. 
3 

*Definitions and scorings of Importance and Magnitude will be customised for all identified sensitive 
receptors and environmental impacts respectively in subsequent assessment sections. 

 

For each identified environmental impact affecting a sensitive receptor, an ES will be 

calculated. The ES are then banded together and ranked in range bands as presented in 

Table 3.9, which are then translated to Impact Significance ï the reported output of the 

impact assessment process. 
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Table 3.9 Range bands of ES and the associated Impact Significance used in RIAM 

Environmental Scores 

(Range Bands)  
Impact Significance Translated from Environmental Scores  

116 to 180 Major positive change/impact 

81 to 115 Moderate positive change/impact 

37 to 80 Minor positive change/impact 

7 to 36 Slight positive impact 

-6 to +6 No impact/Status quo 

-7 to -36 Slight negative change/impact 

-37 to -80 Minor negative change/impact 

-81 to -115 Moderate negative change/impact 

-116 to -180 Major negative change/impact 

3.5 Management of Environmental Impacts 

Mitigation is typically required at least for identified environmental impacts predicted to be 

Moderate or Major. Mitigation measures are recommended and designed to reduce the 

impact down to an as-low-as-practicable level. Slight or Minor impacts may also require 

some type of mitigation, but it may also be enough to manage by having appropriate 

environmental management procedures in place. 

The term ñmitigation measuresò includes operational controls as well as management 

actions. These measures are often established through industry standards and may 

include:  

Å Changes to the design of the Project during the design process 

Å Engineering controls and other physical measures applied (e.g., noise barrier) 

Å Operational plans and procedures (e.g., noise pollution control management plan) 

Å Provision of like-for-like replacement, restoration, or compensation 

The mitigation hierarchy concept is presented in Figure 3.5. In developing mitigation 

measures, the first focus is on measures that will avoid or minimise impacts through the 

design and management of the Project followed by those that restore or offset. Where 

impacts cannot be avoided, environmental mitigation measures will also be incorporated 

into the final detailed construction design and specified for appropriate construction 

methodology.  

It is important to note that not all impacts are necessarily negative. There are actions that 

can be recommended to create net positive gains. Avoidance, minimisation and/or 

restoration alone are generally not enough to achieve a net gain and some form of offset 

is also necessary. 
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Figure 3.5  Hierarchy of mitigation strategy adopted in this EIA. 

 

 

 

Prevention/ Avoidance (Most Favourable) :

Preventing or avoiding at source through the design of
the Project (e.g., avoiding by siting or re-routing activity
away from sensitive areas or reducing by restricting
the working area or changing the time of the activity)

Abatement on Site:

Measures adopted to the design to abate the impact at
source (e.g., implement earth control measures and
install pollution control equipment)

Abatement at Receiver :

Control measures can be implemented off-site (e.g.,
install noise barrier / enclosure to reduce noise impact
at nearby residence)

Repair/Remedy:

Some impacts involve unavoidable damage to a
resource (e.g., material storage areas) and these
impacts can be address through repair, restoration and
reinstatement measures

Offset/Compensation (Least Favourable):

Where other mitigation approaches are not possible or 
fully effective, then compensation for loss, damage and 
disturbance might be appropriate



Ecology and Biodiversity  

 

61803239 - EIA for WNC (South of Admiralty Road West) / KLWO / 2025-06 32 

 

4 Ecology and Biodiversity 

4.1 Applicable Legislation, Guidelines and Standards 

National environmental management requirements that are applicable to the management 

and conservation of local biodiversity and ecology are found in several Acts, Regulations 

and Guidelines, as listed in Table 4.1.  

Table 4.1  Applicable acts, regulation and guidelines for ecology and biodiversity receptors 

Environmental Aspect  Applicable Acts, Regulations & Guidelines  

Wildlife Protection and 

Welfare 

Å Wildlife Act, Chapter 351, 2020 

Å Singapore Red Data Book, 3rd Edition, 2024 

Habitat Protection/ 

Conservation of 

Protected Areas 

Å Parks and Trees Act, 2006 

Å Parks and Trees Regulations, 2006 

Å Parks and Trees (Preservation of Trees) Order, revised 1998 

Å Guidelines on Greenery Provision and Tree Conservation for 

Developments (NParks, 2023b) 

Å Biodiversity Impact Assessment Guidelines (NParks, 2024) 

National Biodiversity Strategy and Action Plan 
The Singapore National Biodiversity Strategy and Action Plan (NBSAP) was developed 

and launched in 2009 by NParks as Singaporeôs blueprint for biodiversity conservation and 

to fulfil Singaporeôs commitment as a signatory to the Convention Biological Diversity. The 

NBSAP provides a framework for conservation of biodiversity in Singapore and allows 

greater consideration of biodiversity issues in policy decisions. The NBSAP advocates the 

conduct of an EIA in the early stages of development projects to assess potential 

environmental impacts and to recommend mitigation measures to remediate these 

impacts.  

Singaporeôs NBSAP was updated in 2019 with national targets developed with reference 

to the Strategic Plan for Biodiversity 2011-2020 and the Aichi Targets established during 

the Tenth Meeting of the Conference of Parties to the Convention on Biological Diversity 

(COP-10) in 2010. The national targets were finetuned in the context of Singaporeôs unique 

circumstances as a highly urbanised city-state and one of the most densely populated 

countries in the world. Singaporeôs NBSAP is also updated regularly, e.g. NParks plans to 

further develop national targets to contribute to the Kunming-Montreal Global Biodiversity 

Framework prior to the 16th meeting of the Conference of the Parties to the Convention on 

Biological Diversity in 2024. 

Nature Conservation Master Plan 
In 2015, NParks launched a holistic Nature Conservation Master Plan (NCMP) that outlines 

the course of Singaporeôs biodiversity conservation plans for the next five years. The NCMP 

comprises four aspects, namely: 1) the conservation of key habitats, including the 

safeguarding and strengthening of Singaporeôs core biodiversity areas by creating 

greenery nodes or buffer areas integrating with the urban landscape; 2) habitat 

enhancement, restoration, and species recovery; 3) applied research in conservation 

biology and planning, including comprehensive surveys and long-term monitoring of 

ecosystems and species; and 4) community stewardship and outreach in nature, which 

aims to encourage and build public interest and involvement in biodiversity conservation. 
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Under the NCMP, NParks launched the Ecological Profiling Exercise (EPE) in February 

2021 to study the ecological profile of green spaces in Singapore and to better understand 

their role in strengthening ecological connectivity. This exercise was carried out in 

consultation with the nature community and academics. The Bukit Batok and Clementi 

Nature Corridors were conceptualised as part of the EPE to maintain and bolster island-

wide ecological connectivity. 

Singapore Green Plan 2030 and City in Nature 
The Singapore Green Plan 2030 was launched in February 2021 as a whole-of-nation 

movement to advance Singaporeôs national agenda on sustainable development. It charts 

ambitious and concrete targets for the rest of this decade under five thematic pillars. One 

of the pillars is the City in Nature initiative, which is guided by four key strategies ï 

extending the nature park network, intensifying nature in gardens and parks, restoring 

nature into the built environment, and strengthening connectivity between Singaporeôs 

green spaces. Examples of the targets include the planting of 1 million trees across 

Singapore under the One Million Trees movement, and the increasing of total Nature Park 

land area by over 50% from 2020 baseline by 2030. 

Greenery Provisions for Development Projects and Handbook on Developing 

Sustainable Skyrise Gardens 
NParks has guidelines that describe the statutory requirements on greenery provision, tree 
planting and conservation for development projects in Singapore, both within the premises 
at ground level (NParks, 2023b) or as skyrise greenery (NParks, 2017). Planting 
specifications, flora species palette, applicable buffer and setback distances, and safety 
and maintenance regimes are provided in the guidelines for developersô consideration. 

4.2 Baseline Study  

4.2.1 Methodology  

Ecological baseline information was collected using both primary data obtained through 

ecological field surveys (Section 4.2.1.1) and secondary data obtained through a desktop 

study of established literature sources, including existing records, reports, and publications 

relevant to the ecology of the Study Area (Section 4.2.1.4).  

4.2.1.1 Biodiversity, Nomenclature and Taxonomy 

The nomenclature of flora and fauna species recorded from primary field surveys and 
desktop study were cross-referenced with relevant key references that include books, 
scientific publications, unpublished literature, and online databases. Sources of databases 
include The Biodiversity of Singapore by the Lee Kong Chian Natural History Museum 
(LKCNHM, 2023), Flora and Fauna Web by the National Parks Board (NParks, 2023a) and 
iNaturalist (California Academy of Sciences, 2023). Other key references include 
Singapore Biodiversity Records, encyclopedia on Singaporeôs biodiversity (Ng et al., 2011), 
the database of flora and fauna records compiled by Camphora Pte Ltd (unpublished data), 
and the 2017 Fauna Baseline Survey (Fung et al., 2017). 

The local conservation statuses of species observed were derived from the third edition of 

the Singapore Red Data Book (NParks, 2024). Global conservation statuses were 

referenced from the IUCN Red List of Threatened Species (IUCN, 2023). 

Key local and/or regional references for various taxonomic groups are listed in Table 4.2. 
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Table 4.2  Key references for the nomenclature and taxonomy for each taxonomic group 

Taxon  Key References  

Plants  NParks (2024); Lindsay et al. (2022); Chong et al. (2009); 

World Checklist of Selected Plant Families (Royal Botanic 

Gardens Kew, 2023b); Plants of the World Online (GBIF, 2023) 

Butterflies  NParks (2024); Khew (2015) 

Odonates  Ngiam & Cheong (2016); Soh & Ngiam (2019); NParks (2024)  

Aculeata hymenopterans  Ascher & Pickering (2018); Ascher et al. (2022) 

Spiders  Koh et al. (2022) 

Herpetofauna (amphibians 

and reptiles)  

NParks (2024) 

Birds  Gill et al. (2022); NParks (2024) 

Mammals (including bats)  NParks (2024)  

4.2.1.2 Assessment of Conservation Significance 

The assessment of whether certain species are of conservation significance is important 
for highlighting the need and priorities for conservation. 

Threatened species of floraði.e., listed in NParks (2024) and where applicable, Lindsay et 
al. (2022) and Chong et al. (2009), as nationally Vulnerable, Endangered, Critically 
Endangered, or Presumed Extinct (which indicates a rediscovery)ðwere assessed to 
determine whether they are of conservation significance. While the national conservation 
status of threatened species is true of wild populations that originate in an area without 
direct or indirect human intervention, some populations may be relics that persist from past 
cultivation or escapees from present-day cultivation that do not belong to native genetic 
stock. The assessment of whether a threatened species is of conservation significance was 
based on, but not limited to, information on the following: (1) land use history, (2) presence 
of large parent tree(s), (3) commercial availability, (4) data from previous environmental 
impact assessments, (5) reforestation efforts, (6) natural range, and (7) importance for 
associated fauna. Where the origin of a threatened species population is disputable or 
difficult to determine, the more conservative approach was adopted, i.e., they were 
considered of conservation significance, with or without corroborating findings from field 
surveys of fauna. In carrying out such assessments, conservation needs can then be 
prioritised, and resources gathered in conserving them. 

Faunal species of conservation significance are threatened species which are listed as 

nationally or globally Vulnerable, Endangered, Critically Endangered, or Extinct. The 

national conservation statuses mainly reference the Singapore Red Data Book Third 

Edition (NParks, 2024) for butterflies, odonates, amphibians, reptiles, birds, and mammals 

(including bats). The global conservation status references the Red List of Threatened 

Species by the International Union for Conservation of Nature (IUCN, 2023). Where main 

sources of literature were inconclusive, other updated references (Table 4.2) were utilised 

for the assessment accordingly.  
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Table 4.3  Criterion for conservation significance for flora and fauna under different classification 

systems 

Conservation Status  Definition  

Local (Flora) ï Lindsay et al., 2022  

Vulnerable (VU)  Between 250 to 1000 mature individuals estimated in Singapore 

Endangered (EN)  Between 50 and 250 mature individuals estimated to be in 

Singapore, with no evidence of decline or fragmentation of 

populations 

Critically Endangered (CR)  Fewer than 50 mature individuals estimated to be in Singapore; 

or if more than 50 but fewer than 250 mature individuals, with 

evidence of rapid decline or decline and fragmentation of 

populations 

Presumed Nationally Extinct 

(NEx) 

Not recorded in Singapore within the last 30 years. Endemic 

species that are presumed nationally extinct will consequently 

also be presumed to be globally extinct 

Globally Extinct (EX)  Globally extinct 

Data Deficient (DD)  Not enough information available to assess the risk of extinction 

Local (Fauna) - NParks, 2024 

Vulnerable (VU)  Species with <1,000 mature individuals and >250 total 

individuals 

Endangered (EN)  Species with <250 mature individuals 

Critically Endangered (CR)  Species with <50 mature individuals or <250 total individuals 

Presumed Nationally Extinct 

(NE) 

Flora and fauna not recorded within the last 30 and 50 years, 

respectively 

Globally Extinct (EX)  Globally extinct, including in captivity or through cultivation 

International/ Global  (Fauna)  - IUCN Red List  

Vulnerable (VU)  Species facing a high risk of extinction in the wild 

Endangered (EN)  Species facing a very high risk of extinction in the wild 

Critically Endangered (CR)  Species facing an extremely high risk of extinction in the wild 

Extinct in the Wild (NW)  Species that only survives through cultivation, captivity or as a 

naturalized population(s) outside its natural range 

Extinct (EX)  Globally extinct, including in captivity or through cultivation 
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4.2.1.3 Primary Data Collection (Ecological Field Surveys) 

Flora 
The field surveys conducted to obtain flora baseline data consist of habitat and vegetation 
mapping, general walking floristic surveys, and tree tagging and assessments, which are 
elaborated in subsequent sections. 

Habitat and Vegetation Mapping 
A preliminary vegetation map was first prepared based on visual interpretations of satellite 
images from Google Earth 9.182.0.1 (Google Inc. 2023). Preliminary classification of the 
vegetation typesðfor example, forests, grasslands, or managed vegetationð was 
determined using visual features, such as textures and colours, observed in the satellite 
images. Adjustments were then be made to the preliminary maps according to actual 
observations during ground truthing. Ground truthing was conducted throughout the survey 
area with the aid of a GPS receiver (Garmin GPSMap® 64s). Photographs of the vegetated 
areas were also taken. The boundaries of each vegetation type were tracked on the GPS 
receiver and mapped out on Google Earth 9.182.0.1. The classification of vegetation types 
referenced NParks (2024) and relevant publications such as Yee et al. (2016). 

General Walking Floristic Surveys 
All plants observed in the Study Area during floristic surveys were identified to species 
whenever possible. A checklist of all the plant species recorded from the present floristic 
surveys was compiled. The nomenclature of plants observed followed that of the Singapore 
Red Data Book Third Edition (NParks, 2024). Secondary sources used include Lindsay et 
al. (2022) and Chong et al. (2009), and/or other published papers with updated information. 
The latter references were usually only used for one or a few individual species. Other 
information on the plant species was also cross referenced with online databases, namely, 
the National Parks Board Flora and Fauna Web (NParks, 2023a) and The Biodiversity of 
Singapore (LKCNHM, 2023). 

For plants that could not be immediately identified with certainty in the field, photographs 
and/or voucher specimens were taken. They were then be identified using identification 
keys, taxonomic descriptions, online plant photo databases, with the help of taxonomic 
experts, and/or by matching the pressed and dried collected specimens with existing 
specimens in the Singapore Botanic Gardensô Herbarium (SING). 

For very tall unidentifiable trees with leaves that are too high in the canopy to photograph, 
dried leaves matching these trees were collected from the forest floor and used to aid the 
species identification. 

Flora Species of Conservation Significance 
The assessment of whether flora species recorded were considered to be of conservation 
significance is elaborated on in Section 4.2.2.2. For flora specimens of conservation 
significance, their geographic locations were marked using a Global Positioning System 
(GPS) receiver (Garmin GPSMap® 64s), which records locations with accuracy of ± 4 m, 
during floristic surveys. Where there were clusters of plants of conservation significanceð
i.e., more than one individual occurring within 5 m or less of another individualðthe 
approximated centre of the area was marked using the GPS receiver. 

Large Plant Specimens 
Similarly, the GPS receiver was used to record locations of all trees of Ó 3 m girth, palm 
clusters, and strangling Ficus species of Ó 3 m spread. Individuals were identified to species 
whenever possible. The girth (for trees) and spread (for palm clusters and strangling Ficus 
species) were measured and estimated, respectively. The height of all specimens was also 
estimated. 
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Other Plant Specimens of Value 
Locations of other plants specimens that are of value but do not meet the minimum size 
requirement, as detailed above, were also recorded using the GPS receiver. Examples 
include exotic trees of < 3 m girth with active raptor nests, amongst others. 

Tree Tagging and Assessment 
All trees, single-stemmed palms (i.e., defined as having one obvious and erect stem), 
strangling Ficus species of Ó 1.0 m girth or spread were assessed during arboricultural 
surveys and tagged with a unique serial number. Other specimens that were considered of 
conservation significance with Ó 0.3 m girth or spread were tagged on a best-effort basis, 
depending on the availability of resources. Geographic locations, girth/spread and height 
were also recorded.  

Differential Global Positioning System (DGPS) that can achieve up to sub-meter accuracy 
was used to record geographic locations of the specimens using the SVY21 plane 
coordinate system. This local datum gives a more accurate representation of the areas of 
coverage in Singapore compared to a global datum and is used by the Singapore Land 
Authority (SLA) (SLA, 2015). 

Where specimens were inaccessible due to obstructions, (e.g., stream, nearby tree fall), 
these were not given a physical tag on site. However, the location of these specimens were 
still marked using the DGPS and they were still assessed by certified arborists. 

Arboriculture assessment of the trees was conducted by certified arborists. Plant health 
and structural stability were assessed by observing for damages, decays, and/or canopy 
asymmetry, of which, if present, may compromise plant longevity and stability. Other 
characteristics that were recorded include presence of habitats and canopy linkages across 
roads for fauna.  

There were more specimens assessed than tagged as some specimens occur in clusters, 
i.e., within 1ï2 m of each other or are inaccessible during the tree mapping survey due to 
the terrain. 

Fauna 
Fauna field surveys were carried out for the following taxa: (1) butterflies, (2) odonates 
(damselflies and dragonflies), (3) aculeate hymenopterans, (4) spiders, (5) herpetofauna 
(amphibians and reptiles), (6) birds and (7) non-volant mammals, and (8) bats. Each survey 
was conducted twice, unless otherwise stated. All observations of notable species from the 
aforementioned taxa were also recorded as incidental observations if seen outside the 
stated survey times. A checklist of all species of fauna observed from the surveys was 
compiled. 

Figure 4.1 shows the alignment of terrestrial transects, as well as locations of camera traps, 
and harp traps. The total transect length is at 1.7 km. Figure 4.2 shows the location of 
sampling points for spider surveys. 
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Figure 4.1  Location of terrestrial transects, camera traps and harp traps  (Satellite image as of 10 

Mar 2022) 

 

Figure 4.2   Location of diurnal (leaf litter sifting and umbrella beating) and nocturnal (visual) 

sampling points for spider surveys (Satellite image as of 10 Mar 2022) 
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Table 4.4 summarises all fauna surveys that were carried out, and the survey methodology 
associated with each fauna taxon. Each survey was performed by at least two surveyors. 
All fauna encountered was identified to species, or to the next lowest taxonomic level 
possible, and the location of each sighting was recorded using a handheld GPS (Garmin 
GPSMAP 64s). The number of individuals observed was also documented. 

Table 4.4 A summary of faunal survey methods across taxonomic groups. 

Survey 

Type 
Taxon  Timing (h)  Duration  

Sampling 

Unit  
Technique  

Diurnal 

transect 

surveys 

Butterflies 

0900-1600 

20ï30 minutes 

per transect; 

two cycles 

200-m 

continuous 

transects 

along a 

sampling 

route 

Visual only; 

up to 25 m 

left, right, and 

front of 

surveyor 

Odonates 

(damselflies and 

dragonflies) 

Aculeate 

hymenopterans 

(bees and 

stinging wasps) 

Diurnal and 

nocturnal 

transect 

surveys 

Herpetofauna 

(amphibians and 

reptiles) 
0700ï

1000; 

2000ï2300 

20ï30 minutes 

per transect; 

two cycles 

200-m 

continuous 

transects 

along a 

sampling 

route 

Visual and 

auditory; up 

to 50 m left, 

right, and 

front of 

surveyor 

Birds 

Mammals (non-

volant) 

Camera 

trapping 

Mammals (non-

volant) 
24 h a day 

60 days per 

camera trap 

(10 deployed) 

24-h 

continuous 

period of 

recording on 

a camera 

trap 

Infrared 

motion 

sensing 

Bioacoustic 

surveys 
Mammals (bats) 2000ï2300 

20ï30 minutes 

per transect; 

three cycles 

200-m 

continuous 

transects 

along a 

sampling 

route 

Auditory only 

Harp 

trapping 
Mammals (bats) Overnight 

Once at 2 

locations 

Sampling 

points at 

suitable 

forested 

location 

- 

Visual 

point count 
Spider 2000ï2300 

10 minutes per 

point; once per 

location 

Terrestrial 

sampling 

points at 

suitable 

forested 

locations 

Visual only; 

up to 250m 

from the 

sampling 

point 
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Butterflies  
Diurnal transect surveys were carried out for adult butterflies along 200 m continuous 
transects on a sampling route between 0900h and 1600h (Figure 4.1). Butterfly caterpillars, 
pupae, eggs, and host plants were also recorded when observed. Adult butterflies were 
identified visually (with binoculars where necessary), photographed, or caught using insect 
nets, if required. Captured individuals were released immediately after identification. 

Odonates (Dragonflies and Damselflies) 
Diurnal transect surveys were carried out for adult damselflies and dragonflies along 200 
m continuous transects on a sampling route (Figure 4.1) between 0900h and 1600h. Owing 
to difficulties in sampling and identification, aquatic larvae and exuviae was not surveyed. 
Adult odonates were identified visually (with binoculars where necessary), photographed 
or caught using insect nets, if required. Captured individuals were released immediately 
after identification. 

Aculeate Hymenopterans (Bees and Stinging Wasps) 
Diurnal transect surveys were carried out for aculeate hymenopterans along 200 m 
continuous transects on a sampling route (Figure 4.1) between 0900h and 1600h. Aculeate 
hymenopterans were identified visually (with binoculars where necessary), photographed, 
or caught using insect nets, if required. Captured individuals were released immediately 
after identification. When identification in the field is not possible, live specimens were 
collected and examined post-hoc under a microscope. The specimens were identified to 
the lowest taxonomic level using relevant references, identification keys, or in consultation 
with taxonomic experts. 

Spiders 
The following survey methods were carried out ï (1) visual point counts, (2) leaf litter sifting, 
and (3) umbrella beating. 

Nocturnal (2000ï2300h) 10-min visual point count surveys were carried out at suitable 
forested locations. Torches and/or headlamps were used to elicit eyeshine during nocturnal 
surveys. 

Diurnal (0900ï1200h) leaf litter sifting and umbrella beating were carried out at total of 10 
forested locations (Figure 4.2) deemed suitable for sampling. For leaf litter sifting, one heap 
of leaf litter within a 50 x 50-cm quadrat was sifted at each location (Figure 4.3A). The leaf 
litter was returned to the quadrat after sifting. For umbrella beating, an inverted umbrella 
was held beneath vegetation within reach at each location and 20 ñshakesò of the 
vegetation were executed (Figure 4.3B). Spiders that fall onto the umbrella were identified 
or collected for identification. 

  

Survey 

Type 
Taxon  Timing (h)  Duration  

Sampling 

Unit  
Technique  

Leaf litter 

sifting 

0900ï1200 

20ï30 minutes 

per quadrat; 

once per 

quadrat 

50 x 50 cm 

quadrat at 

suitable 

forested 

locations 

ï 

Umbrella 

beating 

20 ñshakesò 

at each 

location 

ï 
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Figure 4.3  Photographs of spider surveys. (A) Leaf litter sifting and (B) Umbrella beating. 

Spiders were identified visually or photographed. When identification in the field is not 
possible, live specimens were collected and examined post-hoc under a microscope before 
being deposited at the Lee Kong Chian Natural History Museum. The specimens were 
identified to the lowest taxonomic level using relevant references, identification keys, or in 
consultation with taxonomic experts. 

For morphologically distinct specimens that could not be identified to a species level, a two-
lettered code was assigned following the genus or family (e.g., Belisana CS) =Belisana 
ñCarapace Stripeò. 

Herpetofauna (Amphibians and Reptiles) 
Diurnal (0700hï1000h) and nocturnal (2000hï2300h) surveys were carried out for 
amphibians and reptiles along 200 m continuous transects on a sampling route (Figure 
4.1). As herpetofauna occupy a wide range of habitat types, both the diurnal and nocturnal 
surveys also involved active searches for individuals on the ground, below rocks, logs, leaf 
litter and debris, in the water, and/or on vegetation. Torches and/or headlamps were used 
to elicit eyeshine during nocturnal surveys. Vocalising fauna was also be located or 
identified by call recognition, whenever possible. For species that are capable of quick 
retreats and escapes, the individuals were captured by hand, or using hooks, tongs, or dip 
nets for identification. Captured individuals were released immediately after identification. 

Birds 
Diurnal (0700hï1000h) and nocturnal (2000hï2300h) surveys were carried out for birds 
along 200 m continuous transects on a sampling route (Figure 4.1). Birds were identified 
visually (with binoculars where necessary) and photographed. Torches and/or headlamps 
were used to elicit eyeshine during nocturnal surveys. Vocalising birds were located or 
identified by call recognition, whenever possible. Surveys were carried out during the peak 
bird migratory season which is between September and February (Lim, 2009). 

Mammals (Non-Volant) 
Diurnal (0700hï1000h) and nocturnal (2000hï2300h) surveys were carried out for non-
volant mammals along 200 m continuous transects on a sampling route (Figure 4.1). Both 
the diurnal and nocturnal surveys also involve searches in burrows and tree holes. Tracks 
and scats were also recorded. Mammals were identified visually (with binoculars where 
necessary) and photographed. Torches and/or headlamps were used to elicit eyeshine 
during nocturnal surveys. Vocalising mammals, such as the squirrels, were also located or 
identified by call recognition, whenever possible. 

Ten camera traps (Browning Trail Cameras ï Dark Ops Series) were also deployed across 
the Study Area. Locations of the camera traps are as shown in (Figure 4.1). Each terrestrial 
camera trap was set up approximately 20ï30 cm above ground (Figure 4.4). They operated 
24 hours a day and was programmed to record one 10-second footage per motion trigger 
with a 10-second quiet period following each trigger. Each camera trap was deployed for 
at least 60 days.  
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Figure 4.4  A camera trap setup 

Mammals (Bats Only) 
Acoustics surveys were carried out for bats along 200 m continuous transects on a 
sampling route between 2000h and 2300h. The Echo Meter Touch 2 Pro (Wildlife 
Acoustics, Inc.) was used to record, stream, and attenuate ultrasonic calls between 18 and 
192 kHz at a sampling frequency of 384 kHz to low frequency signals below 20 kHz, a 
range that is audible to the human ear. 

Two harp traps (Figure 4.1) were deployed to target insectivorous bats (Microchiroptera) 
(Figure 4.5). The location of the harp traps is shown in Figure 4.1. Traps were set up 
between 1830hï1930, checked once before 2300h, and subsequently left overnight and 
checked the following morning between 0700h and 0800h and removed.  

 

Figure 4.5 A harp trap setup 
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Analysis of Fauna Survey Data 

Species Distribution Maps 

The distribution of species of conservation significance were mapped using QGIS v.3.4 

(Quantum GIS Development Team, 2019). 

Taxon Sampling Curves 

To determine the adequacy of sampling effort, coverage-based rarefaction and 

extrapolation sampling curves will be generated for all taxa using the iNEXT Online 

software (Hsieh et al., 2019) when baseline surveys are completed. For this analysis, 

sampling-units-based incidence data will be used with 50 bootstrap replications, 0.95 

confidence interval, endpoint of double the minimum reference sample size and 40 knots 

(Hsieh et al., 2019). The total number of species will be approximated using the chao 

estimator in ñiNEXTò package 2.0.19 (Hsieh et al., 2019) ð by estimating the number of 

undetected species and adding them to the observed species richness (Palmer, 1990; 

Colwell & Coddington, 1994). 

Camera Trapping 
Camera trap location, species identity, and the number of individuals were recorded for 
each video with a positive capture of faunal species (i.e., with a faunal species recorded 
on the video). An independent detection constitutes video(s) of one (1) or a group of 
individuals of the same faunal species occurring within 60 minutes at each camera trap. 

To determine the adequacy of sampling effort, coverage-based rarefaction and 
extrapolation sampling curves were generated for non-volant mammals using the iNEXT 
Online software (Hsieh et al., 2019). The same method was adopted as per for all taxa 
stated above.  

Acoustic Bat Sampling 

All recorded bat calls will be analysed using Kaleidoscope v.4.5.4 (Wildlife Acoustics, Inc.). 

Identification of calls to species was based on the call shape, maximum frequency, 

minimum peak, call duration and pulse repetition rate (Pottie et al., 2005). Once these 

parameters were analysed, the results will be compared to Pottie et al. (2005), which 

provides bat echolocation signatures for Singapore. It should be noted that species 

identification may be hampered by the lack of publicly available echolocation recordings 

that can be used for comparison. 

4.2.1.4 Secondary Data Collection (Desktop Study) 

Primary data collected through ecological field surveys was supplemented with a desktop 

study of historical or secondary data (reports, past and present biodiversity records, and 

published literature) and historical land-use. 

2017 Fauna Baseline Survey 
A preliminary assessment of fauna within the same approximate area was conducted 
previously and served as a primary historical reference for the primary baseline surveys 
conducted for this EIA. This study ï Fauna Biodiversity Surveys for Environment Impact 
Assessment of Development at Admiralty Forest (Fung et al., 2017), hereinafter referred 
to as the ñ2017 Fauna Baseline Surveyò, was similarly commissioned by Jurong Town 
Corporation (JTC) and conducted by Camphora Pte. Ltd in view of the long-term plan to 
develop the Study Area into Woodlandôs North Coast District, a mixed-use precinct of 
corporate and commercial spaces (Table 3.5). Given the potential ecological impacts of the 
proposed development, the 2017 Fauna Baseline Survey aimed to determine faunal 
species composition, identify species of conservation status, assess potential impacts of 
the proposed development on fauna and to provide recommendations of mitigation 
measures to reduce the impacts of the proposed development.  
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Nonetheless, the primary ecological surveys conducted in this EIA differed slightly from the 
2017 Fauna Baseline Survey, primarily in the ecological receptors that were surveyed, 
techniques employed (Table 4.5) and the spatial extent of the Study Areas ï the Study 
Area surveyed in the 2017 Fauna Baseline Survey consisted of two separate areas 
amounting to a total area of 25 ha, while the primary ecological surveys conducted covered 
a single continuous survey area  of 27.5 ha (Figure 4.6). Moreover, the survey of terrestrial 
fauna also differed in the taxonomic groups studied, e.g., odonates, aculeata and spider 
were surveyed in the primary ecological surveys conducted here but were not included in 
the 2017 Fauna Baseline Survey. These differences will be highlighted in applicable taxa-
specific subsections in Section 4.2.2.   

 

Figure 4.6  Differences in survey areas between the primary ecological surveys conducted in this 

EIA and the 2017 Fauna Baseline Survey (Satellite image as of 10 Mar 2022) 

Table 4.5  Ecological receptors, survey techniques employed during the 2023 study and 2017 

study 

Ecological 
Receptor  

Survey Technique  
Primary Ecological 
Baseline Surveys 

(2022) 

2017 Fauna 
Baseline Survey  

Terrestrial 

Flora / 

Habitat  

Vegetation and habitat 

mapping 
ṉ  

Visual surveys ṉ  

Vegetation plots ṉ  

Arboricultural assessments ṉ  
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Ecological 
Receptor  

Survey Technique  
Primary Ecological 
Baseline Surveys 

(2022) 

2017 Fauna 
Baseline Survey  

Terrestrial 
Fauna Line transects ṉ ṉ 

Camera trapping ṉ ṉ 

Desktop study ṉ ṉ 

Acoustic surveys (bats only) ṉ  

Harp trapping (bats only) ṉ  

4.2.2 Results 

This section presents the baseline findings compiled from primary data (field surveys) and 
secondary data (desktop study of historical data). The ecological field surveys were carried 
out from 26th November 2022 and completed on 23 March 2023.  

4.2.2.1 Habitat Mapping 

Seven habitat types (five vegetated and two non-vegetated) were recorded within the Study 

Area (Figure 4.7; Table 4.6). Exotic-dominated secondary forest (6.25 ha; 22.6%) was the 

largest vegetated habitat type and was found across the edges and the south of the Study 

Area (Figure 4.7). This was followed by Native-dominated, young secondary forest (4.19 

ha; 15.2%), which was concentrated within the centre and north of the Study Area (Figure 

4.7). The third-largest vegetated habitat type was Urban vegetation (2.81 ha; 10.1%), 

abutting roads and buildings in the Study Area (Figure 4.7). Patches of Grassland (1.93 ha; 

7.0%) were interspersed across the forest edges of the Study Area, while Scrubland 

patches (0.98 ha; 3.5%) were similarly present along the forest edges but also within the 

forested areas (Figure 4.7). The other two non-vegetated or sparsely vegetated habitat 

types were Construction (RTS Worksite) (6.05 ha; 21.9%) and Infrastructure (5.47 ha; 

19.8%), which together comprise nearly half of the Study Area (Figure 4.7).  

Table 4.6 Absolute and relative sizes of each habitat type in the Study Area 

Category  Habitat type  Absolute size (ha)  Relative size (%)  

Vegetated  

Native-dominated, young 

secondary forest 
4.19 15.1 

Exotic-dominated secondary 

forest 
6.25 22.6 

Scrubland 0.98 3.5 

Grassland 1.93 7.0 

Urban vegetation 2.81 10.1 

Non-

vegetated  

Construction 6.05 21.9 

Infrastructure 5.47 19.8 

 Total  27.68 100 
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Figure 4.7 Habitat and vegetation map of the Study Area (Satellite image as of 10 Mar 2022) 

Exotic-dominated secondary forest 
Exotic-dominated secondary forest was the largest vegetated habitat type found in the 

Study Area, occupying 6.25 ha (22.6%) of the total area (Table 4.6). It was represented by 

two patches in the north-western corner and one large continuous patch that occupied most 

of the southern half of the Study Area as well as the eastern forest edge (Figure 4.7). The 

presence of Exotic-dominated secondary forest is aligned with the areas that have 

experienced vegetation clearance or were adjacent to cleared areas in the land use history 

of the Study Area (Section 1.3.1.1), as this vegetation type is characterized by a canopy 

dominated by exotic, and even invasive, fast-growing species that can quickly establish 

themselves on poor soils of recently cleared areas (Yee et al., 2016). Within this Study 

Area, these species include Moluccan albizia (Falcataria falcata), Pumpwood (Cecropia 

pachystachya), Leucaena leucocephala, African tulip (Spathodea campanulata), and 

Earleaf acacia (Acacia auriculiformis), which were widely planted in the 1960s and most of 

them have the ability to fix their own nitrogen (Wee & Corlett, 1986).  

In the Exotic-dominated secondary forest patches in the north-western corner (Figure 4.7), 

some common native forest species such as the Yellow-stem fig (Ficus variegata), 

Syzygium grande, Litsea elliptica, Giant mahang (Macaranga gigantea), and Simpoh air 

(Dillenia suffruticosa) could still be found in the canopy and understorey (Figure 4.8  A). 

Additionally, multiple specimens of species of conservation significance, including the 

nationally Endangered Tectaria semipinnata, and nationally Vulnerable Macaranga 

griffithiana, Palaquium obovatum var. obovatum, Lindera lucida, and Endospermum cf. 

diadenum, were encountered in the understorey. The Exotic-dominated secondary forest 

along the eastern forest edge (Figure 4.7) was also observed to support some species of 

conservation significance as well, including the nationally Vulnerable Angelesia splendens 

and Hoya diversifolia. The greater presence of native species in these Exotic-dominated 
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secondary forest patches can be explained as these areas were only partially cleared or 

adjacent to cleared areas, allowing edge effects to result in the establishment of an Exotic-

dominated canopy while native forest species persisted. 

On the contrary, the Exotic-dominated secondary forest covering the southern half of the 

Study Area (Figure 4.7; Figure 4.8A) was once completely cleared for past developments 

and found to be heavily dominated by Moluccan albizia (F. falcata) in the canopy (Figure 

4.8B). Sparse remnants of cultivation such as trees and saplings of Rubber (Hevea 

brasiliensis), Oil palm (Elaeis guineensis), and Giant taro (Alocasia macrorrhizos) were 

found in the understorey. No specimens of conservation significance were encountered 

here. 

 

Figure 4.8  Exotic-dominated secondary forests in the Study Area. (A) Exotic-dominated Forest 

canopy with persisting native diversity in the understorey; and (B) Moluccan albizia (F. 

falcata)-dominated forest with an exotic-dominated understorey. 

Native-dominated, young secondary forest 
Native-dominated, young secondary forest was the second largest vegetation type, taking 

up 4.19 ha (15.2%) of the total Study Area (Table 4.6). This native forest is concentrated 

in the middle and northern portion of the Study Area (Figure 4.7). The canopy of this native 

forest was mostly dominated by two different species: Giant mahang (M. gigantea) and 

Tembusu (Cyrtophyllum fragrans). This canopy of M. gigantea trees (Figure 4.9A) covered 

most of the northern and southern end of the native forest. In the north, the understorey 

was found to be largely occupied by Wild Cinnamon (Cinnamomum iners), Syzygium 

species, and MacArthurôs palm (Ptychosperma macarthurii). Nationally Vulnerable species, 

such as Elaeocarpus ferrugineus and P. obovatum var. obovatum, were more frequently 

encountered here, accompanied by a cluster of a nationally Endangered fern, T. 

semipinnata. In the south, the understorey was apportioned between MacArthurôs palm 

(Figure 4.9B) and the nationally Vulnerable L. lucida. Threatened native species, such as 

the nationally Vulnerable Curculigo latifolia were recorded in this area.  

Higher native species richness was found nearer to the central area of the native forest. 

Slow-growing C. fragrans trees were observed to dominate the canopy layer in these areas 

(Figure 4.9C), interspersed with small trees of Adinandra dumosa, L. elliptica, and 

nationally Vulnerable M. griffithiana. Meanwhile, the understorey layer comprised of Wild 

Cinnamon, MacArthurôs Palms, Elaeocarpus petiolatus, Ficus aurata var. aurata (Figure 

4.9D), and L. lucida. Numerous clusters of nationally Vulnerable A. splendens were 

recorded throughout this area. Individuals of rarer native species, such as the nationally 

Critically Endangered Psychotria polycarpa were logged here as well. It is interesting to 

note that these clusters of P. polycarpa were discovered to be widespread across the 

central native forest patch. This rich native assemblage observed is characteristic of a 

secondary forest that has been allowed to succeed for multiple decades, which is agreeable 

with the land use history of this area described in Section 1.3.1.1 (Yee et al., 2016). 

A B 
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Figure 4.9  Native-dominated young secondary forest in the Study Area. (A) Canopy dominated 

by M. gigantea; (B) Understorey dominated by P. macarthurii; (C) Canopy dominated 

by C. fragans; and (D) Understorey with E. petiolatus and F. aurata var. aurata. 

Scrubland 
Scrubland habitats are generally characterized by an open-canopy and low vegetation, 

dominated by short ferns, grasses, and shrubs. Scrubland (0.98 ha; 3.5%) occupied the 

least of the Study Area and was interspersed in patches within the forest and as strips 

along the eastern forest edges (Table 4.6; Figure 4.7). Scrubland types encountered in this 

Study Area include scrubland dominated by remnant cultivated species such as Parrot 

heliconia (Heliconia psittacorum), Tapioca (Manihot esculenta), Dumbcane (Dieffenbachia 

seguine), and Giant taro (A. macrorrhizos) (Figure 4.10A), scrubland dominated by Sword 

fern (Nephrolepis biserrata) (Figure 4.10B), Simpoh air (D. suffruticosa) dominated 

scrubland (Figure 4.10C), and scrubland that had resulted from a recent large tree fall 

(Figure 4.10D).  
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Figure 4.10 Scrubland in the Study Area. Various scrubland types dominated by (A) Giant Taro (A. 

macrorrhizos); (B) Sword Fern (N. biserrata); (C) Simpoh Air (D. suffruticosa); and (D) 

a large tree fall resulting in an open canopy. 

Grassland 
Grassland habitats (1.93 ha; 7.0%) were present as small patches along the northern and 

eastern edges of the forested areas and as large swathes towards the south in this Study 

Area (Table 4.6; Figure 4.7). This habitat type was characterized by open-canopy 

vegetation dominated by fast-growing and sun-loving grasses such as Elephant grass 

(Cenchrus purpureus) (Figure 4.11A) and Smutgrass (Ischaemum ciliare) (Figure 4.11B) 

in this Study Area. Exotic trees, such as Moluccan albizia (F. falcata) and Pumpwood (C. 

pachystachya) were also found to be scattered sparsely throughout the grassland patches 

(Figure 4.11B). 

 

 

Figure 4.11 Grassland in the Study Area dominated by (A) Elephant Grass (C. purpureus); and (B) 

Smutgrass (I. ciliare) with construction hoarding and the RTS Link construction site in 

the distance. 

A B 

C D 

A B 
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Urban Vegetation 
Urban vegetation was present in multiple locations around the Study Area, adding up to a 

total of 2.81 ha (10.2%) (Table 4.6; Figure 4.7). The first type of urban vegetation was 

located within the fenced-up compound of the former View Road Hospital, surrounding the 

unused infrastructure. This managed turf area was mainly comprised of Cow grass 

(Axonopus compressus) with a few scattered trees within the compound (e.g., Mangifera 

indica, C. fragrans, and Nephelium lappaceum) which were likely remnants of past 

cultivation.  

The second type of urban vegetation included rows of managed turf or streetscape trees 

planted along Admiralty Road West, North Coast Avenue, and Woodlands Avenue 9 

(Figure 4.12A). The largest portion of managed area was on the eastern edge of the Study 

Area, right next to North Coast Avenue. Large swathes of Cow grass and other 

spontaneous grasses were found along this sloped edge (Figure 4.12B). 

 

Figure 4.12 Urban vegetation in the Study Area. (A) Urban vegetation with managed turf and 

planted streetscape trees along Admiralty Road West; and (B) large managed turf area 

on a slope between the eastern forest edge and North Coast Avenue. 

Construction (RTS Worksite) 
Construction area (6.05 ha; 21.9%) made up more than one-fifth of the Study Area (Table 
4.6; Figure 4.7). The construction of the Woodlands North MRT station, RTS link and CIQ 
building covered the large hoarded area in the west (Figure 4.13A), while there were two 
other smaller hoarded areas in the south presumably for temporary offices and dormitories, 
and one short strip for the construction of a footpath along the north-eastern edge (Figure 
4.13B). Little to no vegetation was observed within the construction areas. 

 

Figure 4.13  Construction within the Study Area. (A) Hoarding for the RTS Link construction area; 

and (B) footpath construction. 

  

A B 

A B 



Ecology and Biodiversity  

 

61803239 - EIA for WNC (South of Admiralty Road West) / KLWO / 2025-06 51 

 

Infrastructure 
Another one-fifth of the Study Area was comprised of infrastructure (5.47 ha; 19.8%) (Table 

4.6; Figure 4.7), including a bus stop, concrete drains, pedestrian walkways (Figure 4.14A), 

cycling paths, roads (Figure 4.14B), the former View Road Hospital (Figure 4.14C), the 

RTS Link Project Information Centre situated in the south, and an open-air carpark in the 

JTC Woodlands North Coast building compound (Figure 4.14D) in the southeast of the 

Study Area. Little to no vegetation was present within the infrastructure. 

 

Figure 4.14 Infrastructure within the Study Area. (A) Concrete drain, footpath, and bus stop along 

Admiralty Road West; (B) View Road leading up to the former View Road Hospital; (C) 

former View Road Hospital building with concrete drain and paths; and (D) corner of 

open-air carpark bordering vegetation. 

4.2.2.2 Terrestrial Flora 

A total of 195 species and four species groups (i.e., plants that could not be identified to 

species with certainty), belonging to 72 families were recorded from the Study Area (Table 

4.7; Appendix A). Out of the 199 species and species groups recorded, 110 (55.3%) were 

classified as native, 76 (38.2%) were exotic, and 13 (6.5%) were cryptogenic (i.e., species 

that have unknown or uncertain origins). The four species groups consisted of (1) Acacia 

cf. mangium, (2) E. cf. diadenum, (3) Lygodium sp. and (4) Musa cultivar (Appendix A). 

Native threatened species comprise species that have been accorded to the following 

statuses: Vulnerable, Endangered, Critically Endangered, or Presumed Extinct. Up to 20 

(10.1%) of such species were recorded. For overall findings, however, a distinction was not 

made as to whether threatened species are from native wild populations or are cultivated 

locally and/or are relics from past cultivation. Species belonging to the latter category may 

not be of conservation significance even though they have been accorded with a 

threatened status. This is discussed in greater detail in óSpecies of Conservation 

Significanceô. The status of two (1.0%) species, Anodendron candolleanum and 

Dimocarpus lichi, were not assessed due to data deficiency. 

  

A B 

C D 
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Table 4.7  Number and percentage of plant species belonging to each status category 

Origin  Status  Number of species  Percentage (%)  

Native  110 55.3 

 
Common 88 44.2 

 
Vulnerable 13 6.5 

 
Endangered 1 0.5 

 
Critically Endangered 6 3.0 

 
Data Deficient 2 1.0 

Exotic  76 38.2 

 
Cultivated Only 8 4.0 

 
Casual 22 11.1 

 
Naturalised 44 22.1 

 
Not Assessed 2 1.0 

Cryptogenic  13 6.5 

Total  199 100 

Species of Conservation Significance 
A total of 13 plant species were considered to be of conservation significance (Table 4.8; 

Appendix B). Altogether, 102 specimens and/or clusters of specimens belonging to these 

species of conservation significance were recorded in the Study Area (Appendix B). 

Majority of the specimens are concentrated within the Native-dominated secondary forest 

patches (Figure 4.15). Species such as Red lip (Syzygium myrtifolium), Rambai 

(Baccaurea motleyana), Long-leaved beauty berry (Callicarpa longifolia), Sterculia 

parviflora, Sterculia cordata, Breynia androgyna and Horse mango (Mangifera foetida), 

though listed as nationally threatened, were not considered to be of conservation 

significance in this study because they were most likely escapees from present-day 

cultivation or relics that had persisted from past cultivation. The assessment of whether a 

threatened plant species is of conservation significance was carried out based on the 

criteria detailed in Section 4.2.1.1. 

Table 4.8 Number of plant species of conservation significance. 

Status  Vulnerable  Endangered  Critically Endangered  Total  

Non-cultivated 

threatened 

Species  

11 1 1 13 

Cultivated 

threatened 

species  

2 0 5 7 
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Figure 4.15 Locations of plant species of conservation significance recorded within the Study Area, 

excluding threatened species that are of cultivated origin (Satellite image as of 10 Mar 

2022) 

Critically Endangered species 

One nationally Critically Endangered species of conservation significance, P. polycarpa, 

was recorded in this Study Area (Figure 4.16A; Appendix B). Numerous (9) clusters of P. 

polycarpa climbers were concentrated within the central Native-dominated secondary 

forest patch and observed to be growing robustly across the soil or creeping on tree trunks 

to a height of up to 4 m (Figure 4.15; Figure 4.16A; Appendix B). This species is not known 

to be cultivated and has only been recorded in vegetation with good forest structure and 

high humidity, including Native-dominated forests and abandoned-land forests found in 

Admiralty, Mandai, Eng Neo, and Bukit Batok (Camphora internal data). 

Endangered species 

One nationally Endangered species, T. semipinnata, was considered to be of conservation 

significance in this study (Figure 4.16 B). T. semipinnata is a large ground-dwelling fern 

that has been recorded in the forests in Bukit Timah but very rarely in other secondary 

forests of Singapore (Royal Botanic Gardens Kew, 2023b; Camphora internal data). As this 

species is not cultivated locally, the two specimens found in the north-eastern Native-

dominated and Exotic-dominated forest patches of the Study Area were believed to be of 

native genetic stock with true conservation value (Figure 4.15; Figure 4.16B). 
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Figure 4.16 Critically Endangered and Endangered plant species of conservation significance 

recorded in the Study Area. (A) P. polycarpa cluster; (B) T. semipinnata, recorded in 

the Study Area. 

Vulnerable species 

With the exception of the urban vegetation habitat, specimens of nationally Vulnerable 

species were found to occur throughout all other vegetation types in the Study Area, 

especially in the central Native-dominated secondary forest (Figure 4.15). The majority of 

these species, 11 out of 13 species, were deemed to be of conservation significance 

(Appendix B).  

Some of these nationally Vulnerable species found to be widespread in the Study Area, 

including A. splendens (Figure 4.17A), L. lucida, and M. griffithiana, are also more 

commonly encountered in the secondary forests in Singapore. Furthermore, mature fruiting 

trees of L. lucida (up to 0.9 m girth) (Figure 4.17B; Appendix B).  

Nationally Vulnerable species that were less abundant in this Study Area and more rarely 

encountered in other forests in Singapore include C. latifolia (Figure 4.17C), E. ferrugineus 

(Figure 4.17D), E. cf. diadenum (Figure 4.17E), H. diversifolia (Figure 4.17F), and 

Microlepia speluncae. C. latifolia, E. ferrugineus, and E. diadenum are indicator species for 

more mature secondary forests as they are known to mainly occur in the primary and old 

mature secondary forests of BTNR (Ho et al, 2019). Although C. latifolia is cultivated as 

ornamental foliage, it is rarely planted in Singapore. Thus, the two specimens encountered 

deep within the central Native-dominated secondary forest patch in the Study Area were 

unlikely to be of cultivated origin (Figure 4.15; NParks, 2022a). E. ferrugineus and E. 

diadenum are not known to be cultivated and the relatively large sizes of these tree 

specimens (up to 8 m height) in the central Native-dominated secondary forest patch 

suggest that they have been present for a long time (Appendix A). Hence, these specimens 

hold conservation significance and are testament to the decades of regrowth of the Native-

dominated secondary forest in the Study Area. 

One cluster of H. diversifolia, an epiphytic climber, was recorded in the eastern edge of the 

Exotic-dominated secondary forest (Figure 4.15; Figure 4.17F). Although H. diversifolia is 

widely cultivated as a garden ornamental plant, this cluster was conservatively determined 

to be of conservation significance as there were no planted H. diversifolia specimens known 

nor observed in the vicinity of the Study Area (NParks, 2022a). 

M. speluncae was recently revised in the Singapore Red List 3rd edition (NParks, 2024) 

from nationally Common to nationally Vulnerable. As this revision was only made known 

recently, the specific location of each specimen was not recorded during the survey period. 

Commonly known as Limpleaf fern, M. speluncae is a ground-dwelling fern that can be 

found in wet tropical rainforest biomes and is not known to be cultivated. Hence, the M. 

speluncae specimen(s) can be assumed to have been encountered in the forested habitats 

of the Study Area and are of native conservation significance.  

A B 
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The remaining nationally Vulnerable species of conservation significance found in the 

Study Area are Ficus vasculosa, Litsea umbellata, and P. obovatum var. obovatum, which 

are also often encountered in other similar secondary forest fragments in Singapore. 

 

Figure 4.17  Nationally Vulnerable plant species of conservation significance recorded in the Study 

Area. (A) A. splendens; (B) flowering and fruiting L. lucida tree; (C) C. latifolia; (D) E. 

ferrugineus; (E) E. cf. diadenum; and (F) H. diversifolia.  

Large Plant Specimens 
There were 44 large specimens recorded within the Study Area (Table 4.9; Figure 4.18, 

Appendix B). The majority of these were Moluccan albizia trees (F. falcata) situated in the 

Exotic-dominated secondary forest, especially towards the north-western region. The 

remaining large trees were mainly dispersed either within the Native-dominated secondary 

forest or Exotic-dominated secondary forest patches across the Study Area. All the large 

specimens had a girth or spread ranging from 3.0 m to 20.0 m, and height measurements 

ranging from 14 m to 35 m. The specimen with the largest girth recorded in the Study Area 

was a C. pachystachya (Figure 4.19) tree with an estimated spread of 20 m and height of 

16 m. This large spread is attributed to multiple huge stems sprouting horizontally from the 

large main trunk of the C. pachystachya tree. 

Table 4.9 Type and species of large plant specimens recorded, accompanied by their origin, 

status, and count of individuals of each species. 

Habit  Species  Origin  Status  No. of specimens  

Tree 

Cecropia pachystachya Exotic Naturalised 1 

Cyrtophyllum fragrans Native Common 1 

Falcataria falcata Exotic Naturalised 32 

Ficus religiosa Exotic Naturalised 1 

Macaranga gigantea Native Common 1 

Pterocarpus indicus Exotic Casual 5 

Spathodea campanulata Exotic Naturalised 2 

Terminalia catappa Native Common 1 

Total  44 
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Figure 4.18 Distribution of large plant specimens in the Study Area (Satellite image as of 10 Mar 

2022) 

 

Figure 4.19 Example of a large plant specimen in the Study Area ï C. pachystachya with spread 

of 20.0 m and height of 16.0 m. 
































































































































































































































































































