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Abbreviations 

Table 1: Abbreviations 

Acronym Full name 

ADB Asian Development Bank 

ANB Australia National Bank 

AoI Area of influence 

BAP Biodiversity Action Plan 

BOMP Biodiversity Offset Management Plan 

BTFE Batang Toru Forest Ecosystem 

CEPF Critical Ecosystem Partnership Fund 

CHA Critical Habitat Assessment 

CITES Convention on International Trade in Endangered Species of Wild Fauna and Flora 

DMU Discrete Management Unit 

EBTFB Eastern Batang Toru Forest Block 

ESIA Environmental and Social Impact Assessment 

ESMP Environmental and Social Management Plan 

GIS Geographical Information System 

IFC International Finance Corporation 

IUCN International Union for Conservation of Nature  

KBA Key Biodiversity Area 

NIL Namora I Langit 

OnFRP Onsite Forest Restoration Plan 

PS6 IFC’s Performance Standard 6 

SIL Silangkitang 

SOL Sarulla Operations Ltd 

SOCP Sumatran Orangutan Conservation Program 

WBTFB Western Batang Toru Forest Block 

YEL Yayasan Ekosistem Lestari 

Source: Mott MacDonald 
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Executive summary 

Overview 

The Sarulla Geothermal energy project (the “Project”) is situated in the 
geothermal field of Pahae Jae and Pahae Julu districts, North Tapanuli 
Regency, Sumatra. The Project area of influence falls within the Batang Toru 
forest ecosystem which comprises a variety of forest types that support high 
biodiversity.  

Due to financing requirements, the Project is being developed in accordance 
with International Finance Corporation (IFC) Performance Standards, including 
Performance Standard 6 (PS6) on Biodiversity Conservation and Sustainable 
Management of Living Natural Resources (IFC 2012a) as well as Asian 
Development Bank (ADB) Safeguards Policy Statement (SPS) 2009. Sarulla 
Operations Limited (SOL) is therefore obliged to meet the requirements of these 
policies and ensure best practice is followed. 

Based on PS6 criteria, habitat is divided into modified, natural and critical. 
Critical habitat is a subset of modified or natural habitat. The achievement of at 
least no net loss is required for natural habitat and a net gain is required for 
critical habitat-qualifying biodiversity. A critical habitat assessment (CHA) was 
produced as part of the Project’s biodiversity action plan (BAP) in 2015, to help 
identify the presence of critical habitat and conservation priorities. The 
outcomes of the CHA informed the mitigation measures and actions within the 
BAP, which collectively aim to address Project impacts on critical habitat-
qualifying species, achieve net gain for critical habitat and no net loss for priority 
biodiversity features through offsetting measures as required by IFC PS6 and 
ADB SPS. 

Prior assessments in the CHA were conducted on the basis that the orangutan 
species found within the Batang Toru region (ie the Project area) were 
Sumatran orangutan (Pongo abelii). The Tapanuli orangutan (Pongo 

tapanuliensis) was described as a new distinct species from the Sumatran 
orangutan in 2017 (Nowak et al., 2017). As a result, the CHA has been revised 
to take account of this and any other changes to conservation status of critical 
habitat qualifying species, and changes in known or predicted project impacts, 
notably the Project layout in terms of temporary and permanent habitat loss. 
This document is a revised version of the CHA section of the 2015 BAP, and it 
acts as a standalone document.  
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2015 CHA 

The CHA was developed using information gathered from the ESIA (SOL, 
2013), supplementary baseline surveys and desktop studies to determine 
whether the Project is situated within critical habitat. Based on IFC Guidance 
Note 6 (IFC, 2012b), the fulfilment of one of the following criteria qualifies the 
habitat as critical: 

● C1: Critically endangered and/or endangered species 

● C2: Endemic and/or restricted-range species 

● C3: Concentrations of migratory and congregatory species 

● C4: Highly-threatened and unique ecosystems 

● C5: Area associated with key evolutionary processes 

● Nationally and/or internationally recognised areas of high biodiversity value 

IFC categorises two main grades of critical habitat which are applicable to C1 to 
C3:  

● Tier 1 critical habitat, highest importance, in which development is generally 
very difficult to implement and offsets are generally not possible except in 
exceptional circumstances.  

● Tier 2 critical habitat, high importance, in which development can be 
implemented through appropriate planning and mitigation, and offsets may 
be possible under some circumstances 

The 2015 CHA identified 18 critically endangered, endangered (according to the 
IUCN Red List) and endemic flora and fauna species within the discrete 
management unit (DMU) defined for the Project. Of these, a total of 13 species 
were identified as meeting either C1 or C2 criteria and potentially occurring 
within the Project area of influence (AoI); these species were considered to be 
‘priority species’. No Tier 1 critical habitat was identified and only Tier 2 critical 
habitat was identified in the 2015 CHA. 

Current CHA update 

The previous version (ie 2015) of the CHA is presented as a section integrated 
within the overall BAP report. This current version of the CHA had been revised 
to be issued and read as a stand-alone document. 

The CHA has been revised based on new information gathered on the habitat-
qualifying species. Following the revision of the CHA and review of the latest 
available data, collectively 12 flora and fauna species comprising mammals, 
reptiles, amphibians, birds, and plants qualify under criterion C1 and C2. Two 
bird species (bronze tailed peacock pheasant and Sumatran laughingthrush) 
which were included in the 2015 CHA as priority species are no longer included, 
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as following a review of available information for these species, the bronze 
tailed peacock pheasant is no longer considered to trigger C1 or C2 criteria, and 
the Sumatran laughingthrush is not considered likely to be present within the 
Project AoI. One bird species (helmeted hornbill) has been added in to the 2018 
CHA due to a change in conservation status from near threatened to critically 
endangered as of 2016. This (ie removal of two, and additional of one species) 
explains the reduction in priority species from 13 to 12. 

A total of eight species of flora and fauna are found to qualify under criterion C1. 
Of these, the Project’s discrete management unit (DMU) are considered Tier 2 
habitat for seven species.  

The Sumatran orangutan (Pongo abelii) population living in the Batang Toru has 
been reclassified as the Tapanuli orangutan (Pongo tapanuliensis), which was 
described as a new species in 2017. Although both the Sumatran orangutan 
and Tapanuli orangutan are considered critically endangered, the 
reclassification has resulted in a change from Tier 2 to Tier 1 status under 
criterion C1, given that the Western Batang Toru Forest Block (in which the 
Project is partially located) supports more than 10% of the global population of 
Tapanuli orangutan. The reclassification of the habitat tier should be considered 
under the context of the low density sighting of orangutans surrounding the 
Project site. However, the change from Tier 2 to Tier 1 category highlights the 
global importance of this new species. As the Project is currently in its operation 
phase, post-development reclassification of the orangutan species should not 
have retroactive implication to commitments within the BAP.  

Seven flora and fauna species are also found to qualify under criterion C2, of 
which the habitats all are considered Tier 2. The Project’s area of influence also 
lies partly within a highly threatened or unique ecosystem – the Batang Toru 
Forest Ecosystem (triggering criterion C4), an area associated with key 
evolutionary processes – due to the presence of Tapanuli orangutan (triggering 
criterion C5), and an internationally recognised area – the Batang Toru Key 
Biodiversity area (KBA). 

For all priority species identified, SOL is committed to implement best practice 
to ensure protection of the species within the Project area of influence, including 
demonstrating net gain and no net loss. The Project’s biodiversity offset 
management plan (BOMP) and on-site forest restoration plan (OnFRP) provide 
further details on how this will be achieved and the metrics for monitoring 
success. 

Direct impacts of the Project on critical habitat are predominantly associated 
with habitat loss during construction. The total area of CH affected by the 
Project is approximately 69ha, of which 42.3ha is classified as natural and 
26.6ha as modified. Temporary habitat loss is to be mitigated in accordance 
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with the Project’s OnFRP and permanent habitat loss will be offset as described 
in the BOMP. The offsetting will adopt a habitat-based approach, supplemented 
by species-focussed metrics which are primate based. This approach will 
ensure the Tapanuli orangutan is one of the key species for which offsetting will 
be designed to achieve a net gain. 

Indirect impacts due to illegal logging, increased risk of poaching, and human 
disturbance could occur during both construction and operation phases of the 
Project and are mitigated through controlling and restricting access to forested 
areas, and through education of local communities as described in the BAP and 
the Sarulla Access Control Procedure. Community involvement in the design 
and implementation of the OnFRP and BOMP will also be a key method to 
increase community awareness around conservation of globally threatened 
species such as Tapanuli orangutan. 

The Project is currently in the operational phase and mitigation and offsetting 
plans have been set out within the BAP, which was revised in 2018 to account 
for the updated CHA and the change from construction to operation phase. 
Appropriate monitoring for the species identified within this CHA will continue 
throughout the lifespan of the Project. 
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1 Introduction 

1.1 Overview 

In November 2013, Mott MacDonald was commissioned by Sarulla Operations Limited (SOL) to 
prepare and coordinate the implementation of a biodiversity action plan (BAP)1 and biodiversity 
offset and management plan (BOMP) at the Sarulla geothermal field in the Pahae Jae and 
Pahae Julu districts, North Tapanuli Regency, Sumatra.  

These documents were informed by an Indonesian environmental and social impact 
assessment (ESIA) report known as Analisis Dampak Lingkungan Hidup (AMDAL) which was 
prepared for the Project and approved by the Governor of North Sumatra Province in August 
2009. Subsequently, as there were substantial changes to well pad locations, an AMDAL 
Addendum was issued by SOL in July 2013, and approved in October 2013. In addition to the 
AMDAL (and its Addendum), an international ESIA Addendum was drafted by Environmental 
Resource Management (ERM) in compliance with lenders’ requirements and was publicly 
disclosed on the Asian Development Bank (ADB) website in 2013. The Project achieved 
financial close in May 2014, obtaining project financing through Japan Bank for International 
Cooperation (JBIC), ADB and six Equator Principle Finance Institutions (EPFIs). 

The Project is subject to International Finance Corporation (IFC) standards including 
Performance Standard 6 (PS6) as well as ADB Safeguards Policy Statement (SPS) 2009 which 
addresses biodiversity conservation through the sustainable management of living natural 
resources. SOL is therefore obliged to meet the requirements of these policies and ensure best 
practice is followed. 

Based on PS6 criteria, all habitats are categorised as modified, natural or critical; where the 
latter is considered a subset of the former depending the species it supports (ie critical natural 
or critical modified). The achievement of at least no net loss is required for natural habitat and a 
net gain is required for critical habitat-qualifying biodiversity. The Project should ensure that 
there are no measurable adverse impacts on critical habitat; and no reduction in the population 
of any endangered or critically endangered species. The mitigation strategy to achieve this is 
presented within the BAP Rev G (Mott MacDonald, 2018 and earlier versions).  

As part of the BAP, a critical habitat assessment (CHA) was undertaken to identify the presence 
of critical habitat (CH) associated with the Project. The CHA was based on biodiversity baseline 
data collected during surveys undertaken by ERM in April 2013 used to inform the ESIA (SOL, 
2013). The CHA within the 2015 BAP was updated by Mott MacDonald following further 
biodiversity surveys undertaken in November 2013 as well as further desk studies and 
consultation on the flora and fauna of the Batang Toru forest in May 2014. The BAP was further 
updated in 2018 to include the operational phase of the Project (Mott MacDonald, 2018). 

Prior assessments in the CHA were conducted on the basis of knowledge of the project and 
species at the time, including their taxonomy and conservation status. In particular the 
orangutan species found within the Batang Toru region (ie the area in which the project is 
located), which has subsequently been reclassified as a new species, the Tapanuli orangutan 
(Pongo tapanuliensis) (Nowak et al., 2017). 

                                                      
1 The BAP was previously known as the “BAP/BOMP”. The term “BAP” shall replace “BAP/BOEMP”, as mentioned in preceding revisions 

of this report.  



Mott MacDonald | Sarulla Geothermal Power Project 7 
Critical Habitat Assessment 
 

401814 | 2 | D | December 2018 
 
 

This document is a revised version of the CHA and it acts as a standalone document to reflect 
changes since the original assessment conducted in 2015. As a note, the previous version of 
the CHA was presented as a section integrated within the BAP report. It is therefore 
recommended that this version of the CHA should be transposed into any future revisions of 
that document. 

1.2 Aims and objectives 

The aim of this report is to review and update the CHA based on new information obtained since 
the previous assessment conducted in 2015. This includes: 

● Changes in taxonomy and species conservation status, notably the IUCN Red List (IUCN, 
2018) 

● Changes in known or predicted project impacts, notably project layout in terms of temporary 
and permanent habitat loss 

● Additional biodiversity monitoring data 

The objective is to determine which triggers of critical habitat are/will be affected by the project. 
These will be considered priorities for biodiversity conservation for which mitigation measures 
will be required within the BAP2 in order to meet IFC PS6 and ADB SPS requirements (ie at 
least no net loss for natural habitats and a net gain for critical habitat).  

1.3 Document structure 

The report comprises the following subsequent sections: 

● Section 2: Project description and applicable standards. 

● Section 3: Methodology (describes the approach to the CHA and summarises baseline 
monitoring surveys undertaken) 

● Section 4: Criteria assessment (determines which critical habitat criteria are applicable to the 
Project) 

● Section 5: Critical habitat impacts and project requirements 

● Section 6: Conclusion 

● Section 7: References 

● Appendix: Presentation of maps relevant to the CHA 

                                                      
2  The BAP is also undergoing update to account for revisions to the CHA component as well as to reflect the transition of the Project 

from construction to operation phase (refer to the latest Mott MacDonald, 2018 version) 
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2 Project description and applicable 

standards 

2.1 Project description 

The Project comprises the development of two geothermal fields within the Sarulla valley: 
Silangkitang (SIL) and Namora I Langit (NIL). Each geothermal field comprises geothermal 
production and reinjection wells as well as power plants (one 110MW unit at SIL and two 
110MW units at NIL). The two geothermal fields are connected via an approximate 14km high 
voltage overhead transmission line. 

Construction of the Sarulla geothermal power project commenced in 2013 and the SIL unit 
achieved commercial operation date (COD) in March 2017, with NIL-1 unit achieving COD in 
October 2017 and the NIL-2 unit achieving COD in May 2018. 

The location of the Project is shown in Figure 1 below and a full description of the Project is 
given in Chapter 1 of Volume II: Environmental, Social and Health Impact Assessment (ESIA) 

Addendum prepared by Environmental Resources Management (ERM) for SOL in October 
2013 (SOL, 2013).  
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Figure 1: Sarulla geothermal field: location of project infrastructure 

 
Source: Mott MacDonald, 2018 

2.2 Project area of influence (AoI) 

Ecological assessments need to identify the ecological features and interactions which occur 
within the areas likely to be affected by a project, this area being known as the project area of 
influence (AoI). The Project AoI includes: 

● Areas directly within the Project footprint 

● Areas which will be temporarily affected during construction (including access routes) 
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● Areas where there is a risk of pollution and noise disturbance during construction and/or 
operation 

● A wider extent to encompass potential indirect/induced impacts 

As the NIL and SIL geothermal fields are located far apart, the Project AoI is separate for each 
area. The Project AoIs for NIL and SIL each comprise the following: 

● Local AoI: The Project footprint (including both permanent features, temporary construction 
areas, and access roads) and surrounding habitat up to 150m 

● Wider AoI: Surrounding habitat up to 2km from the Project footprint 

The overall Project AoI is therefore taken as the larger of these two components ie 2km from the 
NIL and SIL Project footprints. 

2.3 Applicable standards 

2.3.1 International Finance Corporation (IFC) standards and guidance 

The IFC PS6 (IFC, 2012a) and Guidance Note 6 (GN6) (IFC, 2012b) have been applied to the 
Project as best practice international standards. In accordance with IFC PS6, habitats are 
divided into modified, natural, and critical habitats (CH). CH can be either modified or natural 
habitats supporting high biodiversity value. Identification of CH for the Project has been based 
on the following criteria:  

● Habitat of significant importance to critically endangered and/or endangered species (IUCN 
Red List)  

● Habitat of significant importance to endemic and/or restricted-range species  

● Highly threatened and/or unique ecosystems  

● Area associated with key evolutionary processes  

● Internationally recognised areas 

The IFC PS6 states that in areas of CH, the Borrower will not implement any project activities 
unless:  

● No other viable alternatives within the region exist for development of the project on modified 
or natural habitats that are not critical  

● The project does not lead to measurable adverse impacts on those biodiversity values for 
which the CH was designated, and on the ecological processes supporting those biodiversity 
values  

● The project does not lead to a net reduction in the global and/or national/regional population 
of any critically endangered or endangered species over a reasonable period of time  

● A robust, appropriately designed, and long-term biodiversity monitoring and evaluation  

● Program is integrated into the client’s management program 

2.3.2 Asian Development Bank (ADB) standards 

The ADB SPS 2009 sets out policy principles and outlines the delivery process for ADBs 
safeguard policy in relation to environmental safeguards. The ADB has adopted a set of specific 
safeguard requirements that borrowers/clients are required to meet in addressing environmental 
and social impacts and risks. ADB staff will ensure that borrowers/clients comply with these 
requirements during project preparation and implementation.  
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The safeguard policies are operational policies that seek to avoid, minimise, or mitigate the 
adverse environmental and social impacts of projects including protecting the rights of those 
people likely to be affected or marginalised by the development process. ADBs safeguard policy 
framework in the SPS consists of three operational policies on the environment, indigenous 
people, and involuntary resettlement. ADB has developed operational procedures to be followed 
in relation to the SPS policies and these are included in the ADB Operations Manual.  

Requirements for assessing and addressing biodiversity effects of projects are set out within 
ADB Safeguard Requirements 1: Environment, Section D8 ‘Biodiversity Conservation and 
Sustainable Natural Resource Management’. This document is included as an appendix to the 
SPS. 

Obligations on the borrower/client differ depending on whether the habitat is classified as 
modified, natural or critical. When the project involves activities in a CH, ADB requires the 
borrower/client to retain qualified and experienced external experts to assist in conducting the 
assessment. 

ADB SPS 2009 (paragraph 28) pertaining to CH states that: 

● For areas of CH, the requirements state that no project activity will be implemented in areas 
of critical habitat unless; 

● There are no measurable adverse impacts, or likelihood of such, on the CH which could 
impair its high biodiversity value or the ability to function 

● The project is not anticipated to lead to a reduction in the population of any recognized 
endangered or critically endangered species or a loss in area of the habitat concerned such 
that the persistence of a viable and representative host ecosystem be compromised 

● For any lesser impacts, mitigation measures will be designed to achieve at least no net loss 
of biodiversity within natural and critical habitats. They may include a combination of actions, 
such as post-project restoration of habitats, offset of losses through the creation or effective 
conservation of ecologically comparable areas that are managed for biodiversity while 
respecting the ongoing use of such biodiversity by Indigenous Peoples or traditional 
communities, and compensation to direct users of biodiversity 
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3 Methodology 

3.1 Overview 

The CHA has been developed using a combination of approaches, including literature reviews 
of publicly available information, published scientific research and Project documents such as 
impact assessments, as well as baseline monitoring, targeted biodiversity surveys, and ongoing 
annual biodiversity monitoring commissioned by SOL. 

In order to undertake a CHA, a geographical area for which CH criteria (C1 to C3) can be 
applied must be determined; this area (or ‘discreet management unit’) is defined in section 3.3. 
Given the large extent of this area, it is likely that species may be present within it which may 
meet the thresholds for CHA; however, are not affected or likely to be affected as they do not 
occur within the Project AoI (as defined in Section 2.2). Therefore, only those species which 
have been recorded, or have a reasonable likelihood of occurring within the Project AoI due to 
suitable habitat conditions, have been considered in the CHA. This has been based on data 
collected during the baseline and monitoring surveys outlined in section 3.4. 

3.2 Critical habitat criteria 

According to the IFC, the identification of CH is based on five criteria (IFC, 2012a, 2012b): 

● C1: Critically endangered and/or endangered species 

● C2: Endemic3 and/or restricted-range species 

● C3: Concentrations of migratory and congregatory species 

● C4: Highly-threatened and unique ecosystems 

● C5: Key evolutionary processes 

In addition to the above five biological criteria, the IFC GN6 (IFC, 2012b) clarifies further 
circumstances in which an area may be recognised as CH. The additional criteria that are 
relevant to this project include: 

● C6: Legally protected areas in IUCN Categories I-II 

● C7: Internationally recognised areas 

It is recognised that not all CH is equal; the IFC GN6 (2012b) categorises two main grades of 
critical habitat which are applicable to C1 to C3:  

● Tier 1 critical habitat, highest importance, in which development is generally very difficult to 
implement and offsets are generally not possible except in exceptional circumstances 

● Tier 2 critical habitat, high importance, in which development can be implemented through 
appropriate planning and mitigation, and offsets may be possible under some circumstances 

3.3 Discrete management unit 

The Batang Toru forest (where the Project is located) comprises two discreet blocks divided by 
the Sarulla Valley (see Figure 5, Appendix A). Overall the forest covers approximately 
134,000ha, with the western block accounting for around two-thirds of this area (c.90,000ha).  

                                                      
3 The endemic region of analysis for the CHA is considered to be the island of Sumatra. 
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The majority of the new construction undertaken by SOL in the NIL area is within the contiguous 
forest boundary of the Western Batang Toru Forest Block (WBTFB), with only a small portion 
developed outside the forest on previously cleared or agricultural land. Conversely, the SIL area 
has been developed outside of the forest boundary of both the WBTFB and the adjacent 
Eastern Batang Toru Forest Block (EBTFB). Following environmental impact assessments 
undertaken in 2009 and updated in 2013 (SOL, 2013) it was determined that significant impacts 
on biodiversity will occur within the forest habitats only and therefore only the NIL Project area is 
considered within the Project’s BAP and within this CHA; specifically habitats within the 
contiguous boundary of the WBTFB which have been identified as supporting the presence of 
critical habitat triggers. 

For criterion C1 to C3 outlined in section 3.2 above, it was necessary to determine a geographic 
boundary which defines the area of habitat considered within the CHA (known as a discrete 
management unit, DMU) (IFC, 2012b). IFC GN6 (IFC, 2012b) defines the DMU as an area with 
a definable boundary within which the biological communities and/or management issues have 
more in common with each other than they do with those in adjacent areas. No DMU was 
specifically determined as part of the CHA undertaken as part of the ESIA (SOL, 2013). 
However, following discussions with Lenders in February 2014, it was agreed that the DMU 
should comprise the WBTFB.  

3.4 Biodiversity baseline and monitoring surveys 

The following baseline and monitoring surveys have been undertaken between 2013 and 2018 
to identify habitats and species of conservation importance which may be affected by the 
Project.  

3.4.1 ESIA biodiversity baseline surveys 

Biodiversity baseline surveys were undertaken by ERM as part of the ESIA (SOL, 2013) and an 
assessment of the Project was carried out to IFC PS6 standards. This included the following:  

● Flora and vegetation survey (including habitat mapping)  

● Mammal survey (including bats)  

● Bird survey  

● Reptile and amphibian surveys  

● Invertebrates surveys  

The ESIA involved a combination of desktop and field-based sources, with field surveys 
conducted in April 2013 covering both the NIL and SIL areas. Details of the survey methods and 
field reports are provided in the ESIA (SOL, 2013). In addition to field surveys, community-
based interviews and literature reviews were conducted to obtain supplemental information on 
species within the Project area. ERM’s surveys identified an area of the NIL Project (around 
NIL-1 and WJP-1n) as ‘potential critical habitat’. The SIL area was not considered to be 
potential critical habitat due to the absence of forest habitats and presence of highly modified 
agricultural land. A CHA was undertaken by ERM to help identify the conservation priorities 
which apply to the Project following IFC PS6 and ADB requirements (SOL, 2013).  

Based on the April 2013 biodiversity baseline data collected by ERM, it was determined that 
further surveys should be carried out around the ‘potential critical habitat’ near NIL-1 and WJP-
1n. A habitat condition assessment was undertaken by Mott MacDonald in September 2013 to 
assess the suitability of the habitats within the Project AoI near NIL-1 and WJP-1n to support 
endangered and critically endangered species. This comprised field surveys of all 
representative habitat types and verification using satellite imagery for the site. All habitats 
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within the targeted survey area were assessed with regards to their type and suitability to 
support IUCN Red Listed species. In addition, all faunal species and their field signs 
encountered during the survey were also recorded. A detailed description of the methodology 
and results of this habitat condition assessment are documented in Volume II of the ESIA (SOL, 
2013). 

Following the April 2013 and September 2013 surveys, it was concluded that critical habitat is 
present to support, or has the potential to support, endangered and critically endangered 
species within the NIL area only, as the SIL area was to be constructed outside of forest 
habitats on highly modified agricultural land.  

3.4.2 Further biodiversity baseline surveys (PanEco-YEL, 2013 and 2014) 

The CHA was updated by Mott MacDonald as part of the BAP and gaps in the ecological 
baseline data were identified as part of this process. Therefore, further biodiversity surveys were 
undertaken by PanEco-YEL (a consortium of international and national nongovernmental 
organisations (NGO) operating in Batang Toru forest) in November 2013 as well as further desk 
studies and consultation on the flora and fauna of the Batang Toru forest in May 2014. The 
PanEco-YEL surveys initially comprised a rapid ecological assessment of the forest near NIL-1n 
and WJP-1n and were followed by more detailed surveys in June 2014. The methodology and 
results of these 2013 and 2014 surveys are summarised in PanEco-YEL, July 2014, and 
PanEco-YEL, November 2014. The surveys included the following methods:  

● Reconnaissance transect surveys for siamang, agile gibbon and Sumatran orangutan (16 –
22 November 2013)  

● Camera trapping for Sumatran tiger, Asian tapir, and Malayan pangolin as well as marbled 
cat, Sumatran serow, sambar deer, Malaysian sun bear, binturong, slow loris and wild boar 
(16 November 2013 continuing until 30 June 2014)  

● Remote aerial survey using unmanned aerial vehicles (UAVs) for detailed habitat mapping 
(20 – 22 November 2013)  

● Orangutan nest survey (June 2014)  

● Fixed call count survey for siamang and agile gibbon (June 2014)  

● Sun bear signs survey (June 2014)  

A rapid botanical survey was also conducted in September 2014 by a team from Andalas 
University, focussing on the NIL-1/WJP-1n area (Nurainas et al., 2014). Details of the survey 
methodology and results are provided in Nurainas et al. (2014). 

The outcomes of these surveys were used to inform the development of the CHA and BAP by 
Mott MacDonald in 2015 (Mott MacDonald, 2015). 

3.4.3 Biodiversity monitoring surveys (PanEco-YEL, 2016 and 2017) 

Subsequent biodiversity monitoring surveys were conducted by the PanEco-YEL (the local 
biodiversity experts) on an annual basis after the biodiversity monitoring plan was produced by 
SOL in 2015. The biodiversity monitoring reports focused on primates as well as species 
identified via camera traps. Biodiversity monitoring was conducted in 2016 and 2017 and data 
extracted from the monitoring reports has been used to inform and update the habitat-qualifying 
species listed in this CHA. Refer to PanEco-YEL (2016) and PanEco-YEL (2017) reports for 
details of the survey methods including maps of camera trap and transect locations, and 
discussion of the monitoring results. 
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4 Criteria assessment 

4.1 Overview 

An assessment of the species which have been recorded or have a reasonable likelihood of 
occurring in the Project AoI has been undertaken for IFC PS6 C1 to C3 (IFC, 2012a, 2012b). 
Further details by taxonomic group are presented in sections 4.2.1 to 4.2.5 below. A summary 
of the species which are considered to trigger CH is given in Table 4. An assessment of IFC 
PS6 C4 to C7 is given in sections 4.3 to 4.7. 

4.2 Assessment of C1 to C2 

4.2.1 Mammals 

Six IUCN Red List critically endangered and endangered mammal species have been recorded 
during field surveys undertaken within the Project AoI (SOL, 2013; PanEco-YEL, 2014, 2016 & 
2017). Two species are considered to be endemic to Sumatra and one is considered to be an 
endemic sub-species. Further details are given in sections 4.2.1.1 to 4.2.1.6. 

4.2.1.1 Sumatran tiger (Panthera tigris sumatrae), IUCN Critically Endangered, Endemic 

Sumatran tiger is an endemic sub-species to Sumatra and is known to persist in twelve tiger 
conservation landscapes (TCLs). In 2010, the Global Tiger Recovery Program estimated 250-
400 tigers remaining in Sumatra (within protected areas), although estimations put the figure as 
high as 679 based on data gathered from ten principal locations (excluding the Batang Toru 
forest) (Linkie et al., 2008). No population data is available for the WBTFB (Ministry of Forestry, 
2007) however, based on IUCN population estimates for Sumatran tiger by area, the DMU 
comprises approximately 1.7% of the total area of the principal locations in which they are 
found. It is therefore considered likely that the Batang Toru supports under 10% of the 
Sumatran tiger population. 

Evidence of Sumatran tiger was recorded during the biodiversity surveys undertaken by ERM in 
April 2013 and by PanEco/YEL in November 2013 (refer to Figure 8 in Appendix A). Evidence of 
a tiger was observed through its scat containing pangolin remains near an active fumarole close 
to WJP1 in 2013. The Sumatran tiger is known to occur in low densities and have a wide range 
within the WBTFB (PanEco-YEL, 2014). This species is tolerant of a wide variety of habitats, 
mainly requiring vegetation cover, access to water and sufficient prey (Mazak,1981). These are 
all present in the forest within and contiguous to the NIL Project AoI.  

Given evidence of the species was recorded during both biodiversity surveys it is considered 
likely that at least one animal occurs regularly in the area. However, given their wide-ranging 
nature (males may occupy ranges up to 274km² and females up to 70km²) without further 
extensive surveys it is not possible to determine the frequency of occurrence. 

All habitats within WBTFB are therefore considered suitable for Sumatran tiger and have the 
propensity to support the species. However, the suitability of the different habitats will vary 
depending on type, condition, and proximity to sources of disturbance from human activity. For 
example, the existing roads near the forest boundary will be of less value to the species and its 
prey compared to primary forest within the forest interior. The overall extent of the habitat 
suitable for Sumatran tiger within the Project AoI is within the contiguous forest. The two 
locations of the field signs found during the PanEco-YEL surveys in 2013 were within 50m and 
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375m respectively of WJP-1, as shown in Figure 8 within Appendix A. Biodiversity surveys 
conducted in 2016 and 2017 did not show any evidence of the Sumatran tiger. 

Based on the available population data for Sumatran tiger, the DMU is considered a C1 and C2 
Tier 2 critical habitat for this species. 

4.2.1.2 Tapanuli orangutan (Pongo tapanuliensis), IUCN Critically Endangered, Endemic 

A genetically distinct sub-population of orangutan, the Tapanuli orangutan has been recently 
described and was categorised as IUCN Red List critically endangered in 2017 (Nowak et al., 
2017). The Sumatran orangutan (Pongo abelii) was previously listed in the BAP as a priority 
species and has now been replaced with the Tapanuli orangutan based on the updated 
information provided in the IUCN Red List. Tapanuli orangutan are known to occur within the 
Batang Toru region and are not found within other areas in Sumatra. Based on IUCN Red List 
descriptions (2018), the Tapanuli distribution is separated by around 100km from the closest 
population of Sumatran orangutan to the north.  

Population of the Tapanuli orangutan is estimated at fewer than 800 individuals (Wich et al., 
2016). Viable populations of Tapanuli orangutan exist in WBTFB while concerns of non-
sustainable Tapanuli populations are concentrated within the EBTFB and Sibual Buali nature 
reserve. Estimated populations derived from surveys conducted by PanEco estimated 530 
individuals within the WBTFB (refer to Figure 2). The WBTFB therefore supports approximately 
70% of the global population.  

Tapanuli orangutans are associated with primary and old growth secondary forests, in particular 
high populations and densities of orangutans are typically found in peat-swamp forests and 
lowland forests on mineral soils (Wich et al., 2016). Campbell-smith et al. (2011) have also 
suggested that orangutan populations can survive in slightly logged forests with agricultural land 
use, especially oil palm plantations which can replace natural food sources for orangutans. 
Peat-swamp forests and lowland forests are some of the most targeted areas for agricultural 
expansion in Sumatra. This has resulted in lower orangutan population in forests surrounding 
human activities, as recorded around the Batang Toru where poaching and/or human-animal 
conflicts are the main attributes to low orangutan densities (Wich et al., 2016). The species is 
known to be an opportunistic forager, feeding predominantly on fruits as well as young leaves, 
shoots, bark, insects, honey, and birds eggs (Galdikas, 1988). 

Figure 2 indicates that the orangutan range overlaps the NIL Project AoI. Analysis of habitats 
present within the AoI indicates that suitable habitat for this species is present within the NIL 
Project AoI, in particular within the disturbed/secondary forest and tall primary forest (refer to 
Figure 6, Appendix A). Other habitats such as mixed forest and low primary forest are 
considered less suitable due their lack of botanical diversity and fruiting trees. However, these 
habitats may provide connective corridors to more optimal areas.  

Direct evidence of orangutan (nests) was recorded during the targeted field surveys undertaken 
by PanEco-YEL in June 2014 (refer to Figure 9 in Appendix A). Anecdotal evidence from local 
people and site workers indicates that orangutans are occasionally seen in WBTFB near the 
Project AoI but in very low densities. However, based on recent surveys conducted, no sightings 
of the animal or orangutan nests have been recorded (PanEco-YEL, 2016 and 2017). Based on 
the available information for the Tapanuli orangutan, the DMU is considered to be C1 Tier 1 and 
C2 Tier 2 critical habitat for this species. 
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Figure 2: Tapanuli orangutan population within BTFC 

 
Source: Mott MacDonald, 2018 (information provided by PanEco) 

4.2.1.3 Agile gibbon (Hylobates agilis), IUCN Endangered 

Populations of agile gibbon are distributed across Sumatra (excluding the far north) and Borneo 
as well as Peninsular Malaysia and Thailand. Populations within the WBTFB are currently 
unknown; however, estimates of 4500 individuals are found within Bukit Barisan Selatan 
National Park, in the south-east of Sumatra (O’Brien et al., 2004), which is approximately four 
times larger than the WBTFB. 
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Agile gibbons are associated with tall dipterocarp and peat swamp forests. They are 
predominantly arboreal, and their diet comprises of fruits, leaves and insects. The home range 
of the species is estimated to be around 29ha (Geissmann & Nijman, 2008). Refer to Figure 10, 
Appendix A for estimates of agile gibbon ranges made by PanEco in 2014. 

Agile gibbons were recorded in the biodiversity surveys undertaken by ERM in April 2013 and 
by PanEco-YEL4 in 2013, 2014, 2016 and 2017 (refer to Figure 8 and Figure 9, Appendix A). It 
is estimated that there are approximately seven groups within the proximity of the Project AoI, 
the closest of which was located within 50m of the Project site near WJP1.  

Suitable habitat such as disturbed/secondary forest and adjacent tall primary forest are present 
within the proximity of the Project site (refer to Figure 6, Appendix A). Mixed forest and low 
primary forest are considered less suitable due their low botanical diversity and availability of 
fruiting trees; however, these habitats may provide connective corridors to more optimal areas. 

Given the wide range of the species within the region it is not considered likely that the DMU 
supports over 10% of the global population. However, given current threats to their forest 
habitats, the WBTFB is likely to support regionally important populations. The DMU is therefore 
considered to be a C1 Tier 2 critical habitat for this species. 

4.2.1.4 Siamang (Symphalangus syndactylus), IUCN Endangered 

Siamang are distributed across Sumatra as well as Peninsular Malaysia and Thailand, however 
their population in the WBTFB is currently not known. O’Brien et al. (2004) estimates 22,390 
individuals within the Bukit Barisan Selatan National Park, located in the south-east of Sumatra. 
This species has similar habitat requirements to agile gibbon; however, it is more tolerant of 
degraded forest (Geissmann et al. 2006). Siamang are found predominantly in primary and 
secondary forests. All canopy levels are utilised for foraging, and tall emergent trees are 
essential for overnight nesting sites.  

Siamangs were recorded in the biodiversity surveys undertaken by ERM in April 2013 and by 
PanEco-YEL5 in 2013, 2014, 2016 and 2017, including a group of Siamang observed 
approximately 2km from the NIL Project site. Refer to Figure 8 and Figure 9 (Appendix A) for 
locations of sightings and vocalisations in 2013 and 2014. 

Suitable habitat such as disturbed/secondary forest and adjacent tall primary forest are present 
within the proximity of the Project site. Mixed forest and low primary forest are considered less 
suitable due their low botanical diversity, canopy height and availability of fruiting trees; 
however, these habitats may provide connective corridors to more optimal areas. The habitats 
found within the Project AoI are shown in Figure 6, Appendix A. 

Given the wide range of the species within the region it is not considered likely that the DMU 
supports over 10% of the global population. However, opportunistic collection of the siamang for 
pet trade in Sumatra persists and the threat extends to populations in national parks and 
protection forest (O’Brien et al.,2004). The siamang is also threatened by forest conversion to 
agriculture or plantations surrounding the WBTFB. Within the region of North Sumatra, the 
WBTFB remains a relatively untouched area providing suitable habitat for siamang and 
therefore, given current threats to their forest habitats, it is considered likely that the WBTFB 

                                                      
4 PanEco-YEL annual Biodiversity Monitoring for SOL Geothermal Project area, North Tapanuli, North Sumatra. Camera trapping and 

primate surveys 
5 PanEco-YEL Annual Biodiversity Monitoring for SOL Geothermal Project area, North Tapanuli, North Sumatra. Camera trapping and 

primate surveys. Conducted in 2013, 2014, 2016 and 2017. 
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supports regionally important populations of siamang. The DMU is therefore considered to be a 
C1 Tier 2 critical habitat for this species. 

4.2.1.5 Mitred leaf monkey (Presbytis melanophos), IUCN Endangered, Endemic 

Mitred leaf monkeys are endemic to Sumatra (Nijman & Manullang, 2008); however their 
population size is currently unknown within Sumatra. Nijman & Manullang (2008) stated that the 
mitred leaf monkey is relatively common in its remaining and appropriate habitat, but its 
occurrence is very patchy and fragmented. This species is predominantly found in primary, 
secondary and shrub forests as well as plantations. Diet comprises mainly of leaves and the 
occasional fruits, seeds and flowers (Nijman & Manullang, 2008). 

Surveys conducted by PanEco in 2013 and 2014 identified mitred leaf monkey in the forest 
surrounding the NIL Project AoI (refer to Figure 8 and Figure 9, Appendix A). Biodiversity 
surveys conducted by PanEco in 2016 also observed a group of mitred leaf monkey within 2km 
of the NIL site (PanEco, 2017). Suitable habitat such as disturbed/secondary forest, primary 
forest (low and tall) and mixed forest are present within the proximity of the Project site. 
Locations of these habitats within the Project AoI are shown in Figure 6, Appendix A. 

The WBTFB represents approximately 0.69% of the remaining rainforest within Sumatra. It is 
therefore considered unlikely that the DMU supports over 10% of the global population; however 
given that the population distribution of mitred leaf monkey is not well understood, the WBTFB is 
considered potential habitat of significant importance to this endangered species. The mitred 
leaf monkey is therefore considered to trigger C1 Tier 2. 

Taking a precautionary approach, it is considered that the DMU has the potential to support 
over 1% of the mitred leaf monkey global population. Based on IFC GN6 (2012), the mitred leaf 
monkey is considered endemic (to Sumatra) but not range-restricted, therefore it is considered 
to trigger C2 Tier 2 (where the DMU is known to sustain over 1% but less than 95% of the global 
population of an endemic species). The DMU is therefore considered a C1 Tier 2 and C2 Tier 2 
critical habitat for this species. 

4.2.1.6 Malayan pangolin (Manis javanica), IUCN Critically Endangered 

Malayan pangolin is distributed throughout South East Asia in the following countries: Brunei 
Darussalam; Cambodia, Indonesia, Lao People's Democratic Republic, Malaysia, Myanmar, 
Singapore, Thailand and Viet Nam (Duckworth et al., 2008); however, overall population 
estimates are not known (Challender et al., 2014). This species can be found in primary and 
secondary forest as well as cultivated land such as plantations and gardens.  

Evidence of Malayan pangolin was recorded within 350m of the Project site during field and 
camera trap surveys conducted by PanEco-YEL. The locations of the field signs found during 
the surveys in 2013 and 2014 are shown in Figure 8 and Figure 9 within Appendix A.  

Based on the widespread geographical distribution of Malayan pangolin the DMU is not 
considered likely to support over 10% of the global population; however, the habitat within the 
WBTFB does regularly support this species. Therefore, the DMU is considered a C1 Tier 2 
critical habitat for Malayan pangolin. 

4.2.2 Birds 

Four endemic birds to Sumatra were recorded during the field surveys for birds undertaken 
within the Project AoI in 2014 (van Balen and Putra, 2014). One species, bronze-tailed peacock-
pheasant (Polyplectron chalcurum) has been reclassified from vulnerable to least concern since 
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this survey was completed (BirdLife International, 2016b)6. The three other species are 
classified as near threatened (Blue-masked leafbird, Chloropsis venusta) and least concern 
(Sumatran treepie, Dendocitta occipitalis and Sumatran trogon, Apalharpactes mackloti). 

All four species are associated with montane rainforest habitats and their distributions are 
broadly concurrent with the Sumatran Montane Rain Forest ecosystem (World Wildlife Fund, 
2018) which covers approximately 72,800 km² (above 1000m in altitude) along the entire length 
of the western side of the island. Whilst overall population estimates are known for some of 
these species, the populations within the Batang Toru are not known; however, based on the 
extent of their geographical distributions it is not considered that the WBTFB supports over 1% 
of the global population ranges, nor are they restricted range species as defined by IFC PS6 (ie 
occurring in an area of 50,000km² or less). It is therefore considered that none of these species 
trigger T1 or T2 critical habitat under criterion 2. 

Sumatran laughingthrush (Garrulax bicolor)7 was not recorded during field surveys within the 
Project AoI; however, it was found during a survey of bird dealers who had trapped several birds 
from the wider Batang Toru forest (undisclosed locations). The main threat to the Sumatran 
laughingthrush is the illegal trade for the cage bird industry at a national level, compounded by 
habitat loss (BirdLife International, 2018). The endangered Sumatran laughingthrush was 
originally distributed along the length of the montane spine of Sumatra. However, recent 
surveys suggest that the species can be found in small scattered sites across Sumatra, 
including Bukit Barisan Selantan National Park (south Sumatra), Batang Toru (North Sumatra) 
and Ulu Masen (Aceh) (BirdLife International, 2018). The number of birds living in WBTFB is 
unknown. However, the largest extent of remaining habitat of the Sumatran laughingthrush is in 
Aceh province, where the species is still relatively widespread although highly localised and 
heavily trapped (Eaton et al. 2015). Taking a precautionary approach, the WBTFB could support 
over 1% of the global population ranges and may therefore be considered a C2, Tier 2 critical 
habitat trigger. However, the lack of recorded sightings of Sumatran laughingthrush within the 
Project AoI indicates that this species is unlikely to be present, and is therefore not considered 
further within this CHA. 

The 2015 CHA conservatively considered the bronze-tailed peacock to be a ‘priority species’ 
due to its endemism (C2, Tier 2) and known recorded presence within the Project AoI. However, 
having revisited information regarding population distributions as described above, this species 
is no longer considered to trigger C2 criteria as it is not considered that the WBTFB supports 
over 1% of the global population ranges, nor is it a restricted range species as defined by IFC 
PS6 (ie occurring in an area of 50,000km² or less). The bronze tailed peacock is therefore not 
considered a priority species. The Sumatran laughingthrush was also previously considered a 
priority species. This bird is still considered a C2, Tier 2 species however was not actually 
recorded during field surveys and is therefore not considered likely to be present within the 
Project AoI (and hence not considered a priority species). This represents a notable difference 
from the 2015 CHA in that the previous two priority bird species are no longer considered as 
such.  

Helmeted hornbill (Rhinoplax vigil) was heard on two consecutive days near NIL1 in the 2014 
PanEco/YEL surveys. The conservation status of this species was updated from near 
threatened to critically endangered in 2016, and therefore this species is now considered of high 

                                                      
6  Bronze-tailed peacock-Pheasant changed IUCN status from vulnerable to least concern. BirdLife International. 2016. Polyplectron 

chalcurum. The IUCN Red List of Threatened Species 2016: e.T22679361A92812514. http://dx.doi.org/10.2305/IUCN.UK.2016-
3.RLTS.T22679361A92812514.en. Downloaded on 04 October 2018 

7  Sumatran laughingthrush changed IUCN status from VU to EN. BirdLife International. 2016. Garrulax bicolor. The IUCN Red List of 
Threatened Species 2016: e.T22734448A95085919. http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22734448A95085919.en. 
Downloaded on 04 October 2018 

http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22679361A92812514.en
http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22679361A92812514.en
http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22734448A95085919.en
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conservation value (but was not included as a priority species in the original CHA due to its 
IUCN status at the time being only near threatened).  

The helmeted hornbill is therefore the only bird included as a priority species in this revised 
CHA. This species known to occur in Myanmar, peninsular Thailand, Sabah, Sarawak and 
peninsular Malaysia, Singapore, Kalimantan and Sumatra, Indonesia, and Brunei (BirdLife 
International, 2018). It is generally scarce, occurring at low densities even in optimal habitat. 
Based on the widespread geographical distribution of helmeted hornbill, the DMU is not 
considered likely to support over 10% of the global population; however, the habitat within the 
WBTFB in known to support this species. Therefore, the DMU is considered a C1 Tier 2 critical 
habitat for helmeted hornbill. 

4.2.3 Reptiles and amphibians 

Three endemic reptile and amphibian species to Sumatra were recorded during field surveys 
undertaken in the Project AoI in 2014 (Kamsi et al., 2014). One species is classified as least 
concern on IUCN Red List, one is classified as data deficient and one has not been assessed; 
no endangered or critically endangered species have been recorded. 

4.2.3.1 Wegner’s glass lizard (Ophisaurus wegneri), IUCN Data Deficient, Endemic 

Wegner’s glass lizard is endemic to Sumatra. It has previously only been reported from a single 
location at Bukittinggi, West Sumatra (Richman & Böhm, 2010) and is believed to be associated 
with montane habitats (Kamsi et al., 2014). Based on its limited known distribution, the WBTFB 
could represent a significant area for this potentially range-restricted species. Therefore, taking 
a precautionary approach the DMU is considered to be a C2 Tier 1 critical habitat for this 
species. 

4.2.3.2 Hayek’s slender agama (Bronchocela hayeki), IUCN Not Classified, Endemic 

Hayek’s slender agama is endemic to Sumatra. Its range is not clearly defined; however, it is 
only currently reported to occur within the north of the island (Reptile Database, 2018). It is not 
considered likely that the WBTFB supports over 95% of the population of the species; however, 
taking a precautionary approach it is considered to have the potential to support over 1%. The 
DMU is therefore considered to be C2 Tier 2 critical habitat for this species. 

4.2.3.3 False file-eared tree frog (Polypedates pseudotilophus), IUCN Least Concern, 
Endemic 

False file-eared tree frog is considered to be endemic to Sumatra and (provisionally) Java 
following taxonomic reclassification in 2014; the Javan sub-populations are considered likely to 
be separate species (Matsui et al., 2014). The species has a widespread but isolated 
distribution within primary and secondary forest; it is believed to be restricted to known sites due 
to extensive habitat loss, notably lowland forest (IUCN SSC Amphibian Specialist Group, 2018). 
It is not considered likely that the WBTFB supports over 95% of the population of the species; 
however, taking a precautionary approach it is considered to have the potential to support over 
1% of the population. The DMU is therefore considered to be C2 Tier 2 critical habitat for this 
species.  

4.2.4 Plants 

Despite high biodiversity and endemism in Sumatra, data and evaluation of plant species for the 
island has been limited. It is estimated that Sumatra supports over 10,000 plant species; in 
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2001, the Critical Ecosystem Partnership Fund (CEPF) estimated that only approximately 15% 
of the species had been recorded/described at that point. 

Botanical information for the Batang Toru Forest is limited. A detailed survey of the area was 
undertaken by PT Newmont Horas Nauli in 2003, as part of a baseline study for the Martabe 
gold mine (Newmont, 2003), located approximately 35km to the south of the Project site. A total 
of 607 species were recorded or collected; of which eleven are listed as endemic to Sumatra 
including six potential new species for the island (see Table 2).  

Table 2: Endemic plant species recorded as part of the baseline study for the Martabe 
gold mine in 2003 

Family  Scientific name Comments 

Apocynaceae Wrightia sp. Potential new species for Sumatra 

Araliaceae Arthrophyllum sp. Potential new species for Sumatra 

Araliaceae Arthrophyllum papyraceum Endemic to Sumatra 

Asteraceae Blumeopsis flava Endemic to Sumatra 

Caesalpiniaceae Bauhinia sp. Potential new species for Sumatra 

Euphorbiaceae Aporosa sp. Potential new species for Sumatra 

Euphorbiaceae Macaranga sp. Potential new species for Sumatra 

Euphorbiaceae Mallotus sp. Potential new species for Sumatra 

Pentaphragmataceae Pentaphragma bartletti Endemic to Sumatra 

Rafflesiaceae Rafflesia gadutensis Endemic to Sumatra 

Tectaria group Heterogonium subglabrum Endemic to Sumatra 

Source: Newmont, 2003 

A botanical specialist undertook a plant survey during the PanEco/YEL rapid biodiversity survey 
in September 2014 in the NIL Project area. A total of 222 species from 65 families were 
identified during the study. The family of Orchidaceae comprised the highest number of species 
(17 species), followed by Rubiaceae (15 species), Zingiberaceae (13 species), Lauraceae (12 
species) and Myrtaceae (11 species).  

Table 3 shows the eight species from the SOL project AoI which are considered protected 
and/or endemic. Two species are considered of High Conservation Value: 

● Dark red meranti (Shorea platyclados), endangered and native of Sumatra 

● Nepenthes tobaica, only known from Northern Sumatra 

The population of the above two species are unknown but the species are known to occur in 
small areas within North Sumatra, including the WBTFB. 

Table 3: Flora of conservation value 

No Family  Species  Local 
name 

CITES Indonesian 
PP 7/19998  

IUCN 
Status 

1 Cyatheaceae  Cyathea 
contaminans  

Paku tiang  Appendix II - - 

2 Cyatheaceae  Cyathea glabra  Paku tiang  Appendix II - - 

3 Dipterocarpaceae  Shorea platyclados  Dark Red 
Meranti  

- - EN 

4 Nepenthaceae  Nepenthes 
albomarginata  

Tahul-tahul  Appendix II Protected Conservation 
dependent 

                                                      
8 Indonesian Wildlife Protection Act no.7/1999. Protected species list updated as of 11 July 2018. 
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No Family  Species  Local 
name 

CITES Indonesian 
PP 7/19998  

IUCN 
Status 

5 Nepenthaceae  Nepenthes tobaica  Tahul-tahul  Appendix II Protected LC  

6 Orchidaceae  Dendrobium 
pulchrum  

Anggrek  Appendix II - - 

7 Orchidaceae Calanthe triplicata  Anggrek  Appendix II - - 

Source: Mott Macdonald, 2018 

No further botanical surveys have been conducted within the Project AoI since the 2014 
surveys. Based on the outcome of these surveys, the species summarised in Table 4 are 
considered likely to occur within the Project AoI and it is therefore considered that the DMU 
supports at least C1 and C2 Tier 2 critical habitat for plant species.  

4.2.5 Aquatic organisms 

Sumatra is known to support patterns of freshwater endemism and it is therefore possible that 
some aquatic species may trigger critical habitat within the DMU. Given the limited amount of 
available data for aquatic species and the incomplete evaluation of the conservation status of 
the majority of species, a comprehensive assessment of those likely to be present within the 
WBTFB is not possible.  

The Project’s ESIA (SOL, 2013) and original BAP (Mott MacDonald, 2015) did not include 
detailed aquatic surveys as it was concluded at the time that the Project was unlikely to have 
significant impacts on surface water courses or aquatic ecosystems9. This is predominantly due 
to the Project design, which includes the following embedded mitigation measures: 

● Use of water treatment plant onsite for domestic wastewater 

● Locating most construction areas and well pads away from water courses 

● Implementing erosion control practices 

● Reinjection of brine from the power generation process into wells which eliminates the need 
for discharges to surface water 

● Limiting water abstraction for drilling (estimated requirement 0.02m3/s) to intakes only 
located on the Batang Toru river only (which has sufficient flow - approximately 100m3/s - to 
maintain ecosystem functioning) 

● Use of air cooled technology for the power plant to minimise operational water needs, which 
will be sourced from groundwater wells 

● Use of groundwater wells to supply domestic water during construction and operation 

The Project AoI for impacts on aquatic ecosystems is therefore not expected to extend further 
than the immediate location of Project activities, and no potential aquatic critical habitat triggers 
are located within this AoI. Therefore, aquatic species are not considered further within this 
CHA. 

4.3 C3: Migratory species and/or congregatory species 

No Criterion 3 species were identified for the Project. 

4.4 C4: Highly-threatened and unique ecosystems 

IFC GN6 (IFC, 2012b) defines highly threatened or unique ecosystems as those: 

                                                      
9 Refer to Section 3.6 (water balance study) of SOL, 2013 
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1. That are at risk of significantly decreasing in area or quality (eg an ecosystem losing a high 
percentage of its area each year) 

2. With a small spatial extent (eg occurring in very limited numbers/areas in the region), and/or 

3. Containing unique assemblages of species including assemblages or concentrations of 
biome-restricted species.  

Further guidance on identifying highly threatened or unique ecosystems is provided by the IUCN 
in Bland et al. (2016).  

The Batang Toru Forest Ecosystem (BTFE), which includes the DMU and part of the Project’s 
AoI, has been identified as of high scientific value because ‘it is thought to be a biogeographic 

transition area between the convergence point of southern and northern Toba Lake 

assemblages’ (Perbatakusuma et al., 2011). Refer to Appendix A, Figure 5 for a map showing 
the extent of the BTFE relative to the Project. 

The BTFE supports rainforest habitat which is highly threatened across Sumatra with a total 
estimated reduction in coverage of 25% (approximately five million hectares) between 1990 and 
2000 (World Conservation Society, Conservation and Ministry of Forestry in Perbatakusuma et 
al., 2011). The BTFE also contains ‘Kayu Arang’ forest areas which are very similar to Kerangas 
Forests (heath forests) as characterised by the nutrient deficient, acidic sandy soil arising from 
the area's siliceous parent rock. Plants growing within these forests have adapted to highly 
acidic soils as hydrogen ion toxicity prevents the growth of non-adapted species (Proctor, 1999). 
In general, heath forests have lower biodiversity as compared to tropical rainforests, but this has 
also resulted in high uniqueness of species found within. Examples can be seen within the 
Project area, in particular the Wegner’s glass lizard (Ophisaurus wegneri) and the pitcher plant 
(Nepenthes tobaica). The BTFE is also known to support the last populations of the Tapanuli 
orangutan. 

It is understood that there has been no legal logging within the protected areas of the BTFE 
since 2001, however the BTFE remains threatened by hunting/poaching and illegal logging by 
local communities and economic migrants. Industrial developments adjacent to and within the 
protected forest boundary (eg power generation and mining) also present a threat to the BTFE.  

Although the BTFE supports some habitat types that may be considered threatened, these 
habitats are not restricted to the BTFE and instead have widespread occurrence across 
Sumatra (for example, the WBTFB represents less than 1% of the remaining rainforest within 
Sumatra). The BTFE covers a relatively small area of approximately 1,500km2, although 85% of 
this is legally protected (through government designations as ‘protection forest’ or ‘conservation 
areas’). This relatively high level of protection is the result of several years of collaboration 
between local NGOs and local and provincial government to change the forest’s status and 
enhance its level of legal protection. Based on this, the BTFE is not considered to be an 
‘ecosystem at risk of significantly decreasing in area or quality’, but is it considered to have a 
small spatial extent. The BTFE also supports populations of some unique species, such as 
Tapanuli orangutan and Wegner’s glass lizard. Therefore, in accordance with the IFC GN6 
definition, the BTFE is considered a C4 critical habitat for highly threatened and unique 
ecosystems. 

4.5 C5: Areas associated with key evolutionary processes 

IFC GN6 (IFC, 2012b) defines key evolutionary processes as the physical features of a 
landscape that might be associated with a particular evolutionary process, and/or 
subpopulations of species that are phylogenetically distinct and may be of special conservation 
concern given their distinct evolutionary history. 
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The BTFE qualifies as a location which supports key evolutionary processes due to its distinct 
biogeographical location and the presence of endemic species found only within the BTFE such 
as the Tapanuli orangutan. 

The ecosystem within the DMU including the Project AoI is considered a C5 critical habitat for 
key evolutionary processes. 

4.6 C6: Legally protected areas in IUCN Categories I-II 

The Project’s AoI does not lie within any legally protected areas and therefore no Criterion 6 
areas were identified for the Project. 

4.7 C7: Internationally recognised areas 

Criterion 7 considers whether the DMU contains any of the following internationally recognised 
areas: 

● UNESCO Natural World Heritage Sites 

● UNESCO Man and the Biosphere Reserves 

● Key biodiversity areas (KBAs) 

● Wetlands designated under the Convention on Wetlands of International Importance (the 
Ramsar Convention) 

IFC GN6 states that internationally and/or nationally recognised area of high biodiversity value 
will likely qualify as critical habitat.  

The Batang Toru forest qualifies as an internationally recognised area on the basis it was 
identified as a KBA in 2007 during a joint initiative coordinated by the CEPF and Conservation 
International Indonesia (see Figure 3). The NIL Project is located partially within the Batang 
Toru forest KBA. The DMU including the Project AoI is therefore considered a C7 critical habitat. 
No other internationally recognised areas are present within the DMU. 
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Figure 3: Location of Sumatran key biodiversity areas 

 
Source: Conservation International, 2007 
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4.8 Summary 

Table 4 summarises the biodiversity features which meet the criteria for critical habitat within the 
DMU, as follows.  

● C1: A total of eight species (six mammals, one bird and one plant species) meet criterion C1, 
of which one species (the Tapanuli orangutan) is considered a Tier 1 and the remainder are 
considered Tier 2 

● C2: A total of seven species meet criterion C2 (three mammals, three reptiles/amphibians 
and one plant species), all of which are considered Tier 2 

● C3: No criterion C3 species are identified for the Project 

● C4: The Batang Toru Forest Ecosystem (BTFE) is considered a highly threatened and 
unique ecosystem 

● C5: The BTFE is considered an area associated with key evolutionary processes, as it 
supports the only remaining populations of the genetically distinct species of Tapanuli 
orangutan 

● C6: No legally protected areas in IUCN categories I-II are identified for the Project 

● C7: The Project AoI is partially within the Batang Toru KBA, which is an internationally 
recognised area 
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Table 4: Biodiversity features which meet the threshold for critical habitat in the DMU 

Common 
name 

Scientific 
name 

C1  C2 C3 C4 C5 C6 C7 Global population in 
the DMU 

Status 
(a) 

Section ref. 

Tier 1  Tier 2  Tier 1  Tier 2  

Mammals 

Sumatran tiger Panthera tigris 
sumatrae 

- x - x - - - - - <10% CR 4.2.1.1 

Tapanuli 
orangutan 

Pongo 
tapanuliensis 

x - - x - - - - - ~70% CR 4.2.1.2 

Agile gibbon Hylobates agilis - x - - - - - - - <10% EN 4.2.1.3 

Siamang Symphalangus 
syndactylus 

- x - - - - - - - <10% EN 4.2.1.4 

Mitred leaf 
monkey 

Presbytis 
melanophos 

- x - x - - - - - <10% EN 4.2.1.5 

Malayan 
pangolin 

Manis javanica - x - - - - - - - <10% CR 4.2.1.6 

Herpetofauna 

Wegner's glass 
lizard 

Ophisaurus 
wegneri 

- - - x - - - - - Unknown DD 4.2.3.1 

Hayek's slender 
agama 

Bronchocela 
hayeki 

- - - x - - - - - <10% NE 4.2.3.2 

False file-eared 
treefrog  

Polypedates 
pseudotilophus 

- - - x - - - - - Unknown LC 4.2.3.3 

Birds              

Helmeted 
hornbill 

Rhinoplax vigil - x - - - - - - - Unknown CR 4.2.2 

Plants              

Dark red 
meranti 

Shorea 
platyclados 

- x - - - - - - - Unknown EN 4.2.4 

Pitcher plants Nephentes 
tobaica 

- - - x - - - - - Unknown LC 4.2.4 

Habitats and ecosystems 

Batang Toru Forest Ecosystem & KBA - - - - - x x - x - - 4.3, 4.5 and 4.7 

Note: C1: Critically endangered and/or endangered species 
 C2: Endemic and/or restricted-range species. The endemic region of analysis for the CHA is considered to be the island of Sumatra. 
 C3: Concentrations of migratory and congregatory species 

C4: Highly-threatened and unique ecosystems 
C5: Key evolutionary processes 
C6: Legally protected areas in IUCN Categories I-II 
C7: Internationally recognised areas 
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 (a) Status: IUCN critically endangered and endangered species (CR: critically endangered; EN: endangered; VU: vulnerable; NT: near threatened; LC: least concern; DD: data 
deficient; NE: not evaluated) 

Source: Mott MacDonald, 2018 
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5 Critical habitat impacts and project 

requirements 

5.1 Overview 

The Project’s impacts on the features that have triggered CH criteria (see Section 4.2 to Section 
4.7 above), and SOL’s requirements with regard to CH are discussed in the following sections 
(refer to paragraphs GN98 to GN112 in IFC GN6 (IFC, 2012b)). A detailed review of Project 
impacts on CH triggers is not given within this CHA. However, by way of occurrence within the 
Project AoI, it is considered that all species included have the potential to be affected by one or 
more project related impacts.  

IFC PS6 focusses on appropriate mitigation and offset actions, to ensure net gain to CH in the 
country or region relating to the impact of the Project. This will be achieved through the 
application of the mitigation hierarchy10 and the implementation of the actions given in ‘Section 
7: BAP actions’ in the BAP. The main impacts of the Project on biodiversity are construction 
related (primarily associated with temporary and permanent habitat loss and increased human 
disturbance), while operational impacts are comparatively relatively minimal and primarily 
related to continued human disturbance. The BAP has recently been updated to cover the 
operational phase, with mitigation actions including continued awareness raising of communities 
and workers with regards to biodiversity, access restrictions for new access roads, and 
minimising noise and light disturbance during operations and maintenance activities. 

For all priority species, SOL is committed to implement best practice to ensure protection of the 
species within the Project area of influence, including demonstrating net gain and no net loss. 
The Project’s BOMP and OnFRP provide further details on how this will be achieved and the 
metrics for monitoring success. 

5.2 Habitats of conservation value (natural and modified habitats) 

The habitats within the Batang Toru were described by Perbatakusuma et al. (2011) and a 
detailed description of the habitats within the Project footprint and surrounding area to 500m is 
also provided in the ESIA (SOL, 2013) and in the rapid assessment of floral diversity 
(Paneco/YEL, 2014). A summary of the main habitats of conservation value and their IFC 
classification (modified or natural) in the Project AoI within the contiguous forest boundary is 
provided in Table 5 below. It should be noted that all habitats are considered to be critical due to 
the presence of critically endangered, endangered and endemic, restricted-range species. 

Table 5: Main habitats of conservation value identified in the Project area within 
contiguous forest boundary  

Habitat Type IFC 
category٭ 

Conservation 
value 

Mature agroforest: this habitat type is characterised by benzoin tree 
(Styrax paralelo neurum) plantation, some other species found are 
cocoa (Theobroma cacao), coffee (Coffea robusta), durian (Durio 
zibethinus), coconut, areca nut, stinkybeans (Parkia speciosa), 

Modified Medium 

                                                      
10  The mitigation hierarchy is to avoid, minimise, restore, and offset biodiversity impacts (in that order of preference). Most tiers of the 

mitigation hierarchy are predominantly applicable during construction, with offsetting (final tier of the hierarchy) an ongoing process 
which SOL continues to develop in line with best practice. 
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Habitat Type IFC 
category٭ 

Conservation 
value 

langsat (Lansium domesticum), rubber (Hevea brasiliensis) and 
areca palm (Areca catechu). 

Mixed forest, comprising a mix of natural and disturbed forests. The 
large trees found in the study area are Rhodolaia championii (local 
name: sialagundi/kayu sembangaran), Schima wallichii (Parakpak) a 
number of species from the family Laureaceae (Modang), Guttiferae 
(Kandis), and Shorea platyclados (Dark Red Meranti). The 
groundflora vegetation is primarily species of ferns, Araceae and 
Ardisia. 

Modified Medium 

”Kayu Arang” forest, similar to Kerangas (Heath) Forest, 
characterized by a relatively low level of diversity. Common woody 
species found in the area are Vaccinium heterophylla, Rhododendron 
spp. and Rhodoleia championii. 

Natural  High 

“Volcanic Stone” forest (Hutan batuan vulkanik), with geothermal 
activity producing sulphur gas. Vegetation commonly found belongs 
to Ericaceae and Myrtaceae. Ground flora vegetation is mainly Ficus 
deltoideus and Nephentes spp.  

Natural Medium 

Open areas: derived from natural forest, degraded due to past 
human activity, such as areas with roads. Some pioneer plants have 
been re-growing. The common species found are fig trees, such as 
Ficus fulva, F. grossularioides, species from the family of 
Euphorbiaceae, such as Sapium baccatum, Homalanthus populneus 
and some species of ferns such as Cyathea contaminans and 
Angiopteris avecta. The groundflora consists of species of grasses 
and orchids, such as Spathoglottis plicata and Arundina graminifolia.  

Modified  Low 

Note: [*] All habitats are considered to be critical due to the presence of critically endangered and endangered 
species 

Source: PanEco, 2014 

The original assessment of habitats undertaken by ERM identified approximately 2.8ha of 
potential CH within the NIL area which would be impacted by the development. The 2015 
CHA/BAP recalculated the Project footprint within the contiguous forest of the WBTFB as 92ha. 
In 2018, revised calculations based on as-built Project components and construction boundaries 
show that approximately 44ha of permanent NIL infrastructure is located directly within the 
contiguous forest boundary along with approximately 25ha of land temporarily cleared for 
construction. The area of CH affected has subsequently decreased from 92ha in the 2015 BAP 
to approximately 69ha (ie 44ha + 25ha). The habitat areas affected by the Project have also 
been recalculated based on satellite imagery (see Figure 6 in Appendix A) and SOCP habitat 
mapping (SOCP, 2016). Impacted habitat types comprise a combination of low primary forest 
(natural, high conservation value), disturbed/secondary forest (natural, high conservation value) 
and mixed forest with varying densities of managed rubber and benzoin trees (modified, 
medium conservation value). Further information is given in the BOMP (Mott MacDonald, 2018). 

Existing features (as shown in Table 6) constructed by Unocal North Sumatera Geothermal 
(UNSG) in 1994 to 1998 are excluded from offset requirements and are not considered 
permanent habitat loss attributed to the Project. 

Table 6: Existing facilities within NIL Project area not included in habitat loss of Project 

Site name Area (ha) 

NIL-2o well pad 1.5 

NIL-2o access road 0.5 

NIL-4 well pad 2.3 

NIL-4 access road 0.7 

NIL-3o well pad and laydown area 1.4 



Mott MacDonald | Sarulla Geothermal Power Project 32 
Critical Habitat Assessment 
 

401814 | 2 | D | December 2018 
 
 

Site name Area (ha) 

NIL area access road 0.8 

NIL-1o well pad 2.7 

NIL-1o access road 0.4 

Total 10.3 

Source: SOL, 2018 

The total area of CH affected by the Project is approximately 69ha (see Table 7), of which 
42.3ha is classified as natural and 26.6ha as modified. This is equivalent to 1% of the entire 
land coverage within the WBTFB. 

Table 7: Habitat areas to be affected by the Project in the contiguous forest area 

Habitat type IFC category Permanent 
loss (ha) 

Temporary 
loss (ha) 

Total (ha) Percentage of 
DMU (%) 

Low primary 
forest 

Natural 23.8 14.6 38.4 0.016 

Disturbed/ 
secondary 
forest 

Natural 3.0 0.9 3.9 0.016 

Mixed forest Modified 16.9 9.7 26.6 0.061 

Total  43.7 25.1 68.8 0.102 

Source: Mott MacDonald, 2018 

The location of natural and modified habitat within the project area has been calculated using 
LiDAR satellite imagery (SOCP, 2016); all habitats within the contiguous forest boundary of the 
WBTFB are considered to be CH. Figure 4 has been taken directly from a report prepared by 
Bournemouth University (SOCP, 2016) and habitats considered to be natural and modified have 
been annotated. Area calculations within the AoI are not currently available. 
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Figure 4: Habitat type within contiguous forest boundary of WBTFB 

  
Source: SOCP, 2016 

Bare rocky/scrub (natural) 

Scrubland (natural) 

Benzoin agroforestry (modified) 

Benzoin/rubber agroforestry (modified) 

Rubber agroforestry (modified) 

Durian (modified) 

Paddy fields (modified)  

Cleared (SOL) (modified) 

Secondary/disturbed forest (natural) 

Arang forest (natural) 

Primary tall forest (natural) 
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5.3 Critical habitat trigger species (C1 and C2) 

Sections 5.3.1 to 5.3.7 below discuss the impacts on CH trigger species which occur or may 
potentially occur within the Project area. This includes critically endangered and endangered 
species, endemic species and/or restricted range species. In accordance with the BAP, all 
species are considered only likely to occur within the habitats found in the contiguous forest 
located in the NIL Project area (see Table 7). 

5.3.1 Sumatran tiger 

The Sumatran tiger is likely to occur throughout all habitats within the area identified as 
contiguous forest in the NIL Project area (see Figure 1). These habitats include low primary 
forest, disturbed/secondary forest, mixed forest, open forest and clearings (including existing 
access roads). Collectively these habitats comprise approximately 44ha that will be permanently 
lost and 25ha that will be temporarily affected. Overall approximately 69ha of habitat will be 
impacted. 

The home range of adult Sumatran tigers varies, depending on the quality of the habitats in 
which they inhabit. Tilson et al. (1994) has reported that the minimum range estimated for a 
female tiger is 4000ha and that the male tiger range covers up to six times that of a female; 
therefore, based on the most conservative estimate the Project area represents approximately 
2.3% of the territory of one individual. 

The main threats to the Sumatran tiger are due to habitat loss from oil palm plantation and 
planting of Acacia plantations, illegal trade for domestic market and prey-based depletion (Linkie 
et al, 2018). The Project area comprises a mixture of habitat types which are likely not to be of 
equal value to Sumatran tigers or, more importantly, to their prey. It is likely that the low primary 
forest and the disturbed/secondary forest represent the tiger’s core habitat as these are 
ecologically more diverse. These habitats are also further from the forest edge and the 
associated disturbance from human activities including hunting/poaching.  

It is therefore considered that there will be no measurable adverse effects on the viability of the 
population of Sumatran tiger in the Project area as a result of the development as only a very 
small proportion of their habitat will be affected. Direct impacts to the species in terms of habitat 
loss during construction have been mitigated through the OnFRP (temporary habitat loss) and 
the BOMP (permanent habitat loss). Induced impacts during both construction and operation of 
the Project (including illegal logging and poaching by local communities) will be mitigated 
through on site access restriction measures (as described in the Sarulla Access Control 
Procedure, SOL 2018) as well as short and long-term monitoring and evaluation, with adaptive 
measures included in the BAP (refer to Section 7 and Section 8 of BAP, 2018).  

5.3.2 Tapanuli orangutan 

Suitable foraging habitat for Tapanuli orangutan is present within the Project area. This includes 
identified habitats such as low primary forest, disturbed/secondary forest and mixed forest. 
Direct evidence of this species was found during the baseline surveys undertaken in the area in 
June 2014. Five nests aged one to six months old were encountered in the June 2014 surveys, 
at locations approximately less than 2.5km distance from the NIL1 site and WJP location (refer 
to Figure 9 in Appendix A). Orangutans construct nests daily which are used at night, nest 
counts were used as a survey methodology due to the low density of orangutans within the area 
(PanEco-YEL, 2014). There were no live encounters with orangutans during the 2014 survey. 
Anecdotal evidence from local site workers also indicates that they have been seen feeding 
near the forest edge especially during periods of tree fruiting prior to construction. Recent 
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survey evidence indicates that the Project area does not regularly support Tapanuli orangutan 
populations as no orangutans or nests were observed during the 2016 or 2017 biodiversity 
monitoring surveys (PanEco-YEL, 2016 and 2017).  

The main threats to the Tapanuli orangutan are primarily illegal clearing of protected forest, 
hunting and killing during crop conflict, and trade in young orangutans (Nowak et al., 2017). 
Approximately 2,700ha of the Project AoI overlaps with the orangutan known range; the known 
range within the WBTFB (refer to Figure 2 in Section 4.2.1.2) covers an area of approximately 
84,270ha; therefore the AoI comprises just over 3% of this. The population density of Tapanuli 
orangutan has been estimated by PanEco (data provided to Mott MacDonald in 2018); the 
average density within the overlapping area of the Project AoI is 0.6 individuals/100ha. It is 
assumed that these PanEco estimates were calculated after construction of the Project 
commenced. There are no similar pre-construction estimates to compare against, however 
surveys and anecdotal evidence indicate that populations of orangutan within the Project AoI 
were also low before construction of the Project commenced. It should be noted that the 
majority of access roads within the AoI were installed prior to the SOL Project commencing, and 
therefore it is assumed that impacts associated with illegal clearance and hunting of orangutan 
may have been occurring since the existing features (as shown in Table 6) were constructed by 
UNSG between 1994 and 1998. However, no pre-1990s baseline data exists against which to 
verify this assumption.  

The Project impact on habitat loss accounts for only one percent of the total DMU area. Direct 
impacts to the species in terms of habitat loss during construction have been mitigated through 
the OnFRP (temporary habitat loss) and the BOMP (permanent habitat loss). Induced impacts 
such as increased hunting and illegal clearance of forest areas have been mitigated through 
onsite access restriction measures (as described in the Sarulla Access Control Procedure, SOL 
2018) and through education of local communities as described in the BAP, as well as short and 
long-term monitoring and evaluation. These measures are addressed in the action plans of the 
BAP (refer to Section 7 and Section 8 of BAP, 2018). Biodiversity offsets will also be undertaken 
as part of the mitigation strategy for the loss of habitat for this species to achieve a biodiversity 
net gain as required by IFC PS6. Biodiversity offsetting has adopted a primate-focused 
approach when designing the BOMP to address the urgent conservation status of the species. 
Community involvement in the design and implementation of the OnFRP and BOMP will also be 
a key method to increase community awareness around conservation of globally threatened 
species such as Tapanuli orangutan. 

All mitigation measures set out in the BAP are still applicable for the orangutan despite the 
change in species classification, and no changes within the mitigation measures are required. 
Although the conservation status (ie critically endangered) has not changed with the 
identification of the new species, it is acknowledged that the conservation significance of the 
Tapanuli orangutan has increased. An international community of conservationists and NGOs 
has been working to highlight the importance of conservation of the Tapanuli orangutan, and the 
threats to the remaining populations within the Batang Toru forest are widely publicised. SOL 
acknowledges the importance of this species and is committed to implement best practice to 
ensure protection of the species within the project area of influence. With the implementation of 
mitigation and offsetting as described in the BAP and BOMP, it is not considered likely the 
Project would have measurable adverse effects on the viability of the population of the species. 

5.3.3 Agile gibbon, siamang and mitred leaf monkey 

The presence of agile gibbons, siamangs and mitred leaf monkeys has been confirmed within 
the Project AoI. Suitable foraging habitats within this area for these species include low primary 
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forest, disturbed/secondary forest, mixed forest and open forest. No tall dipterocarp forest 
suitable for nesting by agile gibbons and siamangs is present within the Project area. Given the 
area of forest affected in proportion to the overall DMU accounts for less than one percent of the 
area, it is not considered likely that the Project will have an overall significant adverse effect on 
the population viability of these species. There are no estimated population numbers of mitred 
leaf monkey within Sumatra, however the species is relatively common in suitable habitats 
(Nijman and Manullang, 2008). Population densities within the WBTFB for the Siamang and 
agile gibbon have been reported to range from 2.4 to 4.3 individuals/km2 and 4.9 to 9.6 
individuals/km2 respectively (Nowak, 2010). Approximately 2,700ha of the Project’s AoI lies 
within critical habitat, which is considered suitable habitat for agile gibbon, siamang and mitred 
leaf monkey. 

The main threats to the agile gibbon, siamang and mitred leaf monkey area the conversion of 
their forest habitat by humans and subsequent opportunistic capture for the pet trade (Nijman 
and Geissman, 2008; Nijman and Manullang, 2008). Direct impacts to the species in terms of 
habitat loss during the Project’s construction have been mitigated through the OnFRP 
(temporary habitat loss) and the BOMP (permanent habitat loss). Induced impacts such as 
illegal logging and increased risk of poaching due to increased accessibility into the forest have 
been addressed in the action plans of the BAP (refer to Section 7 and Section 8 of BAP, 2018). 
Project impacts on the groups present within the Project area and adjacent forest are measured 
and evaluated as part of the short and long-term monitoring. Biodiversity offsets will also be 
undertaken as part of the mitigation strategy for the loss of habitat for these species to achieve 
a biodiversity net gain as required by IFC PS6. In designing the BOMP, biodiversity offsetting 
has adopted a primate-focused approach. 

5.3.4 Malayan pangolin 

The presence of Malayan pangolin has been confirmed within the Project area and adjacent 
forest. Suitable foraging and breeding habitat is present throughout the area of contiguous 
forest with exception of the clearings including existing access roads. 

Given the area of forest affected in proportion to the overall DMU accounts for less than one 
percent of the area, it is not considered likely the Project will have an overall significant adverse 
effect on the population viability of this species. There is no known data on the population of the 
Malayan pangolin in Sumatra. However, the magnitude of international trade originating from 
Indonesia in the last decade suggests populations may be in severe decline. Targeted hunting 
of the Malayan pangolin for international trade has been the biggest threat in Sumatra 
(Challender, 2011). 

Direct impacts on the species in terms of habitat loss during the Project’s construction have 
been mitigated through the OnFRP (temporary habitat loss) and the BOMP (permanent habitat 
loss). Induced impacts such as illegal logging and increased risk of poaching due to increased 
access into the forest have been addressed in the action plans of the BAP (refer to Section 7 
and Section 8 of BAP, 2018). 

5.3.5 Birds 

The helmeted hornbill was not visually observed but was audio recorded on two consecutive 
days within the Project area, near NIL-1. It has been reported that the helmeted hornbill mainly 
uses trees in the Diptocarpaceae family, particularly Hopea spp. and Shorea spp for breeding. 
Therefore, suitable habitat is present throughout the area of contiguous forest as the species 
prefers rugged terrain with the exception of disturbed forests and peat swamps. The helmeted 
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hornbill travels widely in search of fruiting trees and is known as a key seed disperser in lowland 
forests.  

The population size of the hornbill has not been quantified but is known to vary from 0.19 to 2.6 
individuals per km2. This species is in high demand for international trade, whereby it is heavily 
targeted by hunters in Indonesia for its feathers and casque to be exported. Large numbers of 
hunters have been observed in the forests of Sumatra searching for this species. Therefore, 
there is a severe threat and impact to the population from hunting in Sumatra. The helmeted 
hornbill sources the largest trees and requires trees with nest holes topped with a perch for 
males to use to provision the females within the nest holes. Therefore, illegal logging would also 
be considered a significant threat to the population through the reduction of available nest sites.  

Direct impacts on the species in terms of habitat loss during the Project’s construction have 
been mitigated through the OnFRP (temporary habitat loss) and the BOMP (permanent habitat 
loss). Induced impacts such illegal logging, hunting and poaching due to increased accessibility 
into the forest have been addressed in the action plans of the BAP (refer to Section 7 and 
Section 8 of BAP, 2018). It should be noted that the majority of access roads were created by 
UNSG (ie prior to the current Project) and are considered ‘existing features’ as described in 
Section 5.2. New access roads constructed by SOL within the contiguous forest boundary are 
limited to the WJP-1 access road and some widening of existing routes. Hence, Project impacts 
associated with increased access to the forest are expected to be limited to the WJP-1 access 
road only. Site security measures (as described in the BAP) are in place to restrict unauthorised 
use of this road.  

As there is limited information on the population of helmeted hornbill in the Project area, a gain 
in biodiversity as required by IFC PS6 will be difficult to demonstrate. However, the species has 
a high preference for using Shorea sp. for breeding, and the dark red meranti (Shorea 

platyclados). Both species has been identified as core species which will be planted as part of 
the OnFRP. This would increase the available nest sites for the species in the future. 
Biodiversity offset measures which will be undertaken for other species identified (namely the 
primate species) as described in the BOMP, will serve to benefit the helmeted hornbill through 
the creation of suitable habitats. Following implementation of these mitigation and offsetting 
measures, it is not considered likely that the Project will have an overall significant adverse 
effect on the population viability of the species. 

5.3.6 Reptiles and amphibians 

Endemic species such as Hayek’s slender agama (Bronchocela hayeki), Wegner’s glass lizard 
(Ophisaurus wegneri) and false file-eared tree frog (Polypedates pseudootilophus) have been 
recorded in the NIL Project area (PanEco/YEL, 2014). Primary threats to the Hayek’s slender 
agama and the Wegner’s glass lizard have been attributed to extensive deforestation in 
Indonesia, while poaching of the false file-eared tree frog for the pet trade has been identified as 
the main threat (Hamidy, 2017 and Richman and Bohm, 2010). 

Direct impacts to these species in terms of habitat loss during the Project’s construction have 
been mitigated through the OnFRP (temporary habitat loss) and the BOMP (permanent habitat 
loss). Induced impacts such as deforestation and increased risk of poaching have been 
addressed in the action plans of the BAP (refer to Section 7 and Section 8 of BAP, 2018). As 
there is limited information on the population of these species, a gain in biodiversity as required 
by IFC PS6 will be difficult to demonstrate. However, the biodiversity offset measures which will 
be undertaken for other species identified (namely the primate species), will serve to benefit 
amphibians through the creation of suitable habitats. 
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5.3.7 Plants 

Some individuals of dark red meranti (Shorea platyclados – IUCN endangered species) and the 
endemic pitcher plant (Nepenthes tobaica) have been recorded in the Project area close to 
WJP-1 (see Section 4.2.4). The main threats to the dark red meranti have been identified as 
logging and wood harvesting (Ashton, 1998). The endemic pitcher plant (Nepenthes tobaica) is 
currently cultivated locally but as it is readily propagated and demand for plants is scant, the 
species is not threatened by over-collection of wild plants (Clarke, 2018).  

Direct impacts to these species in terms of the removal of the plants during the Project’s 
construction have been mitigated through the OnFRP (temporary habitat loss) and the BOMP 
(permanent habitat loss). The dark red meranti has been identified as a core species which will 
be planted as part of the OnFRP. Induced impacts such as illegal logging due to increased 
access of forest areas have been addressed in the action plans of the BAP (refer to Section 7 
and Section 8 of BAP, 2018).  

The biodiversity offset measures which will be undertaken for other species identified with the 
BAP will also benefit plants at a landscape level. The project therefore does not have an 
adverse effect on these species. 

5.4 Highly-threatened and unique ecosystems (C4) 

The NIL Project is partly located within the BTFE (refer to Appendix A, Figure 5). The Project’s 
main impacts on the BTFE are likely to be associated with habitat loss, as secondary impacts 
on the hydrological functioning of the ecosystem or impacts due to air or noise pollution are not 
expected. The construction of the Project has resulted in the permanent and temporary loss of 
approximately 43ha and 25ha of habitats respectively within the BTFE. These habitats comprise 
a variety of types including agroforests, low primary forests and heath forests, which are 
important for the survival of some of the endangered and critically endangered species present 
in the area. Types of habitat lost within the BTFE can be seen in Figure 6 in Appendix A; 
temporary habitat loss is addressed in the OnFRP while biodiversity offsetting of permanent 
habitat loss is addressed in the BOMP. Direct and induced impacts of the Project on critical 
habitat trigger species have been addressed in Section 5.3.1 to Section 5.3.7 above. Beyond 
these direct and indirect impacts on habitats and species, the loss of habitat is not expected to 
have any significant impacts on the value or functioning of the ecosystem itself.  

5.5 Key evolutionary processes (C5) 

The ecosystem within the DMU (including the Project AoI) is considered a C5 critical habitat for 
key evolutionary processes, predominantly due to the fact it supports the evolutionarily distinct 
and globally endangered Tapanuli orangutan species. However, the Project’s impacts on key 
evolutionary processes are expected to be limited to those impacts on the Tapanuli orangutan 
populations living within the DMU. No additional impacts on particular evolutionary processes 
are anticipated as a result of the Project. Impacts on Tapanuli orangutan are discussed 
separately within section 5.3.2. 

5.6 Internationally recognised areas (C7) 

The NIL Project is located partially within the Batang Toru forest KBA. The KBA covers an area 
of 170,461ha and has been identified based on the presence of: 

● Significant populations of globally threatened species 

● Significant populations of endemic species known only to be found in a limited area 
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Impacts of the Project on the globally threatened and endemic species within the KBA have 
been assessed as described in Sections 5.2 and 5.3. As per IFC GN6, all critical habitat trigger 
species have been assessed through the mitigation hierarchy and biodiversity offsets will be 
designed and demonstrated in the BOMP (2018). Beyond these impacts on particular species, 
the Project is not expected to have any other significant impacts on the KBA. 
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6 Conclusion 

The 2015 CHA identified the known or likely presence of habitat-qualifying features relevant to 
the Project and established that the Project is partially located within CH. A DMU was identified 
comprising the WBTFB. A total of 18 species of flora and fauna within the DMU were found to 
qualify under Criteria 1 and 2 (C1 and C2) of the IFC GN6, of which 13 species were also 
considered likely or potentially present within the Project AoI. These 13 species were 
considered the ‘priority species’ in the 2015 CHA and BAP. The Project was also identified as a 
unique ecosystem in which endemic species within the DMU have been found as well as being 
situated within a KBA.  

This report has updated the 2015 CHA based on new information gathered on the habitat-
qualifying species, namely the Tapanuli orangutan (which was recognised as a distinct species 
from the Sumatran orangutan in 2017), updates to the Project footprint and further review of 
species’ population distributions and biodiversity monitoring surveys. 

Following the revision of the CHA and review of the latest available data, collectively 12 flora 
and fauna species comprising mammals, reptiles, amphibians, and plants qualify under C1 and 
C2. Two bird species (bronze tailed peacock pheasant and Sumatran laughingthrush) which 
were included in the 2015 CHA as priority species are no longer included, as following a review 
of available information for these species, the bronze tailed peacock pheasant is no longer 
considered to trigger C1 or C2 criteria, and the Sumatran laughingthrush is not considered likely 
to be present within the Project AoI. One bird species (helmeted hornbill) has been added in to 
the 2018 CHA due to a change in conservation status from near threatened to critically 
endangered as of 2016. This explains the reduction in priority species from 13 to 12.  

Of the 12 priority species, a total of eight species are found to qualify under Criterion 1 of the 
IFC GN6. Of these, seven species are considered Tier 2 and one species, the Tapanuli 
orangutan, has been categorised as Tier 1 for C1 (as compared to the Sumatra orangutan that 
was previously categorised as Tier 2). Seven flora and fauna species are also found to qualify 
under Criterion 2, of which all are considered Tier 2. The Project AoI also lies partly within a 
highly threatened or unique ecosystem – the Batang Toru Forest Ecosystem (triggering 
Criterion 4), an area associated with key evolutionary processes – due to the presence of 
Tapanuli orangutan (triggering Criterion 5), and an internationally recognised area – the Batang 
Toru KBA (triggering Criterion 7). 

As the Project is currently in its operation phase, post-development reclassification of the 
orangutan should not have retroactive implications on the commitments within the BAP. 
Nevertheless, SOL is committed to implement best practice to ensure protection of the species 
within the Project area of influence. The reclassification of habitat tier should be considered 
within the context of the low density of orangutan sightings and predicted population density 
within the Project AoI. 

Direct impacts of the Project on critical habitat are predominantly associated with habitat loss. 
The total area of CH affected by the Project is approximately 69ha, of which 42.3ha is classified 
as natural and 26.6ha as modified. Temporary habitat loss is to be mitigated in accordance with 
the OnFRP and permanent habitat loss will be offset as described in the BOMP. Indirect 
impacts (due to illegal logging, increased risk of poaching and human disturbance) are mitigated 
through controlling and restricting access to forested areas (as described in the Sarulla Access 
Control Procedure, SOL 2018), and through education of local communities as described in the 
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BAP. Appropriate monitoring for the species identified within this CHA will continue throughout 
the lifespan of the Project. 
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Figure 5: Location of Batang Toru Forest 

 
Source: PanEco/SOCP/YEL (http://en.batangtoru.org)  

NIL Project 

SIL Project 

http://en.batangtoru.org/
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Figure 6: Habitat types associated with Project infrastructure 

 
Source: Mott MacDonald, 2018 
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Figure 7: Location of camera traps, vocalisation, listening points and transect surveys 

 
Source: Mott MacDonald, 2018 
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Figure 8: Sighting locations of critically endangered, endangered and vulnerable species 
during November 2013 surveys 

 
Source: Mott MacDonald, 2015 
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Figure 9: Location of critically endangered, endangered and vulnerable species during 
June 2014 surveys 

 
Source: Mott MacDonald, 2018 
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Figure 10: Estimated ranges of agile gibbons during June 2014 surveys 

 
Source: Mott MacDonald, 2018 
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