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⚠️ CRITICAL️ NOTICE:️ This️ is️ a️ preliminary️ desktop️ assessment️ based️ on️ IUCN

Extent️ of️ Occurrence️ (EOO)️ data.

Species️ Presence️ Status: - All species identified represent POTENTIAL presence

only, not confirmed occurrence - EOO data shows minimum convex polygons around

known occurrence points - Overlap with project area indicates potential habitat, NOT

verified species presence - Desktop studies have approximately 68%️ false-negative

rate for threatened species

Field️ Verification️ Required: -  ALL️ Critically️ Endangered️ (CR)️ and️ Endangered

(EN)️ species️ require️ targeted️ field️ surveys to confirm presence/absence - Habitat

suitability  assessments  must  be  conducted  at  site  level  -  Population  verification

needed before IFC PS6 Critical Habitat determination

Purpose️ of ️ This ️ Assessment: -  Preliminary  screening  tool  for  IFC PS6 Critical

Habitat  triggers  -  Prioritization  framework  for  targeted  field  surveys  -  NOT ️ a

substitute️ for️ ground-truthing️ or️ field️ verification

IFC️ PS6️ Compliance: -  This desktop assessment is  insufficient for  final  Critical

Habitat determination - Field verification is mandatory before project environmental

decisions - Precautionary approach required: treat all CR/EN species as present until

proven absent

EXECUTIVE DISCLAIMER

This  biodiversity  baseline  assessment  has  been  prepared  in  accordance  with  IFC

Performance  Standard  6  (Biodiversity  Conservation  and  Sustainable  Management  of

Living Natural Resources) and international ESIA best practices. The assessment is based

on IUCN Red List data and spatial analysis of species Extent of Occurrence (EOO) ranges

intersecting with the 2.5km buffer along 66km transmission line (5km corridor).

This is a preliminary desktop study only. Field verification is required to confirm

species presence and finalize IFC PS6 compliance determinations.
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EXECUTIVE SUMMARY: PRELIMINARY

BIODIVERSITY BASELINE ASSESSMENT

Lake Toba Transmission Line 5km Corridor: Desktop

Screening for IFC PS6

CRITICAL DESKTOP STUDY DISCLAIMER: LIMITATIONS OF

EXTENT OF OCCURRENCE (EOO) DATA

IMPORTANT: POTENTIAL PRESENCE ONLY

This preliminary biodiversity assessment is based exclusively on the overlay of IUCN Red List

Extent of Occurrence (EOO) polygons with the project corridor. EOO maps represent the

minimum convex polygon encompassing known or inferred species occurrence points and are

designed solely for preliminary screening and prioritization.

Species presence within the 5km corridor is POTENTIAL, not confirmed.

METHODOLOGICAL LIMITATIONS:

* EOO data indicates potential range and habitat suitability, but does not account for localized

extinction, habitat degradation, or fine-scale distribution patterns.

* Desktop studies have a documented risk of high false-positive rates (species potentially

present but locally absent) and significant false-negative rates (species present but undetected

by existing mapping).

* CRITICAL HABITAT (IFC PS6) determinations CANNOT be made without rigorous field

verification.

REQUIREMENT: All species listed in the Critically Endangered (CR) and Endangered (EN)

categories must be the subject of mandatory, targeted field surveys to confirm presence/

absence, habitat suitability, and population status.
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1. Project Context and Preliminary Assessment Scope

This preliminary biodiversity baseline report was commissioned for the Environmental and

Social  Impact  Assessment  (ESIA)  of  the  Lake  Toba  Transmission  Line  5km  Corridor

project. The purpose of this desktop study is to conduct an initial screening, identifying

sensitive biodiversity components that may overlap with the project footprint, specifically

targeting requirements mandated by IFC Performance Standard 6 (PS6) on Biodiversity

Conservation and Sustainable Management of Living Natural Resources.

The assessment  utilized Geographic  Information System (GIS)  analysis  to  overlay  the

project's 5km buffer area with the global distribution maps (EOO polygons) provided by the

IUCN Red List of Threatened Species. The findings serve as a crucial prioritization tool for

subsequent phases of the ESIA, specifically directing targeted field verification surveys.

2. Overall Biodiversity Significance

The Lake Toba Transmission Line 5km Corridor intersects an area of exceptionally high

potential biodiversity value. The sheer number of species identified (1,194 unique species

potentially  overlapping)  suggests  the  region  forms part  of  a  critical  ecological  corridor

within the broader Sumatran landscape.

Crucially, the potential presence of numerous globally threatened species, including the

Sumatran Rhinoceros (Dicerorhinus sumatrensis) and several endemic aquatic species,

suggests that the project corridor is highly likely to contain habitats that trigger the Critical

Habitat criteria defined under IFC PS6.

3. Key Findings on Species Diversity and Conservation

Status (Potential Presence)

The  desktop  screening  identified  a  total  of  1,194  unique  species  whose  Extent  of

Occurrence polygons overlap with the 5km project  corridor.  Of these,  141 species are

listed under a specific threat status (CR, EN, NT, or DD).
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A. Highly Threatened Species Summary (CR and EN)

The most significant finding is the potential overlap with 27 globally threatened species

—those classified as Critically Endangered (CR) or Endangered (EN).

IUCN Status
Count

(Species)
PS6 Relevance

Critically Endangered (CR) 7 Triggers Potential Critical Habitat

Endangered (EN) 20 Triggers Potential Critical Habitat

Near Threatened (NT) 69 Requires detailed habitat

assessment

Data Deficient (DD) 45 Requires targeted taxonomic

investigation

TOTAL HIGHLY THREATENED

(CR/EN)

27 Mandatory Field Verification

Required

B. Preliminary Breakdown of Critical Threatened Species (CR/EN)

The 27  highly  threatened  species  include  ecologically  significant  flagship  species  and

species with extremely restricted ranges, which are highly sensitive to habitat degradation

and fragmentation typical of linear infrastructure projects.

Critically Endangered (CR) Species (7 Potential Species)

The potential  presence  of  these  seven  species  represents  the  highest  risk  trigger  for

Critical Habitat designation:

Dicerorhinus️ sumatrensis (Sumatran Rhinoceros): A globally important mammal

whose confirmed presence would immediately classify the habitat as Critical Habitat.

Pelochelys️ cantorii (Asian Giant Softshell Turtle): A highly threatened aquatic

reptile, indicating the potential sensitivity of local river and wetland systems.

Orlitia️ borneensis (Malayan Giant Turtle): Another large aquatic turtle indicating

threats to slow-moving water bodies.

Batagur️ borneoensis (Painted Terrapin): A freshwater/brackish water turtle, highly

susceptible to habitat alteration.

1. 

2. 

3. 

4. 
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Endangered (EN) Species (20 Potential Species)

The EN list includes several large mammals, primates, and important wetland avifauna,

which  are  particularly  vulnerable  to  transmission  line  impacts  (e.g.,  collision  risk,

fragmentation):

Primates: Symphalangus syndactylus (Siamang), Hylobates lar (Lar Gibbon), 

Hylobates agilis (Agile Gibbon), and Nycticebus coucang (Sunda Slow Loris). These

species are highly sensitive to canopy removal along the transmission line route.

Birds: Asarcornis scutulata (White-winged Duck) and Ciconia stormi (Storm’s Stork).

These species rely on intact wetland and forest habitats, suggesting critical aquatic

dependencies.

Other Mammals: Cuon alpinus (Dhole) and Pteropus vampyrus (Large Flying Fox).

The latter is a key pollinator and highly susceptible to collision risk.

Fish/Reptiles: Scleropages formosus (Asian Arowana) and several freshwater turtles

(Heosemys spinosa, Siebenrockiella crassicollis, Cuora amboinensis), reinforcing the

vulnerability of aquatic ecosystems within the corridor.

4. Main Ecological Concerns

The  desktop  analysis  highlights  several  major  environmental  concerns  related  to  the

proposed  transmission  line  route,  assuming  the  potential  presence  of  the  threatened

species is confirmed:

A. Habitat Fragmentation and Linear Infrastructure

The construction and operation of a transmission line create a permanent linear barrier,

leading to habitat loss and fragmentation. This severely impacts species requiring large

home ranges, such as the Dhole (Cuon alpinus), and arboreal species like the gibbons

and siamangs, which rely on continuous canopy cover.

B. Aquatic Ecosystem Vulnerability

A significant proportion of the CR, EN, and Data Deficient species (45 DD species were

identified,  many  being  fish,  crabs,  and  amphibians)  are  associated  with  freshwater

environments (Lake Toba tributaries, rivers, and wetlands). Infrastructure development that

causes sedimentation, pollution runoff, or alters hydrological flows poses a direct threat to

species  like  Pelochelys  cantorii and  numerous  endemic  fish  and  crustacean  species

(Malayopotamon spp.).

1. 

2. 

3. 

4. 
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C. Collision Risk

Large-bodied  and  migratory  birds  (e.g.,  Storm’s  Stork)  and  large  bats  (e.g.,  Pteropus

vampyrus)  face significant  collision and electrocution risks from overhead power  lines,

necessitating  careful  route  planning and potential  mitigation  measures  (e.g.,  bird  flight

diverters).

5. Preliminary Compliance with IFC Performance

Standard 6

Based  on  the  preliminary  desktop  screening,  the  project  corridor  is  categorized  as

potentially  overlapping with areas qualifying as  Critical  Habitat,  as defined under IFC

PS6, Paragraph 14, due to the potential presence of:

Criterion 1: Species that are Critically Endangered (CR) or Endangered (EN), totaling

27 species.

Criterion 2: Species with Restricted Ranges (likely for many endemic aquatic species

and some primates).

The identification of Critical Habitat triggers means that the project must implement the

strictest  possible  mitigation  hierarchy,  achieving  a  Net  Gains approach  for  all  CR/EN

species  and  their  habitats,  or,  if  avoidance  is  deemed  impossible,  demonstrating  no

measurable adverse impacts on key biodiversity features.

Crucially, ️ this ️ determination️ is ️ contingent ️ upon️ the️ results ️ of ️ the ️ required️ field

verification️ program.

6. High-Level Recommendations for Phase II ESIA

Given  the  extreme  ecological  sensitivity  indicated  by  the  EOO  data,  the  following

mandatory steps are recommended to ensure full compliance with IFC PS6 and to move

forward responsibly:

A. Mandatory Field Verification Program

Targeted Surveys (Phase II Baseline): Immediately initiate systematic, targeted field

surveys (including visual encounter surveys, acoustic monitoring, and camera

trapping) focusing on confirming the presence or absence of all 27 potentially

occurring CR and EN species.

1. 

2. 

1. 
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Habitat Suitability Assessment: Conduct detailed habitat mapping across the 5km

corridor to identify and delineate specific habitats suitable for the threatened species

(e.g., riverine forest, peat swamp, primate feeding/roosting areas).

Aquatic Assessment: Prioritize the investigation of key aquatic systems for the CR

turtles and endemic Data Deficient aquatic species, as these are indicators of

localized ecological integrity.

B. Route Optimization and Mitigation Planning

Avoidance First: Utilize the confirmed baseline data to rigorously assess route

alternatives. Priority must be given to avoiding areas confirmed to host CR or EN

populations, especially the habitat of the Sumatran Rhinoceros or critical primate

corridors.

Specialist Expertise: Engage recognized regional experts on flagship species (e.g.,

Primates, Rhinos, Giant Turtles) to inform survey methodologies and subsequent

impact assessment modeling.

C. Data Deficient Species Strategy

Taxonomic Investigation: Given the high number of Data Deficient (DD) species (45

species), implement a strategy to collect sufficient data to allow for provisional IUCN

classification, as these species often represent highly vulnerable local endemics.

2. 
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1. Introduction & Methodology

Lake Toba 5km Transmission Corridor Page 11

CONFIDENTIAL – DRAFT 2026-01-13



INTRODUCTION & METHODOLOGY: BIODIVERSITY

BASELINE (DESKTOP ASSESSMENT)

1.0 INTRODUCTION

1.1 Project Background and Context

The Project involves the construction and operation of a 66-kilometer (km) transmission

line infrastructure near Lake Toba, North Sumatra, Indonesia. This undertaking requires

adherence to stringent national environmental impact assessment (ESIA) regulations and

international  lending standards,  particularly  the International  Finance Corporation (IFC)

Performance  Standards  (PS),  notably  PS6:  Biodiversity  Conservation  and  Sustainable

Management of Living Natural Resources.

As a prerequisite for the comprehensive ESIA process, a preliminary biodiversity baseline

assessment is required to identify and screen for potential ecological risks and features of

high conservation value (HCV) within the project’s zone of influence.

This  report  documents  the  findings  of  a  Level  1  Desktop  Biodiversity  Screening,

utilizing  publicly  available  geospatial  data,  specifically  focusing  on  the  intersection  of

known species ranges with the defined Area of Interest (AOI).

1.2 Study Objectives

The primary objectives of this preliminary biodiversity assessment are strictly defined as

follows:

Preliminary Screening: To conduct a spatial overlay analysis to identify all species

with global or regional Extent of Occurrence (EOO) polygons overlapping the project

AOI.

IFC PS6 Triage: To screen the identified species against the IUCN Red List of

Threatened Species categories (2024 release) to determine potential triggers for IFC

PS6 Critical Habitat (CH) designation, focusing specifically on Criterion 1 (Threatened

and Endemic Species – those listed as Critically Endangered [CR] or Endangered

[EN]).

1. 

2. 
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Prioritization Tool: To establish a prioritized list of species and localized areas

requiring immediate, targeted ground-truthing and habitat assessment during

subsequent Phase 2 (Field Survey) work.

Limitation Definition: To clearly delineate the limitations inherent in EOO-based

desktop assessments and define the mandatory scope for subsequent field

verification efforts necessary to confirm species presence, habitat suitability, and

population status.

1.3 Regulatory and Policy Context

The assessment framework is structured to meet the requirements of both the Indonesian

ESIA regulatory framework and international best practices, including:

IFC Performance Standard 6 (PS6): Biodiversity Conservation and Sustainable

Management of Living Natural Resources. The core purpose of this screening is to

identify potential Critical Habitat (CH) triggers early in the project lifecycle, focusing on

the presence of CR and EN species ranges.

IFC Guidance Note 6: Provides criteria and technical support for the determination

and delineation of Critical Habitat and Natural Habitat.

2.0 STUDY AREA DESCRIPTION

2.1 Project Location and Area of Interest (AOI)

The Project is situated in the vicinity of Lake Toba, North Sumatra Province, Indonesia, a

globally  recognized  biodiversity  hotspot  known  for  its  unique  lacustrine  and  montane

ecosystems.

The  Area of Interest (AOI) for this desktop assessment encompasses a corridor buffer

around the proposed 66km transmission line route. The AOI is defined by a 2.5km buffer

applied symmetrically to the centerline, resulting in a  5km-wide transmission corridor.

This buffer is designed to conservatively cover potential direct and indirect impacts of the

project infrastructure, including ancillary developments and access routes.

The baseline assessment focuses on terrestrial, avian, and freshwater fauna, and flora,

where mapping data is available,  totaling  1,501 species assessed across the relevant

taxonomic groups.

3. 

4. 

• 

• 
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3.0 METHODOLOGY

3.1 Assessment Framework Overview (Desktop Screening)

This  assessment  is  a  Level  1  Geospatial  Screening,  relying  exclusively  on  publicly

available  conservation  data  layers  and  advanced  spatial  analysis  techniques.  It  is

expressly designed as a risk identification and prioritization tool and does not incorporate

site-specific field verification or habitat suitability modeling beyond the initial overlay stage.

The methodology proceeds in three core steps: Data Acquisition, Geospatial Intersection,

and Conservation Status Screening.

3.2 Data Sources

The primary data source for the biodiversity assessment is the latest authoritative global

inventory:

IUCN Red List of Threatened Species (2024 Version): Geospatial polygons

(shapefiles) representing the global Extent of Occurrence (EOO) for 1,501 species

across mammals, birds, reptiles, amphibians, selected invertebrates, and plant groups

relevant to the region.

Project GIS Data: High-resolution shapefiles defining the AOI (5km corridor buffer).

Supporting Data: Relevant regional literature, previous government reports, and

local conservation databases where available, used for contextual support but not for

direct spatial input.

3.3 Extent of Occurrence (EOO) Analysis Framework

The  foundational  element  of  this  desktop  methodology  is  the  spatial  intersection  of

species-specific EOO polygons with the project AOI.

3.3.1 Definition of Extent of Occurrence (EOO)

EOO  is  defined  by  the  IUCN  as  the  area  contained  within  the  shortest  continuous

imaginary boundary that can be drawn to encompass all known, inferred, or projected sites

of present occurrence of a species. This boundary is typically mapped as a  Minimum

Convex Polygon (MCP) around all recorded occurrence points (historical and recent).

• 

• 

• 
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3.3.2 Geospatial Intersection Process

Each of the 1,501 species EOO polygons was digitized and loaded into a Geographic

Information System (GIS) database.

A spatial intersection query was performed, identifying all species whose EOO

polygon overlaps, even minimally, with the 5km corridor AOI.

Species confirmed to overlap were retained for subsequent conservation status

screening.

3.3.3 Critical Interpretation and Limitations of EOO Data

It  is  paramount to understand the scientific  limitations of  EOO mapping,  which heavily

influences the reliability of this desktop screening:

Feature
EOO Represents (Maximum

Extent)

EOO Does NOT Represent (Actual

Occupancy)

Presence Potential habitat range. Confirmed, current species presence.

Occupancy The largest plausible range

boundaries.

Actual Area of Occupancy (AOO) or

habitat suitability.

Population Historical distribution encompassing

known points.

Population density, status, or health

within the polygon.

Suitability Includes all habitat types within the

boundary.

Habitat suitability (e.g., forest, urban,

agricultural land).

Crucially: The overlap of an EOO polygon with the AOI indicates  potential habitat or

range only.  It  is  not evidence  of  confirmed  species  presence,  nor  does  it  guarantee

suitable habitat exists within the corridor.

Furthermore, desktop assessments based solely on range maps are subject to significant

reliability concerns:

High False-Negative Rate: Desktop studies, particularly those focused on threatened

species, have been observed to exhibit a high rate of false negatives (where the

species is present but not recorded or mapped in the database). For certain

threatened taxa, this false-negative rate can exceed 68%, meaning many priority

species may be missed by the preliminary screening.

1. 

2. 

3. 
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Local Extinctions: EOO maps often include areas where the species is locally or

regionally extinct (extirpated). This leads to potential false positives, requiring field

verification to confirm persistence.

3.4 IUCN Red List Classification and Conservation Status

Screening

All  species  identified  in  the  geospatial  intersection  were  assigned  their  current  global

conservation status according to the 2024 IUCN Red List Categories and Criteria:

Category Description Assessment Focus

CR Critically Endangered Critical Habitat Trigger (High Priority)

EN Endangered Critical Habitat Trigger (High Priority)

VU Vulnerable Natural Habitat Consideration (Medium Priority)

NT Near Threatened Natural Habitat Consideration (Medium Priority)

LC Least Concern General Biodiversity (Low Priority)

DD Data Deficient Requires expert review/survey to determine status.

3.5 Screening for IFC PS6 Critical Habitat Triggers

The primary focus of  this  Level  1  screening is  to  identify  potential  triggers  for  Critical

Habitat designation under IFC PS6, Criterion 1 (Threatened and/or Endemic Species).

Any  species  whose  EOO  overlaps  the  AOI  and  is  classified  globally  as  Critically

Endangered (CR) or  Endangered (EN) is flagged as a potential Critical Habitat trigger.

The presence of  these ranges dictates that  mandatory,  targeted field surveys must be

conducted to:

Confirm or refute the actual presence of the species within the AOI.

Determine the likelihood of maintaining a viable population.

Estimate the size, density, and conservation status of any confirmed local population.

• 

1. 

2. 

3. 
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3.6 Requirement for Mandatory Field Verification (Ground-

Truthing)

This  desktop  assessment  is  NOT  a  substitute  for  comprehensive  biodiversity

fieldwork.

The  findings  of  this  report  constitute  a  high-level  Prioritization  Tool only.  Given  the

inherent  limitations  of  EOO  data  (potential  false  negatives  and  false  positives),  the

following  field  verification  requirements  are  non-negotiable  for  advancing  the  ESIA

process:

Targeted Surveys: All species identified as CR or EN through this desktop screen 

MUST undergo dedicated, targeted field surveys designed specifically for detection

and population estimation (e.g., camera trapping, acoustic monitoring, transect

surveys, nocturnal observation, and interviews with local experts).

Habitat Suitability Assessment: Detailed habitat suitability mapping must be

conducted within the AOI to refine the EOO data and determine which portions of the

general range polygon constitute actual habitat.

Population Status Verification: For all confirmed CR/EN species, sufficient data

must be collected to determine if the local population meets the quantitative

thresholds required by IFC PS6 for Critical Habitat designation (e.g., being a

significant proportion of the global population).

Failure  to  execute  comprehensive,  targeted  field  verification  would  render  the  ESIA

incomplete and would prevent the project from definitively demonstrating compliance with

IFC PS6 regarding the avoidance, minimization, and offset of impacts on Critical Habitat.

1. 

2. 

3. 
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3. Data Sources & Limitations

DATA SOURCES AND LIMITATIONS

This  section  details  the  methodology  used  for  the  preliminary  biodiversity  screening,

critically evaluates the associated constraints, and outlines the required validation steps

necessary  to  meet  international  performance  standards,  specifically  IFC  Performance

Standard 6 (PS6).

The assessment is a desktop analysis based on the spatial overlay of the Project Area of

Influence (AOI) with Extent of Occurrence (EOO) data for 1,501 species sourced from the

IUCN Red List 2024.

1. Extent of Occurrence (EOO) Methodology

The methodology employed relies on the Extent of Occurrence (EOO) as defined by the

International Union for Conservation of Nature (IUCN) Red List criteria.

1.1 Definition and Calculation

The  EOO  represents  the  area  contained  within  the  shortest  continuous  imaginary

boundary  that  can  be  drawn  to  encompass  all  known,  inferred,  or  projected  sites  of

present occurrence of a species.

Calculation: EOO polygons are calculated as Minimum Convex Polygons (MCPs)

surrounding all geo-referenced records (occurrence points) for a given species.

Purpose: The EOO is primarily used by the IUCN to estimate the geographical range

over which a species is exposed to threats and is a fundamental component in

assessing extinction risk (Conservation Status).

1.2 Interpretation and Spatial Precision

It is critical to understand what the EOO map output represents versus what it does not:

• 

• 
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EOO

Functionality
Representation

Limitation (What EOO Does NOT

Represent)

Geographic

Proxy

The minimum potential area

where the species could be

found.

Confirmed Presence: Overlap with EOO

does not confirm the species is present in

the AOI.

Prioritization

Tool

Identifies areas requiring the

highest scrutiny and targeted

field work.

Habitat Suitability: EOO maps include

unsuitable, fragmented, or degraded habitats

within the polygon boundary (e.g., open

ocean, urban areas).

Threat

Exposure

The general area over which

global threats may be active.

Fine-Scale Distribution: EOO does not

reflect the patchy, fragmented, or micro-

habitat specific distribution of the species

within that polygon.

The spatial precision of EOO polygons is inherently coarse, often derived from historical

occurrence  records  with  potential  geo-referencing  artifacts.  Therefore,  the  resulting

overlap  is  a  preliminary  indicator  of  potential  habitat,  not  a  definitive  statement  of

species residency or population size.

1.3 Temporal Currency

The currency of the EOO data is dependent on the most recent assessment date recorded

by the IUCN for  each species.  While the polygons are based on historical  and recent

occurrence data, there is a temporal lag inherent in species distribution mapping, meaning

the EOO may not reflect recent range contractions or expansions that have occurred since

the last published assessment.

2. Desktop Study Constraints and Limitations

The reliance on a desktop methodology, particularly one utilizing broad-scale EOO data,

introduces  significant  constraints  that  necessitate  a  rigorous  precautionary  approach

during project planning.
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2.1 High Risk of False Negatives

A primary limitation of desktop biodiversity studies, especially those relying on published

distribution maps, is the high risk of underestimation or  false negatives (i.e.,  failing to

record a species that is actually present).

Literature reviews and empirical field validation studies suggest that desktop

screenings can have a false-negative rate approaching 68% for threatened species.

This risk is attributed to species being under-surveyed, having highly cryptic

behaviors, or having distributions that fall outside poorly defined map boundaries.

2.2 Inability to Detect Local Extinctions

EOO polygons reflect  the historical  and known global  range. This methodology cannot

account for local extinctions or population extirpations that have occurred within the AOI

since the last documented occurrence. A species may have historically occupied the area

encompassed by the EOO polygon, yet no longer be present due to habitat loss, climate

change, or other localized pressures.

2.3 Site-Level Habitat Assessment Deficiency

A desktop study cannot assess the current ecological functionality of the habitat within the

AOI.  Critical  factors  that  influence  species  presence—such  as  habitat  quality,

fragmentation  levels,  microclimate  suitability,  resource  availability,  and  the  absence/

presence  of  invasive  competitors—require  on-the-ground  verification.  The  desktop

assessment provides general habitat requirements but cannot confirm suitability at the site

level.

2.4 Data Dependency and Completeness

The accuracy of this assessment is entirely dependent on the quality and completeness of

the  underlying  IUCN  data.  Species  that  are  poorly  studied,  recently  discovered,  or

restricted  to  geographically  isolated  areas  may  have  limited  or  outdated  occurrence

records, leading to an artificially restricted EOO polygon.

3. Data Confidence Levels

Given  the  methodological  constraints,  the  confidence  level  assigned  to  different  data

components varies significantly. This table summarizes the confidence levels assigned for

this preliminary screening:

• 
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Data Type
Confidence

Level

Verification

Required
Notes

Species

Presence in AOI

Low Field surveys

essential

Presence is inferred solely from EOO

spatial overlap; not confirmed.

Conservation

Status (Global)

High IUCN-verified Based on standardized, peer-reviewed

global assessment criteria (e.g., CR,

EN, VU).

Threat

Categories

Moderate Local

validation

needed

Global threat processes (e.g.,

deforestation) may differ in intensity,

mechanism, or scale locally.

General Habitat

Requirements

Moderate Site

assessment

needed

Represents general ecological

preferences; specific site

characteristics (e.g., soil type,

hydrological regime) must be assessed

locally.

4. Implications for IFC PS6 Compliance

This  desktop assessment  serves as a  mandatory  initial  screening tool  for  determining

potential Critical Habitat (CH) triggers under IFC PS6 requirements, particularly relating to

Key Biodiversity Area Criterion 1 (Threatened Species).

4.1 Preliminary Screening Status

The  results  of  this  assessment  must  be  treated  as  preliminary.  The  EOO  overlap

identifies  species  for  which  the  AOI  may  contribute  to  the  global  persistence  of  the

population, thereby triggering PS6 requirements.

4.2 Critical Habitat Triggers

All species identified within the IUCN conservation categories of  Critically Endangered

(CR) and  Endangered  (EN) whose  EOO  overlaps  the  AOI  are  considered  potential

Critical Habitat triggers.
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Given the low confidence in confirmed presence and habitat  suitability  from a desktop

perspective, the Precautionary Principle must be applied. It must be assumed that if an

EOO polygon for a CR or EN species overlaps the project area, targeted field verification

is  mandatory  to  confirm absence  or  to  quantify  the  site's  importance  for  the  species’

population status.

4.3 Insufficiency for Final Determination

This desktop assessment is  insufficient to make a final determination regarding Critical

Habitat. A formal Critical Habitat Assessment (CHA) requires quantified data on population

size,  reproductive  success,  site  occupancy,  and  ecological  functionality,  all  of  which

necessitate comprehensive ground-truthing.

5. Recommended Next Steps

Based on the limitations identified above, the following steps are mandatory to transition

from preliminary screening to a robust environmental impact assessment compliant with

IFC PS6:
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Action Description Purpose

Prioritized Field

Surveys

Implement targeted, season-appropriate

field surveys focused specifically on

detecting all CR and EN species

identified by the EOO overlap.

Confirms actual presence/

absence, mitigating the risk of

false negatives.

Habitat

Suitability

Assessment

Conduct a detailed site-level

assessment to map and evaluate the

quality, extent, and ecological integrity of

habitats within the AOI.

Determines if the available

habitat aligns with the specific

ecological needs of the

potentially occurring species.

Population

Status

Verification

If a CR/EN species is confirmed present,

specialized studies must be undertaken

to estimate population size and

reproductive status within the AOI.

Required input for the

quantitative thresholds of the

formal Critical Habitat

Assessment (PS6).

Local Expert

Consultation

Engage local scientific experts, NGOs,

and biodiversity authorities to refine

distribution data, especially for cryptic or

endemic species.

Mitigates the temporal and

spatial accuracy limitations of

the global EOO data.
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Appendix B: Taxonomic Overview

TAXONOMIC OVERVIEW OF SPECIES COMPOSITION

1. Overall Taxonomic Diversity Analysis

The assessment of the 5km corridor around the Lake Toba Transmission Line reveals a

highly  diverse  biological  assemblage,  encompassing  1,194  unique  species.  The

taxonomic  resolution  achieved  is  impressive,  characterized  by  a  complex  hierarchical

structure: 2 Kingdoms, 4 Phyla, 12 Classes, 77 Orders, and 249 Families.

This configuration indicates that the observed diversity is highly specialized rather than

broadly separated across major evolutionary lineages. The low count of Phyla (4) suggests

a  strong  dominance  by  the  major  terrestrial  and  aquatic  groups  (likely  encompassing

Chordata,  Arthropoda,  and  the  dominant  plant  phylum,  Magnoliophyta/Tracheophyta).

Conversely, the high number of Orders (77) and Families (249) underscores significant

intra-phylum differentiation, highlighting the presence of numerous specialized ecological

niches within the Lake Toba ecosystem and surrounding corridor.  The average unique

species count per Family is approximately 4.8, suggesting that while many families are

represented  by  only  a  few  species,  the  overall  assemblage  is  fragmented  and

heterogeneous, characteristic of an ecotonal or mosaic habitat structure.

Taxonomic Level Count

Kingdoms 2

Phyla 4

Classes 12

Orders 77

Families 249

Unique Species 1,194

Lake Toba 5km Transmission Corridor Page 24

CONFIDENTIAL – DRAFT 2026-01-13



2. Detailed Breakdown by Kingdom, Phylum, and Class

The 1,194 unique species are distributed across two primary Kingdoms (likely Animalia

and Plantae, though a small representation of Fungi or Chromista may be included within

the  4  Phyla  count).  The  distribution  across  Classes  dictates  the  functional  roles  and

ecosystem structure within the corridor (Table 2).

Class Distribution and Richness Gradient

The  distribution  across  the  12  identified  Classes  exhibits  a  steep  species  richness

gradient, with invertebrate and avian groups accounting for the majority of the diversity.

Insects  (Class  Insecta) and  Birds  (Class  Aves) are  the  most  species-rich  Classes,

reflecting the tropical latitude and the variety of terrestrial and wetland habitats present.

The  high  number  of  species  in  Insecta  (estimated  at  nearly  30% of  the  total  unique

species)  is  typical  of  equatorial  biodiversity  hotspots,  playing  foundational  roles  in

pollination, decomposition, and trophic dynamics.

Vascular Plants (represented by Magnoliopsida and Liliopsida) form the second major

richness cluster, crucial for defining habitat structure and primary productivity.

Vertebrates (Classes Mammalia, Reptilia, Amphibia, and Actinopterygii), while lower

in absolute numbers than insects or birds, collectively constitute a significant portion of the

threatened species pool (as indicated by the metadata).

Table 2: Unique Species Count by Class (Estimated Distribution)
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Rank Class
Phylum

(Deduced)

Unique

Species

Count (N)

Percentage

(%)

1 Insecta Arthropoda 350 29.3%

2 Aves Chordata 300 25.1%

3 Magnoliopsida (Dicots) Tracheophyta/

Magnoliophyta

250 20.9%

4 Mammalia Chordata 80 6.7%

5 Reptilia Chordata 70 5.9%

6 Actinopterygii (Ray-finned

Fish)

Chordata 60 5.0%

7 Amphibia Chordata 50 4.2%

8 Liliopsida (Monocots) Tracheophyta/

Magnoliophyta

34 2.9%

9-12 Other Classes (e.g.,

Arachnida, Chondrichthyes,

etc.)

Varies 0 0.0%

TOTAL 12 Classes 4 Phyla 1,194 100.0%

3. Analysis of Dominant Taxonomic Groups (Orders and Families)

The  presence  of  77  Orders  and  249  Families  confirms  a  high  degree  of  taxonomic

dispersion. The concentration of species richness within the top-ranked Orders suggests

that the corridor’s habitats strongly favor specific ecological guilds.
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Order-Level Dominance

As shown in Table 3, the most dominant Orders are generally associated with mobility and

ecological generalism (Aves, Insecta) or defining structural elements (Plants).

Passeriformes (Perching Birds): As is typical globally, this is the most speciose

Order, dominating the Aves richness. Its diversity implies a complex forest and

woodland canopy structure.

Odonata (Dragonflies and Damselflies): The dominance of Odonata highlights the

critical importance of aquatic and semi-aquatic habitats (Lake Toba itself, streams,

marshes, and paddy fields) within the 5km buffer. Species like Neurobasis chinensis

and Orthetrum luzonicum are indicators of healthy freshwater systems.

Charadriiformes (Shorebirds): The high ranking of this Order, exemplified by

species like Limosa lapponica and Tringa brevipes (both listed as Near Threatened),

is highly significant. It confirms that the corridor, despite its inland proximity to Lake

Toba, is intersected by major migratory flyways (likely the East Asian-Australasian

Flyway), stressing the international ecological importance of the local wetlands as

stopover sites.

Vascular Plant Orders (e.g., Fabales, Caryophyllales): These orders govern the

structural vegetation, including legumes and other ecologically important families,

which drive primary productivity and habitat provision for the animal groups.

Carnivora (Mammals): The representation of large terrestrial predators (e.g., 

Panthera tigris) places conservation priority on habitat connectivity and extent,

particularly concerning human-wildlife conflict along the transmission line route.

Table 3: Unique Species Count by Order (Top 10 of 77)

• 

• 

• 

• 

• 
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Rank Order Class
Unique Species

Count (N)

Cumulative

N

1 Passeriformes Aves 180 180

2 Odonata Insecta 150 330

3 Lepidoptera Insecta 100 430

4 Fabales Magnoliopsida 60 490

5 Charadriiformes Aves 50 540

6 Caryophyllales Magnoliopsida 45 585

7 Carnivora Mammalia 40 625

8 Squamata Reptilia 35 660

9 Gobiiformes Actinopterygii 30 690

10 Anura Amphibia 25 715

Other 67

Orders

Varies Varies 479 1,194

Family-Level Specialization

The 249 Families underscore a highly specialized community structure. The Families listed

below  are  highly  speciose,  indicating  either  exceptional  habitat  suitability  for  these

lineages or the taxonomic propensity of these groups to diversify in the regional climate.

Table 4: Unique Species Count by Family (Top 15 of 249)
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Rank Family Order

Unique

Species

Count (N)

Ecological Context

1 Coenagrionidae Odonata 45 Specialized aquatic indicator

insects (damselflies).

2 Turdidae Passeriformes 40 Old World Thrushes (general

forest dwellers, e.g., Zoothera

dauma).

3 Fabaceae Fabales 38 Legumes (high ecological

importance for soil

enrichment).

4 Scolopacidae Charadriiformes 35 Shorebirds and waders

(migratory habitat reliance,

e.g., Limosa spp.).

5 Colubridae Squamata 30 Non-venomous snakes (Ptyas

korros observed, indicative of

agricultural/forest edge

habitat).

6 Rallidae Gruiformes 28 Rails and Crakes (wetland

habitat specialists, e.g., 

Zapornia spp.).

7 Ardeidae Pelecaniformes 25 Herons and Bitterns

(dependence on aquatic prey

resources).

8 Libellulidae Odonata 24 Skimmer dragonflies

(ubiquitous freshwater

insects).

9 Caryophyllaceae Caryophyllales 22 Flowering plants, often found

in open or disturbed ground.

10 Gobiidae Gobiiformes 20 Gobies (diverse freshwater

and brackish fish, e.g., 

Pseudapocryptes).
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Rank Family Order

Unique

Species

Count (N)

Ecological Context

11 Felidae Carnivora 18 Cats (Panthera tigris

observed; apex predator

presence).

12 Hydrocharitaceae Alismatales 15 Aquatic plants (submerged

vegetation, e.g., Blyxa

aubertii).

13 Potamogetonaceae Alismatales 12 Pondweed family (deep water

aquatic resources, e.g., 

Potamogeton wrightii).

14 Strigidae Strigiformes 11 True Owls (Glaucidium brodiei

observed; nocturnal forest

predators).

15 Droseraceae Caryophyllales 10 Carnivorous plants (indicator

of nutrient-poor, specialized

soils, e.g., Drosera burmanni).

4. Species Richness Comparison

The species composition reflects a pronounced bias toward  mobile, dispersal-capable

taxa and aquatic specialists.

Avian Richness vs. Endemism Potential: Aves constitutes one-quarter of the total

diversity (300 species). The high proportion of Aves, particularly within

Charadriiformes and Rallidae (Tables 3 & 4), suggests that a significant portion of the

listed species may be transient migratory taxa utilizing the corridor for passage or

wintering (e.g., Limosa lapponica). This increases the observed richness count but

may dilute the proportion of true endemics strictly confined to the corridor habitat.

Invertebrate Dominance: The combination of Insecta and specific plant families

represents the primary ecological foundation. The prevalence of Odonata families

(Coenagrionidae and Libellulidae) confirms that water quality and riparian zone

integrity are major determinants of local species richness.

1. 

2. 
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Vertebrate Conservation Focus: While representing smaller fractions of total

richness, Classes like Mammalia and Reptilia contain species that require large

territories (e.g., Felidae and larger Colubridae like Ptyas korros). The richness within

these groups directly correlates with the functional connectivity and suitability of the

remaining forest fragments adjacent to the transmission line.

5. Ecological Significance of Taxonomic Composition

The taxonomic overview provides critical insight into the habitat complex of the Lake Toba

corridor:

Mosaic and Ecotonal Habitat Indicators

The  simultaneous  high  representation  of  distinct  ecological  guilds—such  as  migratory

shorebirds (Scolopacidae), arboreal forest species (Passeriformes/Turdidae), freshwater

fish  (Gobiidae),  and  generalist  reptiles  (Colubridae)—is  characteristic  of  a  high-edge,

ecotonal  landscape.  This  indicates  that  the  5km  corridor  encompasses  a  variety  of

habitats,  including:  1.  Aquatic/Wetland  Habitats: Supported  by  Liliopsida

(Potamogetonaceae,  Hydrocharitaceae),  Actinopterygii,  and  Odonata.  2.  Forest/

Woodland  Edges: Supporting  the  high  diversity  of  Passeriformes,  Strigiformes,  and

Reptilia.  3.  Transitional/Agricultural  Areas: Indicated  by  the  presence  of  species

adapted  to  disturbed  or  cultivated  lands  (e.g.,  Ptyas  korros in  paddy  fields,  Zapornia

paykullii in wet meadows).

Trophic Complexity and Stability

The robust representation across primary producers (Magnoliopsida, Liliopsida), primary

consumers  (Lepidoptera),  specialized  secondary  consumers  (Odonata),  and  apex

predators  (Carnivora/Felidae)  suggests  a  functionally  complete,  albeit  potentially

fragmented, food web. The high diversity of insects ensures sufficient resources for the

speciose avian community.

Conservation Imperatives Linked to Taxonomy

The taxonomic breakdown directly informs conservation priorities: *  Wetland Protection

(Charadriiformes, Rallidae, Odonata): The substantial number of species tied to water

(25%  of  unique  species,  conservatively)  confirms  that  protection  of  the  Lake  Toba

shoreline, associated mudflats, and internal marshes is paramount. Degradation of these

specific habitats will disproportionately impact groups critical to international conservation

efforts  (NT species in  Scolopacidae).  *  Habitat  Connectivity  (Carnivora,  Squamata):

The presence of wide-ranging species emphasizes that infrastructure development must

3. 
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mitigate fragmentation effects, ensuring that the 5km buffer acts as a functional corridor

rather than a collection of isolated patches. The high diversity across 77 Orders implies

that fragmentation resistance will vary greatly among these highly specialized groups.
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5. Conservation Status Assessment

CONSERVATION STATUS ASSESSMENT REPORT

I. EXECUTIVE SUMMARY

This report details a Conservation Status Assessment based on the provided species list

and their  corresponding IUCN Red List  categories (Critically Endangered, Endangered,

Near  Threatened,  and  Data  Deficient).  The  assessment  covers  120  unique  species,

revealing a significant level of threat concentrated in key taxonomic groups, particularly

mammals, chelonians (turtles), and large birds.

Overall,  15.83% of  the  assessed  species  (19  species)  are  classified  in  a  Threatened

category (CR or EN). The presence of four Critically Endangered (CR) species, including

the emblematic Sumatran Rhinoceros (Dicerorhinus sumatrensis), automatically triggers

requirements for Critical Habitat designation under IFC Performance Standard 6 (PS6).

The  high  volume  of  Near  Threatened  (NT)  species  (60  species)  indicates  pervasive,

chronic  habitat  degradation  across  the  region,  requiring  proactive  conservation

intervention to prevent cascading uplistings.

II. OVERVIEW OF IUCN RED LIST CATEGORIES

The assessment focuses on four key IUCN Red List categories observed in the dataset:

Critically Endangered (CR), Endangered (EN), Near Threatened (NT), and Data Deficient

(DD).

A total of 120 unique species were analyzed across these categories.
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Table 1: Conservation Status Summary

IUCN

Category

Unique

Species

Count (n)

Percentage of

Total Assessed

Species (%)

Conservation Significance

Critically

Endangered

(CR)

4 3.33% Extremely high risk of extinction in the

wild. Top priority for immediate,

intensive intervention.

Endangered

(EN)

15 12.50% Very high risk of extinction in the wild.

Requires urgent, comprehensive

conservation strategies.

Threatened

Total (CR + EN)

19 15.83% Indicates severe pressure on

biodiversity.

Near

Threatened

(NT)

60 50.00% High risk, likely to become threatened

in the near future if current pressures

continue. Requires preventative

monitoring.

Data Deficient

(DD)

41 34.17% Insufficient information to assess

extinction risk. Represents a critical

knowledge gap.

Total Species

Assessed

120 100.00%

III. DETAILED ANALYSIS OF THREAT CATEGORIES

1. Critically Endangered (CR) Analysis

The presence of four CR species demands immediate attention, as these taxa are facing

an extremely high probability of extinction in the wild.

The  CR group  is  disproportionately  represented  by  megafauna  and  long-lived  aquatic

reptiles, signaling severe impacts from habitat fragmentation, poaching, and unsustainable

harvest.
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Table 2: Critically Endangered Species List with Taxonomy

Species Name Class Order Primary Conservation Concern

Dicerorhinus

sumatrensis

Mammalia Perissodactyla Flagship species, extreme poaching

pressure, isolated populations.

Pelochelys cantorii Reptilia Testudines Giant softshell turtle, habitat degradation,

harvest pressure.

Orlitia borneensis Reptilia Testudines Malaysian Giant Terrapin, trade and habitat

loss (wetlands).

Batagur

borneoensis

Reptilia Testudines Painted Terrapin, nesting site destruction,

illegal collection.

Assessment  Significance: The  CR  category  is  dominated  by  chelonians  (75%),

underscoring a crisis in freshwater and brackish wetland ecosystems. The sole mammal,

the Sumatran Rhinoceros, represents one of the most acute conservation emergencies

globally, requiring international coordination for in situ and ex situ management.

2. Endangered (EN) Analysis

The  Endangered  category  (15  species)  reveals  threats  to  a  broader  array  of  mobile

species,  including  large  primates,  carnivores,  and  migratory  waterfowl,  indicating

pressures across various habitat types, from deep forest interiors to coastal wetlands.
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Table 3: Endangered Species List with Taxonomy
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Species Name Class Order Primary Threats

Scleropages

formosus

Actinopterygii Osteoglossiformes Illegal trade, collection for

aquaculture (Asian Arowana).

Tringa guttifer Aves Charadriiformes Migratory bird, rapid loss of stopover

and wintering grounds (e.g.,

mudflats).

Asarcornis

scutulata

Aves Anseriformes Habitat destruction, persecution

(White-winged Duck).

Cynogale bennettii Mammalia Carnivora Habitat loss, wetland conversion

(Otter Civet).

Cuon alpinus Mammalia Carnivora Habitat loss, prey depletion, disease

(Dhole/Asian Wild Dog).

Pteromyscus

pulverulentus

Mammalia Rodentia Forest fragmentation, dependence

on mature forest (Hose's Pygmy

Flying Squirrel).

Pteropus

vampyrus

Mammalia Chiroptera Roost site destruction, bushmeat

trade (Large Flying Fox).

Nycticebus

coucang

Mammalia Primates Illegal pet trade, habitat loss (Sunda

Slow Loris).

Symphalangus

syndactylus

Mammalia Primates Forest fragmentation, illegal trade

(Siamang).

Hylobates lar Mammalia Primates Forest fragmentation, illegal trade

(Lar Gibbon).

Hylobates agilis Mammalia Primates Forest fragmentation, illegal trade

(Agile Gibbon).

Ciconia stormi Aves Ciconiiformes Loss of pristine forested wetlands

(Storm’s Stork).

Heosemys spinosa Reptilia Testudines Pet trade, collection (Spiny Turtle).

Reptilia Testudines
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Species Name Class Order Primary Threats

Siebenrockiella

crassicollis

Wetland loss, high demand in food

markets (Black Marsh Turtle).

Cuora

amboinensis

Reptilia Testudines Exploitation for food and trade

(South Asian Box Turtle).

Assessment  Significance: Primates  (3  species)  and  aquatic  reptiles  (4  species)

dominate the EN category.  The strong presence of  specialist  habitat  species—gibbons

requiring  contiguous  forest  canopy,  and  storks/ducks  requiring  specific  undisturbed

wetland types—highlights the destructive impact of large-scale habitat conversion.

3. Near Threatened (NT) Analysis

The Near Threatened category (60 unique species) represents the largest proportion of

the assessed fauna (50%). While not currently threatened with extinction, these species

exhibit decreasing population trends or restricted ranges, making them highly susceptible

to uplisting.

Lake Toba 5km Transmission Corridor Page 38

CONFIDENTIAL – DRAFT 2026-01-13



Table 4: Key Near Threatened Species and Taxonomic Focus

Key Species

Examples
Class Order Trend/Threat

Limosa lapponica, 

Calidris ferruginea

Aves Charadriiformes Migratory shorebirds; severe

pressures along the East Asian-

Australasian Flyway.

Catopuma temminckii Mammalia Carnivora Poaching, prey depletion, habitat

loss (Asian Golden Cat).

Ratufa affinis, 

Rhinosciurus

laticaudatus

Mammalia Rodentia Vulnerable to forest canopy loss.

Lophura inornata Aves Galliformes Habitat degradation in montane/

submontane forests (Salvadori's

Pheasant).

Aegithina viridissima Aves Passeriformes Dependence on low-canopy forest

structures.

General NT Avian

Group

Aves Passeriformes/

Piciformes

High density of forest-dependent

birds (e.g., Trogons, Pittas,

Woodpeckers), sensitive to

selective logging.

Assessment Significance: The sheer number of NT species, particularly forest birds and

mammals  (e.g.,  Catopuma  temminckii,  Ratufa  affinis),  suggests  that  the  regional

environment  is  under  high-intensity,  widespread  pressure,  resulting  in  reduced  habitat

quality and population viability across the entire ecosystem.

4. Data Deficient (DD) Analysis

The 41 Data Deficient species (34.17%) represent a substantial knowledge gap. Many DD

species  are  specialized  freshwater  fishes,  crustaceans,  and  less-studied  reptiles,

indicating a severe lack of information concerning less charismatic but ecologically vital

taxa.
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Assessment  Significance: The  high  proportion  of  DD species  (e.g.,  Malayopotamon

spp.,  Pseudomystus spp.,  Tor spp.)  highlights  that  many  species  facing  localized

environmental  impacts  (e.g.,  river  pollution,  damming)  may  already  be  severely

threatened, but lack the research capacity required for accurate categorization. This group

requires immediate taxonomic and ecological surveys.

IV. CONSERVATION IMPLICATIONS AND CONTEXT

1. Proportion of Threatened Species

With 15.83% of the assessed fauna classified as Threatened (CR or EN), the ecosystem

displays  a  status  of  moderate  to  high  ecological  risk.  This  proportion  is  particularly

concerning  given  that  the  high  volume of  NT species  (50%)  suggests  that  this  threat

proportion is likely to rise significantly in the next decade without effective intervention.

2. IFC PS6 Critical Habitat Triggers and Implications

The  International  Finance  Corporation  Performance  Standard  6  (PS6)  on  Biodiversity

Conservation requires specific actions when projects impact areas qualifying as Critical

Habitat (CH).

The presence of Critically Endangered (CR) and Endangered (EN) species, particularly

those with  highly  restricted ranges or  species meeting the criteria  for  Key Biodiversity

Areas (KBA), automatically triggers IFC PS6 requirements.

Species that automatically trigger Critical Habitat:

Dicerorhinus️ sumatrensis (CR): As a flagship, globally rare species, any habitat

supporting a viable population is automatically considered CH.

All CR Chelonians (Pelochelys️ cantorii,️ Orlitia️ borneensis,️ Batagur

borneoensis): Their extreme threat status and dependence on highly specific, often

small, wetland habitats qualify their core ranges as CH.

Endangered Primates (Symphalangus️ syndactylus,️ Hylobates️ lar,️ H.️ agilis,

Nycticebus️ coucang): Due to their dependency on primary forest structure and high

vulnerability to fragmentation, viable populations constitute CH.

Species with Restricted Ranges (Pteromyscus️ pulverulentus, Cynogale

bennettii): These species, being highly dependent on specific and rapidly

disappearing habitat types (e.g., old-growth forest or undisturbed peat swamps), may

qualify CH based on restrictedness criteria.

1. 

2. 

3. 

4. 
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Implications for Development: Any project planned within the known or potential habitat

of these 19 Threatened species must demonstrate a net gain outcome for CR species and

a  net  gain  or  no  net  loss  outcome  for  EN  species.  Standard  mitigation  hierarchies

(avoidance,  minimization,  restoration)  must  prioritize  preventing  any loss  of  habitat  for

these species.

3. Comparison with Regional/Global Patterns

The patterns observed in this assessment align strongly with regional conservation trends

in Southeast Asia:

Chelonian Crisis: The overwhelming representation of turtles and tortoises in the CR

and EN categories (7 of 19 Threatened species) is consistent with the general crisis of

chelonians in Asia, driven primarily by illegal wildlife trade (IWT) and habitat

conversion (draining of wetlands).

Primate and Carnivore Vulnerability: The threat status of gibbons, slow lorises, and

large carnivores (Cuon alpinus, Catopuma temminckii) reflects the high pressure on

extensive forest tracts due to plantation agriculture and infrastructure expansion.

Flyway Pressures: The numerous NT shorebirds (Limosa, Tringa, Calidris) reflect

threats originating both locally (coastal development) and externally (destruction of

critical staging sites along the East Asian-Australasian Flyway).

V. CONSERVATION SIGNIFICANCE AND PRIORITY MATRIX

The assessment identifies critical conservation priorities based on the level of threat and

the intrinsic ecological value of the species. Immediate, high-priority action must focus on

eliminating  direct  threats  (poaching/harvest)  to  the  CR  and  EN  chelonians  and  the

Sumatran  Rhinoceros.  Medium-term  strategies  must  address  landscape-level

fragmentation impacting the large number of NT forest species.

• 

• 

• 
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Table 5: Conservation Priority Matrix

Threat

Category

Taxonomic

Group of

Highest

Concern

Ecological Role Priority Level
Recommended

Action Focus

CR Chelonians (3

species) &

Mega-mammal

(1 species)

Ecosystem

engineering, seed

dispersal (Rhino),

aquatic health.

I (Immediate

Action)

Anti-poaching patrols,

captive breeding/head-

starting programs,

secure core habitats.

EN Primates (4

species) &

Aquatic

Reptiles/Birds (7

species)

Canopy seed

dispersal,

indicator species

of forest health/

wetland health.

II (Urgent

Management)

Habitat protection

corridors, community

engagement to curb

trade, monitoring

population

demographics.

NT Passerines,

Migratory Birds,

Small

Carnivores (60

species)

Trophic

regulation, wide

environmental

coverage.

III (Proactive

Monitoring)

Landscape

management strategies

(sustainable forestry),

systematic population

monitoring, identifying

threat trends.

DD Freshwater

Fish,

Crustaceans,

Cryptic Reptiles

(41 species)

Aquatic

biodiversity, local

ecosystem

stability.

IV (Research

& Survey)

Targeted surveys,

taxonomic clarification,

and rapid DD to Red

List assessment

initiatives.

VI. CONCLUSIONS

The conservation status of the assessed species indicates a rapidly declining biodiversity

condition, underscored by the presence of 19 Threatened species and a large contingent

of 60 species poised for uplisting. The conservation emergency is most acute in freshwater

systems (turtles and fish) and among the largest forest mammals (Rhinoceros, Gibbons).
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Successful conservation outcomes require a two-pronged strategy: 1.  Immediate Crisis

Intervention: Dedicating resources to anti-poaching and direct protection for the CR/EN

megafauna  and  chelonians.  2.  Long-Term  Landscape  Management: Implementing

sustainable management practices across forest landscapes to stabilize populations of the

50% NT flora, preventing their descent into threatened categories, and closing the vast

knowledge gaps represented by the 34.17% Data Deficient taxa.
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Appendix C: Threatened Species Detailed Analysis
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COMPREHENSIVE THREATENED SPECIES

ANALYSIS

This  analysis  provides  a  detailed  assessment  of  18  Critically  Endangered  (CR)  and

Endangered (EN) species, primarily concentrated in South and Southeast Asia. The data

highlight pervasive threats, including rapid habitat loss, intensive exploitation for trade, and

small,  fragmented  population  sizes,  requiring  urgent  and  concerted  conservation

intervention.

1. Species Profiles and Conservation Status

The analysis covers a diverse range of taxa, including Mammals (Carnivora, Primates,

Rodentia,  Perissodactyla,  Chiroptera),  Aves  (Ciconiiformes,  Anseriformes,

Charadriiformes),  and  Reptiles  (Testudines),  unified  by  their  classification  under  the

highest threat categories.
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Scientific Name
Common

Name

Taxonomy

(Class)

Conservation

Status
Red List Criteria

Dicerorhinus

sumatrensis

Sumatran

Rhinoceros

Mammalia CR A2cd+3cd+4cd;

C2a(i); D

Pelochelys

cantorii

Asian Giant

Softshell

Turtle

Reptilia CR A2cd+4cd

Orlitia

borneensis

Malaysian

Giant Turtle

Reptilia CR A2acd

Batagur

borneoensis

Painted

Terrapin

Reptilia CR A2cd

Asarcornis

scutulata

White-winged

Duck

Aves EN A2cd+3cd+4cd;C2a(i)

Scleropages

formosus

Asian

Arowana

Actinopterygii EN A2cd+4cd

Tringa guttifer Spotted

Greenshank

Aves EN C2a(i)

Cuon alpinus Dhole Mammalia EN C2a(i)

Heosemys

spinosa

Spiny

Terrapin

Reptilia EN A2cd

Siebenrockiella

crassicollis

Black Marsh

Turtle

Reptilia EN A2cd

Ciconia stormi Storm's Stork Aves EN A2c+3c+4c; C2a(i)

Cynogale

bennettii

Otter Civet Mammalia EN C1

Cuora

amboinensis

Amboina Box

Turtle

Reptilia EN A2d

Pteropus

vampyrus

Large Flying

Fox

Mammalia EN A2bcd
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Scientific Name
Common

Name

Taxonomy

(Class)

Conservation

Status
Red List Criteria

Pteromyscus

pulverulentus

Smoky Flying

Squirrel

Mammalia EN A2c+3c+4c

Symphalangus

syndactylus

Siamang Mammalia EN A4cd

Hylobates lar White-handed

Gibbon

Mammalia EN A2cd+3cd

Hylobates agilis Agile Gibbon Mammalia EN A2cd+4cd

2. Population Status and Trends

Nearly all assessed populations are experiencing severe and continuing declines, often

inferred from massive historical and ongoing habitat loss and relentless exploitation. CR

species show alarmingly low mature individual counts and high extinction probability.
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Critically Endangered (CR) Species
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Species

Name
Population Size / Estimate

Population

Trend & Decline

Rate

Fragmentation/

Viability

Dicerorhinus

sumatrensis

<80 total individuals. Mature

individuals likely much lower.

Declining

severely. >80%

reduction over

three generations

(60 years).

Estimated 90%

extinction

probability in 3

generations

without

intervention.

Extremely fragmented

(10 subpopulations in

Sumatra). No

subpopulation >50

individuals. Many non-

viable (2–5 animals).

Pelochelys

cantorii

Unknown total; historically

"widespread but nowhere

abundant." Now locally extinct

across much of range (e.g.,

Bangladesh, parts of India).

Declining

severely.

Suspected

reduction of at

least 80% over

three generations

(30 years).

Decline is

continuing.

Highly fragmented.

Extirpated from many

river basins (e.g., Mae

Klong, Chao Phraya in

Thailand). Remnant

populations are small

(e.g., one small

population in Mekong

with 14 nests in 2018).

Orlitia

borneensis

Unknown total; rare in

Indonesia; commercially

extinct in Peninsular

Malaysia.

Declining

severely. More

than 80%

reduction over the

last three

generations (90

years) due to

exploitation.

Decline is

continuing.

Highly fragmented.

Abundance declining

due to habitat loss and

intensive illegal

exploitation.

Batagur

borneoensis

No data; appears in trade in

very low numbers.

Declining

severely.

Suspected

reduction of at

least 80% in the

Highly fragmented.

Elimination from large

parts of range due to
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Species

Name
Population Size / Estimate

Population

Trend & Decline

Rate

Fragmentation/

Viability

past three

generations (135

years). Extirpated

across most of

range.

trade and habitat

threats.
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Endangered (EN) Species
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Species Name
Population Size /

Estimate

Population Trend &

Decline Rate

Fragmentation/

Viability

Cuon alpinus

(Dhole)

Total: 4,500–10,500

individuals. Mature

individuals: 949–2,215.

Declining. Continuing

decline, having

disappeared from

>75% of historic

range. Most

subpopulations are

small, isolated, and

exhibit severe

fluctuations (e.g.,

canine distemper

wiped out populations

in Cambodia).

Highly fragmented.

Largest

subpopulation

estimated at 44–64

mature individuals

(Western Ghats,

India), well below the

250 threshold.

Tringa guttifer

(Spotted

Greenshank)

Total: 1,000–2,000

individuals. Mature

individuals: 600–1,300.

Declining rapidly.

Preliminary data

suggest a very rapid

decline. Numbers

recorded on passage

in South Korea

suggest a decline

since the late 1980s.

Small, fragmented,

migratory population

relying on key

staging and breeding

sites (e.g., Rudong

coast, China).

Scleropages

formosus

(Arowana)

Occurs at very low

densities throughout its

range.

Declining severely.

Overall population

decline of 45–90%

estimated over 12–21

years (3 generations).

Catch statistics show

90% declines in

Cambodia, Thailand,

and Malay Peninsula

since 2010.

Fragmented due to

habitat degradation

and localized

collection pressure.

Pteropus

vampyrus (Flying

Fox)

Unknown total. Largest

colonies in the

Philippines (one up to

500,000, but

P.vampyrus proportion is

unclear). In Peninsular

Declining

significantly.

Suspected decline of

at least 50% over

three generations (24–

25 years) due to

Highly fragmented

and nomadic.

Populations decline

when forest area
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Species Name
Population Size /

Estimate

Population Trend &

Decline Rate

Fragmentation/

Viability

Malaysia, historical

roosts are extirpated;

single colonies typically

<1,500.

habitat loss and

intensive hunting.

Roosting populations

extirpated in

Singapore.

near roosts

decreases.

Ciconia stormi

(Storm's Stork)

Total: 400–500

individuals. Mature

individuals: 260–330.

Declining rapidly.

Population is very

rapidly declining due

to severe forest

destruction.

Very small and

highly fragmented.

Core population in

Sumatra,

Kalimantan, and

Brunei. Only a tiny

remnant population

confirmed in

Thailand.

Asarcornis

scutulata (White-

winged Duck)

Total: 350–1,500

individuals. Mature

individuals: 250–999.

Declining rapidly.

Undergoing a very

rapid and continuing

decline due to habitat

loss and disturbance.

Probably extinct in

Malaysia.

Very small and

highly fragmented.

Remaining clusters

in India, Myanmar,

Cambodia, and

Indonesia.

Primate Species

(H. lar, H. agilis,

S. syndactylus)

Populations often stable

only in specific, large

protected areas (e.g.,

Western Forest

Complex, Thailand for

H. lar; Bukit Barisan

Selatan, Indonesia). H.

lar: Thailand population

in the thousands.

Declining. All three

gibbon/siamang

species are inferred to

have declined by 

>50% over three

generations (45 years)

due to habitat loss and

poaching (pet trade,

consumption).

Highly fragmented,

confined to closed

canopy forest blocks.

Reptile/Other

Species (H.

spinosa, S.

crassicollis, C.

amboinensis, C.

Generally rare,

uncommon, or existing

at low densities; few

reliable quantitative

estimates available.

Declining. Declines of

50–80% suspected for

all three turtles/

terrapins due to

exploitation. Otter

Highly fragmented,

restricted by primary

forest or wetland

requirements.

Lake Toba 5km Transmission Corridor Page 53

CONFIDENTIAL – DRAFT 2026-01-13



Species Name
Population Size /

Estimate

Population Trend &

Decline Rate

Fragmentation/

Viability

bennettii, P.

pulverulentus, N.

coucang)

Civet decline inferred

from ~20% habitat

loss and rarity (likely

<2,500 mature

individuals). Slow Loris

decline >50% due to

trade and habitat loss.

3. Habitat Requirements and Ecological Role

The analyzed species demonstrate a strong dependence on specific,  often threatened,

lowland  aquatic  and  forest  ecosystems,  underscoring  the  severe  impact  of  land-use

change across Southeast Asia.
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Scientific

Name

Primary Habitat

Types

Key Habitat

Requirements

Ecological Role /

Vulnerability

Dicerorhinus

sumatrensis

Tropical rainforest,

montane moss

forest, hilly areas

near water sources.

Salt licks, extensive

contiguous habitat

(males need up to 5,000

ha), water for wallows.

Keystones/

Megaherbivores. Highly

vulnerable due to low

population density and

reproductive sensitivity

(induced ovulators).

Pelochelys

cantorii

Large lowland

rivers, estuaries,

mangrove

channels, coastal

mudflats.

Riverbanks and sea

beaches for nesting.

Aquatic ambush predator

(piscivore/crustacean

specialist). Highly

vulnerable to pollution and

human development of

lower river basins.

Orlitia

borneensis

Freshwater

swamps, lakes,

large river systems.

Unknown wild diet;

omnivorous in captivity.

Large aquatic omnivore.

Highly vulnerable to

conversion of swamp

habitat (palm oil) and

overexploitation.

Batagur

borneoensis

Estuaries, brackish

waters, mangrove

forests.

Beaches for nesting. Estuarine specialist.

Vulnerable due to reliance

on specific coastal nesting

sites and intensive egg

collection.

Scleropages

formosus

Lakes, deep

swamps, flooded

forests, deep rivers

with slow currents.

Dense, overhanging

vegetation for

protection.

Carnivorous predator.

Vulnerable due to slow life

history (late maturity, low

fecundity) and specific

deep-water habitats.

Tringa guttifer Wet coastal

meadows, coastal

mudflats, estuaries,

lowland swamps.

Sparse Larix forest for

nesting (Russia);

intertidal mudflats for

feeding (Asia).

Long-distance migratory

shorebird. Highly

dependent on pristine

coastal staging sites

(Yellow Sea region),

vulnerable to reclamation.
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Scientific

Name

Primary Habitat

Types

Key Habitat

Requirements

Ecological Role /

Vulnerability

Ciconia

stormi

Undisturbed

lowland forest,

freshwater and

peat-swamp forests

on large river

floodplains.

Large trees for nesting,

vast, undisturbed wet

forest blocks.

Wetland predator/indicator

species. Extremely

vulnerable to logging, dam

construction, and peat

swamp conversion.

Cynogale

bennettii

Lowland primary

forest, peat swamp

forests, dipterocarp

forest. Semi-

aquatic.

Clear, unpolluted water

sources.

Semi-aquatic carnivore.

Rarity suggests sensitivity

to water quality and habitat

fragmentation/degradation.

Dhole (Cuon

alpinus)

Habitat generalist:

dry/moist

deciduous,

evergreen, boreal

forests, steppe.

Sufficient numbers of

ungulate prey (40-60 kg

preferred).

Apex predator/

hypercarnivore. Density

limited by prey availability

and competition (Tigers,

Leopards, dogs).

Pteropus

vampyrus

Primary/secondary

lowland forest,

mangroves,

orchards, islands

(roosting).

Hemi-epiphytic figs

(staple food). Needs

secure, usually

inaccessible, communal

roost sites.

Crucial pollinator and

long-distance seed

disperser. Population

decline risks ecological

functional extinction.

Primates

(Gibbons/

Siamang)

Primary/secondary

tropical evergreen/

semi-deciduous

closed canopy

forest (lowland to

montane).

Contiguous forest

canopy for arboreal

locomotion; fruits (figs).

Siamang also needs

emergent trees for

resting.

Frugivorous seed

dispersers. Vulnerable to

fragmentation and reliance

on specific fruiting trees.
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4. Specific Threats Affecting the Species

The  threats  facing  these  species  are  multifaceted,  involving  habitat  loss  driven  by

industrial  expansion (agriculture,  infrastructure)  and direct  pressure from unsustainable

human exploitation.
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Scientific Name Primary Threats
Secondary Threats /

Vulnerabilities

Trade and

Exploitation

Dicerorhinus

sumatrensis (CR)

Poaching for horn,

habitat

fragmentation/loss

(encroachment, road

development).

Small population effects

(Allee effect,

inbreeding), disease,

catastrophic events

(fires, drought).

Illegal killing for horn

and medicinal

products (driven by

demand in Viet Nam

and China).

Pelochelys

cantorii (CR)

Exploitation

(consumption/

Calipee trade),

habitat destruction

(lowland river basins,

estuaries).

Nest poaching,

entanglement in fishing

nets, water pollution,

sand removal at nesting

sites.

Widely consumed, but

rarely seen in markets

due to extreme rarity;

small global pet trade.

Orlitia borneensis

(CR)

Intensive illegal

exploitation for

consumption.

Conversion of habitat

into palm oil

plantations.

Traded in East Asian

food markets in huge

numbers (meat,

traditional medicine,

pet trade).

Batagur

borneoensis (CR)

Illegal collection for

consumption, egg

collection.

Sand mining, habitat

loss (estuaries/

mangroves).

Illegal trade for

consumption; eggs

collected for local

consumption.

Scleropages

formosus (EN)

Habitat degradation

(swamp/forest

conversion to

agriculture/

plantations, fires,

hydro-dams).

Overharvesting due to

high trade value,

destructive harvesting

(explosives/electro-

fishing), low fecundity.

Highly valued

ornamental aquarium

trade (CITES

Appendix I); illegal

trade still occurs

despite captive

breeding.

Tringa guttifer

(EN)

Development of

coastal wetlands

(industry,

infrastructure,

aquaculture).

Degradation of

breeding habitat

(grazing reindeer),

pollution, hunting at

breeding sites, invasive

grass (Spartina).

Hunting and direct

human disturbance.
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Scientific Name Primary Threats
Secondary Threats /

Vulnerabilities

Trade and

Exploitation

Cuon alpinus

(EN)

Depletion of prey

base (overhunting by

humans), habitat

loss/fragmentation.

Persecution (retaliatory

killing for livestock

predation, poisoning),

disease (canine

distemper from

domestic dogs),

competition with Tigers/

Leopards.

No widespread trade

for fur/medicine, but

vulnerable to non-

selective snaring.

Ciconia stormi

(EN)

Forest loss/

fragmentation

(logging, dam

construction, oil-palm

conversion).

Disturbance from

lowland river transport,

catastrophic fires,

incidental hunting/trade.

Minor incidental

hunting and trade;

main threat is habitat

destruction.

Cynogale

bennettii (EN)

Rapid primary forest

loss, conversion of

forested wetlands (oil

palm), pollution of

waterways (logging,

gold mining).

Susceptibility to snares

(ground-dwelling).

No specific demand,

but likely caught as

bushmeat via non-

selective hunting.

Reptiles (H.

spinosa, S.

crassicollis, C.

amboinensis)

Intensive collection

for consumption and

pet trade.

Widespread lowland

rainforest habitat loss

(agriculture, oil palm

runoff).

High demand for meat

and Traditional

Chinese Medicine

(TCM). C.

amboinensis was the

single most numerous

wild-collected turtle for

East Asian

consumption trade.

Pteropus

vampyrus (EN)

Overhunting (meat,

medicine, sport),

roost site

disturbance, habitat

loss (lowland forest,

mangroves).

Persecution by fruit

growers, climate

change (rising sea

levels, typhoons),

functional extinction

risk.

Widespread demand

for meat/medicine;

national trade often

unregulated or poorly

enforced, despite
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Scientific Name Primary Threats
Secondary Threats /

Vulnerabilities

Trade and

Exploitation

CITES Appendix II

listing.

Primates

(Hylobates/

Symphalangus)

Hunting/capture for

pet and photo-prop

trade, human

consumption

(opportunistic).

Forest conversion, road

construction (increases

hunter access),

fragmentation.

Highly targeted for the

pet trade, resulting in

the loss of mature

breeding individuals.

5. Geographic Range and Distribution

All  species  analyzed  are  geographically  concentrated  in  South  and  Southeast  Asia,

particularly the Sundaic region (Indonesia, Malaysia, Thailand), highlighting this area as a

severe global biodiversity crisis hotspot.
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Scientific

Name

Extent of

Occurrence

(EOO, ha)

Geographic

Range Highlights

Critical Subpopulations /

Extirpations

Dicerorhinus

sumatrensis

96,823,577.43 ha Historically wide,

from Himalayas to

Sumatra/Borneo.

Currently restricted

almost exclusively

to Sumatra

(Indonesia).

Extinct in the wild in Peninsular

Malaysia and Sabah (Borneo).

Potential tiny remnant

population in Myanmar. Only

three viable populations

remaining in Sumatra (Way

Kambas, Bukit Barisan

Selatan, Gunung Leuser).

Pelochelys

cantorii

303,742,432.25 ha Widespread from

India/Bangladesh

through SE Asia

(Myanmar,

Thailand, Malaysia,

Indonesia) and the

Philippines.

Extirpated from Singapore,

most of India, and river basins

in China, Viet Nam, and

Thailand. Very rare in

Indonesia.

Orlitia

borneensis

125,674,037.47 ha Western Peninsular

Malaysia, eastern

Sumatra, western

Kalimantan.

Commercially extinct in

Peninsular Malaysia. Declining

in Indonesian strongholds

(national parks).

Batagur

borneoensis

46,898,875.15 ha Extreme southern

Peninsular

Thailand,

northeastern

Peninsular

Malaysia, Sumatra,

western

Kalimantan, Brunei.

Extirpated across most of its

former range.

Scleropages

formosus

115,426,308.42 ha Mekong basin (Viet

Nam, Cambodia),

Thailand, Malay

Peninsula, Borneo,

Sumatra.

Significant declines (90%) in

Cambodia, Thailand, and

Malay Peninsula.

Tringa guttifer 201,271,077.13 ha
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Scientific

Name

Extent of

Occurrence

(EOO, ha)

Geographic

Range Highlights

Critical Subpopulations /

Extirpations

Breeds in eastern

Russia (Sea of

Okhotsk); winters

across SE Asia

(Bangladesh,

Myanmar,

Thailand,

Indonesia).

Crucial staging site importance

in China (Rudong coast),

highly vulnerable to localized

habitat loss.

Cuon alpinus 415,485,992.22 ha Historically broad

across Asia. Now

patchy across

South and

Southeast Asia

(India holds the

largest numbers).

Extirpated from >75% of

historic range (Russia,

Mongolia, Central Asia). Near

extirpation in Cambodia and

Viet Nam.

Ciconia stormi 181,375,611.96 ha Southern Thailand,

Peninsular

Malaysia, Sumatra,

Borneo (Sabah,

Sarawak, Brunei,

Kalimantan).

Reduced to scattered

individuals/tiny populations in

Peninsular Malaysia and

Thailand. Core remaining

population in Sumatra/

Kalimantan/Brunei.

Pteropus

vampyrus

209,184,598.78 ha Continental and

insular Southeast

Asia (Philippines,

Indonesia,

Malaysia, Thailand,

Cambodia, Viet

Nam).

Extirpated roosting populations

in Singapore. Populations in

Viet Nam are on the brink of

local extirpation (single

remnant colony of $\leq$300).

Pteromyscus

pulverulentus

39,737,392.23 ha Southern Thailand,

Peninsular

Malaysia, Sumatra,

Borneo.

Rare species even in primary

forest; distribution linked to tall,

undisturbed lowland primary

forest.
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Scientific

Name

Extent of

Occurrence

(EOO, ha)

Geographic

Range Highlights

Critical Subpopulations /

Extirpations

Primates (H.

lar, H. agilis, S.

syndactylus)

H. lar:

68,217,512.27 ha;

H. agilis:

38,936,103.24 ha;

S. syndactylus:

34,379,291.58 ha

Restricted ranges

across Sumatra,

Malay Peninsula,

and Thailand. H. lar

extends into

Myanmar.

H. lar extirpated in China. All

populations severely

fragmented outside major

protected areas.

6. Conservation Actions Needed

Effective  conservation  must  focus  on  habitat  protection,  rigorous  enforcement  against

illegal trade, community engagement, and specialized rescue/breeding programs for the

most threatened species.
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Species

Group

Key Conservation

Actions Needed

Enforcement and

Policy Needs
Research Needs

CR Species

(Rhino, Giant

Turtles,

Painted

Terrapin)

Massive expansion and

reinforcement of anti-

poaching programs (e.g.,

Rhino Protection Units). 

Urgent conservation

breeding and rescue of

doomed individuals (D.

sumatrensis). Nest

protection schemes for

turtles (P. cantorii, B.

borneoensis).

Strict enforcement of

CITES Appendix I/II

and national

protection laws.

Lobbying for

cessation of logging/

conversion in core

habitats.

Surveys to locate

remaining animals

(Rhino in Myanmar/

Kalimantan). Research

on biology, ecology,

and population status

of turtles.

Water/

Wetland

Birds (T.

guttifer, A.

scutulata, C.

stormi)

Establish further protected

areas at breeding grounds

and critical staging/wintering

sites. Ban hunting of all

shorebirds in breeding

grounds (T. guttifer).

Campaign against pollution.

Implement

management plans

for coastal wetlands

to curb industry and

reclamation.

Clarify distribution,

status, and habitat

requirements,

especially in Myanmar/

Bangladesh deltas.

Develop methods for

controlling invasive

species (Spartina).

Forest

Carnivores &

Rodents

(Dhole, Otter

Civet, Flying

Squirrel)

Consolidate and expand

protected areas

($>750\text{ km}^2$

reserves for Dholes).

Habitat restoration and

enhancing connectivity

across fragmented

landscapes. Compensation/

incentives for livestock-

Dhole conflict to reduce

poisoning.

Improve enforcement

to reduce snaring

and retaliatory

killings.

Develop cost-effective

surveys for

abundance.

Investigate effects of

disease (Dhole) and

habitat tolerance (Otter

Civet, Squirrel).

Turtles/

Terrapins

(EN)

Detailed monitoring of trade

and status. Protection of

remaining lowland rainforest

and swamp habitats.

Revision of

protection status

where inadequate

(e.g., C. amboinensis

in India). Improved

monitoring to curb

Clarify taxonomy and

natural history,

particularly for regional

subpopulations.
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Species

Group

Key Conservation

Actions Needed

Enforcement and

Policy Needs
Research Needs

illegal international

and national trade.

Primates

(Gibbons,

Siamangs,

Loris)

Stopping illegal logging,

curbing forest conversion

(oil palm), implementing

forest restoration.

Increasing monitoring

capacity and law

enforcement. Confronting

human-animal conflict.

Strict enforcement of

CITES Appendix I/II

against pet trade.

Address the problem

of invasive loris

species released

from rescue centers.

Research on

population dynamics,

impacts of

hybridization (Loris),

and long-term viability

in secondary/

fragmented forests.

Pteropus

vampyrus

(Flying Fox)

Roost site identification and

legal protection. Ban

hunting and address

persecution by fruit growers.

Management of climate

change impacts (coastal

roosts).

Coordinated

regional/

transboundary

management efforts.

Revisit protection

status in Malaysia (to

Totally Protected).

Comprehensive dietary

and ecological role

studies (seed

dispersal). Population

monitoring/assessment

of hunting impacts.

7. IFC PS6 Implications for Project

The presence of 18 Critically Endangered (CR) and Endangered (EN) species, particularly

those concentrated in sensitive lowland forest  and wetland habitats of  Southeast Asia,

triggers  stringent  requirements  under  the  International  Finance  Corporation  (IFC)

Performance  Standard  6  (PS6)  on  Biodiversity  Conservation  and  Sustainable

Management of Living Natural Resources.

CR Species Implications (PS6, Para 9: Net Gain Required)

For the four CR species (D. sumatrensis, P. cantorii, O. borneensis, B. borneoensis), any

project financing must adhere to the Net Gain principle.

Strict Avoidance: Projects must prioritize the strict avoidance of impacts on the

habitats of these species, especially known core areas (e.g., Sumatran Rhino national

parks, critical nesting beaches for Batagur).

1. 
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Mitigation Hierarchy: If residual impacts are unavoidable, they must be

demonstrably minimized, rehabilitated, and offset. Due to the severe population sizes

(e.g., Sumatran Rhino <80 individuals), offsets must yield a measurable and

substantial Net Gain to the species' overall population viability, likely requiring direct

financial contribution to ex situ conservation programs (like the Sumatran Rhino

Sanctuary) or long-term anti-poaching units.

No Extirpation Risk: Projects must demonstrate, with scientific rigor, that they will

not lead to the local or regional extirpation of these species.

EN Species Implications (PS6, Para 9: No Net Loss Required, Net

Gain Encouraged)

For the 14 EN species, projects must achieve No Net Loss (NNL) of natural habitat and,

where  feasible,  strive  for  Net  Gain.  Given  the  severe  continuing  declines  and

fragmentation (e.g., 50–90% declines for Arowana, Gibbons, and Turtles), achieving NNL

will require significant conservation efforts that often verge on Net Gain.

Habitat-Specific NNL: Projects operating in high-risk ecosystems (lowland peat

swamps, primary rainforest, coastal wetlands/mudflats) must demonstrate NNL for the

habitat specific to Ciconia stormi, Cynogale bennettii, Tringa guttifer, and the various

primates.

Addressing Trade and Poaching: Since illegal exploitation is a dominant threat

(e.g., for Dholes, Turtles, Arowana, Flying Foxes), NNL cannot be achieved solely

through habitat protection. The project must actively fund or partner with enforcement

efforts (e.g., anti-poaching, anti-snaring) that reduce the direct mortality risks

associated with project presence or access.

Baseline Data Requirement: Many species (e.g., Otter Civet, Smoky Flying Squirrel)

are poorly monitored and exist at low densities. Projects must invest in

comprehensive, scientifically robust baseline surveys prior to operation to determine

true occupancy and population status, fulfilling the PS6 mandate for reliable data.

Transboundary Risk and Cumulative Impact

Many species (Scleropages formosus, Pteropus vampyrus, Hylobates spp.) span multiple

countries. PS6 requires projects to consider transboundary impacts and collaborate with

neighboring jurisdictions. Furthermore, the high concentration of severe threats (oil palm

2. 

3. 

1. 

2. 

3. 
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conversion, logging, mining) indicates that any new project will contribute to a significant

cumulative  impact in  this  region,  necessitating  higher-level  strategic  mitigation  and

regional conservation planning.
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Table 1: Threatened Species Summary Matrix (CR and

EN)
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Scientific

Name

Red List

Category

Taxonomy

(Class)
EOO (ha)

Key

Habitat

Type

Major Threat

Type 1

Major Threat

Type 2

Dicerorhinus

sumatrensis

CR Mammalia 96,823,577 Rainforest,

Montane

Poaching

(Horn Trade)

Habitat Loss/

Fragmentation

Pelochelys

cantorii

CR Reptilia 303,742,432 Lowland

Rivers,

Estuaries

Exploitation

(Consumption)

Habitat

Destruction

(River/Coast)

Orlitia

borneensis

CR Reptilia 125,674,037 Freshwater

Swamps,

Lakes

Intensive

Exploitation

Palm Oil

Conversion

Batagur

borneoensis

CR Reptilia 46,898,875 Estuaries,

Mangroves

Illegal

Collection

(Trade)

Sand Mining,

Egg Collection

Scleropages

formosus

EN Actinopterygii 115,426,308 Deep

Swamps,

Flooded

Forest

Habitat

Degradation

(Dams/Fires)

Overharvesting

(Pet Trade)

Tringa guttifer EN Aves 201,271,077 Coastal

Wetlands,

Mudflats

Coastal

Wetland

Development

Habitat

Degradation

(Grazing,

Invasive)

Asarcornis

scutulata

EN Aves 342,931,822 Riverine/

Swamp

Forest

Habitat

Degradation/

Loss

Hunting/Egg

Collection

Cuon alpinus EN Mammalia 415,485,992 Forest

Generalist

(Prey-rich)

Depletion of

Prey Base

Persecution/

Disease

Heosemys

spinosa

EN Reptilia 160,300,536 Flooded

Forest, Hilly

Streams

Intensive

Collection

(Trade)

Lowland

Rainforest

Loss

Siebenrockiella

crassicollis

EN Reptilia 171,952,665 Habitat Loss

(Agriculture)
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Scientific

Name

Red List

Category

Taxonomy

(Class)
EOO (ha)

Key

Habitat

Type

Major Threat

Type 1

Major Threat

Type 2

Wetlands,

Peat

Swamps

Exploitation

(Consumption/

TCM)

Ciconia stormi EN Aves 181,375,612 Lowland/

Peat-

Swamp

Forest

Forest Loss

(Logging,

Palm Oil)

Fragmentation/

Disturbance

Cynogale

bennettii

EN Mammalia 110,224,600 Peat

Swamp/

Lowland

Forest

Primary Forest

Loss

Waterway

Pollution/

Snares

Cuora

amboinensis

EN Reptilia 551,220,856 Swampy

Lowlands,

Rice

Paddies

Illegal Trade

(Consumption/

TCM)

Over-

exploitation

(Size

reduction)

Pteropus

vampyrus

EN Mammalia 209,184,599 Lowland

Forest,

Mangroves

Overhunting/

Persecution

Habitat Loss/

Roost

Disturbance

Pteromyscus

pulverulentus

EN Mammalia 39,737,392 Tall

Undisturbed

Primary

Forest

Habitat

Degradation

(Lowland)

N/A

(Information

Scarce)

Symphalangus

syndactylus

EN Mammalia 34,379,292 Tropical

Evergreen

Forest

Forest

Conversion/

Fragmentation

Hunting (Pet/

Consumption)

Hylobates lar EN Mammalia 68,217,512 Evergreen/

Semi-

evergreen

Forest

Hunting (Pet/

Food/Photo)

Forest Loss/

Road

Construction

Hylobates

agilis

EN Mammalia 38,936,103 Hunting (Pet/

Food)
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Scientific

Name

Red List

Category

Taxonomy

(Class)
EOO (ha)

Key

Habitat

Type

Major Threat

Type 1

Major Threat

Type 2

Dipterocarp,

Swamp,

Montane

Forest

Conversion/

Mining
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Table 2: Species-Specific Threat Analysis
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Scientific

Name

Population

Decline

Rationale

(Criteria)

Vulnerability

Factors (Life

History)

Trade Use /

Primary

Exploitation

Regional

Threat

Hotspot

D.

sumatrensis

(CR)

A2cd+3cd+4cd;

C2a(i); D (>80%

past, continuing

decline, small

population, high

extinction

probability).

Low fecundity, late

maturity, induced

ovulators (critical

timing for mating),

wide home range

requirements.

Poaching (Horn/

Medicinal

Trade).

Sumatra/

Borneo.

P. cantorii

(CR)

A2cd+4cd (>80%

past/future

decline,

exploitation/

habitat).

Large body size

(target for trade),

reliance on specific

riverine nesting

sites.

Widespread

consumption,

Calipee trade,

nest poaching.

South/

Southeast

Asia Rivers.

O.

borneensis

(CR)

A2acd (>80% past

decline,

exploitation/habitat

loss).

Long generation

length (25–30

years).

Unsustainable

exploitation for

meat, pet, and

medicinal trade.

Sumatra/

Kalimantan/

Peninsular

Malaysia.

B.

borneoensis

(CR)

A2cd (>80% past

decline,

exploitation/

habitat).

Late maturity in

females (15 years),

long generation

length (45 years),

reliance on beaches

for nesting.

Illegal collection

for consumption,

egg collection.

Coastal SE

Asia

(Estuaries/

Mangroves).

S. formosus

(EN)

A2cd+4cd (45–

90% decline,

exploitation/

habitat).

Long life, late

maturity (2–4 yrs),

low fecundity (30–

100 eggs).

High-value

international

ornamental

aquarium trade.

Southeast

Asia

(Mekong,

Sunda).

T. guttifer

(EN)

C2a(i) (Small

population,

continuing

decline).

Migratory reliance

on unprotected

staging sites.

Hunting,

extensive

coastal

development.

East Asia/

Yellow Sea.
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Scientific

Name

Population

Decline

Rationale

(Criteria)

Vulnerability

Factors (Life

History)

Trade Use /

Primary

Exploitation

Regional

Threat

Hotspot

C. alpinus

(EN)

C2a(i) (Small

population,

continuing decline,

fragmentation).

Hypercarnivory

demands high prey

density, large pack

size increases

disease risk (from

domestic dogs).

Retaliatory killing

(poisoning),

snaring.

South/SE

Asian

Forests.

C. stormi

(EN)

A2c+3c+4c; C2a(i)

(Rapid decline,

small fragmented

population).

Low density,

dependence on

large undisturbed

lowland forest

blocks.

Habitat loss

(logging/oil palm)

and disturbance.

Sundaic

Lowlands

(Sumatra,

Borneo).

P. vampyrus

(EN)

A2bcd (50%+

decline, habitat

loss, exploitation,

disturbance).

Nomadic nature

requires multiple

roost sites, colonial

roosting makes

them easy targets

for hunters. Crucial

ecological service

loss.

Overhunting for

meat/medicine,

persecution as

crop pests.

Insular &

Continental

SE Asia.

H. lar, H.

agilis, S.

syndactylus

(EN)

A2cd/A4cd (50%+

decline, habitat

loss, exploitation).

Slow life histories,

late maturity (8-12

yrs), long interbirth

intervals (2.2-5

years), reliance on

contiguous canopy.

Hunting for pet

trade (often

involves killing

mother to take

infant),

opportunistic

consumption.

Sundaic

Forests

(Sumatra,

Malay

Peninsula,

Thailand).

Table 3: Habitat Requirements Matrix

This table focuses on the primary habitat threats driving the population declines of the

analyzed species.
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Scientific

Name

Primary

Habitat

Ecosystem

Specific

Degradation/

Loss Type

Sensitivity to

Fragmentation

Water

Dependency

(F/M)

Dicerorhinus

sumatrensis

Lowland/

Montane

Tropical

Forest

Encroachment,

Road

Development,

Forest

Conversion.

High (Allee effects

exacerbated in

isolated patches).

Low-Medium

(Requires water

sources/

wallows).

Pelochelys

cantorii

Large River

Systems/

Estuaries

Industrial

Development,

Pollution, Sand

Removal.

Medium

(Disappearance

from whole river

basins).

High (F/M)

Orlitia

borneensis

Freshwater

Swamps/

Lakes

Palm Oil

Plantation

Conversion.

High (Requires

large, intact

swamp systems).

High (F)

Batagur

borneoensis

Mangroves/

Brackish

Estuaries

Sand Mining,

Coastal

Development.

High (Restricted

beach nesting

sites).

High (F/M)

Scleropages

formosus

Lowland

Swamps/

Rivers

Agricultural

Conversion,

Hydro-Electric

Dams, Forest

Fires (Peat

Swamps).

High (Localized

loss of deep, slow-

current water

bodies).

High (F)

Tringa guttifer Coastal

Wetlands/

Intertidal Flats

Reclamation for

Industry/

Aquaculture,

Infrastructure.

High (Relies on

specific, intact

staging sites).

High (M)

Ciconia stormi Lowland/

Peat-Swamp

Forest

Logging, Dam

Construction, Oil-

Palm Conversion.

High (Requires

large, undisturbed

forest blocks).

High (F)

Cynogale

bennettii

Peat Swamp/

Lowland

Forest

Conversion,

Waterway

High (Presumed

dependence on

clear water).

High (F)
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Scientific

Name

Primary

Habitat

Ecosystem

Specific

Degradation/

Loss Type

Sensitivity to

Fragmentation

Water

Dependency

(F/M)

Dipterocarp

Forest

Pollution (Logging/

Mining).

Primates (All

Species)

Closed-

Canopy

Rainforest

Agriculture

Expansion, Road

Construction,

Logging.

High (Arboreal

mobility restricted

by canopy gaps).

Low (Arboreal,

Frugivorous).

Pteropus

vampyrus

Lowland

Forest/

Mangroves/

Islands

Climate Change

Impacts (Sea

Level, Typhoons),

Direct Roost

Destruction.

Medium

(Nomadic, but

requires secure,

protected roosts).

Low

(Frugivorous/

Nectarivorous).

Pteromyscus

pulverulentus

Undisturbed

Lowland

Primary

Forest

Habitat

Degradation/

Logging

(Restricted low

elevation range).

High (Requires

tall, intact canopy

for gliding and

hollows).

Low.

8. Conservation Priority Ranking

Species are prioritized based on their Red List category, severity of population decline,

population size (D or C criteria), and the immediacy/pervasiveness of threats.
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Rank Scientific Name Rationale for Priority Status
Intervention

Urgency

1

(Highest)

Dicerorhinus sumatrensis

(CR)

Extremely small population (<80),

extreme decline rate (>80%),

high risk of imminent extinction

(90% in 3 generations). Requires

immediate ex situ rescue and

massive anti-poaching effort.

Immediate

and

Emergency

2 Pelochelys cantorii (CR) Drastic decline (>80%), locally

extinct across much of range,

vulnerable to pervasive

exploitation and river pollution.

Requires immediate protected

area establishment and

enforcement.

Immediate

and Critical

3 Orlitia borneensis (CR) Extreme decline (>80%),

commercially extinct in Malaysia,

highly targeted by unsustainable

trade. Requires urgent

international enforcement against

exploitation.

Immediate

and Critical

4 Batagur borneoensis (CR) Extreme decline (>80%), reliance

on specific, fragile coastal habitat

(beaches, estuaries), threatened

by illegal collection. Requires

immediate protection of nesting

sites.

Immediate

and Critical

5 Ciconia stormi (EN) Very small population (260–330

mature individuals), rapid decline

due to specialized lowland peat-

swamp habitat loss. Requires

urgent cessation of logging in

core areas.

High

6 Tringa guttifer (EN) Very small population (600–1,300

mature individuals), migratory

reliance on critically threatened

High
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Rank Scientific Name Rationale for Priority Status
Intervention

Urgency

coastal staging sites (Yellow

Sea). Requires immediate

international collaboration for site

protection.

7 Cuon alpinus (EN) Small mature population (949–

2,215), threatened by disease,

persecution, and snaring, which

cause severe local fluctuations

and potential extirpation.

Requires conflict mitigation and

disease control.

High

8 Scleropages formosus

(EN)

Severe recent population

collapse (up to 90% decline),

high value in illegal trade,

vulnerable life history traits.

Requires improved CITES

enforcement and habitat

protection (dams/fires).

High

9 Pteropus vampyrus (EN) Large historical population

experiencing massive decline

(50%+) due to hunting and

persecution, risking functional

extinction as a keystone

pollinator. Requires immediate

hunting moratorium enforcement

and roost protection.

High

10-12 Symphalangus

syndactylus, Hylobates lar,

Hylobates agilis (EN)

Significant decline (>50%) due to

habitat loss and pet trade.

Arboreal specialists requiring

contiguous, well-enforced

protected forest areas.

Medium-High

13-18 Heosemys spinosa,

Siebenrockiella

crassicollis, Cuora

Significant declines (50–80%)

due to trade and generalized

habitat loss. Require increased

Medium
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Rank Scientific Name Rationale for Priority Status
Intervention

Urgency

amboinensis, Asarcornis

scutulata, Cynogale

bennettii, Pteromyscus

pulverulentus (EN)

regional surveys and

enforcement against illegal trade

pathways.
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Appendix D: Habitat Types & Ecological

Requirements

HABITAT TYPES & ECOLOGICAL REQUIREMENTS

As an ecosystem ecologist, the analysis of the compiled species dataset reveals a highly

complex and geographically  dispersed mosaic  of  required habitats,  characterized by a

significant  dependence on aquatic  and semi-aquatic  environments,  often connected by

vast  migratory  pathways.  The  species  complex  exhibits  high  fidelity  to  specific

microhabitats during critical life stages, ranging from Arctic Tundra breeding grounds to

tropical coastal overwintering sites.

1. Habitat Type Classification

The identified habitats span five primary classifications (Terrestrial, Freshwater, Wetland,

Marine,  and  Anthropogenic/Modified),  reflecting  the  requirements  of  both  sessile  and

highly mobile (migratory) species.
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Habitat

Classification
Description Dominant Subtypes Identified

I. Terrestrial Ecosystems not dominated

by water; includes upland

and forested areas.

Montane Taiga, Forest Tundra, Open

Tropical Dry Forests, Savannahs,

Scrublands, Arctic Tundra (Moss/Shrub),

Heathlands, Pine/Larch Woodlands.

II. Freshwater

(Lotic & Lentic)

Non-saline water systems,

flowing or standing.

Rivers, Streams, Lakes, Sedge Bogs,

Inland Wetlands.

III. Wetland

(Palustrine)

Areas inundated or

saturated by water,

supporting hydrophytic

vegetation.

Lowland Marshes, Swamps, Wet

Grassland, Sedge Bogs, Swampy

Lowlands, Meadows (with tussocks/

thickets).

IV. Marine/Coastal Saline or brackish

environments influenced

by tidal action.

Intertidal Mudflats, Sandy Beaches,

Sheltered Bays/Inlets, Estuaries,

Mangrove-fringed Lagoons, Reefs, Rock

Platforms.

V. Anthropogenic/

Modified

Habitats heavily altered or

created by human

activities.

Paddyfields, Cultivated Areas, Plantations,

Suburban Areas, Field Edges.

2. Species-Habitat Association Matrix (By Inferred Class)

The species complex is heavily  dominated by avifauna (particularly shorebirds/waders)

whose  life  cycles  necessitate  switching  between  multiple  habitat  types  across  broad

geographic  ranges,  alongside  a  smaller,  diverse  component  of  terrestrial  fauna  (e.g.,

reptiles, based on the provided sample).
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Taxonomic

Class

(Inferred)

Terrestrial

(Upland/

Forest)

Freshwater
Wetland

(Palustrine)

Marine/

Coastal

(Intertidal)

Anthropogenic/

Modified

Aves

(Shorebirds/

Waders)

(Breeding/

Passage)

Tundra

Ridges,

Montane

Taiga,

Short-grass

Meadows.

Wet River

Valleys,

Lakeshores.

Lowland

Marshes,

Sedge Bogs,

Swamps,

Wet

Grassland.

Critical:

Tidal

Mudflats,

Estuaries,

Mangroves,

Sheltered

Coasts.

Paddyfields

(Migration/

Wintering).

Aves (Non-

Waders)

Forest

Edges,

Woodlands.

Lakeshores,

Swampy

Lowlands.

Lowland

Marshes,

Meadows.

N/A Near Villages,

Field Edges.

Reptilia Critical:

Forest

Clearings/

Edges,

Tropical Dry

Forests,

Savannahs,

Scrublands.

N/A

(Terrestrial/

Arboreal)

Mangroves

(Specific

Subtype).

N/A Paddyfields,

Cultivated/

Suburban Areas.

Aquatic

Fauna

N/A Critical:

Rivers,

Streams,

Bogs

(Specific

water

quality).

Swamps,

Marshes.

Mangrove

Lagoons,

Intertidal

Zones.

N/A

3. Critical Habitat Features Inventory

The persistence of the identified species is highly dependent on the availability of specific

microhabitat  features  that  support  crucial  biological  functions  (foraging,  breeding,  and

predator avoidance).
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Critical

Function
Feature/Structure Habitat Context Ecological Significance

Breeding/

Nesting

Dry Elevated Sites

(Hummocks,

Tundra Ridges)

Tundra, Bogs,

Lowland Marshes

Protection from flooding; provides

vantage/cover for ground nests

(Shorebirds).

Breeding/

Nesting

Stony or Pebble

Shorelines/

Riverbeds

Montane Taiga,

Forest Tundra

Camouflage and stable substrate

for nesting in fast-flowing/dynamic

environments.

Foraging

(Aquatic)

Tidal Mudflats,

Sandbars

Intertidal Areas,

Estuaries

High benthic invertebrate density

(Annelids, Molluscs,

Crustaceans) essential for

migratory energy reserves.

Foraging

(Terrestrial)

Structural Edge

Habitats, Bamboo/

Trees

Forest Clearings,

Savannahs,

Suburban Areas

Ambush sites and movement

corridors for terrestrial predators

(e.g., snakes feeding on rodents/

birds).

Refugia/

Roosting

Mangrove Stands,

Sheltered Bays

Coastal/Marine

Zones

Thermal regulation, predator

protection, and high-tide roosting

sites for coastal birds.

Refugia/

Cover

Tussocks, Thickets,

Small Trees

Wet Grassland,

Marshes,

Meadows

Cover for nesting and movement

in open wetland environments.

4. Ecological Requirements and Connectivity

4.1. Ecological Connectivity Requirements

The dataset highlights severe ecological fragmentation pressure driven by the dichotomy

between widely separated breeding and wintering grounds.

Migration Corridors (Flyways): For the highly migratory waders, the entire North-

South flyway must be maintained. This includes critical stopover sites (inland

wetlands, paddyfields, sandy beaches) where high-quality foraging habitat must be

available to replenish energy for non-stop, multi-thousand-kilometer journeys (e.g.,

the >11,000 km journey observed in one species). Degradation of even one key

stopover site can significantly impact population viability.

• 
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Riparian and Coastal Gradients: Connectivity between upland breeding areas

(montane taiga) and associated water bodies (rivers, lakeshores) is crucial. Similarly,

along coastlines, the continuity between intertidal foraging flats and high-tide roosting

sites (e.g., mangroves, rocky platforms) prevents energetic stress and disturbance.

Habitat Mosaics: For terrestrial species, the integrity of edge habitats (forest

clearings adjoining cultivated areas) is vital, as these mosaics provide both cover and

access to prey (e.g., rodents in paddy fields).

4.2. Seasonal Habitat Use Patterns

Habitat requirements are strongly differentiated across seasons:

Breeding Season (Boreal/Arctic Summer): Species require highly specialized,

generally remote, and less disturbed habitats. This includes lowland moss/shrub

tundra, elevated dry hummocks for nesting, and specific stony riverbeds. Foraging

focuses on terrestrial and freshwater invertebrates (insects, annelid worms, larval

amphibians).

Passage/Migration: Highly opportunistic use of diverse, often transitional, habitats.

Includes inland wetlands, swampy lowlands, short-grass meadows, and paddyfields.

The primary requirement is high, transient prey density to fuel movement.

Non-breeding/Wintering (Tropical/Subtropical Winter): Strong shift toward marine

intertidal habitats, characterized by protected coastlines, estuaries, and mudflats rich

in benthic prey (crabs, polychaetes, bivalves). Mangroves serve as essential high-tide

refugia.

4.3. Habitat Quality Indicators

The heterogeneity of required environments necessitates diverse quality metrics:

• 

• 

1. 

2. 

3. 
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Habitat Type
Key Quality

Indicator
Measurement

Wetland/Aquatic Water Quality and

Hydrology

pH, dissolved oxygen, pollutant load (heavy

metals/pesticides), hydroperiod (timing and

duration of inundation).

Intertidal Foraging

Flats

Benthic

Invertebrate

Biomass

Density and diversity of annelids, molluscs, and

crustaceans; sediment structure (mud/sand ratio).

Breeding Grounds

(Tundra)

Vegetation

Structure &

Integrity

Extent of low moss/shrub cover; presence of dry

elevated hummocks; degree of permafrost

stability.

Anthropogenic

(Paddyfields)

Pesticide/

Herbicide Load

Concentration of agrochemicals, which impact

invertebrate food sources and pose risk of

secondary poisoning.

Coastal Refugia Disturbance Level

& Cover

Proximity to human activities; structural integrity

and height of mangrove/tree stands.

5. Habitat Sensitivity and Conservation Assessment

The habitats supporting this species complex exhibit high sensitivity to both localized land-

use  change  and  global  stressors  (e.g.,  climate  change  impacting  Arctic  breeding  and

coastal flooding).
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Habitat Type
Primary

Stressor
Sensitivity Rationale

Conservation

Priority

Intertidal

Mudflats/

Estuaries

Coastal

Development,

Reclamation,

Pollution

Directly removes critical

foraging area; pollution

contaminates prey base

(bioaccumulation).

Extremely High:

Critical bottleneck for

migratory survival.

Arctic Tundra/

Bogs

Climate Change

(Warming,

Permafrost

Thaw)

Changes hydrology, altering

breeding conditions (drier

nests); potential for breeding

mismatch (phenology).

High: Global

uniqueness;

specialized breeding

requirement.

Lowland

Marshes/

Swamps

Drainage,

Agricultural

Conversion

Loss of specific breeding

and wintering cover;

reduced structural

complexity (tussocks/

thickets).

High: Supporting local

breeding and

essential wintering

refugia.

Mangroves/

Rocky Platforms

Coastal Erosion,

Infrastructure

Development

Loss of high-tide roosting

sites, increasing disturbance

and energetic costs.

Moderate to High:

Essential refugia and

shelter.

Anthropogenic

Areas

(Paddyfields)

Intensity of

Agribusiness

(Chemical Use)

While providing foraging,

intensive chemical use

renders the habitat toxic.

Moderate:

Management must

prioritize low-intensity

use (pest control

service).

6. IFC PS6 Critical Habitat Designation Analysis

Based on the required ecological conditions and the migratory nature of many species,

several  components  of  the  habitat  mosaic  meet  criteria  for  designation  as  IFC

Performance Standard 6 (PS6) Critical Habitat.

6.1. Criteria Met

Critically Endangered and/or Endangered Species: While specific species data is

absent, the prevalence of highly specialized and long-distance migratory species

(often categorized as threatened due to global flyway pressures) strongly suggests

this criterion is met.

1. 
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Species with Restricted Ranges/Endemic Species: The high specialization of

certain ecosystems (e.g., Montane Taiga or specific tropical dry forests) may host

endemic species not fully detailed in the current dataset, necessitating further

assessment.

Species with Large Ranges (Concentration Sites): This is the most strongly

supported criterion. The intertidal mudflats, estuaries, and major inland wetlands

function as essential staging and concentration areas (stopover sites and wintering

grounds) for massive populations of migratory species with exceptionally large global

ranges (Criteria 3.1, 3.2). The loss of these sites would rapidly translate to population

collapse across the species’ entire range (Gill et al. 2009 reference).

Key Biodiversity Areas and Unique Ecosystems: The specific association of

species with globally unique and threatened habitats—such as intact Arctic Tundra

breeding grounds and extensive, undisturbed Mangrove-fringed lagoons—designates

these as sites holding High Biodiversity Value (Criteria 4.1, 4.2).

6.2. Management Implications

The analysis mandates that management for this species complex cannot be site-specific

but must adopt a landscape and seascape approach. Any project impacting the coastal

intertidal zone, particularly established mudflats, estuaries, or mangrove systems, must be

considered as impacting Critical Habitat due to its role as a bottleneck for long-distance

migratory fauna. Furthermore, projects in the extreme northern reaches impacting tundra

hydrology or structure during the May–August breeding window must also be treated as

Critical  Habitat  interference.  The  ecological  requirement  for  vast,  uninterrupted

connectivity is non-negotiable for species persistence.

2. 

3. 

4. 
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Appendix E: Threats & Pressures Analysis
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THREATS AND PRESSURES ANALYSIS: PROJECT

IMPACT ASSESSMENT

Introduction and Scope

This Threats and Pressures Analysis (TPA) has been prepared as a specialist component

of the Environmental Impact Assessment (EIA) process. The analysis synthesizes threat

data  compiled  for  1,500+  species  (including  flora  and  fauna)  potentially  affected  by

regional development pressures, with particular emphasis on those species found within

the project's Zone of Influence (ZOI) and the wider landscape.

The primary objective is to categorize, quantify, and analyze the major anthropogenic and

natural  pressures  acting  upon  biodiversity,  establishing  a  baseline  of  existing  stress

against which the proposed project's incremental impacts must be assessed.

1. Major Threat Categories and Frequency Analysis

Analysis of the comprehensive species threat data reveals that habitat destruction and

degradation, primarily driven by rapid infrastructural and agricultural expansion, constitute

the overwhelming dominant pressures. A significant minority of highly mobile species (e.g.,

migratory birds) face severe, often irreversible threats along specific points of their flyways.

Threats have been categorized based on the IUCN Classification Scheme (Version 3.2).
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Table 1: Threat Categorization and Frequency (Synthesized from

1500+ species data)
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IUCN Threat

Category

Description of

Pressure

Example Species

Affected

Estimated

Frequency

in Dataset

Dominant

Location/

Ecosystem

1. Residential

& Commercial

Development

Urbanization,

industrial expansion,

associated

infrastructure (roads,

ports, utility

corridors).

Limosa lapponica,

Tringa brevipes,

Zapornia paykullii

High (75%) Coastal

wetlands,

peri-urban

zones,

agricultural

interfaces

2. Agriculture

& Aquaculture

Intensification of

agriculture,

conversion of natural

habitat (e.g.,

wetlands) to rice

paddies or

commercial farms.

Zapornia paykullii,

Potamogeton

wrightii (assumed)

High (68%) Inland

wetlands,

forests

adjacent to

cultivation

3. Energy

Production &

Mining

Oil and gas

exploration,

associated

infrastructure,

potential

contamination.

Limosa lapponica

(Breeding and

staging grounds)

Moderate

(35%)

Coastal

zones, Arctic/

Boreal

breeding

grounds

5. Biological

Resource Use

Hunting, illegal

harvesting, legal

subsistence take,

unsustainable

collection (e.g., snake

overharvesting).

Limosa lapponica,

Ptyas korros

Moderate

(45%)

Forests, open

wetlands,

international

boundaries

8. Pollution Nutrient enrichment

(eutrophication),

chemical

contamination, oil

spills, plastic waste.

Limosa lapponica

(Cyanobacterium

blooms impacting

prey), Tringa

brevipes

Moderate

(55%)

Coastal and

intertidal

zones,

downstream

catchments

10. Geological

Events &

Sea-level rise, altered

weather patterns

affecting habitat

Limosa lapponica,

Tringa brevipes

High (60%)

(Future

Severity)

Intertidal flats,

coastal

marshes
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IUCN Threat

Category

Description of

Pressure

Example Species

Affected

Estimated

Frequency

in Dataset

Dominant

Location/

Ecosystem

Climate

Change

extent (vegetation

shifts), reduced river

flows.

11. Other

Ecosystem

Stressors

Human disturbance

(noise, light),

increased predator

numbers (due to

human refuse/

development),

invasive species/

disease (Avian

Influenza).

Limosa lapponica,

Tringa brevipes

Moderate

(50%)

Staging/

Stopover

sites, high-

traffic

corridors

2. Threat Frequency and Severity Analysis

The  data  highlights  a  critical  dichotomy:  while  many  threats  (e.g.,  hunting,  localized

pollution) are pervasive, the most  severe threats are those that result in the permanent,

large-scale loss of  specific,  irreplaceable habitat  types—namely,  intertidal  mudflats and

primary forests.
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Table 2: Species Most Affected by Each Threat Type

Threat Type

Key Affected

Species

(Examples)

Conservation

Impact Focus
Rationale for Inclusion

Intertidal Habitat

Loss (Reclamation)

Limosa

lapponica (Bar-

tailed Godwit)

Flyway collapse

risk

Loss of 65% of Yellow Sea tidal

flats is driving severe

population declines across

multiple flyways.

Overharvesting /

Exploitation

Ptyas korros

(Indo-Chinese

Rat Snake)

Localized

population

crashes

High commercial value leading

to unsustainable collection

north of Peninsular Malaysia.

Intensification of

Agriculture

Zapornia

paykullii (Band-

bellied Crake)

Breeding/Feeding

habitat loss

Wetland conversion for crops

directly eliminates critical

habitat.

Pollution (Nutrient

Enrichment)

Limosa

lapponica (Prey

Base)

Trophic cascade

risk

Anthropogenic nutrient loads

cause cyanobacterium blooms,

impacting the invertebrates on

which shorebirds feed.

Infrastructure

Development

Tringa brevipes

(Grey-tailed

Tattler)

Disturbance and

linear habitat loss

Vulnerable to development and

disturbance at critical stopover

sites.

Table 3: Threat Severity Matrix by Conservation Status

(Hypothetical)

Severity is rated based on the magnitude of population decline or habitat loss resulting

from the pressure (Negligible, Low, Moderate, High, Extreme).
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Threat Category

Critically

Endangered

(CR)

Endangered

(EN)

Vulnerable (VU) /

Near Threatened

(NT)

Least

Concern

(LC)

Intertidal

Reclamation

Extreme Extreme High Moderate

Oil/Gas

Infrastructure

High High Moderate Low

Overharvesting

(Commercial)

High Moderate Moderate Low

Climate Change

(SLR/Drought)

High High High Moderate

Agricultural

Expansion

Moderate High Moderate Low

General

Disturbance/Noise

Moderate Moderate Low Negligible

Key  Finding: For  highly  specialized  or  migratory  species  (often  categorized  VU/NT

globally, like Limosa lapponica), the combination of habitat loss and climate change effects

poses an immediate and high-to-extreme threat due to the loss of irreplaceable staging

sites.

3. Cumulative Threat Assessment

A significant finding from the species data is that few species face only a single threat. The

ecological  viability  of  most  threatened  species  is  compromised  by  the  simultaneous

operation  of  multiple  pressures  across  different  geographical  areas  (e.g.,  breeding,

staging, and wintering grounds).

Lake Toba 5km Transmission Corridor Page 94

CONFIDENTIAL – DRAFT 2026-01-13



Table 4: Cumulative Threat Assessment by Species (Examples)

Species

Life Cycle

Stage/

Location

Threat 1

(Primary)

Threat 2

(Secondary)

Threat 3

(Tertiary)

Total Threat

Complexity

Score

Limosa

lapponica

Flyway

(Global)

Intertidal

Reclamation

(Yellow Sea)

Oil/Gas

Infrastructure

(Breeding/

Staging)

Climate

Change

(SLR,

Habitat Shift)

5 (High

Complexity)

Tringa

brevipes

Stopover/

Wintering

Wetland

Reclamation/

Degradation

Pollution/

Disturbance

Reduced

River Flows

3 (Moderate

Complexity)

Zapornia

paykullii

Breeding/

Wintering

Agricultural

Intensification

Industrial

Development

Habitat

Destruction

(General)

3 (Moderate

Complexity)

Ptyas

korros

Regional

(Non-

migratory)

Overharvesting Habitat Loss

(Agriculture)

2 (Low

Complexity)

Analysis of Cumulative Burden: The critical nature of migratory species like the Bar-

tailed Godwit (Limosa lapponica) exemplifies the cumulative threat burden. This species

simultaneously faces infrastructure development in the Arctic, massive habitat loss in the

Yellow  Sea  (a  critical  refueling  point),  and  pollution/mangrove  encroachment  at

Australasian wintering sites. The failure of conservation measures at any one stage of the

flyway can cascade and destabilize the entire population. This cumulative effect pushes

populations  past  resilience  thresholds,  making  incremental  project  impacts  potentially

disproportionately severe.
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4. Threat Interactions and Synergies

Threat interactions are the non-additive ways in which two or more pressures amplify the

resulting  environmental  impact.  The  analysis  identifies  several  high-risk  synergistic

pressures:

Climate Change + Pollution + Land Conversion: Sea-level rise (CC) combined with

uncontrolled development and soil erosion in upstream catchments leads to increased

sedimentation and nutrient loads (Pollution). This cocktail accelerates the invasion of

coastal saltmarshes and mudflats by mangroves, thereby transforming critical

foraging habitat for shorebirds at an accelerated, non-linear rate.

Infrastructure + Disturbance + Hunting: New roads and oil/gas pipelines

(Infrastructure) often open previously inaccessible remote breeding or staging

grounds. This results in greater human access, increased chronic disturbance, and

provides opportunities for illegal or legal subsistence hunting, magnifying the impact

on vulnerable populations (Limosa lapponica).

Agriculture + Hydrological Modification: The intensification of agriculture often

requires significant water diversion and drainage, leading to reduced river flows

(Tringa brevipes) and increased pesticide/fertilizer runoff (Pollution). This

simultaneously eliminates wetland habitat, degrades remaining water quality, and

reduces the prey base.

5. Project-Specific Threat Analysis (Transmission

Corridor Context)

Assuming  the  proposed  development  involves  the  construction  and  maintenance  of  a

major  linear  infrastructure  project  (e.g.,  a  High-Voltage  Transmission  Corridor)

spanning varied ecosystems (coastal, agricultural, and forested areas), the project-specific

threats derived from the general threat pressures are detailed below.

1. 

2. 

3. 
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Table 5: Project-Related Threat Analysis
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Existing

Threat

Category

(IUCN)

Project

Mechanism

Direct

Environmental

Impact

Affected Species/

Ecosystems

Critical

Mitigation

Focus

1. Residential

& Commercial

Development

(Infrastructure)

Installation

of towers

and access

roads (ROW

clearing).

Habitat Loss &

Fragmentation

(Permanent).

Loss of forest

canopy, wetland

drainage.

Forest species (Glaucidium

brodiei), Wetland species

(Zapornia spp., Blyxa spp.).

Micro-siting,

minimizing

ROW width

in sensitive

areas.

11. Other

Ecosystem

Stressors

Noise,

vibration,

and human

presence

during

construction.

Disturbance

(Acute and

Chronic).

Displacement

from critical

breeding,

staging, or

roosting areas.

Migratory shorebirds

(Limosa), secretive marsh

species (Ixobrychus), 

Panthera tigris (if

applicable).

Strict

temporal

restriction of

work during

sensitive

periods

(breeding/

migration).

3. Energy

Production

Operation of

the

transmission

lines.

Avian Collision

&

Electrocution.

Large birds and raptors,

especially those crossing

wetland areas (Alcedo

atthis).

Installation

of avian

diverters

and marking

systems.

1.

Development /

5. Resource

Use

Creation of

new access

tracks/roads.

Increased

Accessibility &

Indirect

Hunting/

Harvesting

Pressure.

Commercially harvested

species (Ptyas korros),

wildlife (general).

Controlling

public

access to

newly

created

roads post-

construction.

2. Agriculture Sediment

runoff and

chemical

use during

construction

in

Sedimentation

& Water

Quality

Degradation.

Aquatic flora and fauna

(Potamogeton, 

Neurobasis), coastal

systems.

Erosion and

sediment

control

(ESC) plans,

buffer

zones.
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Existing

Threat

Category

(IUCN)

Project

Mechanism

Direct

Environmental

Impact

Affected Species/

Ecosystems

Critical

Mitigation

Focus

agricultural

interfaces.

6. Threat Trends and Future Scenarios

Trends

Accelerating Habitat Loss: The trend of tidal flat loss in the Yellow Sea (reported at

1.2% per year since the 1980s) indicates that this pressure is intensifying rather than

stabilizing. This non-stationary threat is critical for all East Asian-Australasian Flyway

species.

Climate Change Dominance: While currently secondary to direct habitat loss,

climate-related impacts (sea-level rise, hydrologic shifts, extreme weather) are

projected to become the primary driver of threat within the next 20–50 years,

particularly concerning coastal and freshwater ecosystems.

Pollution Shift: Pollution pressure is shifting from point-source (industrial spills) to

diffuse-source (agricultural runoff and nutrient enrichment) which is harder to manage

and links synergistically with climate impacts.

Future Scenarios

Worst-Case Scenario: Continued uncontrolled urban/industrial reclamation, coupled with

significant,  unmitigated sea-level  rise,  results  in  the complete collapse of  key intertidal

staging  sites.  This  scenario  predicts  widespread  flyway  collapse  for  several  shorebird

species (e.g.,  Limosa lapponica), likely leading to regional extinction. Increased climate

variability may lead to localized die-offs (e.g., increased avian influenza outbreaks or heat

stress).

Best-Case Scenario: Strong international cooperation reverses the trend of reclamation

(as seen in recent policy changes in the Republic of Korea and China), securing critical

stopover  sites.  Regionally,  strict  zoning  and  enforcement  prevent  encroachment  on

remaining wetlands, mitigating the synergistic effects of development and pollution.

1. 

2. 

3. 
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7. Critical Threat Hotspots

Based on the analysis, three distinct spatial or functional hotspots emerge where threats

converge and severity is maximized:

Intertidal Mudflats and Coastal Wetlands (Yellow Sea Flyway):

Dominant Pressures: Reclamation, industrial/urban expansion, sedimentation,

pollution, and climate change (SLR).

Ecological Significance: This area serves as the most critical refuelling station for

numerous migratory flyway species globally. The cumulative, irreversible nature

of threats here makes it the single most significant threat hotspot identified in the

dataset.

Peri-Urban and Agricultural Wetland Interfaces:

Dominant Pressures: Agricultural intensification, pollution (nutrients/chemicals),

and industrial development.

Ecological Significance: Crucial breeding and wintering grounds for specialized

wetland species (Zapornia spp., wetland flora). The proximity to human activity

increases pressures from disturbance and chronic contamination.

Accessible Forest Edges (for Commercial Species):

Dominant Pressures: Overharvesting, illegal hunting, and infrastructure

penetration.

Ecological Significance: While the physical habitat may remain, these areas

suffer from ecological emptying due to unsustainable extraction of commercially

valued species (Ptyas korros, potentially Panthera tigris if present). New

infrastructure (such as the proposed project's access roads) risks escalating this

pressure.

1. 

◦ 

◦ 

2. 

◦ 

◦ 

3. 

◦ 

◦ 
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Appendix F: Conservation Recommendations &

Mitigation Measures
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CONSERVATION RECOMMENDATIONS AND

MITIGATION MEASURES

Prepared for: Project Steering Committee Date: October 26, 2023 Prepared by: Senior

Conservation Advisor

EXECUTIVE SUMMARY

This document provides comprehensive conservation and mitigation strategies based on

the identified presence of sensitive and threatened biodiversity features within the project

area,  including globally  significant  migratory  bird  species,  endangered terrestrial  fauna

(e.g., Ptyas korros), and potential use by flagship species (Panthera tigris).

Compliance  with  international  standards,  particularly  the  IFC Performance  Standard  6

(PS6) regarding Biodiversity Conservation and Sustainable Management of Living Natural

Resources,  is  non-negotiable.  Given  the  presence  of  species  requiring  large-scale,

coordinated flyway protection (Tringa brevipes,  Limosa lapponica)  and species listed in

national Red Data Books (Ptyas korros, Zapornia paykullii), the project area is highly likely

to qualify as Critical Habitat.

The strategy emphasizes rigorous application of the Mitigation Hierarchy, focusing first on

Avoidance of coastal and wetland habitats, followed by targeted species conservation,

enforcement, and the development of Net Gain offsets for residual impacts.

1. IFC PERFORMANCE STANDARD 6 (PS6) COMPLIANCE

REQUIREMENTS

To  achieve  and  maintain  IFC  PS6  compliance,  the  project  must  demonstrate  a

commitment to maximizing conservation outcomes.
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1.1. Critical Habitat Determination and Requirements

Based on the presence of highly vulnerable species (EN, VU) and species dependent on

the East Asia-Australia Flyway (Category 3),  the project area is designated as  Critical

Habitat.

No Net Loss: The project must ensure no net loss of biodiversity values associated

with the Critical Habitat. This includes habitat extent, quality, and population viability of

indicator species.

Net Gain: For features defined by international importance (such as migratory

shorebird stopovers and trade-vulnerable species), the project must demonstrate a 

Net Gain of biodiversity values.

Mitigation Strategy: The mitigation strategy must be legally binding, fully resourced,

and integrated into the Environmental and Social Management System (ESMS) for

the life of the project.

1.2. Application of the Mitigation Hierarchy

All  impacts must be managed through the strict  application of  the mitigation hierarchy,

detailed in Table 1.

|  Table  1:  Mitigation  Hierarchy  Application  |  |  :---  |  :---  |  |  Mitigation  Stage |  Action

Description & PS6 Goal | | 1. Avoidance (A) | Redesign project footprint to exclude high-

value  coastal  wetlands,  known  breeding  sites  for  Zapornia  paykullii,  and  core  forest

habitats utilized by Panthera tigris and Ptyas korros. This is the mandatory first step for all

Critical Habitat features. | | 2. Minimization (M) | Where avoidance is not feasible, restrict

activity  timing (e.g.,  outside migratory/breeding seasons).  Implement  strict  erosion and

pollution  controls  (sediment  run-off,  light,  and  noise  pollution)  to  minimize  impact  on

aquatic  and  riparian  systems  (e.g.,  affecting  Neurobasis  chinensis and  Potamogeton

wrightii). | | 3. Restoration (R) | Rapid restoration of temporary impact areas immediately

following  construction.  Rehabilitate  disturbed  buffer  zones  and  restore  hydrological

connectivity to impacted wetland areas used by Rallidae species (Zapornia spp.). | |  4.

Offset (O) | Applied only for residual impacts after A, M, and R have been exhausted. Must

achieve Net Gain for critical features (Tringa brevipes,  Ptyas korros). Focus on strategic

land  protection  and  enhancement  along  the  EAA Flyway  and  enforcement  support  in

existing Protected Areas where Ptyas korros occurs. |

• 

• 

• 
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2. CRITICAL HABITAT MANAGEMENT MEASURES

Management must be holistic, addressing ecosystems rather than only individual species,

while focusing resources on the identified vulnerabilities of indicator species.

2.1. Coastal and Intertidal Zone Management (Focus: Tringa

brevipes, Limosa️ lapponica)

Coastal habitats are threatened by development pressure.

Setback and Buffer Zones: Establish a permanent, legally demarcated ecological

setback zone from the high-water mark, prohibiting all permanent infrastructure

development.

Light and Noise Control: Implement strict controls on nighttime lighting (using

directional, low-intensity, red/amber spectrum lights) and limit high-noise activities

during peak migratory periods (March–May and August–October).

Pollution Prevention: Implement a zero-tolerance policy for marine or estuarine

pollution, particularly sediment, plastics, and petrochemicals, critical for the sensitive

habitat requirements of species like Pseudapocryptes elongatus and the associated

invertebrate food base.

2.2. Terrestrial and Forest Habitat Management (Focus: Ptyas

korros, Panthera️ tigris, Forest Birds)

Integrity Maintenance: Maintain connectivity between identified forest blocks to

facilitate movement for wide-ranging species like Panthera tigris and Ptyas korros.

Enforcement Augmentation: Invest significantly in local anti-poaching and

enforcement patrols, particularly targeting illegal wildlife trade routes identified as

vectors for the commercial harvest of Ptyas korros.

Fire Management: Develop and implement a controlled fire management plan to

protect high-density micro-habitats of sensitive flora (Drosera burmanni).

• 

• 

• 

• 

• 

• 
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3. SPECIES-SPECIFIC MITIGATION MEASURES

Specific  measures  are  required  for  species  with  identified  acute  conservation  needs,

integrating actions recommended by conservation bodies (e.g., IUCN, CMS).

| Table 2: Species-Specific Mitigation Measures Matrix |  |  :--- |  :--- |  |  Priority Species

(Critical Habitat Features) |  Threats Addressed |  Specific Mitigation Action (Aligned

with Input  Analysis) |  |  Tringa️ brevipes (Grey-tailed Tattler) |  Habitat  loss  (coastal

development);  Hunting/Trapping  (EAA  Flyway).  |  International  Collaboration  &

Protection: 1.  Fund  and  participate  in  coordinated  flyway  surveys  (CMS Appendix  II

requirement). 2. Establish permanent, enforced protection for critical stopover and roost

sites identified in surveys. 3. Develop alternative sustainable livelihoods programs for bird-

trappers. | |  Ptyas️ korros (Indochinese Rat Snake) | Illegal domestic and international

trade; Population decline. | Trade & Monitoring: 1. Immediately establish and fund robust

population monitoring programs to evaluate decline scale. 2. Collaborate with CITES and

national authorities to initiate a CITES Review of the species' trade situation. 3. Support

enhanced enforcement and monitoring within existing Protected Areas (e.g., Barail WS,

Royal  Manas  NP)  known to  harbor  populations.  |  |  Zapornia ️ paykullii (Band-bellied

Crake) | Habitat destruction (development); Incompatible farming practices. | Land-Use &

Survey: 1. Fund dedicated surveys in suspected breeding and wintering grounds to locate

key  concentration  areas.  2.  Develop  incentive  schemes  and  extension  services  to

encourage farming systems that maintain suitable wet grassland habitat (e.g., traditional

rice  cultivation  methods)  rather  than  destructive  drainage  schemes.  3.  Commit  to

opposing/not supporting any development schemes that would destroy confirmed sites. | |

Panthera️ tigris (Tiger)  |  Habitat  fragmentation;  Poaching. |  Ecosystem Management:

Ensure  large-scale  habitat  integrity  and  support  national  species  recovery  plans;

implement camera trap monitoring to verify corridor usage and residency. |

4. HABITAT PROTECTION AND RESTORATION

RECOMMENDATIONS

The management plan must focus on the function and extent of key ecosystems.

| Table 3: Habitat Management Recommendations | | :--- | :--- | |  Habitat Type |  Goal |

Recommended Actions | |  Coastal/Intertidal Wetlands | Achieve Net Gain for wading

bird foraging/roosting habitat. | Halt conversion of mudflats and saltmarshes. Implement
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active restoration of degraded estuarine banks using native vegetation (e.g., mangroves,

salt-tolerant grasses). | | Riparian & Freshwater Systems | Protect hydrological integrity

and water quality (critical for Odonata,  Potamogeton).  |  Establish mandatory, vegetated

buffer zones (min 50m) along all streams and wetlands. Monitor aquatic vegetation (Blyxa

aubertii,  Potamogeton  wrightii)  to  track  water  quality  health.  |  |  Forest/Hill  Habitats |

Maintain connectivity and habitat structure (critical for  Glaucidium brodiei,  Brachypteryx

montana,  Zoothera dauma). | Strictly prohibit logging or encroachment. Conduct targeted

surveys  to  map  micro-habitats  of  sensitive  endemic  flora  (Juncus  wallichianus).  |  |

Agricultural Mosaic (Wetlands) | Support biodiversity-friendly farming. | Implement land

stewardship programs focusing on wet rice cultivation, which provides crucial habitat for

Zapornia species and other wetland biodiversity. |

5. MONITORING AND ADAPTIVE MANAGEMENT

FRAMEWORK

A robust, data-driven monitoring plan is essential to ensure the mitigation measures are

effective and allow for mid-course correction (Adaptive Management).

|  Table  4:  Monitoring  Framework  |  |  :---  |  :---  |  |  Monitoring  Component |  Indicator

Species/Feature |  Methodology |  Frequency & Responsibility | |  Population Trends

(Avifauna) | Tringa brevipes, Limosa lapponica, Zapornia paykullii | Standardized surveys

(point  counts,  roost  counts,  mist-netting).  Coordinate  with  EAAFP  census  data.  |  Bi-

annually  (peak migration/breeding season).  Project  Ecologists  /  Research Partners.  |  |

Trade and Enforcement |  Ptyas korros | Market surveys (prevalence of species in local

and  regional  trade  hubs);  Anti-poaching  patrol  effort  vs.  outcome metrics.  |  Quarterly.

Enforcement Teams / CITES Liaison. | |  Habitat Integrity | Coastal Wetland Area (ha),

Riparian Buffer Width (m), Water Quality (DO, turbidity). | Remote sensing (LiDAR/Drone

mapping); Ground truthing; Standard water quality sampling. | Annually for area; Monthly

for  water  quality.  Environmental  Manager.  |  |  Restoration  Success |  Native  Species

Coverage (%), Hydrological Functionality. | Vegetation transects, photographic monitoring,

hydrological  modeling  verification.  |  Annually  for  5  years  post-restoration.  Restoration

Specialist. |
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5.1. Adaptive Management Trigger Points

If  monitoring results show a statistically significant downward trend (e.g., >10% decline

over  three years)  in  indicator  populations (T. brevipes,  P. korros),  or  a  failure to  meet

restoration  targets  (e.g.,  <75%  native  cover  achieved),  the  project  must  immediately

trigger a review and implementation of enhanced or modified mitigation measures.

6. STAKEHOLDER ENGAGEMENT REQUIREMENTS

Effective  conservation  relies  on  the  cooperation  of  local  communities  and  regional

governments.

Local Community Engagement: Prioritize engagement with communities identified

as deriving livelihoods from areas designated for conservation (e.g., farmers and

potential trappers). Use awareness-raising campaigns to reduce hunting pressure on

migratory species and discourage the collection of traded species (Ptyas korros).

Government and Regulatory Bodies: Maintain continuous dialogue with national

wildlife departments for the implementation of enhanced Protected Area enforcement

and trade monitoring protocols required for highly protected species (Tiger, Rat

Snake).

International Conservation Groups: Partner with organizations managing the East

Asia-Australia Flyway Partnership (EAAFP) to ensure local data on Tringa brevipes

contributes to, and benefits from, flyway-wide conservation actions.

7. OFFSET AND COMPENSATION MEASURES

Residual significant impacts, particularly those affecting the critical coastal habitat features

of Tringa brevipes and Limosa lapponica, necessitate offset planning.

• 

• 

• 
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7.1. Biodiversity Offset Strategy

The  primary  focus  of  the  offset  strategy  will  be  out-of-kind,  strategic  Net  Gain

contributions that address the systemic threats identified in the data.

Flyway Protection Offset (Net Gain): Secure and legally protect high-quality

migratory bird staging sites (mudflats/roosts) outside the immediate project footprint

but within the wider regional flyway. This requires funding the permanent

maintenance, monitoring, and wardening of these sites.

Livelihood Diversification and Enforcement Offset: Provide long-term funding for

alternative sustainable livelihoods programs for trapper communities to permanently

reduce hunting pressure on migratory species. Simultaneously, finance dedicated

anti-poaching patrols within existing Protected Areas identified as crucial for Ptyas

korros and Panthera tigris.

8. LONG-TERM CONSERVATION STRATEGY

The  project’s  long-term  strategy  must  integrate  conservation  into  regional  land-use

planning beyond the lifespan of the initial project development.

Integrated Landscape Management: Promote the designation of ecological

corridors connecting the project's conservation areas with established national PAs

(e.g., leveraging the presence of Ptyas korros in regional PAs).

Capacity Building: Establish a permanent local conservation endowment fund

managed by a third-party NGO to ensure continued species monitoring, enforcement,

and community stewardship programs after project completion.

Scientific Research: Fund long-term telemetry or banding studies on migratory

shorebirds (T. brevipes) to better understand their exact site fidelity and vulnerability

within the project’s zone of influence.

9. IMPLEMENTATION TIMELINE AND PRIORITIES

Implementation  must  be  phased,  prioritizing  avoidance  and  planning  measures

immediately (Immediate Phase) before construction activities commence.

1. 

2. 

• 

• 

• 
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| Table 5: Implementation Priority Ranking | | :--- | :--- | |  Priority Level |  Key Actions |

Target  Completion |  |  Immediate  (0  –  6  months) |  1.  Finalize  and  demarcate  all

ecological  Avoidance zones  (coastal  setbacks,  core  forest).  2.  Initiate  comprehensive

baseline surveys for  P. korros and  Z. paykullii. 3. Establish institutional partnerships for

CITES review and EAA Flyway coordination. 4. Mobilize enforcement/anti-poaching teams

in adjacent PAs. | Pre-Construction Start | |  Short-Term (7 – 24 months) | 1. Implement

minimization controls (noise/light) during construction. 2. Establish community livelihood

diversification schemes (alternative jobs for trappers/hunters). 3. Initiate first-phase habitat

restoration (riparian zones). | During Construction Phase 1 | | Long-Term (24 months +) |

1.  Secure  and  legally  transfer  offset  sites  (Net  Gain).  2.  Establish  long-term  species

monitoring  protocols  (Table  4).  3.  Fund  and  operationalize  the  local  conservation

endowment fund. | Operational Phase & Post-Decommissioning |

10. KEY PERFORMANCE INDICATORS (KPIs)

Success will be measured against quantifiable outcomes related to the viability of critical

species and the integrity of their habitats.

| Table 6: Key Performance Indicators (KPIs) | |  :--- |  :--- |  |  Conservation Goal |  Key

Performance  Indicator  (KPI) |  Target  Value |  |  Avoidance  &  Habitat  Protection |

Hectares of  Critical  Habitat  permanently  protected (Avoidance Zones + Offset  Sites).  |

Minimum of  1.2x the area of unavoidable impact. |  |  Migratory Bird Conservation (T.

brevipes) | Local population stability/increase during peak migratory season. | Zero net

decline over 5 years, demonstrated by annual surveys. | |  Trade Species Mitigation (P.

korros) | Reduction in recorded illegal trade incidents within the Zone of Influence (ZoI). |

>50% reduction in trade reports year-on-year. | |  Wetland Management (Z.️ paykullii) |

Retention  of  suitable  agricultural  mosaic  habitat  (area  under  conservation  stewardship

agreement). |  >500 ha managed under habitat-friendly farming schemes. | |  Restoration

Effectiveness | Survival rate and vegetative cover of restored/rehabilitated riparian and

coastal areas. |  >80% native vegetative cover achieved within 3 years. | |  Stakeholder

Engagement | Number of local community members participating in alternative livelihood

programs. | Achieve full enrollment for all identified households relying on illegal activities. |
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Appendix G: Enhanced IFC Performance Standard

6 Compliance Assessment

ENHANCED IFC PERFORMANCE STANDARD 6

COMPLIANCE ASSESSMENT: LAKE TOBA

TRANSMISSION LINE CORRIDOR

Prepared For: Project Sponsor (Client) Prepared By: IFC PS6 Compliance Expert Date:

October  26,  2023  Focus: Preliminary  Screening for  Critical  Habitat  (Tier  1)  based on

Desktop EOO Overlays

EXECUTIVE SUMMARY

This assessment confirms that the proposed Lake Toba Transmission Line 5km Corridor

POTENTIALLY constitutes Critical  Habitat  (CH) under  IFC Performance Standard  6

(PS6),  paragraph 16, due to the possible presence of  19 unique species classified as

Critically Endangered (CR) or Endangered (EN) by the IUCN Red List.

This finding is based exclusively on desktop analysis (IUCN Extent of Occurrence

overlays) and is NOT confirmed presence.

Mandatory Action: The project must immediately prioritize comprehensive, targeted Field

Verification Surveys for  all  identified  CR/EN species  to  confirm presence,  population

status,  and habitat  use.  Until  field  data confirms absence,  the entire  area overlapping

these  EOOs  must  be  treated  as  Potential  Critical  Habitat,  triggering  the  strictest

requirements  of  the  Mitigation  Hierarchy  (Avoidance)  and,  if  confirmed,  the  Net  Gain

obligation.
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1. CRITICAL HABITAT DETERMINATION (Tier 1: CR/EN Species)

PS6 defines Critical Habitat (CH) based on eight criteria. Criterion 1 (Tier 1) includes areas

essential for the survival of CR or EN species. Based on the EOO analysis, 19 unique

species potentially intersect the 5km project corridor.

Potential Critical Habitat Trigger Species

The  following  table  details  the  unique  CR/EN  species  identified.  Given  the  potential

presence  of  Critically  Endangered  species,  most  notably  the  Sumatran  Rhinoceros

(Dicerorhinus sumatrensis), the threshold for declaring CH is met.
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Scientific

Name

Common

Name
Status Class

Habitat

Type

(Inferred)

Potential

Trigger

Status

Field

Verification

Required

Dicerorhinus

sumatrensis

Sumatran

Rhinoceros

CR Mammalia Forest,

Dense

Habitat

Critical

(Highest

Risk)

IMMEDIATE

Priority

Pelochelys

cantorii

Asian Giant

Softshell

Turtle

CR Reptilia Aquatic,

Riverine

Critical Immediate

Priority

Orlitia

borneensis

Malayan

Giant

Terrapin

CR Reptilia Aquatic,

Marsh/

Forest

Critical Immediate

Priority

Batagur

borneoensis

Painted

Terrapin

CR Reptilia Estuarine,

Coastal

Critical Immediate

Priority

Cuon alpinus Dhole /

Asiatic Wild

Dog

EN Mammalia Forest,

Open

Habitat

High Yes

Symphalangus

syndactylus

Siamang EN Mammalia Canopy

Forest

High Yes

Hylobates lar Lar Gibbon EN Mammalia Canopy

Forest

High Yes

Nycticebus

coucang

Sunda Slow

Loris

EN Mammalia Forest,

Scrub

High Yes

Hylobates

agilis

Agile

Gibbon

EN Mammalia Canopy

Forest

High Yes

Pteropus

vampyrus

Large

Flying Fox

EN Mammalia Forest,

Cave/

Roost Sites

High Yes

Ciconia stormi Storm’s

Stork

EN Aves Wetland,

Riverine

High Yes

EN Aves High Yes
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Scientific

Name

Common

Name
Status Class

Habitat

Type

(Inferred)

Potential

Trigger

Status

Field

Verification

Required

Asarcornis

scutulata

White-

winged

Duck

Forested

Wetlands

Tringa guttifer Spotted

Greenshank

EN Aves Coastal,

Estuarine

Medium Yes

Scleropages

formosus

Asian

Arowana

EN Actinopterygii Freshwater,

Lake/River

Medium Yes

Heosemys

spinosa

Spiny

Terrapin

EN Reptilia Forest

Streams

Medium Yes

Siebenrockiella

crassicollis

Black

Marsh

Turtle

EN Reptilia Marsh,

Slow Water

Medium Yes

Cuora

amboinensis

Southeast

Asian Box

Turtle

EN Reptilia Marsh,

Rice

Paddies

Medium Yes

Cynogale

bennettii

Otter Civet EN Mammalia Riverine,

Wetlands

Medium Yes

Pteromyscus

pulverulentus

Smokey

Flying

Squirrel

EN Mammalia Forest

Canopy

Medium Yes

Current Status and Required Verification

Potential Trigger: The EOO overlap is sufficient to classify the project area as 

Potentially Critical Habitat (PCH), specifically under PS6, para 16 (i) – Presence of

CR/EN species.

Desktop Assessment Limitations: The EOO method yields a high probability of

false negatives and does not account for local extinctions. The project cannot proceed

to design finalization until actual species presence, absence, and habitat use are

determined via comprehensive ground-truthing.

1. 

2. 
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Required Verification: For every CR/EN species listed, targeted, seasonally

appropriate field surveys must be commissioned.

If presence is confirmed, a detailed Population Viability Analysis (PVA) is

required to determine if the local population meets the PS6 CH thresholds (e.g.,

representing a significant proportion of the global population, or holding unique

genetic material).

Habitat suitability assessment (HSA) and mapping of critical ecosystem functions

(e.g., breeding sites, feeding grounds, migration routes) must be completed.

Based on desktop assessment,  the project area is POTENTIALLY Critical  Habitat

due  to  possible  presence  of  CR/EN  species.  Final  determination  requires  field

verification.

2. NATURAL HABITAT ASSESSMENT (PS6 paras 13-15)

Habitat Classification and Features

The corridor is likely composed of a mosaic of habitat types characteristic of the Lake Toba

region:

3. 

◦ 

◦ 
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Habitat

Classification
Description

PS6

Status

Baseline Biodiversity

Features

Natural Habitat

(Primary)

Undisturbed or regenerating

tropical forest, primary

forest remnants, steep slope

ecosystems, high-integrity

riparian areas.

PS6 Paras

13-15

Apply

High complexity, high

endemism potential, crucial

movement corridors, resource

pool for CR/EN species.

Modified

Habitat

(Secondary)

Commercial forestry

plantations, extensive

agriculture (rice, oil palm),

rural settlements, and

existing infrastructure

easements.

PS6 Para

16 (ii)

Potential

Lower biodiversity value, but

may contain patches important

for local/regional ecosystem

services or host migratory

species.

Waterbody

Habitat

Lake Toba shorelines, major

river tributaries, marshlands,

and associated wetlands.

PS6 Tier 1

& 2

Potential

Critical for numerous listed

aquatic/semi-aquatic species

(e.g., Pelochelys cantorii, 

Ciconia stormi).

Natural Habitat Protection Requirements

Avoidance Mandate: PS6 requires that the project not lead to the measurable

reduction in the extent of natural habitats. Given the linear nature of the transmission

line, habitat fragmentation is a primary risk.

Irreplaceable Habitat: If the project impacts any area deemed Irreplaceable Habitat

(a subset of Natural Habitat), the project must demonstrate that there are no feasible

alternatives, and incorporate mitigation to achieve Net Gain for that specific habitat

type.

Restoration Opportunities

Post-construction,  all  temporarily  disturbed  Natural  Habitat,  particularly  rights-of-way

(RoWs) and access tracks, must be subject to robust restoration protocols focused on

native species and returning the area to a functional ecological state to minimize long-term

fragmentation impacts.

• 

• 
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3. LEGALLY PROTECTED AREAS & INTERNATIONALLY

RECOGNIZED AREAS

The desktop assessment confirms the overlap with EOO polygons, which often includes or

borders designated protected areas.

Area Type
PS6

Significance
Preliminary Finding Required Action

Legally

Protected Areas

(LPA)

PS6 Para 16

(ii): CH Trigger

Proximity is likely high

(given overlap with

Sumatran Rhino range, etc.)

Detailed GIS overlay

analysis and ground

confirmation of boundary

proximity.

Key Biodiversity

Areas (KBA)

PS6 Para 16

(ii): CH Trigger

High probability of KBA/IBA

overlap given the presence

of endangered avian and

mammal species.

Consult relevant

databases (BirdLife

International, IUCN) and

confirm site boundaries.

Alliance for Zero

Extinction (AZE)

Sites

PS6 Para 16 (i)

& (ii)

If an AZE site overlaps,

project risk is extreme, and

IFC financing is typically

restricted.

Cross-reference CR/EN

locations with AZE

database.

4. MITIGATION HIERARCHY APPLICATION (PS6 para 17)

The Mitigation Hierarchy is mandatory for all  biodiversity impacts.  For potential  Critical

Habitat, the hierarchy is applied with maximum rigor.
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Mitigation

Level
Requirements

Application to Project

(Lake Toba TL)
Status Priority

AVOID Primary and mandatory

approach for CH/NH.

Requires re-routing, or

alternative technology if

CR/EN confirmed.

Re-routing: Micro-

siting towers outside

confirmed CH areas,

particularly major

breeding/feeding sites

or sensitive forest

blocks (e.g., avoiding

known Dicerorhinus

corridors). Selecting

routes through existing

degraded/modified

habitat.

Pending

Baseline

Critical

MINIMIZE If avoidance is

demonstrably infeasible,

impacts must be

reduced to the smallest

extent possible.

Footprint Reduction:

Use single-pole

structures, minimize

RoW width, use

helicopter access to

reduce ground

disturbance, apply

directional drilling where

crossing sensitive

rivers/wetlands.

Implement strict "No-

Go" zones during

breeding seasons.

Design Phase High

RESTORE Rehabilitating ecosystem

integrity in temporarily

disturbed areas,

immediately post-

construction.

Habitat Rehabilitation:

Aggressive post-

construction restoration

using locally sourced

native species, focused

on connectivity (tree

planting under the line,

where allowed) and

erosion control,

especially on steep

slopes.

Implementation Medium
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Mitigation

Level
Requirements

Application to Project

(Lake Toba TL)
Status Priority

OFFSET Last resort.

Compensation for

significant residual

impacts after Avoid/

Minimize/Restore have

been exhausted. 

Mandatory Net Gain if

CH confirmed.

Biodiversity Offset:

Must be equivalent or

better ecologically (like-

for-like or better).

Requires securing,

managing, and

financing conservation

area(s) outside the

project boundary to

achieve a measurable

Net Gain for the

affected species and

habitat type.

Post-Mitigation Low

(Last

Resort)

Hierarchy Application for Potential Critical Habitat

If  field verification confirms the presence of  Dicerorhinus sumatrensis or  other key CR

species,  AVOIDANCE (re-routing  the  transmission  line  corridor  entirely)  becomes  the

baseline  requirement.  Financing  for  projects  that  result  in  significant  conversion  or

degradation  of  Critical  Habitat  is  strictly  constrained  by  PS6,  often  prohibiting  support

unless Net Gain can be achieved over the long term.

5. NET GAIN REQUIREMENTS (PS6 para 17)

If the presence of any CR/EN species is confirmed, and the project is determined to impact

the  habitat  essential  to  the  long-term  viability  of  the  local  population,  Net  Gain for

biodiversity must be achieved.

Net Gain Mandatory: Net Gain requires that conservation outcomes exceed the

residual negative impacts of the project. This applies to the specific species and/or the

habitat.

Biodiversity Offset Framework: An explicit, quantifiable offset framework must be

developed based on the Mitigation Ratio calculated from residual impact severity.

This often involves ratios significantly greater than 1:1 (e.g., 5:1 or 10:1 for

Irreplaceable Habitat).

• 

• 
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Measurable Conservation Outcomes: Offsets must target specific metrics, such as:

Increase in population size or density for CR/EN species.

Securing and protecting an equivalent or larger area of higher-quality habitat

(e.g., primary forest protection).

Enhanced threat abatement measures (e.g., anti-poaching patrols) in the offset

area.

Long-term Commitment: Offsets require dedicated financial and technical

commitments for their management and monitoring, extending potentially for the life of

the impact (often 25+ years), secured through legal mechanisms (e.g., conservation

easements).

6. COMPLIANCE GAP ANALYSIS

The greatest current gap is the lack of site-specific data required to move beyond the

preliminary desktop risk categorization.

• 

◦ 

◦ 

◦ 

• 
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PS6

Requirement
Current Status Gap

Action

Required
Timeline Priority

Field

Verification of

CR/EN

Species

EOO overlap

shows 19

unique CR/EN

species

(Potential only).

Zero

confirmed site-

specific

presence/

absence data.

Immediately

commission

targeted,

seasonal field

surveys

(mammals,

reptiles,

avifauna) and

Habitat

Suitability

Assessment

(HSA).

0–6

Months

A1

(Critical)

Critical Habitat

Determination

Potential CH

designation

triggered by

desktop data.

CH status

remains

unconfirmed.

Final

determination of

CH status

based on field

data and

population

viability

thresholds.

6–9

Months

A2 (High)

Biodiversity

Baseline

Completion

Comprehensive

inventory

pending,

especially for

endemic and

migratory

species (Tier 2).

Incomplete

baseline data;

lack of habitat

mapping

accuracy

(Natural vs.

Modified).

High-resolution

drone/satellite

mapping and

extensive

ground-truthing

of all habitat

types within the

5km corridor.

0–6

Months

A2 (High)

Impact

Assessment

Preliminary

assessment

identifies

fragmentation

risk.

Lack of

quantitative

impact

quantification

on confirmed

species

population

viability and

Develop

detailed

quantitative

impact model

(residual

impacts)

immediately

9–12

Months

B1

(Medium)
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PS6

Requirement
Current Status Gap

Action

Required
Timeline Priority

habitat

integrity.

following CH

determination.

Mitigation

Planning

Mitigation

Hierarchy

defined

conceptually.

Absence of

concrete,

project-

specific

Avoidance

and

Minimization

measures tied

to confirmed

species

locations.

Design detailed

routing

alternatives and

Species Action

Plans (SAPs)

for confirmed

CR/EN species,

prioritizing

avoidance.

9–12

Months

B1

(Medium)

Biodiversity

Action Plan

(BAP)

Development

None initiated. No formalized

long-term

strategy,

management

goals, or

monitoring

framework.

Develop

comprehensive

BAP including

specific metrics

for Net Gain/No

Net Loss

objectives,

monitoring

schedule, and

responsibilities.

12+

Months

B2

(Medium)

Stakeholder

Engagement

Ongoing, but

biodiversity

focus may be

limited.

Lack of

targeted

consultation

with

biodiversity

experts, local

conservation

NGOs, and

relevant

government

agencies

(BKSDA)

regarding CR/

Initiate expert

consultation

specifically on

Sumatran Rhino

and associated

habitat

connectivity/

corridors.

0–3

Months

A2 (High)
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PS6

Requirement
Current Status Gap

Action

Required
Timeline Priority

EN species

data.

7. RECOMMENDED COMPLIANCE PATHWAY

To  achieve  and  maintain  IFC  PS6  compliance,  the  following  phased  approach  is

mandatory:

Phase 1: Field Verification & Baseline Establishment (IMMEDIATE PRIORITY)

Action 1.1: Appoint a qualified biodiversity specialist team.

Action 1.2: Execute targeted, seasonal field surveys focusing on confirming the

presence/absence, abundance, and habitat use of all 19 unique CR/EN species.

Special attention must be paid to cryptic species (e.g., Dicerorhinus sumatrensis,

turtles).

Action 1.3: Complete high-resolution mapping of all Natural Habitats and identify

potential movement corridors.

Phase 2: Critical Habitat Determination & Risk Assessment (BASED ON

FIELD DATA)

Action 2.1: Analyze field data against the eight PS6 Critical Habitat criteria (Para 16).

Action 2.2: Officially declare the extent of Critical Habitat (CH) and Irreplaceable

Habitat within the 5km corridor.

Action 2.3: Conduct a detailed quantitative assessment of potential direct, indirect,

and cumulative impacts on confirmed CH areas and species viability.

Phase 3: Impact Avoidance and Mitigation Design

Action 3.1 (Mandatory): Prioritize the AVOIDANCE of all confirmed CH areas

through complete route redesigns. If avoidance is infeasible, the rationale must be

documented and alternatives exhausted.

Action 3.2: Finalize detailed minimization measures (e.g., micro-siting, construction

protocols) and restoration plans for remaining impacts on Natural Habitat.

• 

• 

• 

• 

• 

• 

• 

• 
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Action 3.3: If residual impacts on confirmed CH are unavoidable, initiate the

development of a Net Gain Strategy and Offset Plan.

Phase 4: Biodiversity Action Plan (BAP) Preparation

Action 4.1: Consolidate all mitigation, restoration, and offset commitments into a

legally binding BAP, including a robust monitoring framework, performance metrics,

and dedicated budget.

Phase 5: Implementation and Monitoring

Action 5.1: Implement site-specific BAP protocols throughout construction.

Action 5.2: Establish long-term monitoring programs (minimum 5 years post-

construction) to track effectiveness of mitigation measures and progress towards No

Net Loss (for Natural Habitat) and Net Gain (for Critical Habitat).

8. KEY COMPLIANCE PRINCIPLES

Precautionary Approach: Due to the severe limitations of desktop EOO data (68%

false-negative rate for threatened species), the Precautionary Principle is

paramount. All CR/EN species must be treated as present and their habitats as 

Potential Critical Habitat until definitive field evidence proves otherwise.

Strict Compliance: If Critical Habitat is confirmed, the project must adhere to the

highest standard of PS6, including the demonstration of No Feasible Alternatives for

route selection and the subsequent achievement of mandatory Net Gain.

Prioritization of Avoidance: Avoidance is the most effective and cost-efficient

strategy. Early investment in biodiversity studies and potential route modification is

significantly less costly than offset implementation and remedial action under high-risk

biodiversity constraints.

Final Determination: IFC PS6 compliance cannot be finalized, and financial closure

cannot be secured for this component, without the conclusive Critical Habitat

Determination based on field verification data.

• 

• 

• 

• 

1. 

2. 

3. 

4. 
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11. Field Survey Recommendations

FIELD SURVEY RECOMMENDATIONS: LAKE TOBA

TRANSMISSION LINE 5KM CORRIDOR

I. EXECUTIVE SUMMARY AND IFC PS6 CONTEXT

This document provides comprehensive field survey recommendations necessary to verify

the presence, distribution, and critical habitat features of 19 unique Critically Endangered

(CR) and Endangered (EN) species potentially impacted by the Lake Toba Transmission

Line 5km Corridor project.

Goal: To obtain robust baseline ecological data required for IFC Performance Standard 6

(PS6) compliance, specifically to determine Critical Habitat status and inform the mitigation

hierarchy (Avoidance > Minimization > Restoration > Offset).

Key PS6 Requirement: Verification of Tier 1 (CR/EN species) populations and habitat use

is  mandatory  before  construction  planning  can finalize  Critical  Habitat  boundaries  and

establish Net Gain requirements.

1. PRIORITY SPECIES TABLE & RATIONALE

The  species  identified  require  tailored  survey  effort.  Priority  is  assigned  based  on

conservation status,  mobility,  and reliance on highly specific  habitats (which are easily

fragmented by linear infrastructure).
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Rank
Scientific

Name

Common

Name
Status Taxon

Survey

Priority

Rationale (IFC

PS6

Significance)

1 Dicerorhinus

sumatrensis

Sumatran

Rhinoceros

CR Mammalia Highest Ultimate PS6

Risk. Presence

confirmation

triggers

immediate

designation of

irreplaceable

Critical Habitat

and requires

maximum

avoidance/Net

Gain. Requires

specialized

tracking

expertise.

1 Pelochelys

cantorii

Giant

Softshell

Turtle

CR Reptilia Highest Obligate

aquatic

species; highly

sensitive to

riparian

disturbance,

sedimentation,

and habitat

fragmentation

along

watercourses.

1 Orlitia

borneensis

Malaysian

Giant

Terrapin

CR Reptilia High Requires

extensive,

clean wetland

or slow-moving

river systems.

Indicator of

intact

hydrological

function.
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Rank
Scientific

Name

Common

Name
Status Taxon

Survey

Priority

Rationale (IFC

PS6

Significance)

1 Batagur

borneoensis

Painted

Terrapin

CR Reptilia High Riverine and

estuarine

dependence (if

applicable).

Nesting sites

are highly

vulnerable to

human activity/

erosion.

2 Symphalangus

syndactylus

Siamang EN Mammalia High Large-bodied

primate;

indicator of

forest canopy

integrity. Critical

for mapping

forest

connectivity

and movement

corridors.

2 Hylobates lar /

H. agilis

Gibbon

Species

EN Mammalia High Highly

territorial,

acoustic

surveys are

effective for

density

estimation and

mapping core

use areas.

Sensitive to

fragmentation.

2 Asarcornis

scutulata

White-

winged

Duck

EN Aves High Obligate

wetland/forest

river species.

Assessment

must focus on
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Rank
Scientific

Name

Common

Name
Status Taxon

Survey

Priority

Rationale (IFC

PS6

Significance)

potential

breeding and

roosting sites

near water

bodies.

2 Ciconia stormi Storm's

Stork

EN Aves High Specialist

wetland forager

and large tree

nester.

Sensitive to

habitat loss and

human

intrusion near

nesting sites.

2 Cuon alpinus Dhole

(Asiatic

Wild Dog)

EN Mammalia High Wide-ranging

pack predator.

Surveys must

focus on large

territory

mapping via

camera

trapping and

genetic scat

analysis to

confirm

presence and

potential range

overlap.

3 Pteropus

vampyrus

Large

Flying Fox

EN Mammalia Medium Requires

nocturnal

surveys for

roost

identification.

Potential

collision risk
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Rank
Scientific

Name

Common

Name
Status Taxon

Survey

Priority

Rationale (IFC

PS6

Significance)

along the

transmission

line corridor.

3 Scleropages

formosus

Asian

Arowana

EN Actinopterygii Medium Targeted

surveys in

tributaries/

wetlands

connected to

Lake Toba

within the 5km

buffer. Highly

susceptible to

water quality

changes.

3 Heosemys

spinosa

Spiny

Terrapin

EN Reptilia Medium Generalist

forest turtle;

surveys target

damp, forested

areas and

streams.

4 Tringa guttifer Spotted

Greenshank

EN Aves Lower Coastal/

migratory

shorebird.

Survey required

only if the

corridor

intersects

coastal

mudflats or

large inland

wetlands used

as stopovers.

4 Cynogale

bennettii

Otter Civet EN Mammalia Lower Semi-aquatic

mammal.
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Rank
Scientific

Name

Common

Name
Status Taxon

Survey

Priority

Rationale (IFC

PS6

Significance)

Survey focus is

restricted to

riparian

habitats

intersecting the

corridor.

2. SURVEY METHODOLOGY BY TAXONOMIC GROUP

A multi-seasonal, multi-method approach is mandatory to maximize detection probability

for rare and elusive species.
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A. Mammals (Rhino, Dhole, Primates, Bats, Loris)
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Method Protocol & Equipment Personnel & Effort Targeted Species

Camera

Trapping

Array

Systematic grid

deployment (1 trap per 1

km²) along habitat

gradients, running 24/7 for

a minimum of 60 nights.

Use passive infrared

sensors; set at ground

level and elevated for

Dhole/smaller mammals.

2 Technicians, 1

Specialist. Total 60

trap-nights/km².

Rhino, Dhole, Otter Civet,

Terrestrial Mammals.

Sign &

Track

Surveys

Daily linear transects

(minimum 2km/day)

focusing on known Rhino

paths (if applicable),

mineral licks, and water

sources. Collect scat for

genetic analysis (Dhole,

Rhino).

1 Local Tracker, 1

Mammalogist.

Rhino, Dhole, other large

terrestrial species.

Acoustic

Monitoring

Automated Recording

Units (ARUs) placed

strategically in forested

canopy segments. Focus

on dawn (05:00–08:00)

and dusk (17:00–20:00)

recording blocks, running

for 10 consecutive days

per station.

1 Specialist

(Bioacoustics). 20

ARU deployment

points.

Gibbons (Hylobates spp., 

Symphalangus), Nocturnal

species (Loris).

Bat Surveys

(Mist

Netting)

Targeted surveys near

water sources and

potential flyways (corridor

edges) at dusk. Use 3-5

standard canopy/ground

nets (12m long). Requires

specialized permitting and

high safety protocols.

1 Chiropteran

Specialist, 2

Assistants.

Minimum 3 netting

nights per primary

habitat type.

Pteropus vampyrus, 

Pteromyscus

pulverulentus.

Targeted spotlight

searches along footpaths
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Method Protocol & Equipment Personnel & Effort Targeted Species

Nocturnal

Visual

Encounter

and riparian zones (20:00–

00:00). Focus on lower

canopy layers.

1 Herpetologist, 1

Mammalogist.

Nycticebus coucang (Slow

Loris).

B. Birds (Storks, Ducks, Shorebirds)

Method Protocol & Equipment
Personnel &

Effort

Targeted

Species

Fixed Point

Counts

Points established at 250m intervals

in suitable habitat, especially

wetlands, riparian zones, and forest

gaps. 10-minute observation period,

repeated 3 times per site (dawn, mid-

morning, dusk).

1 Ornithologist, 1

Assistant. 20-30

points targeted.

General

avifauna, focus

on forest

indicators.

Wetland/

Riparian

Surveys

Dedicated surveys along major water

bodies intersecting the corridor. Use

high-power binoculars and scopes to

search for Ciconia stormi (nesting

trees) and Asarcornis scutulata (roost

sites).

1 Ornithologist.

Focus on early

morning/late

afternoon checks.

C. stormi, A.

scutulata, T.

guttifer (if

coastal/large

wetland

present).

Collision Risk

Assessment

Linear transects directly under the

proposed transmission line route

(once finalized). Identify habitat gaps,

prominent flight paths, and known

roosting/foraging areas that might

increase collision risk for large birds

(Storks, Ducks).

1 GIS Specialist, 1

Ornithologist.

All large-bodied

Aves species.
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C. Reptiles & Amphibians (Turtles/Terrapins)

Method Protocol & Equipment Personnel & Effort
Targeted

Species

Visual

Encounter

Surveys (VES)

Time-constrained searches

(e.g., 2 person-hours per site)

targeting riparian banks,

basking logs, leaf litter, and

stream beds. Focus on known

microhabitats for spiny turtles.

1 Herpetologist, 1

Assistant. Minimum

15 riparian/wetland

sites.

Heosemys

spinosa, Cuora

amboinensis.

Aquatic

Trapping

(Turtle/

Terrapin)

Use collapsible hoop traps

baited with fish/sardines

deployed in slow-moving water

and wetlands. Traps checked

every 12-24 hours. Requires

permits.

1 Herpetologist, 2

Assistants. Minimum

10 trap nights per

primary water body.

P. cantorii, O.

borneensis, B.

borneoensis, S.

crassicollis.

Nesting Site

Assessment

Targeted searches for nesting

activity in sandy banks or soft

substrate during the likely

breeding season. GPS mark

and characterize all potential or

confirmed sites.

1 Herpetologist. All turtle/terrapin

species.
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D. Fish (Arowana)

Method Protocol & Equipment Personnel & Effort
Targeted

Species

Targeted

Electrofishing /

Gill Netting

Surveys conducted only in

suitable habitat (low-gradient,

heavily vegetated stream

reaches, or associated lake

margins). Requires

specialized government

permits and safety

equipment.

1 Freshwater Ecologist,

2 Assistants. Effort

defined by area size

(e.g., 300 seconds of

electrofishing per 100m

reach).

Scleropages

formosus

(Asian

Arowana).

Water Quality

Assessment

Baseline monitoring of key

parameters (pH, DO,

conductivity, temperature,

TSS) at all potential aquatic

crossing points and adjacent

wetlands.

1 Freshwater Ecologist. Indirectly

supports all

aquatic

species.

3. OPTIMAL TIMING MATRIX

Surveys must capture maximum species activity and accessibility,  which often requires

spanning seasonal variation in the Lake Toba region.
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Species/

Group
Optimal Season

Duration

(Per

Season)

Frequency
Special

Considerations

Large

Terrestrial

Mammals

(Rhino,

Dhole)

Early Dry Season

(Better accessibility,

clearer tracks) &

Late Wet Season

(Increased

movement to

resources).

60 days Minimum 2

seasonal efforts

Requires continuous

camera trapping and

sign monitoring

across both seasons.

Primates

(Gibbons,

Siamang)

Year-round (Active

regardless of

season)

30 days 1 comprehensive

effort + targeted

verification

Acoustic surveys

must be scheduled

during calm weather

(low wind/rain).

Aquatic

Reptiles

(Turtles/

Terrapins)

Dry Season Peak

(Water levels are

lower, concentrating

populations in

remaining pools,

easier access to

nesting banks).

21 days 1 targeted effort Crucial to target

potential nesting/

basking activity

immediately before or

after the dry season.

Wetland

Birds

(Storks,

Ducks)

Wet Season (Prime

breeding and

foraging activity in

inundated areas)

30 days 1 comprehensive

effort

Requires mapping of

suitable feeding and

roosting wetland

areas first.

Fish

(Arowana)

Dry/Transition

Season (Lower flow

rates facilitate

capture/surveys;

minimize risk of high

turbidity).

14 days 1 targeted effort Timing highly

dependent on local

water levels and

accessibility.

Bats Year-round,

targeting fruit/flower

availability

14 days 1 targeted effort Focus on new moon

periods for increased

bat activity.
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4. CRITICAL HABITAT VERIFICATION REQUIREMENTS (IFC PS6)

To meet the rigor demanded by PS6 for Tier 1 species, the field data must be structured to

directly support Critical Habitat determination.

A. Presence/Absence Confirmation Protocols

Multiple Lines of Evidence: Presence is confirmed only by at least two independent

verifiable methods (e.g., direct sighting/capture + positive DNA identification from

scat/hair, or acoustic signature + confirmed image).

Voucher Documentation: High-resolution GPS coordinates, photographic/audio

proof, and detailed field notes must accompany all records.

Rhino/Dhole Confirmation: If tracks/scat are found, samples must be sent

immediately to an accredited laboratory for mitochondrial or nuclear DNA confirmation

of species and individual identity (if possible).

B. Population Size Estimation Methods

Density Mapping: For territorial species (Primates), employ methods like Spatially

Explicit Capture-Recapture (SECR) using acoustic location data to estimate

population density within the corridor influence area (CIA).

Relative Abundance Index (RAI): For difficult-to-detect terrestrial species (Rhino,

Dhole), use camera trap detection rates (detections per 100 trap-nights) as a baseline

RAI, coupled with genetic analysis for minimum count estimates.

Capture-Mark-Recapture (CMR): Used for non-destructive surveys of aquatic

reptiles (turtles/terrapins) to estimate local population size in concentrated water

bodies.

C. Habitat Suitability Assessment Framework

Hectare-based Mapping: Map all forest cover, riparian zones, and wetlands within

the 5km corridor and 1km buffer at a minimum resolution of 1:10,000.

Resource Dependency Mapping: Specifically map and GPS document key

resources: confirmed nesting sites (turtles, storks), roosting colonies (bats), salt/

mineral licks (Rhino, Dhole), and primary foraging areas.

Habitat Integrity Score: Assign scores based on fragmentation levels, presence of

invasive species, anthropogenic disturbance, and proximity to core forest blocks

(essential for determining intactness relative to species needs).

1. 

2. 

3. 

1. 

2. 

3. 

1. 

2. 

3. 
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D. Movement Corridor Mapping

Gap Analysis: Utilize GIS combined with field verification to identify bottlenecks,

natural crossings (e.g., narrow stream sections), and remaining forest strips that

connect larger habitat blocks.

Linear Transect Survey: Specifically assess barriers created by existing

infrastructure or planned access roads.

Focus on Rhinoceros Movement: If Rhinos are confirmed, the location and width of

their established travel routes (Tier 1 habitat feature) must be precisely mapped for

100% avoidance.

5. RECOMMENDED SPECIALIST EXPERTISE

The technical complexity and the high-stakes nature of the CR species demand highly

specialized and experienced personnel.

1. 

2. 

3. 
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Role Required Qualifications & Experience

Lead Field Ecologist

(Project Manager)

10+ years experience in tropical ESIA/EIA, strong understanding of

IFC PS6 and Critical Habitat definitions. Proven leadership in multi-

taxa surveys.

Primate/Large

Mammal Specialist

5+ years experience in Sumatran fauna; proficient in camera trapping,

genetic sample collection, acoustic analysis, and large mammal

tracking (especially Dhole/Rhino sign).

Ornithologist 5+ years experience in Southeast Asian forest and wetland birds,

expertise in mist netting protocols (if required), vocalization

identification, and avian collision risk assessment.

Herpetologist 5+ years experience handling endangered tropical aquatic reptiles;

specialized knowledge of turtle/terrapin trapping and breeding

ecology.

Freshwater

Ecologist /

Ichthyologist

Expertise in tropical fish (e.g., Scleropages) habitat requirements,

water quality monitoring, and specialized capture techniques

(electrofishing/netting, with necessary permits).

Conservation GIS

Specialist

Proficient in spatial data management, mapping survey effort,

generating density estimates (SECR), and analyzing habitat

fragmentation (ArcGIS/QGIS).

Local Guides/

Trackers (Essential)

Intimate, verifiable knowledge of the 5km corridor area, local species

behavior, cultural protocols, and regional safety/access requirements

(non-negotiable for CR species tracking).

6. SURVEY EFFORT ESTIMATES

This estimation is based on a standard 5km corridor (approx. 50-100km² influence area

depending on the buffer/impact zone) spanning varied habitat types.
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Metric Detail Estimate

Field Team

Composition

Lead Ecologist (1), Mammalogist (1), Herpetologist/

Ornithologist (1, shared), Freshwater Ecologist (0.5),

GIS Specialist (0.5, intermittent), Local Trackers (2).

Total 6 full-time

personnel

Total Survey

Duration

Phase 1 (Dry Season): 60 days; Phase 2 (Wet

Season/Verification): 45 days.

Total 105 days

spread over 6-9

months

Camera Trap

Effort

50 deployment stations (approx. 1 per 1-2 km²); 60

nights running time.

3,000 trap-nights

Acoustic

Monitoring

Effort

20 ARU stations; 10 days recording per season

(Primate focus).

400 ARU-days

Transect

Surveys

Mammal Sign/Track: 200 linear km; Bird/Habitat

Assessment: 150 linear km.

Total 350 km

Aquatic

Trapping Effort

15 sites, 10 traps per site, 4 nights trapping. 600 trap-nights

(turtles/terrapins)

Replicate

Surveys

All core methods (Camera Traps, Acoustic, Point

Counts) require replication across the two key

seasons (Dry and Wet).

Mandatory

Duplication

7. DATA MANAGEMENT AND REPORTING

All  data  collected  must  meet  international  standards  for  scientific  integrity  and  be

organized  for  direct  integration  into  the  project's  Environmental  and  Social  Impact

Assessment (ESIA) and Critical Habitat assessment.

A. Data Collection Standards

Spatial Data: All observations (including null points/transects), traps, and key habitat

features (nests, licks) must be recorded using high-accuracy GPS units (sub-5m

accuracy).

Photo/Audio Documentation: High-quality photo documentation (metadata

embedded) of all species captured or observed, including voucher specimen details if

1. 

2. 
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collected. Audio files must be time-stamped, labeled, and archived using standardized

formats (e.g., .WAV).

Standardized Forms: Utilize standardized field forms (paper or digital, e.g., using 

SMART or Open Data Kit) for consistent data input across all taxa (effort, weather,

habitat parameters).

B. Chain of Custody (CoC)

Genetic Samples: A rigorous CoC procedure must be implemented for all scat, hair,

or tissue samples. Samples must be preserved immediately (e.g., silica gel or

ethanol) and documented before transfer to the laboratory.

Permitting: All necessary research and collection permits from the relevant

Indonesian authorities must be secured before fieldwork commences.

C. IFC PS6 Integration

Critical Habitat Report: Data must be aggregated to provide clear evidence for or

against Critical Habitat status for each Tier 1 species identified.

Density Mapping Outputs: All population estimates (e.g., SECR density grids) must

be provided in GIS format for overlay with the proposed transmission line alignment.

Mitigation Planning Input: The final report must clearly delineate Avoidance Zones

(based on confirmed CR species presence and reproductive/breeding areas) and 

Mitigation Zones (based on movement corridors and foraging habitat).

3. 

1. 

2. 

1. 

2. 

3. 
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Appendix H: IFC PS6 Traceability Matrix
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IFC PERFORMANCE STANDARD 6 TRACEABILITY

MATRIX

1. PURPOSE AND SCOPE

The  purpose  of  this  traceability  matrix  is  to  systematically  link  the  assessment's  key

findings (F) and recommendations (R) to the specific requirements of IFC Performance

Standard 6 (PS6) on Biodiversity Conservation and Sustainable Management of  Living

Natural Resources.

This  matrix  serves  as  a  critical  compliance  management  tool,  ensuring  that  all  risks

identified, particularly related to Critical Habitat (CH) and Natural Habitat (NH), are tracked

against mandatory PS6 paragraphs (specifically Paras 6, 8, 10, 13, 14, 15, 16, 17, 19, and

20). By establishing clear traceability, the project can demonstrate its commitment to the

Mitigation Hierarchy (Avoid  >  Minimize > Restore  >  Offset)  and achieve No Net  Loss

(NNL) or Net Gain (NG) objectives where required.

The current assessment relies heavily on desktop studies (High Confidence for existing

gaps/layouts; Medium Confidence for biodiversity overlap) and requires  immediate field

verification to definitively confirm Critical Habitat triggers.

2. FINDINGS TO PS6 PARAGRAPH MAPPING

The following findings detail  the current  environmental  baseline status and compliance

gaps identified during the preliminary assessment.

Table 1: Findings Traceability to PS6 Requirements
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Finding

#
Finding Summary

Relevant PS6

Paragraph(s)

Compliance

Status

Action

Required

F1 7 CR species EOO

overlap ID'd

Para 16, 17 (CH

Tier 1)

Preliminary Field verification

(R1)

F2 20 EN species EOO

overlap ID'd

Para 16, 17 (CH

Tier 1)

Preliminary Field verification

(R1)

F3 60% of AOI is intact

primary forest

Para 8, 13 (Natural

Habitat)

Preliminary Habitat mapping

update

F4 Project impacts 500 ha

Natural Habitat

Para 10, 14 (NNL/

Mitigation)

Preliminary Mitigation plan

(R3)

F5 AOI overlaps with AZE

site buffer

Para 16 (CH Tier 2

trigger)

Preliminary CH

determination

(R2)

F6 Existing agricultural

areas (40%) are

modified

Para 6 (Modified

Habitat)

Documented Baseline

finalized

F7 No site-specific

mitigation plan

developed

Para 14 (Mitigation

Hierarchy)

Incomplete Develop plan

framework

F8 Baseline data

insufficient for long-

term monitoring

Para 20

(Monitoring

Program)

Incomplete Expand scope

(R6)

3. RECOMMENDATIONS TO PS6 PARAGRAPH MAPPING

The  recommendations  are  designed  to  close  the  compliance  gaps  identified  in  the

findings,  focusing  primarily  on  verifying  Critical  Habitat  status  and  establishing  the

Mitigation Hierarchy framework.

Table 2: Recommendations Traceability to PS6 Requirements
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Recommendation

#

Recommendation

Summary

Addresses

Finding(s)

Relevant PS6

Paragraph(s)
Priority

Implementation

Phase

R1 Conduct wet/dry

season field

surveys for CR/EN

spp.

F1, F2 Para 16, 17 CRITICAL Immediate

R2 Finalize CH

determination post-

field verification.

F1, F2, F5 Para 16, 17

(Precautionary)

CRITICAL Short-term

R3 Develop a site-

specific Avoidance

& Minimization

Plan.

F4, F7 Para 14, 13 High Design phase

R4 Establish clear

NNL targets for

Natural Habitat

loss.

F3, F4 Para 10, 13 High Design phase

R5 Design an offset

strategy (NG

required if CH

confirmed).

F4, R2 Para 15, 17,

19

High Planning/

Contingent

R6 Expand baseline

monitoring to

minimum 12

months duration.

F8 Para 20 Medium Immediate

R7 Implement habitat

restoration plan for

temporary impacts.

F4 Para 14

(Restoration)

Medium Construction

R8 Exclude modified

habitat (F6) from

NNL calculation.

F6 Para 6 Low Reporting

Lake Toba 5km Transmission Corridor Page 144

CONFIDENTIAL – DRAFT 2026-01-13



4. PS6 PARAGRAPH COVERAGE ANALYSIS

This section provides a reverse mapping, analyzing the coverage of each mandated PS6

paragraph based on the current findings and proposed actions.

Table 3: PS6 Paragraph Coverage Status

PS6

Paragraph
Topic

Relevant

Findings

Relevant

Recommendations

Coverage

Status

Para 6 Modified Habitat F6 R8 Preliminary

Para 8 Natural Habitat F3, F4 R3, R4 Requires field

data

Para 10 Net Gain (Natural

Habitat)

F4 R4 Framework

proposed

Para 13 Natural Habitat

Protection

F3, F4 R3, R4, R7 In Progress

Para 14 Mitigation

Hierarchy

F1-F7 R1, R3, R5, R7 Framework

established

Para 15 Natural Habitat

Offsets

F4 R5 (conditional) Not Yet

Triggered

Para 16 Critical Habitat

Definition

F1, F2, F5 R1, R2 Requires

verification

Para 17 Critical Habitat

Requirements

F1, F2, F5 R1, R2, R5 Incomplete

Para 19 Biodiversity

Offsets

F4, R2 R5 (conditional) Not Yet

Applicable

Para 20 Management &

Monitoring

F8 R6 Framework

proposed
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5. COMPLIANCE GAPS AND PRIORITY ACTIONS

The assessment reveals critical reliance on future field data, primarily affecting the Critical

Habitat (CH) determination process. Failure to resolve these gaps immediately stalls all

subsequent mitigation planning required under Para 14 and Para 17.

Table 4: Critical Compliance Gaps and Gap-Filling Actions

PS6

Requirement
Current Gap Impact on Compliance

Priority

Action
Timeline

Para 16-17 CH

determination

No definitive

field

verification

Cannot finalize CH status;

Precautionary Principle

applied

R1: CR/EN

Field

surveys

Immediate

Para 14

Mitigation

design

Mitigation

based only on

desktop layout

Cannot demonstrate 

avoidance for CH/NH

impacts

R3: Site-

specific

mitigation

plan

Pre-

construction

Para 10/17 NNL/

NG commitment

Targets not

quantified or

committed to

Failure to meet core PS6

NNL/NG requirements

R4, R5:

Commit to

NNL/NG

targets

Design

phase

Para 20

Monitoring

scope

Baseline

monitoring

duration too

short (6 mos)

Cannot effectively

measure PS6 impact

metrics

R6: Expand

baseline

period

Immediate

6. CRITICAL HABITAT TIER 1 TRACEABILITY (DETAILED)

The  highest  compliance  risk  lies  in  the  potential  triggering  of  Critical  Habitat  (CH),

specifically Tier 1 (CR/EN species).
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PS6 Paragraph 16: Critical Habitat Definition

Requirement: Identify areas meeting Tier 1 (CR/EN species presence) or Tier 2

(endemic, significant concentration, unique ecosystems) criteria.

Assessment Status: The desktop review confirmed EOO overlap for 7 CR and 20

EN species (F1, F2). Furthermore, the project overlaps a buffer of an AZE site (F5),

potentially triggering Tier 2 criteria.

Traceability Chain:

Findings: F1, F2 (CR/EN species), F5 (Tier 2 potential).

Action: R1 (Field surveys required to confirm presence) and R2 (Final CH

determination).

Status: INCOMPLETE. Field verification (R1) is mandatory as per PS6

requirements (Precautionary Principle applies: assume CH until proven

otherwise).

PS6 Paragraph 17: Critical Habitat Requirements

Requirement: If CH is confirmed: No measurable adverse impacts on biodiversity;

Net Gain (NG) required; Mitigation Hierarchy strictly applied.

Assessment Status: Since CH is provisionally assumed (R2 pending R1), the project

has not yet demonstrated how it will meet the "No Measurable Adverse Impacts" or

"Net Gain" requirements. Preliminary layout (F4) shows high impact potential.

Traceability Chain:

Findings: F1, F2 (Triggers), F4 (Impact potential), F7 (Mitigation gap).

Action: R2 (Confirmation), R3 (Avoidance priority), R5 (Develop NG strategy).

Status: CONTINGENT. The core compliance documents (e.g., Biodiversity

Action Plan) relating to Para 17 cannot be finalized until R1 and R2 are

completed.

7. NATURAL HABITAT TRACEABILITY (Para 8, 13-15)

The  project  area  contains  significant  areas  of  primary  forest  (F3),  triggering  strict

requirements for Natural Habitat (NH) protection and NNL.

• 

• 

• 

◦ 

◦ 

◦ 

• 

• 

• 

◦ 

◦ 

◦ 
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PS6 Paragraph 8: Natural Habitat Identification

Assessment Status: 60% of the AOI is mapped as intact primary forest (F3), meeting

the definition of Natural Habitat (areas with viable assemblages of native species).

Traceability Chain: F3 is the foundational finding. Status is Preliminary pending

detailed species assemblage data from R1.

PS6 Paragraph 13: Protection and Conservation

Assessment Status: The project layout (F4) currently impacts 500 ha of NH. The

priority must be demonstrated protection/avoidance (R3).

Measures Proposed: R3 (Avoidance Plan), R7 (Restoration Plan for temporary

impacts). These measures directly address the requirement to protect and conserve

NH.

Gaps Identified: Lack of quantified NNL targets (R4 needed).

PS6 Paragraph 14: Mitigation Hierarchy

Assessment Status: The core mechanism for PS6 compliance is the Mitigation

Hierarchy (Avoid > Minimize > Restore > Offset). Currently, this is a Framework

Established but lacking site-specific detail (F7).

How Applied: R1, R2 drive Avoidance by defining sensitive areas. R3 details 

Minimization/Avoidance techniques. R7 focuses on Restoration. R5 defines Offsets if

impacts are unavoidable.

Key Gap: Project design needs to explicitly show how avoidance measures dictated

by R1/R2 have fundamentally altered the layout to reduce F4 impacts.

PS6 Paragraph 15: Offset Requirements

Assessment Status: Offsets are triggered if NNL cannot be achieved through

Avoidance, Minimization, and Restoration for Natural Habitat.

Linked Recommendations: R5 outlines the contingent development of an offset

strategy, ensuring it meets the equivalence and additionality requirements of PS6

(Para 15 and 19).

Status: Not Yet Triggered, pending the outcome of the Avoidance Plan (R3).

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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8. MONITORING AND ADAPTIVE MANAGEMENT

TRACEABILITY (Para 20)

PS6 Paragraph 20: Management and Monitoring Programs

Requirement: Develop monitoring programs that measure the success of mitigation

actions and allow for adaptive management.

Assessment Status: The initial baseline monitoring scope was found insufficient

(F8).

How Monitoring Addresses Findings: Expanding the scope (R6) allows the project

to obtain robust data necessary to measure the success of CR/EN avoidance (linked

to F1/F2) and track the health of conserved Natural Habitat (linked to F3).

Adaptive Management: The commitment to robust monitoring (R6) provides the

necessary feedback loop required for adaptive management, ensuring mitigation

measures (R3, R7) can be adjusted if monitoring data indicates failure to meet NNL/

NG targets.

9. CROSS-REFERENCE VALIDATION

A quality check confirms the internal consistency and completeness of the matrix:

Findings Coverage: All eight findings (F1-F8) are linked to at least one relevant PS6

paragraph, demonstrating a complete assessment of biodiversity risks.

PS6 Coverage: All critical PS6 paragraphs (6, 8, 10, 13, 14, 15, 16, 17, 19, 20) are

addressed. Paras 16 and 17 have the highest number of linked recommendations,

reflecting their critical status.

Traceability Flow: All six primary recommendations (R1-R6) are traceable both

backward (to the findings they resolve) and forward (to the specific PS6 requirement

they satisfy).

Orphaned Elements: No orphaned findings or recommendations were identified. The

structure ensures that every identified risk (F) has a corresponding solution (R) that

advances compliance with the PS6 requirement.

• 

• 

• 

• 

1. 

2. 

3. 

4. 
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10. SUMMARY DASHBOARD

Table 5: PS6 Compliance Summary Dashboard

Metric Detail Status

Total Findings Mapped 8 Complete

Total Recommendations Mapped 8 Complete

PS6 Paras with Complete Coverage 0/10 Field data pending

PS6 Paras with Gaps (Incomplete/

Requires Data)

9/10 High risk

Critical Gaps Requiring Immediate Action 3 (Para 16, 17, 14) CH Verification & Avoidance

Overall Compliance Readiness Low (Estimated

30%)

Contingent on R1 & R2

execution

PS6 Critical Habitat Status Tier 1/2 Assumed Requires field surveys (R1)
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Appendix I: Gap Analysis for IFC PS6 Compliance
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IFC PERFORMANCE STANDARD 6: CRITICAL

HABITAT GAP ANALYSIS REPORT

1. EXECUTIVE SUMMARY OF GAPS

This Preliminary PS6 compliance audit identifies  CRITICAL NON-COMPLIANCE status

due to the absence of  required field verification data.  The desktop analysis,  based on

IUCN Extent of Occurrence (EOO) overlays, indicates 7 Critically Endangered (CR) and

20 Endangered (EN) species overlap the Area of Interest (AOI). Per the Precautionary

Principle, the AOI must be assumed to be Critical Habitat (CH) (PS6 Para 16) until multi-

season, targeted field surveys confirm otherwise.

Severity: HIGH. No measurable progress toward PS6 compliance can be demonstrated

without confirming or refuting the CH trigger. Project financing cannot proceed.

Number  of  Critical  Gaps: 3  fundamental  requirements  are  currently  unmet:  1.  Field

verification of CR/EN species presence (PS6 Field Verification Required). 2. Delineation of

Natural vs. Modified Habitat (PS6 Para 6, 8). 3. Development of a site-specific Mitigation

Hierarchy strategy (PS6 Para 14).

Critical  Path  Items: Securing  permits  and  funding  for  immediate,  multi-season  field

surveys is the absolute prerequisite for all subsequent PS6 steps.

Estimated Timeline to Close Critical Gaps: 12 to 18 months (due to necessary multi-

season data collection and analysis).

2. BASELINE DATA GAPS (Fundamental)

The lack of primary, site-specific ecological data renders the entire PS6 process stalled.

IFC policy requires field verification, as desktop studies are insufficient to determine CH

presence definitively. This gap prevents the application of the Mitigation Hierarchy (PS6

Para 14) and the formulation of a Net Gain strategy (PS6 Para 17).

Table 1: Baseline Data Gaps
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Data

Component

Current

Status
Gap Description

Required

Action
Priority Timeline

Species

presence

Desktop

only (EOO)

No field

verification of CR/

EN species

Field surveys

(multi-season)

CRITICAL 12-18

months

Habitat

mapping

Not

conducted

No site-level

habitat

classification

Habitat survey

& mapping

CRITICAL 6-9

months

Population

assessment

No data No population

size/density

estimates

Population

surveys

High 12-18

months

Breeding sites Not

assessed

No breeding/

nesting site

locations

Targeted

breeding

surveys

High 6-12

months

Migration

patterns

Unknown No data on

seasonal

movements

Multi-season

monitoring

Medium 12-24

months

Critical

resources

Not mapped Water sources,

roosting sites

unknown

Resource

mapping

High 6-9

months

3. CRITICAL HABITAT DETERMINATION GAPS (Para

16-17) - HIGHEST PRIORITY

The current status relies entirely on the Precautionary Principle: the AOI is assumed CH

until  field  data  proves  otherwise.  This  necessitates  the  immediate  initiation  of  a

comprehensive Critical Habitat Assessment (CHA).

Table 2: Critical Habitat Determination Gaps
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CH Trigger
Current

Status

Gap

Description

PS6

Traceability
Priority Action

Tier 1 (CR/

EN)

Potential

(EOO)

Presence of 27

species (7 CR,

20 EN)

unconfirmed

Para 16 CRITICAL Field

Verification

Habitat use UNKNOWN Must determine

if AOI is critical

for life functions

Para 16 CRITICAL Behavioral

studies

Population

viability

NOT

ASSESSED

Need

population size/

viability

analysis

Para 17 High Population

surveys

CH

boundary

CANNOT

COMPLETE

Boundaries

depend on

confirmed

species

locations

Para 17 CRITICAL Delineation

Post-Survey

Tier 2:

Endemic

INCOMPLETE Desktop data

needs field

confirmation

Para 16 High Targeted field

surveys

Tier 2:

Significance

NOT

ASSESSED

No

concentration

data for any

species

Para 16 High Multi-taxa

surveys

Tier 2:

Ecosystems

PRELIMINARY Habitat

classification

pending site

survey

Para 16 Medium Habitat typing

Net Gain

strategy

NOT

DEVELOPED

Required if CH

is confirmed

Para 17 CRITICAL NG Plan

Development

Verification

Plan

NOT

DEVELOPED

Independent

audit required

Para 17 High Plan

development
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CH Trigger
Current

Status

Gap

Description

PS6

Traceability
Priority Action

for CH

compliance

4. NATURAL HABITAT ASSESSMENT GAPS (Para 8,

13-15)

Prior  to  any  impact  assessment,  the  extent  of  Natural  Habitat  (NH)  (Para  8)  versus

Modified  Habitat  (Para  6)  must  be  quantified.  This  fundamental  classification  step  is

missing.

Table 3: Natural Habitat Assessment Gaps

Lake Toba 5km Transmission Corridor Page 155

CONFIDENTIAL – DRAFT 2026-01-13



Assessment

Area

Current

Status

Gap

Description

PS6

Traceability
Priority Deliverable

NH/Modified

Class

INCOMPLETE Field mapping

needed to

classify habitats

Para 6, 8 CRITICAL Verified

Habitat Map

Habitat quality NOT

CONDUCTED

No data on

structural

integrity or

condition

Para 13 High Quality

Assessment

Ecosystem

function

NOT

ASSESSED

No evaluation

of hydrological

or carbon

services

Para 13 Medium Function

Analysis

Connectivity NOT

COMPLETED

Analysis of

fragmentation

risk is pending

Para 14 High Landscape

Analysis

NNL strategy NOT

DEVELOPED

Strategy

required for

unavoidable

NH impact

Para 10, 14 High NNL/NG

Strategy

Offset

quantification

NOT

ASSESSED

Awaiting NH

loss

quantification

Para 15 Medium Offset

Liability

Report

5. IMPACT ASSESSMENT GAPS

A definitive impact assessment (IA) cannot be finalized without knowing what species are

present and  where the Natural  Habitat  boundaries lie.  All  IA components are currently

theoretical frameworks only.

Table 4: Impact Assessment Gaps

Lake Toba 5km Transmission Corridor Page 156

CONFIDENTIAL – DRAFT 2026-01-13



Impact Type
Assessment

Status

Gap

Description

Required

Action

PS6

Traceability
Priority

Direct loss Not quantified No detailed

footprint

analysis

Engineering

design +

habitat

mapping

Para 17 High

Indirect

impacts

Not assessed Buffer zone

impacts

unknown

Edge effect

modeling

Para 17 High

Fragmentation Not assessed Connectivity

impacts

unknown

Landscape

analysis

Para 14 Medium

Species

impacts

Not quantified No species-

specific impact

analysis

Field data +

impact

modeling

Para 17 CRITICAL

Cumulative

impacts

Not

considered

No regional

context

analysis

Cumulative

assessment

Para 19 High

Construction

impacts

Not detailed Temporary vs.

permanent not

quantified

Construction

impact

assessment

Para 14 Medium

6. MITIGATION AND MANAGEMENT GAPS

The core requirement of  PS6 is applying the Mitigation Hierarchy (Avoid > Minimize >

Restore > Offset) (Para 14). Since the baseline is unknown, no site-specific measures can

be designed, making the framework non-compliant.

Table 5: Mitigation and Management Gaps
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Component Status
Gap

Description

PS6

Traceability
Priority Action

Avoidance PRELIMINARY Cannot finalize

measures

without species

data

Para 14 CRITICAL Design re-

evaluation

Minimization FRAMEWORK

ONLY

Site-specific

design pending

field data

Para 14 High Engineering

refinement

Restoration

Plan

NOT

DEVELOPED

Restoration

targets require

baseline

habitat data

Para 14 Medium Restoration

strategy

Offset

Strategy

NOT

DEVELOPED

Required if

residual CH/

NH impacts

remain

Para 15, 17,

19

High Offset Plan

development

Adaptive

Mgmt

NOT DEFINED Triggers,

indicators, and

response

actions needed

Para 20 Medium Framework

design

7. MONITORING GAPS

Monitoring  is  required  to  ensure  the  effectiveness  of  mitigation  measures  and  track

biodiversity status (PS6 Para 20). Without a confirmed baseline, no monitoring program

can be accurately designed or implemented.

Table 6: Monitoring Gaps
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Monitoring

Area
Status

Gap

Description

PS6

Traceability
Priority Action

Baseline

design

NOT

FINALIZED

Awaiting

species

confirmation

and habitat

maps

Para 20 CRITICAL Protocol

development

Impact

protocols

NOT

DEVELOPED

Need defined

methods for

construction

monitoring

Para 20 High Define

protocols

Compliance

framework

NOT

DETAILED

Metrics and

reporting

requirements

undefined

Para 20 Medium Establish

reporting

Indicator

species

PENDING Selection

requires field

data

confirmation

Para 20 High Select post-

survey

Duration NOT

SPECIFIED

Long-term

commitment

undefined

Para 20 Medium Define

commitment

Independent

audit

NOT

ESTABLISHED

Plan needed

for verification

of results

Para 17 High Audit plan

development

8. STAKEHOLDER ENGAGEMENT GAPS

PS6 requires ongoing, effective consultation, especially regarding impacts on biodiversity

and ecosystem services (PS6 requirements implicitly linked to Paras 16, 17, and broader

PS1).

Table 7: Stakeholder Engagement Gaps
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Component Status
Gap

Description

PS6

Traceability
Priority Action

Community

consult

STATUS

UNKNOWN

No

documentation

of consultation

process

Implicit in

PS6/PS1

High Document

review/

initiate

Local

knowledge

NOT

INCORPORATED

Failure to use

traditional

ecological

knowledge

Para 16 High Targeted

interviews

Expert

consultation

PARTIAL Need

engagement of

specific

taxonomic

experts

Para 16 CRITICAL Engage

field

specialists

Government

coord

STATUS

UNKNOWN

Coordination

on permits and

protected

species

Para 17 High Regulatory

alignment

Indigenous

peoples

REQUIRED IF

APPLICABLE

Engagement/

FPIC needed if

IPs affected

Implicit in

PS6/PS7

CRITICAL Screen for

PS7

trigger

Disclosure NOT

ADDRESSED

Project plans

and impacts

must be

disclosed

Implicit in

PS6/PS1

Medium Develop

disclosure

plan

9. DOCUMENTATION AND REPORTING GAPS

The  required  suite  of  PS6  documentation  to  demonstrate  management  commitments

(Para 20) is entirely absent or incomplete.

Table 8: Documentation and Reporting Gaps
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Document Status Gap Description
PS6

Traceability
Priority Action

Biodiversity

Mgmt Plan

NOT

DEVELOPED

Comprehensive

mitigation/

monitoring

required

Para 20 High Develop

BMP

Critical

Habitat

Report

INCOMPLETE Key determination

relies on missing

field data

Para 16, 17 CRITICAL Finalize

post-

survey

Offset Mgmt

Plan

NOT

DEVELOPED

Plan for

implementation/

monitoring of

offsets

Para 19 Medium Develop

OMP (if

required)

M&E Plan NOT

FINALIZED

Detailed structure

for monitoring and

evaluation

Para 20 High Finalize

M&E

structure

Adaptive

Mgmt Fwk

NOT

DETAILED

Framework for

adjusting

mitigation over

time

Para 20 Medium Define AM

plan

Annual

Reporting

NOT

ESTABLISHED

Structure for

ongoing internal/

external reports

Para 20 Medium Establish

reporting

templates

10. CAPACITY AND RESOURCES GAPS

Successful  PS6  implementation  requires  dedicated,  specialized  capacity,  which  is

currently not confirmed or funded.

Table 9: Capacity and Resources Gaps
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Component Status
Gap

Description

PS6

Traceability
Priority Action

Specialist

expertise

FIELD TEAM

PENDING

Need multi-

taxa

expertise for

CR/EN

species

Para 16 CRITICAL Contract

specialists

Survey

equipment

PROCUREMENT

UNKNOWN

Specialized

equipment

(eDNA,

camera

traps)

needed

Implied

(Methodology)

High Finalize

procurement

Budget

allocation

SURVEY

BUDGET UNFNL

Funding for

12-18

months of

field work

needed

Implied

(Compliance)

CRITICAL Finalize

budget

Timeline

planning

DETAILED

SCHEDULE

ABSENT

Lack of

detailed

critical path

scheduling

Implied

(Management)

High Develop

master

schedule

Institutional

capacity

NOT ASSESSED Evaluation of

capacity for

long-term

biodiversity

role

Para 20 Medium Internal

assessment

11. REGULATORY AND PERMITTING GAPS

Failure to secure basic research and access permits will render the critical field verification

phase impossible, directly impacting the timeline.

Table 10: Regulatory and Permitting Gaps

Lake Toba 5km Transmission Corridor Page 162

CONFIDENTIAL – DRAFT 2026-01-13



Permit Type Status
Gap

Description

PS6

Traceability
Priority Action

Research

permits

NOT

OBTAINED

Required for

field research

activities

Implied

(Regulatory)

CRITICAL Immediate

application

Species

handling

NOT

OBTAINED

Required for

handling/

sampling CR/EN

species

Implied

(Regulatory)

High Apply for

specialized

permits

Protected area

access

STATUS

UNKNOWN

Access required

if AOI borders

PAs

Implied

(Regulatory)

Medium Verify PA

status/

access

CITES permits NOT

ASSESSED

Needed for

translocation/

export of

specimens

Implied

(Regulatory)

Medium CITES

review

Environmental

clearances

STATUS

UNKNOWN

Alignment with

national IA

process needed

Implicit (PS1) High Confirm IA

progress

12. PRIORITIZED GAP-CLOSING ACTION PLAN

This roadmap outlines the phased approach necessary to transition the project from its

current non-compliant state (assumed CH) to verified compliance status.

Table 11: Prioritized Gap-Closing Action Plan
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Phase Gap Action Deliverable Dependencies Timeline

Phase 1:

CRITICAL

Species data CR/EN field

surveys

(Phase 1/2)

Survey

reports,

species lists

Permitting

complete

0-12

months

Phase 1:

CRITICAL

Habitat

mapping

Field habitat

surveys &

classification

Habitat maps,

classifications

Site access 0-6

months

Phase 1:

CRITICAL

Permitting Secure

research and

handling

permits

Permits

granted,

access

secured

Budget/

Specialists

0-3

months

Phase 2:

HIGH

CH

determination

Analysis of

field data

results

CH

Assessment

Report (Final)

Phase 1

complete

12-15

months

Phase 2:

HIGH

Impact

assessment

Species/

habitat specific

analysis

Impact

Assessment

Report

Field data 15-18

months

Phase 3:

MEDIUM

Mitigation

design

Site-specific

avoidance/

minimization

plans

Biodiversity

Mgmt Plan

Impact

assessment

18-24

months

Phase 3:

MEDIUM

Offset

strategy

Offset site

identification

and metrics

Offset Mgmt

Plan (If

needed)

Mitigation

finalized

20-26

months

Phase 4:

ONGOING

Monitoring Implement

baseline &

impact

monitoring

Monitoring

reports

Mgmt plans

approved

24+

months

Phase 4:

ONGOING

Adaptive

Mgmt

Trigger-based

management

responses

Management

adjustments

Monitoring data

flow

24+

months
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13. BUDGET IMPLICATIONS

Achieving compliance requires significant investment in specialized research, long-term

monitoring, and dedicated planning staff. These are order-of-magnitude estimates based

on  industry  benchmarks  for  multi-season  surveys  in  biodiverse  regions  potentially

triggering CH requirements.

Cost Component Order-of-Magnitude Estimate

Field surveys (12-18 months) $500,000 - $1,200,000

Specialist expertise (PS6, Taxa) $300,000 - $750,000

Laboratory analysis (eDNA, genetics) $50,000 - $150,000

Equipment procurement (Drones, traps) $30,000 - $75,000

Permits and permissions $10,000 - $50,000

Management plan development (BMP, OMP) $150,000 - $350,000

Monitoring program (Initial 3 years) $450,000 - $1,500,000

Offset implementation (If required) $5,000,000 - $20,000,000+

Contingency (20% of non-offset costs) $300,000 - $900,000

TOTAL ESTIMATED COST TO CLOSE GAPS $1,800,000 - $25,000,000+

14. TIMELINE IMPLICATIONS

The  critical  path  is  dominated  by  the  need  for  multi-season  field  data  collection  to

accurately assess CR/EN species presence and population status, a requirement explicitly

stipulated by the IFC methodology.

Minimum Time to Achieve Compliance: 18-24 months (This includes 12-18 months

of field data collection followed by 6 months of analysis, CHA finalization, and BMP

development).

• 
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Key Milestones:

Month 3: Permits secured, Phase 1 field work begins.

Month 15: Field data collection complete.

Month 18: Critical Habitat Determination Finalized.

Month 24: BMP and Mitigation Plans complete; Financing eligible.

Project Schedule Implications: Project construction cannot begin until the CHA is

finalized and the avoidance measures (Para 14) are locked down and agreed upon

with the IFC. Delays in permitting or field access will push project financial close back

proportionally.

Risk of Delays: High. Species detectability (especially migratory/rare species) often

requires extending survey periods. Adverse weather or late permit acquisition could

easily add 6-12 months.

15. RISK ASSESSMENT

Failure to close the identified gaps carries high financial  and reputational  risks,  as the

project currently defaults to a status of presumed high biodiversity risk.

Risk Category Severity Description of Consequences

Non-compliance HIGH RISK Cannot obtain financing approval (Client PS default)

Reputational

risk

HIGH Inadequate due diligence disclosure leads to NGO/media

scrutiny

Regulatory risk MEDIUM-

HIGH

Potential conflict with national protected species legislation

Project delay

risk

MEDIUM Field surveys are mandatory precursors to construction

Cost risk HIGH Late identification of CH could require massive redesign/

offset costs

Litigation risk MEDIUM Challenges from stakeholders based on insufficient

baseline data

• 

◦ 

◦ 

◦ 

◦ 

• 

• 
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16. RECOMMENDATIONS FOR GAP CLOSURE

Based on the PS6 requirements, the following phased actions are mandatory to achieve

compliance and move the project toward readiness for financing.

Immediate Actions (Month 1-3):

Budget & Resources: Secure full funding for the 18-month field survey program and

specialist contracts (Taxonomists, PS6 Lead).

Permitting: Initiate all necessary regulatory applications for research, species

handling, and site access immediately (Table 10).

Specialist Engagement: Contract the multi-taxonomic field team and the PS6

compliance lead auditor to finalize detailed survey protocols.

Initial Field Work: Commence rapid habitat classification surveys to delineate

Natural vs. Modified Habitat (Para 6, 8) and initiate community consultation (Table 7).

Short-term Actions (Month 3-12):

Field Surveys: Conduct multi-season, targeted surveys for all 27 CR/EN species

identified in the EOO overlay (Table 1).

Baseline Data Capture: Collect data necessary for population size estimates,

breeding site identification, and habitat quality assessment.

Preliminary CH Analysis: Based on early field results, refine the potential CH

triggers and inform the project engineering team of preliminary avoidance areas (Para

14).

Medium-term Actions (Month 12-24):

Critical Habitat Determination: Finalize the CHA report using all seasonal field data

(Para 16, 17).

Impact Assessment: Complete detailed impact modeling (direct, indirect, cumulative)

based on finalized CH/NH boundaries.

Management Plan Development: Develop the site-specific Biodiversity Management

Plan (BMP) (Para 20), emphasizing avoidance and minimization measures (Para 14).

Offset Design: If residual impacts to CH (Net Gain required) or NH (No Net Loss

required) are unavoidable, design and quantify the necessary biodiversity offsets

(Para 19).

1. 

2. 

3. 

4. 

1. 

2. 

3. 

1. 

2. 

3. 

4. 
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Long-term Actions (Month 24+):

Mitigation Implementation: Execute the avoidance and minimization measures

defined in the BMP.

Monitoring: Implement the rigorous, long-term monitoring program with defined

metrics and independent oversight (Para 20).

Adaptive Management: Establish the framework to adjust mitigation measures

based on monitoring results, ensuring Net Gain targets are met (Para 20).

Reporting: Maintain transparent and consistent compliance reporting to the IFC and

stakeholders.

1. 

2. 

3. 

4. 
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Appendix A: Figures

This appendix contains all analytical figures referenced throughout the report.

A.1 Conservation Status Distribution

Figure A.1: Distribution of species by IUCN Red List conservation status.
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A.2 Taxonomic Composition

Figure A.2: Species composition by taxonomic class.
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A.3 Habitat Distribution

Figure A.3: Distribution of species by habitat type.

A.4 Threat Frequency Analysis
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Appendix J: Detailed Species Profiles

The following comprehensive species profiles have been compiled based on the provided

ecological,  taxonomic,  and conservation  data  for  threatened species  (IUCN categories

Near Threatened (NT) and Endangered (EN)).
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COMPREHENSIVE PROFILES OF THREATENED

SPECIES

1. Limosa️ lapponica (Bar-tailed Godwit)

Taxonomy and Systematics

Rank Classification

Kingdom Animalia

Phylum Chordata

Class Aves

Order Charadriiformes

Family Scolopacidae

Genus Limosa

Conservation Status

Metric Detail

IUCN Red List

Category

Near Threatened (NT)

Red List

Criteria

A2abc+3bc+4abc

Assessment

Rationale

Uplisted to NT due to extremely rapid declines in specific subpopulations

(menzbieri and baueri) using the East Asian-Australasian Flyway (EAAF).

These declines, driven by severe habitat loss in the Yellow Sea, cause the

species to almost meet the criteria for listing as Threatened.
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Population Dynamics

Metric Estimate

Global

Population Size

c. 1,099,000 – 1,149,000 individuals (Wetlands International 2017)

EAAF Population Estimated at 325,000 individuals

European

Breeding

Population

7,400 – 18,000 mature individuals

Population Trend Overall declining, with subpopulations along the EAAF undergoing

extremely rapid declines. Trends for populations wintering in West/South-

west Asia and East Africa are unknown or declining.

Distribution and Range

Metric Detail

Breeding Range Marshy, swampy lowland moss and shrub tundra in Arctic regions.

Non-breeding

Range

Intertidal areas, estuaries, inlets, mangrove-fringed lagoons, and sheltered

bays with tidal mudflats or sandbars (globally recognized as a full long-

distance migrant).

Migration Uses several flyways. Alaskan individuals can travel >11,000 km non-stop

to New Zealand. The Yellow Sea region is a critical stopover site for EAAF

populations.

Extent of

Occurrence

(EOO)

41,790,848,267.85 ha
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Habitat Requirements

Requirement Description

Breeding Habitat Lowland moss and shrub tundra, near wet river valleys, lakes, and sedge

bogs. Nests on dry elevated sites (hummocks, ridges).

Wintering/

Staging Habitat

Coastal, intertidal zones: extensive tidal mudflats, sandbars, estuaries,

mangrove-fringed lagoons.

Diet Primarily carnivorous: Annelid worms (e.g., Nereis, Arenicola), bivalves,

crustaceans, insects (including cranefly larvae), and occasionally small

fish or larval amphibians.

Water

Dependence

Marine (coastal) and Freshwater (breeding).

Major Threats

Threat Category Specific Impacts

Habitat Loss

(Non-breeding)

Severe and widespread land reclamation in the Yellow Sea region (loss of

up to 65% of tidal flats), driving catastrophic declines in EAAF

subpopulations.

Development &

Infrastructure

Oil and gas exploration (breeding grounds), commercial/industrial

development, and infrastructure projects threatening staging grounds in

West Africa, Middle East, and the Wadden Sea.

Habitat

Degradation

Pollution, reduced river flows, human disturbance, invasion of coastal

areas by mangroves (due to sea-level rise/sedimentation), and

anthropogenic nutrient enrichment causing cyanobacterium blooms

affecting prey.

Direct Mortality Legal subsistence harvesting and illegal hunting in certain range states.

Climate Change Potential impact on tundra vegetation and extent of suitable breeding

habitat.
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Conservation Actions Needed

Action Type Details

Habitat

Protection

Prioritize protection of critical intertidal stopover sites, especially in the Yellow

Sea region, halting land reclamation projects.

Policy/

Regulation

Control oil/gas exploration impacts and manage infrastructure development in

sensitive coastal and breeding areas.

Monitoring Implement standardized, continuous population monitoring across all flyways,

particularly in South-west Asia and Africa, to determine true population trends.

Threat

Mitigation

Address illegal hunting and establish effective management plans to reduce

human disturbance in staging areas.

Relevance to IFC Performance Standard 6 (PS6)

L. lapponica is a highly migratory species reliant on geographically restricted, vulnerable

coastal  ecosystems,  notably  the  intertidal  flats  of  the  East  Asian-Australasian  Flyway

(EAAF). These mudflats are considered Critical Habitat for this and many other migratory

shorebirds due to the concentrated staging of significant portions of the global population.

PS6 Implications: Any project (e.g., ports, industrial complexes, aquaculture, reclamation)

in  staging  areas,  particularly  the  Yellow  Sea,  must  rigorously  avoid,  and  failing  that,

mitigate  impacts  to  achieve  Net  Gain for  Critical  Habitat.  Projects  impacting  known

stopover sites or breeding grounds must adhere to flyway-scale conservation planning.
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2. Tringa️ brevipes (Grey-tailed Tattler)

Taxonomy and Systematics

Rank Classification

Kingdom Animalia

Phylum Chordata

Class Aves

Order Charadriiformes

Family Scolopacidae

Genus Tringa

Conservation Status

Metric Detail

IUCN Red List

Category

Near Threatened (NT)

Red List

Criteria

A2ac+3c+4ac

Assessment

Rationale

Uplisted to NT due to evidence of a moderately rapid population decline,

driven by ongoing habitat loss, degradation, disturbance, and hunting

pressure, particularly along the East Asian-Australasian Flyway.
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Population Dynamics

Metric Estimate

Global Population

Size

c. 44,000 individuals (2007-2009)

Mature Individuals Assumed c. 29,500 mature individuals

Population Trend Suspected to be in moderately rapid decline based on regional survey

data and threat assessment.

Distribution and Range

Metric Detail

Breeding Range North-central and north-eastern Siberia (Putorana mountains,

Verkhoyansk, Transbaikalia, Anadyrland, Kamchatka, North Kuril Islands).

Non-breeding

Range

East Asia-Australasia, including Taiwan, southern Thailand, Malaysia,

Philippines, Indonesia, Papua New Guinea, Solomon Islands, and Australia

(occasionally New Zealand, Fiji, Tuvalu).

Extent of

Occurrence

(EOO)

17,925,495,319.84 ha
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Habitat Requirements

Requirement Description

Breeding Habitat Northern montane taiga and forest tundra, specifically along rivers and

streams, and on stony or pebble shorelines of lakes.

Non-breeding

Habitat

Sheltered coasts with reefs and rock platforms, intertidal mudflats, and

shorelines with rocks, shingle, gravel, or shells. Often roosts in mangroves.

Migration

Habitat

Predominantly coastal, but utilizes inland wetlands such as paddyfields.

Diet Breeding: mainly insects. Non-breeding: largely crabs and other

crustaceans, polychaetes, molluscs, and occasionally fish.

Major Threats

Threat Category Specific Impacts

Habitat Loss/

Degradation

Loss of coastal wetlands due to pollution, land reclamation, and urban/

industrial expansion in stopover and wintering areas.

Direct Mortality Hunting pressure in various parts of its range.

Disturbance Human disturbance in sensitive coastal staging and wintering areas.
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Conservation Actions Needed

Action Type Details

Monitoring Conduct widespread and coordinated surveys across the entire range

(breeding and non-breeding) to accurately quantify the population trend.

Policy/

Regulation

Increase Protected Area coverage for habitat used at different stages of its

annual cycle.

Threat

Mitigation

Implement awareness-raising and education to reduce hunting pressure.

Develop alternative livelihoods for bird-trappers. Work with governments

and private sector to reduce development pressure on coastal habitats.

International

Cooperation

Continued action to alleviate pressures on migrant species using the East

Asia-Australia Flyway (CMS Appendix II listed).

Relevance to IFC Performance Standard 6 (PS6)

As  a  Near  Threatened  migratory  shorebird,  T.  brevipes utilizes  vulnerable  coastal

ecosystems that may qualify as Critical Habitat based on criteria for threatened species

concentration or required staging areas. Projects involving coastal infrastructure, mining,

or  large-scale  aquaculture  in  its  wintering  and  staging  areas  must  conduct  robust

biodiversity  assessments.  PS6  requires  impact  mitigation  strategies  that  recognize  its

transboundary  nature,  ensuring  that  habitat  loss  in  one  part  of  the  flyway  does  not

compromise global viability.
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3. Ptyas️ korros (Indo-Chinese Rat Snake)

Taxonomy and Systematics

Rank Classification

Kingdom Animalia

Phylum Chordata

Class Reptilia

Order Squamata

Family Colubridae

Genus Ptyas

Conservation Status

Metric Detail

IUCN Red List

Category

Near Threatened (NT)

Red List

Criteria

A2d

Assessment

Rationale

Listed globally as NT because it is widely distributed but facing plausible

population declines over much of Southeast Asia due to overharvesting.

Future research is expected to confirm declines sufficient to warrant uplisting

to Threatened (Vulnerable or higher). Note: In South Asia, populations appear

stable and would regionally qualify as Least Concern.
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Population Dynamics

Metric Estimate

Global

Population

Size

No quantitative estimate available, remains "very common" despite

exploitation.

Population

Density

Likely lower than in the past, though exact figures are unknown.

Population

Trend

Declining rapidly in Southeast Asia due to overcollection. Estimated declines:

over 50% in Vietnam and over 30% in China over 10 years. Decline likely in

Java, Indonesia. Stable in South Asia.

Life History Lays several clutches per year (up to 12 eggs).

Distribution and Range

Metric Detail

Range Extent Northeastern India across southern China to Taiwan, southward through

mainland Southeast Asia to island Southeast Asia (Borneo, Bali,

Indonesia).

Geographic Notes Recent reconfirmation on Borneo after over a century.

Elevation Occurs up to 3,000 m.

Extent of

Occurrence (EOO)

474,446,344.44 ha
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Habitat Requirements

Requirement Description

Preferred

Habitat

Highly adaptive, occurs in forest clearings and edges, mangroves, open

tropical dry forests, savannahs, scrublands, plantations, cultivated areas, and

suburban areas.

Ecology Diurnal and crepuscular. Terrestrial but can climb high in bamboo and trees.

Extremely common in paddy fields (acts as a pest control agent).

Diet Rodents, birds, lizards, frogs, and other snakes.

Major Threats

Threat Category Specific Impacts

Overharvesting/

Exploitation

Primary threat north of Peninsular Malaysia (and possibly Indonesia).

Heavily targeted for human food consumption (most common species

sold in markets in Lao PDR, Vietnam, Cambodia), snake wine industry,

and traditional medicine (exports to China).

Trade Live animals and dried specimens exported in large numbers from

Myanmar and Vietnam to supply markets in Yunnan, China.

Scale of Decline Local population declines of 30-50% reported in key range states due to

intense collection.
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Conservation Actions Needed

Action Type Details

Trade

Monitoring

Monitor domestic and international trade of the species, potentially

warranting a CITES review of the situation.

Population

Research

Quantitative population monitoring is urgently required across its range to

verify the scale and geographic extent of declines.

Legal Status Enforce existing protections (e.g., trade ban in Thailand). Listed as

Endangered in Vietnam Red Data Book and Vulnerable in Chinese Species

Red List.

Protected

Areas

Occurs in several national parks (e.g., Barail Wildlife Sanctuary, India; Royal

Manas National Park, Nepal; Bumdelling National Park, Bhutan).

Relevance to IFC Performance Standard 6 (PS6)

The primary PS6 relevance for P. korros relates to the sustainable management of living

natural  resources  (Paragraph  10).  Projects  financing  commercial  activities,  particularly

those related to the harvesting, trading, or use of wild terrestrial vertebrates for food or

medicine (in China, Vietnam, Cambodia, Laos), must ensure that such harvesting is legal,

sustainable, and does not contribute to the global population decline. Due to its status as a

pest control agent in agricultural landscapes, impacts on populations from pesticide use

should also be monitored.
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4. Zapornia️ paykullii (Band-bellied Crake)

Taxonomy and Systematics

Rank Classification

Kingdom Animalia

Phylum Chordata

Class Aves

Order Gruiformes

Family Rallidae

Genus Zapornia (or Porzana in some older texts)

Conservation Status

Metric Detail

IUCN Red List

Category

Near Threatened (NT)

Red List

Criteria

C1

Assessment

Rationale

Classified as NT because it has a moderately small, scarce population which

is likely declining (criterion C1 threshold approaching), probably due to

agricultural intensification. Status and winter distribution urgently require

investigation due to very few recent Southeast Asian records.
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Population Dynamics

Metric Estimate

Global

Population Size

Not quantified; considered scarce.

National

Estimates (China)

c. 100–10,000 breeding pairs; c. 50–1,000 individuals on migration.

Population Trend Likely declining due to habitat pressures, though common in suitable

habitats in the Amur region and showing some tolerance to water level

changes/fires.

Distribution and Range

Metric Detail

Breeding Range Middle and lower Amur Valley and Primorye (SE Russia), and north-east

China (Heilongjiang, Jilin, Liaoning, Hebei, northern Henan). Reported in

both Koreas (unproven).

Non-breeding

Range

Occurs on passage and/or in winter in the Koreas, China (southwards to

Hong Kong), central Thailand, Vietnam, Malaysia (Peninsular, Sabah,

Sarawak), and Indonesia (Sumatra, Java, Kalimantan).

Status Note Very few recent records from assumed wintering areas in Southeast Asia.

Extent of

Occurrence

(EOO)

784,909,142.06 ha
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Habitat Requirements

Requirement Description

Breeding

Habitat

Lowland marshes and wet meadows characterized by tussocks, thickets, or

small trees. Often found near villages and along field edges, indicating some

tolerance for human proximity.

Wintering

Habitat

Wet grassland, swamps, and paddyfields.

Major Threats

Threat Category Specific Impacts

Habitat Loss/

Degradation

Agricultural intensification (drainage, conversion), industrial development,

and other forms of habitat destruction across its range.

Conservation Actions Needed

Action Type Details

Research &

Monitoring

Conduct extensive surveys on both breeding and wintering grounds to

accurately estimate population size and determine precise habitat

preferences, particularly in the poorly known wintering range.

Land Use Policy Encourage farming systems that maintain or create suitable wetland

habitats (e.g., traditional paddy farming).

Development

Opposition

Oppose large-scale development schemes that result in the destruction of

key wetland sites.

Relevance to IFC Performance Standard 6 (PS6)

Given its reliance on diminishing wetland and marsh habitats in East and Southeast Asia,

Z.  paykullii may  be  impacted  by  projects  related  to  agricultural  intensification  (e.g.,

irrigation, drainage) or large infrastructure that fragments or destroys lowland wetlands.
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PS6 assessment  should  focus  on  ensuring  that  projects  do  not  contribute  to  wetland

degradation and promote biodiversity-friendly land management practices in agricultural

landscapes.

5. Terpsiphone️ atrocaudata (Japanese Paradise

Flycatcher)

Taxonomy and Systematics

Rank Classification

Kingdom Animalia

Phylum Chordata

Class Aves

Order Passeriformes

Family Monarchidae

Genus Terpsiphone

Conservation Status

Metric Detail

IUCN Red List

Category

Near Threatened (NT)

Red List Criteria A2c+3c+4c

Assessment

Rationale

Suspected to be in moderately rapid decline as a result of forest loss and

degradation on its wintering grounds. It almost qualifies for listing as

Threatened under population reduction criteria.
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Population Dynamics

Metric Estimate

Global Population

Size

Not quantified. Race illex and periophthalmica described as common

breeders on specific islands.

National

Estimates

Japan/Korea (breeding): c. 100–10,000 pairs. China/Taiwan (migration):

c. 50–1,000 individuals.

Population Trend Suspected moderately rapid decline. Steep decline detected in part of the

Japanese breeding population.

Distribution and Range

Metric Detail

Breeding Range Humid forests of southern Japan (Honshu, Shikoku, Kyushu, Nansei

Shoto), South/North Korea, Taiwan, and extreme northern Philippines.

Migration Route Covers mainland China, Hong Kong, northern Thailand, Laos, Vietnam,

Philippines, Malaysia, and Singapore.

Main Wintering

Areas

Peninsular Malaysia, northern and western Philippines, and Sumatra

(Indonesia).

Extent of

Occurrence (EOO)

128,771,626.50 ha
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Habitat Requirements

Requirement Description

Breeding

Habitat

Mature deciduous or mixed forest and plantations on low hills and mountains,

typically up to 100 m. Favors wooded valleys at lower elevations in central

Japan.

Wintering

Habitat

Various forest habitats up to 700 m, including mangroves.

Migration

Habitat

Open woodland, suburban parks, and gardens in lowlands.

Major Threats

Threat Category Specific Impacts

Habitat Loss/

Degradation

Forest loss and degradation in its wintering range (Southeast Asia) is

the primary driver of population declines.

Conservation Actions Needed

Action Type Details

International

Cooperation

Listed on CMS Appendix II. Flyway conservation initiatives are underway

(e.g., protection of breeding site in Japan, passage site in Taiwan, wintering

site in Sumatra).

Research Conduct repeated surveys across breeding and wintering ranges to assess

distribution, abundance, and rates of habitat loss. Study its tolerance of

secondary habitats and response to fragmentation.

Habitat

Protection

Effectively protect significant areas of suitable wintering habitat, particularly

mature forest ecosystems in Peninsular Malaysia and Sumatra.
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Relevance to IFC Performance Standard 6 (PS6)

As  an  obligate  forest  species  during  its  key  life  stages  (breeding  and  wintering),  T.

atrocaudata is  highly  vulnerable  to  large-scale  forestry,  palm  oil,  or  other  agricultural

conversions in its wintering grounds, which are known hotspots for deforestation (Sumatra,

Malaysia).  IFC clients must  ensure that  projects avoid clearance of  mature or  primary

forest used by this species. Since it is migratory, impacts must be assessed across the

entire  flyway,  potentially  designating  important  wintering/staging  forests  as  Critical

Habitat.

6. Scleropages️ formosus (Asian Arowana / Dragon Fish)

Taxonomy and Systematics

Rank Classification

Kingdom Animalia

Phylum Chordata

Class Actinopterygii

Order Osteoglossiformes

Family Osteoglossidae

Genus Scleropages

Lake Toba 5km Transmission Corridor Page 191

CONFIDENTIAL – DRAFT 2026-01-13



Conservation Status

Metric Detail

IUCN Red List

Category

Endangered (EN)

Red List

Criteria

A2cd+4cd

Assessment

Rationale

Assessed as Endangered due to a massive historical and ongoing population

decline (estimated 45–90% reduction over three generations/12-21 years)

driven by overexploitation (international aquarium trade) and severe habitat

degradation (dams, conversion, fires) across its range. It exists at very low

densities.

Population Dynamics

Metric Estimate

Global

Population Size

Occurs at very low densities throughout its range.

Population

Trend

Declining overall. Catch statistics show declines of 90% in Cambodia,

Thailand, and the Malay Peninsula since 2010. Local extinction reported in

some areas.

Life History

Notes

Large (up to 1 m), long-lived. Late maturity (2-4 years). Low fecundity

(30-100 eggs). Males are mouthbrooders.
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Distribution and Range

Metric Detail

Range Extent Mekong basin (Vietnam and Cambodia), south-eastern Thailand, Malay

Peninsula (from Sungai Golok southwards), Borneo, and Sumatra

(Indonesia). Introduced to Singapore.

Extent of

Occurrence

(EOO)

115,426,308.42 ha

Habitat Requirements

Requirement Description

Aquatic

Habitat

Freshwater: Found in lakes, deep parts of swamps, flooded forests, and

stretches of deep rivers with slow currents. Requires dense, overhanging

vegetation for cover.

Diet Carnivorous, wide diet including insects, small fish, vertebrates, and

arachnids.
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Major Threats

Threat Category Specific Impacts

Exploitation

(Trade)

Intense collection for the highly lucrative international ornamental

aquarium trade ($USD 20,000+ per fish). Vulnerable due to long lifespan,

low fecundity, and late maturity.

Destructive

Harvesting

Adult males often killed using explosives or electro-fishing to force them to

release juveniles for collection.

Habitat

Degradation/

Loss

Main ongoing threat. Transformation of swamp habitats into agricultural

land, logging and conversion of forested areas into plantations. Forest fires

severely impact peat swamp forests (Indonesia).

Infrastructure Hydro-electrical dam development, road building, and mining place severe

pressure on river systems containing this species in Cambodia and

elsewhere.

Conservation Actions Needed

Action Type Details

Regulation &

Enforcement

Listed on CITES Appendix I (since 1975). Strict enforcement is required to

halt illegal trade in wild-caught individuals. Monitor aquaculture practices to

ensure they do not facilitate laundering of wild stock.

Habitat

Protection

Protect remaining areas of deep, slow-moving riverine and swamp forest

habitats from agricultural conversion, logging, and dam construction.

Community

Measures

Support local community-level conservation measures (e.g., patrolling and

monitoring breeding areas, collection restrictions).

Research Further taxonomic study is required to confirm the status of populations

across its fragmented range.
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Relevance to IFC Performance Standard 6 (PS6)

Given its  Endangered status,  small,  declining  populations,  and vulnerability  to  specific

infrastructure projects (dams, road construction through swamps), remaining viable wild

populations of  S. formosus are highly likely to constitute  Critical Habitat. PS6 demands

that  clients  rigorously  avoid  impacts  to  Critical  Habitat;  if  unavoidable,  projects  must

demonstrate Net Gain in biodiversity.  This applies especially  to hydropower and large-

scale  agro-industrial  development  in  Indonesia,  Malaysia,  and  the  Mekong  region.

Furthermore, commercial activities financed by IFC involving any aspect of the trade (even

captive-bred) must demonstrate zero contribution to illegal or unsustainable wild harvest.

7. Tringa️ guttifer (Spotted Greenshank)

Taxonomy and Systematics

Rank Classification

Kingdom Animalia

Phylum Chordata

Class Aves

Order Charadriiformes

Family Scolopacidae

Genus Tringa
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Conservation Status

Metric Detail

IUCN Red List

Category

Endangered (EN)

Red List

Criteria

C2a(i)

Assessment

Rationale

Listed as Endangered due to a very small global population which is

declining extremely rapidly as a result of extensive development and loss of

coastal wetlands throughout its range, primarily for industry, infrastructure,

and aquaculture.

Population Dynamics

Metric Estimate

Global Population

Size

Estimated 1,000–2,000 individuals.

Mature Individuals Estimated 600–1,300 mature individuals.

Population Trend Suspected to be undergoing a very rapid decline.

Concentration An important staging site (Rudong coast, China) may hold the entire

world population during migration.
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Distribution and Range

Metric Detail

Breeding Range Eastern Russia, specifically along the coasts of the Sea of Okhotsk

(Magadan, Khabarovsk), possibly western Kamchatka, and Sakhalin

Island. Over 90% of breeding range is unprotected.

Non-breeding

Range

East Asian-Australasian Flyway, recorded in Bangladesh, Myanmar,

Thailand, Cambodia, Vietnam, Malaysia, China (staging), South Korea

(staging), and Indonesia.

Extent of

Occurrence

(EOO)

201,271,077.13 ha

Habitat Requirements

Requirement Description

Breeding Habitat Sparse Larix (larch) forest (for nesting) combined with wet coastal

meadows interspersed with driftwood, and adjacent coastal mudflats (for

feeding).

Wintering/Staging

Habitat

Estuaries, extensive coastal mudflats, lowland swamps, damp meadows,

saltpans, and rice-fields.
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Major Threats

Threat

Category
Specific Impacts

Habitat Loss

(Critical)

The development of coastal wetlands across Asia (e.g., South Korea,

Yellow Sea region) for industry, infrastructure (reclamation projects), and

aquaculture. South Korea lost >50% of intertidal wetlands in 25 years.

Habitat

Degradation

Invasive grass (Spartina) threatening intertidal flats (e.g., Rudong). Pollution

in coastal wetlands.

Development

(Breeding)

Grazing pressure from reindeer, and modification of habitat by oil industry

pipelines and infrastructure development in Russia.

Direct Mortality Hunting is a significant threat at breeding sites in Russia.

Conservation Actions Needed

Action Type Details

Habitat

Protection

Establish further Protected Areas in both breeding (Russia) and critical

wintering/staging grounds (e.g., Rudong, China; Irrawaddy delta,

Myanmar).

Monitoring Conduct comprehensive surveys, especially in South Korea and at critical

staging sites like Rudong, to clarify trends. Research status in key wintering

grounds (Irrawaddy and Ganges deltas).

Regulation Ban the hunting of all shorebirds in its breeding grounds and provide full

legal protection throughout the range.

Mitigation Develop management plans for controlling invasive Spartina on intertidal

flats. Research feeding ecology and roosting requirements.

International

Cooperation

CITES Appendix I, CMS Appendix II.
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Relevance to IFC Performance Standard 6 (PS6)

T.  guttifer is  an  Endangered  species  with  an  extremely  small  population  reliant  on

internationally  recognized,  severely  threatened  coastal  ecosystems.  The  intertidal  flats

used for  staging,  which  host  a  very  significant  proportion  (potentially  the  entire  global

population)  during migration,  unequivocally  qualify  as  Critical  Habitat.  For  any project

financed by IFC that operates in the EAAF or adjacent coastal zones, strict application of

PS6  is  non-negotiable,  requiring  evidence  of  achieving  a  Net  Gain for  this  species.

Infrastructure projects (dams, reclamation, port development) pose the most acute risks.

8. Enicurus️ ruficapillus (Chestnut-naped Forktail)

Taxonomy and Systematics

Rank Classification

Kingdom Animalia

Phylum Chordata

Class Aves

Order Passeriformes

Family Muscicapidae

Genus Enicurus
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Conservation Status

Metric Detail

IUCN Red List

Category

Near Threatened (NT)

Red List

Criteria

A2c+3c+4c

Assessment

Rationale

Assumed to have experienced moderately rapid population declines due to

extensive loss of lowland forests in the Sundaic region. Listed as NT because

it is able to utilize secondary and lower montane forests, mitigating

immediate higher threat classification.

Population Dynamics

Metric Estimate

Global Population

Size

Not quantified; considered uncommon to common, depending on

location.

Population Trend Assumed to be declining moderately rapidly, correlating with lowland

forest loss.

Distribution and Range

Metric Detail

Range Extent Patchily distributed through the Sundaic lowlands: South Tenasserim

(Myanmar), peninsular and west Thailand, Peninsular Malaysia, Borneo

(Sabah, Sarawak, Kalimantan), and Sumatra (Indonesia), and Brunei.

Extent of

Occurrence

(EOO)

111,695,721.27 ha
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Habitat Requirements

Requirement Description

Preferred

Habitat

Obligate riparian species, found along rivers and streams in lowland and hill

forests, up to 1,300 m elevation.

Tolerance Tolerates logged forest and secondary habitats, indicating some resilience to

selective disturbance.

Ecology Forages along stream edges on and among rocks, along streambeds, and

around pool margins. Feeds mainly on insects.

Major Threats

Threat Category Specific Impacts

Habitat Loss

(Deforestation)

Extensive forest destruction in the Sundaic lowlands, especially

Kalimantan (nearly 25% loss 1985-1997) and Sumatra (nearly 30% loss of

1985 cover). Although the species tolerates secondary forest, the rate and

scale of lowland conversion is the principal threat.

Conservation Actions Needed

Action Type Details

Habitat

Protection

Prioritize protection of remaining lowland forest, particularly along riparian

corridors, within the species’ range.

Enforcement Enforce restrictions on illegal logging and hunting within protected areas.

Research Determine habitat association and generate density estimates to produce a

reliable population estimate. Map forest cover and rates of loss using remote

sensing to calculate population trends.
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Relevance to IFC Performance Standard 6 (PS6)

E. ruficapillus serves as an indicator of healthy, intact riparian habitats within the globally

threatened Sundaic lowland forests. Any PS6 project financing forestry, pulp and paper, or

agro-industrial  expansion  in  Sumatra  or  Borneo  must  meticulously  assess  impacts  on

riverine  buffer  zones  and  adjacent  lowland  forest  below  1,300  m.  While  the  species

tolerates some logging, widespread conversion of primary forests still necessitates robust

mitigation strategies to avoid net loss of this specialized habitat.

(Note: These detailed profiles are based solely on the nine species data provided in the

initial  prompt. If  data for the 86 additional species were available, this appendix would

span the required 15-20 pages.)
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Glossary

Critical  Habitat:  Areas  with  high  biodiversity  value,  including  habitats  of  significant

importance to Critically Endangered or Endangered species, endemic or restricted-range

species, globally significant concentrations of migratory or congregatory species, or highly

threatened or unique ecosystems.

Natural Habitat: Areas composed of viable assemblages of plant and/or animal species of

largely native origin, and/or where human activity has not essentially modified the area's

primary ecological functions and species composition.

Modified  Habitat:  Areas  that  may  contain  a  large  proportion  of  plant  and/or  animal

species of non-native origin, and/or where human activity has substantially modified the

area's primary ecological functions and species composition.

Extent  of  Occurrence  (EOO):  The  area  contained  within  the  shortest  continuous

imaginary boundary which can be drawn to encompass all the known, inferred or projected

sites of present occurrence of a species.

Mitigation Hierarchy: A sequence of actions to avoid, minimize, restore, and finally offset

the negative impacts of development projects on biodiversity.

END OF REPORT
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