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Ecological degradation translates directly into financial risk. 
Proactive assessment mitigates the risk of stranded assets and 
meets the growing demands of ESG-focused investors.

The Corporate Imperative for Nature

Why Biodiversity & Water Risk Assessments are now a fundamental 
requirement for enterprises.

Resource Dependency

Financial Mitigation

Regulatory Alignment

Operations inherently rely on critical ecosystem services. 
Assessing dependencies—especially water availability and 
quality—is vital to prevent operational bottlenecks and safeguard 
supply chains.

With the rise of frameworks like TNFD and CSRD, nature-related 
financial disclosures are shifting from voluntary to mandatory. 
Early assessment ensures compliance and protects brand 
reputation.
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METHODOLOGY & FRAMEWORK INTEGRATION

Global Assessment 
Tools

WWF RISK FILTER SUITE (VERSION 3.0)

• Water Risk Filter (WRF) Assesses basin-related and operational water risks. Evaluates physical 
(scarcity, quality), regulatory, and reputational water risks specific to BCPG site locations.

• Biodiversity Risk Filter (BRF) Analyzes spatial proximity of operations to key biodiversity areas, 
protected areas, and regions with high species richness or ecological fragility.

Exploring Natural Capital Opportunities, Risks and Exposure. Maps BCPG's production processes 
(e.g., solar, wind, ALT) to dependencies and impacts on ecosystem services.

ENCORE (EXPLORING NATURAL CAPITAL OPPORTUNITIES, RISKS AND EXPOSURE)
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Biodiversity Risk Assessment  
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SCOPE 
OF 
ASSESSMENT
Power generation 
assets (21 sites and Oil 
terminal project)
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OPERATIONAL FOOTPRINT & WATERSHED DISTRIBUTION

Scope of Assessment: Distribution of BCPG's 22 operational sites across Thailand's major river basins.
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Aggregating 
biodiversity  and 

water risk to BCPG 
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Biodiversity Risk Assessment Process
Methodology and Framework 

• Site-specific 
screening 

• Map against 
global 
datasets(IUCN, 
KBA, etc)

• Specifying 
business sectors

• Production 
processes

• Identifying 
ecosystem 
services

• Specifying 
site’s location

• Classify 
industry

• Idetifying 
business 
importance

• Calculating scape 
risk (risk score per 
indicator)

• Calculating site-level 
risk (overall risk 
score)

• Identifying nature 
risks

• Evaluating 
dependency 
scores (Low to 
Very High)

• Evaluating impact 
potential

• Materiality 
filtering

• Sector 
Identification

• Dependency 
Scoping

• Impact Scoping (e.g., 
land use for solar,    
bird/bat interference 
for wind).

• Consolidating 
site-specific 
scores from 
the WWF Risk 
Filter and 
ENCORE across 
all 22 stations 

• Portfolio Risk 
Prioritization

• Mitigation plan

Scoping the 
assessment 

Collecting 
data

Assessing 
biodiversity and 

water-related risk

Aggregating
biodiversity and 

water risk
Tools
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AVOID

MINIMIZE

REHABILITATE

/

RESTORE

OFFSE

T

Biodiversity Risk Mitigation Hierarchy
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AVOID Avoid creating negative impacts from the 
outset. We commit not to open new sites or expand 
operations within  World Heritage sites, Ramsar 
wetlands, and protected areas (IUCN I & III). 

MINIMIZE Reduce the duration, intensity, and/or extent 
ofimpacts that cannot be avoided. We minimize 
operational impacts by implementing Zero-Chemical 
vegetation management, Zero-Discharge policies, and 
systematic collision monitoring. 

REHABILITATE / RESTORE  Improve degraded 
ecosystems following exposure to impacts.  We 
restore areas by planting drought-tolerant 
groundcovers beneath solar arrays.

OFFSET Compensate for residual impacts



• No Net Loss: that any biodiversity losses caused by 
the project are fully balanced by mitigation measures, 
so that overall biodiversity value is no worse after the 
project than before.

• Avoid: Locate solar panels or wind turbines away 
from high-risk areas identified by your WWF Risk 
Filter (e.g., nesting grounds or wetlands).

• Minimize: If you must build, reduce the footprint 
(e.g., using "agrivoltaics" to allow farming/nature to 
coexist under solar panels).

• Restore: Rehabilitate areas disturbed during 
construction once the project is operational.

• Offset: As a last resort, if some nature is lost, BCPG 
must protect or restore an equivalent area 
elsewhere to achieve a "Net" balance.

No Net Loss/ Net Gain
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Assessment 
Results

GIS Spatial analysis



ENCORE
Exploring Natural Capital Opportunities, Risks and 

Exposure

This assessment aligns with global 
sustainability frameworks, including 
the TNFD (LEAP Approach), GRI 101: 
Biodiversity (2024), and S&P Global 
CSA guidelines.
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ENCORE ASSESSMENT METHODOLOGY
Exploring Natural Capital Opportunities, Risks and Exposure

Assessing how business activities generate 
Impact Drivers that affect nature.
Solar Farms (Ecosystem Use): Land clearing 
and large-scale footprint conversion may lead 
to habitat loss and fragmentation.
Wind Farm (Sensory Pollution): Noise and 
visual impacts may affect local biodiversity, 
such as bird and bat migration routes.
Oil Terminal (Pollutants): Risks of oil spills, 
surface runoff, or chemical contamination 
discharging into marine ecosystems.

Assessing which Ecosystem Services the 
business relies upon to function continuously.
Solar Farms (20 sites): Require water resources 
(surface/groundwater) for panel cleaning and 
rely on surrounding ecosystems for flood 
protection.
Wind Farm (LLG): Depends on climate regulation 
and atmospheric stability to maintain a 
consistent wind flow.
Oil Terminal (ALT): Relies on coastal protection 
(e.g., natural barriers, mangroves) to shield 
infrastructure from erosion and severe storms.

Dependencies Material Potential Pressures 
(Impacts)
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Assessment & Interpretation Matrix
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Nature-Related Dependencies and Impacts
Quantitative Materiality Heatmap across BCPG Portfolio (Solar, Wind, ALT Terminal) based on ENCORE 
assessment.

• Scoring Formula: Materiality rating (5 to 0) × Number of operational sites
• * ALT Terminal's "Area of seabed use" is calibrated to 0 as the assessment boundary is restricted to onshore storage facilities, eliminating 

direct seabed disruption.

Materiality Very High High Moderate Low Very Low

Note: The figures were generated by quantifying the ENCORE risk categories using five levels, and adding up the points for each category. 
The higher the number, the greater the level of impact.
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Ecosystem Components Breakdown

• Primary Double Materiality Hotspots: Structural & Biotic Integrity (7 dependencies, 4 
pressures) and Water (5 dependencies, 4 pressures) represent BCPG's highest 
exposure areas.

• High Environmental Pressures: Soils and sediments, Species, Structural & biotic 
integrity, and Water face the maximum level of pressures (4 aspects each).

• Zero Dependency Exception: Minerals exhibits zero operational dependencies while 
generating 3 pressures from physical asset presence/construction. 16



ENCORE Conclusion
Summary of Nature-Related Dependencies and Impacts across the BCPG 

Portfolio

Solar Farm Wind Farm Oil Terminal 

Highest operational dependency 
on Global Climate Regulation 
(Very high). Impacts remain 
mostly localized, with a moderate 
reliance on continuous water 
flow and soil retention for site 
stability.

Highest operational dependency 
on Global Climate Regulation 

(Very high). 
Significant physical footprint 
resulting in a High Impact on 

Land Use (High). 
Noticeable dependency on flood 

mitigation services to protect 
critical foundation infrastructure 

and access roads.

Moderate and minimal direct 
reliance on natural ecosystems 
(Moderate/Low/Very Low). The 

primary environmental focus 
remains on managing standard 

industrial pressures, such as 
GHG emissions and local 

disturbances.
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THE WWF RISK FILTER SUITE

© WWF
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Overview of implementation steps to run the WWF Risk Filter Suite

The WWF Risk Filter Inform and Explore Modules help focus the scope of the assessment on priority industries and 
geographies, aligning with the recommendations of the TNFD and SBTN frameworks.

After refining the scope of the assessment in Step 0, collect location-specific data on the portfolio's operational and 
supply chain sites. Essential input data (e.g., precise coordinates, industry activity) is required to run the Assess 
Modules.

The Inform Module provides information about the level 
of dependencies on ecosystem services and impacts on 
biodiversity and water across major industry sectors.

The Explore Module provides global maps showing risk 
levels based on a total of 58 biodiversity risk indicators 
and 32 water risk indicators.

Source: WWF Biodiversity Risk Filter, Methodology Documentation, April 2026 19



WWF BRF  risk 

hierarchy

WWF WRF risk 

hierarchy

RISK HIERARCHY & DEFINITIONS

© WWF

LEVEL 1: This top level combines individual 
risk categories into three overarching 
classifications: Physical, Regulatory, and 
Reputational risks.
LEVEL 2: This level groups indicators into 
higher-level risk clusters directly relevant to 
companies and financial institutions. It 
encompasses 15 biodiversity risk categories 
and 17 water risk categories.
LEVEL 3: This level comprises spatial data 
reflecting the importance and local integrity 
of biodiversity and water aspects. The data 
is spatially aggregated into specific 
assessment units and translated into 
standardized risk scores across 58 
biodiversity risk indicators and 32 water risk 
indicators.
LEVEL 4: Metrics comprises the raw global 
geospatial datasets that measure specific 
environmental, hydrological, and 
socioeconomic conditions at a given 
location. These underlying data layers feed 
directly into the indicators to evaluate 
location-specific operational vulnerabilities.

• Physical Risks arise from the business and its supply chain's dependence on natural conditions and ecosystems. The loss of 
ecosystem services can reduce productivity or increase input costs.

• Regulatory Risks stem from changes in national or local environmental policies and regulations, which can result in higher 
compliance costs or operational restrictions.

• Reputational Risks resulting from the organization's negative impacts on ecosystems and communities. This can damage the 
brand image, increase investor scrutiny, or diminish public trust. 20



RISK TYPES, RISK CATEGORIES, AND INDICATORS

© WWF

21
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WWF Biodiversity Risk Filter Assessment Results
Data derived from the WWF Biodiversity Risk Filter (2026). Analyzing Physical, Regulatory, and Reputational exposures.

WWF Biodiversity Risk FIilter levels

AL
T

WWF Biodiversity Risk Filter (2026)

The WWF Biodiversity tool highlights the spatial relationship 
between project footprint and critical habitats.

Reputational Risk (Pressures on 
Biodiversity)

• Physical Risk (High = 3.52)
      Driven by degraded natural buffers. Central Region is the 
      most vulnerable due to KBA (waterbird habitat) overlap and driven   
      by hydrological extremes (flooding).

• Regulatory Risk (High = 3.50)
      A systemic, portfolio-wide risk driven by Thailand’s strict 
      environmental regulations (scoring 5.0), not site-level 
      violations.

• Reputational Risk (Moderate = 3.08)
      Strong compliance with 0% encroachment on protected areas, but 
      features severe localized spikes due to community and wetland
      sensitivities.
 

Biodiversity Risk Portfolio Overview
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Location & 
Site 
Importance

22 of total 
assessed sites 
Site Importance is 
categorized using two 
main criteria: Land Area 
(Footprint Size) for solar 
farms and Strategic/Risk 
Factors for other business 
types.
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• Legally Protected Areas - No

• Key Biodiversity Areas (KBAs) - Central sites

• Threatened species according to the IUCN Red 

List (Thailand and Global) - ALT, KAT, LLG, and 

CPRS

BCPG's sites and surrounding areas
GIS Spatial Analysis

Scoping the assessment

22 of total assessed sites 

The number of sites associated with physical risk scores 
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Assessing biodiversity-related risks

All project sites are located completely outside of 
legally protected areas. However, sites CPRS and 
KAT are situated in close proximity (less than 5 km) 
to conservation boundaries.

PRI, NMA, CPM_1, BRM_1, BRM, and BSS  are 
located within Global KBAs, they require stringent 
biodiversity management aligned with IFC 
Performance Standard 6. 

Sites ALT, KAT, LLG, and CPRS show the highest 
concentration of threatened species (50–64) among 
the portfolio and require site-specific mitigation.

Protected Areas Key biodiversity Area IUCN Threatened Species

25



Biodiversity Risk Dashboard (1/4) 

WWF Biodiversity 
Risk FIilter levels

Number of Sites by Risk Type
• Physical Risk is significant: The majority 

of the portfolio faces elevated physical 
threats, with 16 sites at High Risk and 6 
at Moderate Risk.

• Regulatory Risk is the top concern: All 
22 sites are classified as High Risk. The 
breakdown shows this is driven largely 
by "Subnational Biodiversity Law," with 
all 22 sites flagged as Very High Risk.

• Reputational Risk is moderate: This area 
poses the least immediate threat, with 21 
out of 22 sites at Moderate Risk and 
only 1 at High Risk. 26



Number of sites by top 10 risk indicatorsNumber of sites by risk category

WWF Biodiversity 
Risk FIilter levels

Physical risk vs. Regulatory risk
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• The scatter plot reveals a uniform regulatory risk profile across all 22 sites, highlighting a systemic, portfolio-wide policy challenge.
• The greatest vulnerability lies in Subnational Biodiversity Law (Category 10) and Application (Category 5) , with all sites facing very 

high risk due to weak local environmental governance.
• This systemic risk is primarily driven by legal ambiguities, specifically the lack of clear definitions for ecological corridors and 

unfinalized national conservation action plans (NBSAP).
• These results indicate significant Policy Transition Risk, suggesting the company must proactively adopt internal environmental 

guidelines that exceed current local regulations.

Biodiversity Risk Dashboard (2/4) 

Note: Physical risk includes risk categories 1 through 4.
          Regulatory risk comprises risk categories 5 through 12. 
          Reputational risk comprises risk categories 13 through 15. 
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Number of sites by risk category

WWF Biodiversity 
Risk FIilter levels

Note: Physical risk includes risk categories 1 through 4.
          Regulatory risk comprises risk categories 5 through 12. 
          Reputational risk comprises risk categories 13 through 15. 

Physical risk vs. Reputational risk Number of sites by top 10 risk indicators

Biodiversity Risk Dashboard (3/4) 

• The ALT site (3.65 Physical Risk) is identified as the most exposed to combined environmental and reputational threats.
• The greatest physical vulnerability lies in Regulating Services - Mitigating (Category 3) , where nearly all sites are operating at 

a high risk level.
• This elevated physical risk is primarily driven by acute climate variables and ecological stressors, specifically Diseases (3.3), 

Extreme Heat (3.5), Wildfires (3.2), Air Quality (2.3), and Water Availability (1.1).
• These findings indicate a pressing need to integrate climate resilience into site operations, prioritizing robust occupational health 

and safety (OHS) measures and environmental hazard mitigation.
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WWF Biodiversity 
Risk FIilter levels

Biodiversity Risk Dashboard (4/4) 

• All sites score a critical 5.00 in Subnational Water Law (SRC10), confirming widespread regulatory 
vulnerability.

• High scores in SRC3 (Mitigating Services) highlight portfolio-wide exposure to physical climate threats.
• Site ALT requires immediate attention due to elevated Reputational Risk, specifically in pressures on 

biodiversity (SRC13 = 4.10).
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Physical Risk 

WWF Biodiversity 
Risk FIilter levels

• The background heatmap indicates 
Moderate-High to High physical risk 
(orange zones) concentrated in the 
Central and Northeastern regions.

• Most projects face a high level of 
physical risk. This indicates that 
operations, value chains, or investments 
in these areas are highly vulnerable to 
natural changes or human-induced 
impacts.

• Only a select few projects, such as those 
in the western region and specific areas 
in the south fall into the moderate or 
lower risk categories.

Physical Risk 

2.89 - 3.77 
Moderate to High Risk
(KAT) (CWSC & WPPB)
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Regulatory Risk 

WWF Biodiversity 
Risk FIilter levels

• All 22 sites share identical regulatory risk 
scores (3.50).

• This uniformity indicates that the risk is 
driven by national-level legal frameworks 
(e.g., National Biodiversity Policies, 
Subnational Biodiversity Laws) rather 
than site-specific operational factors.

• Despite geographic diversification, the 
entire portfolio is exposed to the same 
policy transition risks. A sudden shift in 
Thailand's environmental regulations 
would affect all sites simultaneously, 
necessitating a robust, centralized 
compliance strategy.

Regulatory Risk 

3.5 
High Risk

(All sites)
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Reputation Risk 

WWF Biodiversity 
Risk FIilter levels

• Reputational risk is spatially explicit and 
highly dependent on local environmental 
conditions rather than blanket national 
policies.

• The ALT site is the most vulnerable 
location due to its proximity to sensitive 
coastal ecosystems.

• This regional heterogeneity indicates 
that the company must deploy targeted, 
site-specific engagement strategies for 
high-risk locations rather than relying on 
a single standardized corporate 
approach.

Reputaion Risk 

2.87 - 3.77 
Moderate to High Risk
(BNN_1, BRM_1 & NMA) (ALT)
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WWF Biodiversity Risk Filter Results 
Summary of Physical and Reputational Risks across Major Scapes WWF Biodiversity Risk FIilter levels
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WWF Biodiversity Risk Filter Results 
Summary of Physical and Reputational Risks across Major Scapes WWF Biodiversity Risk FIilter levels
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WWF Biodiversity Risk Filter Results 
Summary of Physical and Reputational Risks across Major Scapes WWF Biodiversity Risk FIilter levels
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Summary of Physical and Reputational Risks across regional

WWF Biodiversity Risk FIilter levels
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High Risk 

Moderate
Risk

High Risk 

Moderate
Risk

Central North-eastern and Eastern Western SouthernGOT

Physical risks

Reputational risks

Spatial Biodiversity Risk Prioritization

The ALT (Phetchaburi) and CPRS (Prachin Buri) sites exhibit critical risk scores primarily driven by their proximity to globally recognized biodiversity hotspots. ALT is 
located adjacent to the Pak Thale coastal wetlands, a crucial stopover site on the East Asian-Australasian Flyway. Its role as a sanctuary for critically endangered migratory 
birds—such as the Spoon-billed Sandpiper—creates extremely high reputational sensitivity. Meanwhile, CPRS is situated near the Dong Phayayen-Khao Yai Forest Complex, 
a UNESCO World Heritage site. This proximity makes the site highly vulnerable to ecological edge effects, potential human-wildlife interactions, and intense scrutiny from 
conservation bodies.

In the Chao Phraya Basin, sites such as CWSC, WPPB, and BPH_1 face high physical 
risks (>3.60) driven by seasonal flood dynamics. Because these low-lying floodplains 
overlap with Key Biodiversity Areas (KBAs) for waterbirds, the critical threat extends 
beyond operational flooding to potential contaminant runoff during high-water events. 
To protect downstream ecosystems, these sites must enforce strict, closed-system 
water management protocols.

Sites in Kanchanaburi and Nakhon Si Thammarat exhibit highly  
          elevated reputational exposure despite having manageable physical  
           risks. Their direct proximity to major protected forest complexes and 
vital ecological corridors makes operations extremely sensitive to public and 
conservationist scrutiny. Consequently, any future expansions will require 
rigorous spatial impact assessments to mitigate ecological edge effects and 
proactively manage stakeholder relations.

1

2
3
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Biodiversity Risk Screening 
Species Richness Threatened Species Richness Range-Weighted Richness - RWR

The combined density of terrestrial vertebrates 
(mammals, birds, amphibians, and reptiles). The Southern 
(KAT, LLG) sites are directly within the "Red Zone" (844–
1,300 species), indicating highly complex and biodiverse 
operational environments.

As the most critical risk indicator, this map isolates 
threatened species (CR, EN, VU). Deep red zones 
confirm severe operational vulnerabilities, highlighting 
that LLG, KAT, ALT, and CPRS face a critical risk of 
disturbing endangered wildlife habitats.

This map highlights endemic and range-restricted 
species. Although the high-density red areas are 
smaller, this metric is crucial for identifying localized 
vulnerabilities and pinpointing high ecological 
sensitivity within the Western forest complexes and 
KAT, which demand careful spatial management.

Spatial Analysis



Spatial Evidence
IBA & Bird Richness Action 

Priorities
Overlaying 22 project sites with 
BirdLife International’s Bird 
Richness and IBA (Important Bird 
Area) maps reveals that critical 
locations—specifically ALT, CPRS, 
the Central Basin, and the 
Western/Southern clusters 
(WTMG, KAN, KAN_1, LLG, 
KAT)—operate adjacent to highly 
sensitive avian habitats. This 
spatial evidence validates the 
immediate necessity for targeted 
mitigation and active monitoring.

• The BPI site is most vulnerable to the 
"Lake Effect" because of its massive 
scale—the largest operational area at 
83 hectares—and its proximity to 
wetlands (KBAs). This collision risk 
reaches its peak during the migratory 
bird season (typically September to 
April), necessitating heightened 
surveillance during these months.

• Located in a high bird-species-
richness zone and near critical 
ecological corridors, the LLG wind 
farm poses a direct collision risk to 
avian and bat populations. 
Conducting comprehensive Avian & 
Bat PCFM at this site is imperative to 
transparently monitor and mitigate 
turbine impacts.



Avian Biodiversity Risk Assessment Across Project Sites (1/3)

Note: Desktop screening based on Species Distribution Maps from BirdLife International 
(2026), the official Red List Authority for the IUCN. Vulnerability categorization (CR, EN, 
VU, NT) referenced from the latest IUCN Red List assessments.

CR EN VU NT

Threatened categories

Source: © Bird Conservation Society of Thailand 
(BCST)

Aythya baeri (Central 
Region): 
While Central Thailand 
was historically a 
significant wintering 
ground for the globally 
Critically Endangered 
Baer's Pochard, 
current sightings are 
exceptionally rare. The 
species appears in the 
screening results 
because of its broad 
historical distribution. 
As the project site 
lacks large, 
undisturbed wetland 
ecosystems, the 
probability of this 
species utilizing the 
area is considered 
negligible.

40
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Avian Biodiversity Risk Assessment Across Project Sites (2/3)

CR EN VU NT

Threatened categories

• These two CR species (Emberiza aureola, Aythya baeri) are 
consistently found across most sites, except for the ALT site 
(Emberiza aureola, Calidris pygmaea).

Calidris 
pygmaea

Source: © Bird Conservation Society of Thailand (BCST)



Avian Biodiversity Risk Assessment Across Project Sites (3/3)

Note: Desktop screening based on Species Distribution Maps from BirdLife International 
(2026), the official Red List Authority for the IUCN. Vulnerability categorization (CR, EN, VU, NT) 
referenced from the latest IUCN Red List assessments.

CR EN VU NT

Threatened categories

• Similarly, these two globally Critically Endangered (CR) species (Emberiza aureola and 
Aythya baeri) are also present across the project sites located in the Northeastern region.

นกอนิทรปีีกลาย
Clanga clanga

The species lists and associated numbers in this section 
come from a preliminary desktop screening using global 
spatial databases (e.g., IUCN Red List, BirdLife International). 
These figures represent potential occurrences based on 
broad geographic ranges and migratory flyway polygons, 
not field-verified species richness. Consequently, the initial 
dataset contains spatial anomalies (e.g., including strictly 
coastal or marine species in inland project sites). These 
ecological mismatches are systematically screened out 
through a habitat suitability assessment. Therefore, the 
species count provided herein should not be interpreted as 
the definitive number of species currently inhabiting the 
project area, which must be subsequently verified through 
baseline field surveys.

Disclaimer
:

42
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Conclusion

The portfolio biodiversity and water risk assessment, utilizing global standard tools (ENCORE and WWF Risk Filter), highlights 
key strategic management directions for the organization. To further validate these findings and establish precise baselines, 
the Integrated Biodiversity Assessment Tool (IBAT) is highly recommended for targeted deep-dive analysis on the identified 
critical sites.

Nature-Related Dependencies & Impacts
• Our renewable energy projects demonstrate high materiality in ecosystem dependencies, particularly regarding 

Global Climate regulation and Flood Mitigation services.

• The primary impacts stem from land-use change, necessitating careful and stringent management of 

operational spatial boundaries.

Critical Vulnerabilities & Immediate Actions

• Dual Threats in the Chao Phraya Basin: These sites face critical flooding risks (average score 4.19) coupled 

with the highest level of strict subnational water regulations (score 5.00). The organization must urgently 

upgrade drainage infrastructure and implement strict measures to ensure that any wastewater discharge fully 

complies with regulatory standards.
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Conclusion

Critical Vulnerabilities & Immediate Actions

• Critical Habitats & Ecological Corridors: Sites such as ALT, LLG, KAT, and CPRS operate directly adjacent to globally 

recognized protected areas and critical wetlands (registering severe physical risk scores up to 4.5). The organization 

must strictly avoid operational expansion into established ecological buffer zones. Furthermore, it is imperative to enforce 

rigorous surveillance measures, specifically infrastructure-tailored Post-Construction Fatality Monitoring (PCFM). 

Incorporating advanced statistical adjustments for carcass persistence and searcher efficiency will ensure the empirical 

accuracy of the mortality data. It is strongly recommended to prioritize these specific high-risk sites for upcoming IBAT 

analysis to map exact proximities to endangered species and accurately quantify the STAR metric.

• Solar "Lake Effect" Vulnerability (Priority: BPI): Given the extensive polygon area of large-scale solar operations like 

BPI—which scores a 4.0 for proximity to Key Biodiversity Areas (KBAs)—there is a heightened risk of avian collisions 

driven by the "Lake Effect," where migratory waterbirds mistake reflective solar arrays for open water bodies. Immediate 

mitigation must include integrating visual deterrents across panel boundaries and conducting targeted ecological 

monitoring during peak migratory seasons to minimize impacts on local wetland fauna.
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