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Wildfire Threat From/To Transmission

On average over the past decade, 83% of all national wildfire ignitions 
occurred within 10-miles of a transmission line (impact to and from).

The exposure of wildfire to the bulk power system has increased by 143% 
over the past decade (2015-2024) compared to the decade prior (2005-2014).

U.S. Fire Occurrence and Burn Area (1992-2025)

U.S. electric utilities are spending $126–$150 billion/year on wildfire-related 
activities.
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2026 Fire Occurrence & Burn Area (CONUS)

Troy Saltiel - PNNL

NOTE: Prescribed burns
excluded from this analysis

2026 (Jan. 1 – Aug. 11)
# Fires 38,775

Burn Acres 7,621,569

Ignitions within 10 
miles of Tx

93.8%

Proportion of total 
acres burned 
within 10 mi of Tx

60.6% 
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2026 Fire Occurrence & Burn Area

NOTE: Prescribed burns
excluded from this analysis

2026 (Jan. 1 – Aug. 11)
# Fires 10,444

Burn Acres 15,089

Ignitions within 10 
miles of Tx

99.8%

Proportion of total 
acres burned 
within 10 mi of Tx

95.5% 

Troy Saltiel - PNNL



Best Practices on Wildfire Risk Reduction
• Responses to a wildfire-focused Executive Order
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Sec. 4. Strengthening Wildfire Mitigation (90-days)
(a) EPA to modify or rescind Federal rules/policies that impede use of 

appropriate, preventative prescribed fire
(b) USDA, EPA, and USDOI to modify or rescind Federal rules/policies 

hindering the appropriate use of fire retardant to fight wildfires
(c) USDA and USDOI to promote, assist, facilitate innovative uses of 

woody biomass and forest products to reduce fuel loads
(d) USDOI, USDA, USDOE, Federal Energy Regulatory Commission, 

shall consider initiating rulemaking proceedings to establish, as 
consistent with applicable law, best practices to reduce the risk of 
wildfire ignition from the bulk-power system without increasing 
costs for electric-power end users, including through methods 
such as vegetation management, the removal of forest-hazardous 
fuels along transmission lines, improved engineering approaches, 
and safer operational practices.

(e) Attorney General, USDA, and USDOI to review pending and 
proposed wildfire-related litigation involving electrical utilities

https://www.whitehouse.gov/presidential-actions/2025/06/empowering-commonsense-wildfire-prevention-and-response/


Best Practices on Wildfire Risk Reduction
 -Section 4(d) of Wildfire Executive Order
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Federal Energy Regulatory Commission (FERC)
Commissioner-led Technical Conference

PNNL Technical Report

https://www.pnnl.gov/
projects/wildfire-risk-
resilience/best-
practices 

https://www.pnnl.gov/projects/wildfire-risk-resilience/best-practices
https://www.pnnl.gov/projects/wildfire-risk-resilience/best-practices
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Three-Phase Framework for 
Mitigating Wildfire Risk for Utilities

Impact event timeline for risk and resilience mitigation 
(adapted from Stankovic et al. 2023)

Physical

Systems

Human
Factors

Learning &
Adaptation

Robustness 
 (Pre-Event)

Hardening the electric grid 

and surrounding 

environment. Focused on 

proactive engineering, asset 

health, and landscape-level 

fuel management.

Extensibility 
 (Peri-Event)

Real-time operational 

response during active 

threats. Enabling

graceful degradation 

through sensor networks 

and adaptive grid settings.

Rebound 
 (Post-Event)

Post-fire recovery and long-

term adaptation. Rapid 

restoration process paired 

with

after-action reporting to 

improve future WMP 

iterations and resilience 

maturity.



Multi-Temporal Consideration of Wildfire Risk

Annual
Baseline Fire Risk

Corridor-Only
Ignitions 

Landscape-Wide
Ignitions

Mitigation
Actions

Vegetation 
Management

Infrastructure 
Hardening

Consequence 
Analysis

Community
Resiliency

EPSS/PSPS
Planning

Infrastructure Fragilities -
Wildfire Risk Evaluation of the System (WREST)

Long-Term Future
Wildfire Risk

Monthly Forecast
Wildfire Risk

Medium-Range Ensemble 
Meteorological Forecasts

Monthly Wildfire Risk Forecasts 
(1-7 months)

CMIP-5 & CMIP-6
Multiple RCPs / SSPs

Shifts in Fire Size and Timing

% Change in Risk

Dye et al.



Example Best Practice



PHASE I
RESILIENCE AS ROBUSTNESS

Strategic grid hardening and proactive environment management



Advanced Asset Health & Protection
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Dynamic 
Inventories

Moving from "run-to-failure" 

to "risk-informed" 

management. Utilizing GIS 

and SCADA systems to map 

location, install date, field 

inspections, and health of 

every single component.

Intrusive
Inspections

Prescribe schedule of physical 

testing of wood pole 

structural integrity below 

groundline. Essential for 

detecting decay mechanisms 

that lead to catastrophic 

failure during high winds.

UAS & LiDAR
Inspections

Uncrewed Aerial Systems can 

provide detail on asset health 

and identify potential issues. 

AI/ML models can detect 

corrosion, broken cross-arms, 

hot spots, etc. LiDAR allows 

for vegetation mapping & 

clearances.

Grid 
Hardening

Consideration of 

undergrounding in high fire 

threat districts, implementing 

next-gen conductors, 

installing non-expulsion fuses, 

sectionalizing, and more.



PHASE II
Graceful Extensibility

Real-time operational response and situational awareness



Situational Awareness & 
Operational Protections
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Enhanced 
Powerline Safety 
Settings (EPSS) 

Enable and monitor 

protective equipment (relays 

and reclosers) with higher-

sensitivity fault settings that 

may put reclosers in a non-

reclose mode.

Fast-Trip 
Settings

Enable and monitor 

protective relays for 

instantaneous tripping, 

prioritizing immediate line de-

energization over service 

continuity to prevent ground 

ignitions.

Public Safety Power 
Shutoff (PSPS)

Execute on preemptive de-

energization given forecasted 

conditions of ignition risk; 

draw on table-top trainings 

and notify public through 

multiple mediums. 

Multi-Modal 
Control Room 

Feeds

Integration of weather station 

data, forecasted weather, 

active wildfires, forecasted 

fire spread, in-situ camera 

networks, satellite remote 

sensing, load, generation, 

faults, system readiness for 

power loss.  



PHASE III
RECOVERY & ADAPTATION

Restoring power safely and integrating lessons learned.



Post-Fire 
Vegetation 

Management

Vegetation and hillslope 

inspections; identified hazard 

tree removal; hillslope 

engineering & stabilization to 

manage erosion and avoid 

failure with precipitation 

events. 

Post-Event Recovery
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Performance 
Metrics & AAR

Measure and analyze data to 

evaluate effectiveness of 

mitigation efforts, response, 

and recovery actions. Assess 

program effectiveness, 

improve processes, inform 

future mitigation strategies. 

Inspection &
Restoration

Comprehensive foot, UAS, 

and/or helicopter patrols to 

determine asset damage; 

forensics/documentation; 

plan and begin restoration 

process.

Hazard Clear

Verification that Red Flag Warnings 

or active fire threats have passed.

Patrol

Ground and UAS crews inspect 

every foot of the de-energized line

Repair

Replacement of fire-damaged poles, 

conductors, or insulators

Step-Energize

Incremental restoration of power to 

avoid system instability

Report

Filing SAIDI/SAIFI reports, after-

action reports, and PSPS outcome 

analysis
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NERC Wildfire Risk Mitigation Report Recommendations
Maturity Rankings

Develop standard maturity rankings 

for all Utility Wildfire Mitigation Plans 

(WMPs) to ensure continuous 

improvement and decision-making. 

Adopt maturity ranking criteria to 

PNNL’ s Wildfire Mitigation Plans 

Database.

Comprehensive Review

Address gaps in prevention, planning, 

and detection/ response standards to 

bolster mitigation. FERC and the DOE 

establish minimum requirements on 

collaboration and communication for 

PSPS during high fire risk conditions to 

ensure grid stability.

Outreach

Engage regional entities to educate 

stakeholders on current practices and 

recommended additional mitigation 

actions  to enhance understanding of 

wildfire risks, operational practices, 

and shared responsibilities.

Risk Mapping

Collaborate with federal agencies to 

identify HFRAs for the creation of a 

unified, single-source wildfire risk tool 

resulting in focused action plans for 

PSPS, vegetation management, 

equipment maintenance, grid 

hardening, and protection.

Reference Frameworks

Utilize NARUC’s Wildfire Workbook 

and PNNL’s Best Practices report for 

evaluating risk reduction and spend 

efficiency or other valuation 

methods, cost mitigation, and 

beneficial practices for utilities.

DOE-Led Committee

Form a cross-functional federal 

committee to provide consistent 

interstate guidance and remove 

regulations that impede industry’s 

ability to address wildfire prediction 

and mitigation (e.g., state-of-the-art 

technologies, access to federal lands).

Single-Source DB

Establish a central database for 

ignition causes and near-misses to 

determine fault locations and 

analysis, including pattern recognition 

and other technologies, to identify 

equipment issues. 

Regional Consortiums

Form regional consortiums to 

promote excellence in wildfire risk 

reduction, collection of data for near 

misses, technology adoption, 

infrastructure updates, maturity 

model development, peer-review, and 

audits under confidential sharing. 

https://www.nerc.com/newsroom/nerc-outlines-recommendations-to-mitigate-wildfire-risk-ensure-grid-reliability 
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Best Practices on Wildfire Risk Reduction
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• The intent of the report is to capture what electric utilities are 
currently practicing in wildfire mitigation 

• The individual best practices noted in the document are not going 
to be relevant to all utilities, but highlight opportunities that could 
be pursued to increase resilience to wildfire threats.

• The individual best practices are structured in the following 
manner under pre-event, peri-event, post-event/recovery:

• Description of the practice
• System application (transmission, distribution, both)
• Risk mitigation benefits
• Challenges of implementation
• Examples
• Future direction



Wildfire Mitigation Plan
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• The intent of a wildfire mitigation plan is to minimize the risk 
of catastrophic wildfires being ignited by or associated with 
electrical infrastructure, while also ensuring the resilience 
and reliability of the power grid during extreme weather 
events  shift from reactive to proactive

• Objectives
• Risk Reduction
• Grid Resilience and Reliability
• Public Safety
• Accountability 

Alignment with IEEE Standard 1366-2022 ("IEEE Guide for Electric Power Distribution Reliability Indices")



Spread adoption of effective Wildfire Mitigation Plans (WMPs) by 
providing access to all publicly available utility WMPs

 Geospatial Plan Explorer
 to visualize WMPs across landscapes and service territories

 AI-Powered Research Assistant
 to instantly generate actionable intelligence

 Citable Insights
 to track statistical analysis and emerging trends

Utility Wildfire Mitigation Plan Database
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https://wildfire.pnnl.gov/mitigationPlans 

https://wildfire.pnnl.gov/mitigationPlans
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Regulators Affordability Multi-Entity CoordinationCommunity Education & ResourcesResource Adequacy

Wildfire Risk Mitigation is a Journey



Vegetation Management Practices
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Integrated 
Vegetation 

Management

Shifting from reactive 

trimming to establishing fire-

resilient, low-growing plant 

communities. Consideration 

of scheduled management to 

dynamic management.

Cooperative 
Management

Establish formal MoUs with 

Federal, State, and other 

landowners/stewards to 

holistically manage fuels 

beyond the right-of-way 

corridor.

Accreditation

Adherence to ROW 

Stewardship Council 

standards to ensure 

sustainable, data-driven 

management across all 

service territories.



Modeling & Simulation
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Implement predictive tools to establish hazard and consequence
• Probabilistic wildfire risk models  planning
• Wildfire spread models  near-term and what-if scenario planning
• Consequence analysis  prioritize mitigation actions based on what could 

be impacted on the landscape
• Fragility functions  establish probability of failure given specific hazard 

conditions
• High Wildfire Threat Areas  planning



Towards Standard Wildfire Resilience Metrics

23232323

All Metrics 
Assigned to a 
Category / 
Sub-Category



Towards Standardized Utility Wildfire Metrics
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• Addressing the industry need for 
standardized metrics (a well-communicated 
pain point for risk mitigation spending, 
decision-making, and maturity evaluation)



Thank you

André Coleman
Andre.Coleman@pnnl.gov 

wildfire@pnnl.gov 

PNNL-SA-xx

André M. Coleman
Christopher M. Chini
Arielle J. Catalano
Saptarshi Bhattacharya
Vishvas H. Chalishazar
Rebecca S. O'Neil
Kyle B. Larson
Ilan Gonzalez-Hirshfeld
Lee M. Miller
Kerry G. Abernethy-Cannella
Troy M. Saltiel
Jerry D. Tagestad
Jess B. Kincaid
James J. Yoon
Pranab Roy Chowdhury
Irena M. Netik

Project Team

mailto:Andre.Coleman@pnnl.gov
mailto:wildfire@pnnl.gov

	Wildfire Risk Mitigation Current Best Practices
	Wildfire Threat From/To Transmission
	2026 Fire Occurrence & Burn Area (CONUS)
	2026 Fire Occurrence & Burn Area
	Best Practices on Wildfire Risk Reduction
	Best Practices on Wildfire Risk Reduction� -Section 4(d) of Wildfire Executive Order
	Three-Phase Framework for �Mitigating Wildfire Risk for Utilities
	Slide Number 8
	Example Best Practice
	Slide Number 10
	Advanced Asset Health & Protection
	Slide Number 12
	Situational Awareness & �Operational Protections
	Slide Number 14
	Post-Event Recovery
	NERC Wildfire Risk Mitigation Report Recommendations
	Best Practices on Wildfire Risk Reduction
	Wildfire Mitigation Plan
	Utility Wildfire Mitigation Plan Database
	Wildfire Risk Mitigation is a Journey
	Vegetation Management Practices
	Modeling & Simulation
	Towards Standard Wildfire Resilience Metrics
	Towards Standardized Utility Wildfire Metrics
	Slide Number 25

