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Disclaimer 
This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for 
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not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States 
Government or any agency thereof. The views and opinions of authors expressed herein do not 
necessarily state or reflect those of the United States Government or any agency thereof. 
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Introduction to NARUC Energy Resilience Reference Guide 

The NARUC Energy Resilience Reference Guide is envisioned as a one-stop primer for state public utility 
commissions (PUCs) to assist in the development of a shared language, valuation framework, and 
educational tool on the topic of energy resilience. The resilience of the energy system has increasingly 
become part of commissions’ regulatory scope so informed decisions are made regarding how to best 
enhance system resilience. Several states have already established evaluative resilience criteria (via 
legislative statute or regulatory directive). This guide is intended to succinctly summarize many of the 
critical topic areas within energy resilience and to facilitate adoption of resilience valuation frameworks 
by which PUCs can weigh investment decisions regarding energy system resiliency. This guide is 
intended to encourage state public utility commissions to develop their own definitional frameworks 
that align with existing resources and to provide topical information related to enhancing system 
resilience to extreme weather, cyber-attacks, a changing energy landscape and other threats to critical 
infrastructure. This guide will also assist in continual assessment of new policies and regulations that 
seek to enhance energy system resilience. 

This primer attempts to synthesize key takeaways on energy resilience topics. Individual chapters will 
highlight emerging best practices on a variety of topics, profile individual state efforts at enhancing 
system resilience, solicit contributions from subject matter experts, and summarize key regulatory 
considerations for energy system resilience.  

The objective of this third chapter of the NARUC Resilience Reference Guide is to highlight key themes 
and regulatory considerations for addressing energy system resilience for specific climate-related 
threats. Content in this chapter includes general information on climate resilience modeling, climate 
security planning, investment opportunities, and regulatory mandates around climate resilience. The 
chapter details specific state case studies for various hazard adaptation strategies that are climate-
informed, including a review of equity-informed hazard adaptation strategy for historically 
disadvantaged communities bearing the brunt of climate change hazards.  
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Chapter 3: Climate Resilience Strategies for Regulators 
Author:  Hyleah O’Quinn, NARUC 

The previous chapter of the Energy Resilience Reference Guide detailed how state commissions might 
adopt or adapt a framework by which to incorporate and appropriately evaluate energy resilience 
investments into the utility systems they regulate. This chapter builds on those concepts to more 
exclusively focus on resilience investments, strategies, and processes that address and mitigate the 
impacts from climate-related threats.  

This chapter serves as a reference guide for state utility regulators to quickly familiarize themselves with 
climate resilience terminology, emerging challenges with the clean energy transition, and regulatory 
considerations for enhancing resilience to climate-related threats. 

Climate resilient utility system investments are not exclusive to mitigating impacts from extreme 
weather. Chronic stressors like longer-duration heating or cooling seasons and increased flooding risk 
areas will have tangible impacts on utility planning and operations, particularly on future load 
forecasting. State public utility regulators are tasked with assessing regulated utility’s proposed 
investments and may also require utilities to specifically file climate-related threat mitigation or 
adaptation plans.  

 For clarification, here are brief definitions of “mitigation” and “adaptation”.  

1. Mitigation, in a climate context, is the reduction of emissions and stabilizing the levels of heat-
trapping greenhouse gases into the atmosphere. 

2. Adaptation, in a climate context, is changing how or when a process is conducted in light of 
previously unexperienced environmental conditions in given geography.  

Each state has unique energy resilience needs based on several key indicators including, but not limited 
to, risks to energy systems, state-level adaptation planning policies, robustness of state energy resilience 
planning, resource diversity mix, and identified system performance metrics. Implicit in this 
characterization is that climate threats differ across state jurisdictions and regulated utilities service 
territory based on a variety of complex climate inputs – geography, weather, temperature levels, 
flooding zones, etc.  

A joint report from Sandia National Laboratories and Synapse Energy Economics (Synapse) notes that 
“the probability of recurrence and severity for some climate threat types, such as those exacerbated by 
climate change, like hurricanes and forest fires, is increasing. As a result, historical probabilities may not 
accurately predict future probabilities.”1 State utility regulators should be keenly aware of what impacts 
current and future climate conditions may have on utility operations to best adjudicate state policy 
objectives and utility investment strategies to moderate the impacts of climate change.  
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Additionally, many states are grappling with state decarbonization mandates for the electricity sector to 
alleviate potential future climate shocks.2 President Biden’s Executive Order 14057 requires the federal 
government to use 100 percent carbon pollution-free electricity by 2035.3 State PUCs are working to 
integrate large amounts of distributed energy resources (DERs) and other clean energy sources into 
regulated utility system planning and operations. State utility regulators are closely following the 
variability of these new renewable resources and balancing the need to ensure the continued reliability 
of the power system. While this chapter is not directly focused on the clean energy transition or related 
challenges with intermittent DERs, the context for climate-related impacts on a more distributed system 
as well as reliability considerations in a climate-resilient system are important considerations for state 
utility regulators.  

Ultimately, state utility regulators are tasked with approving a utility’s investments and strategies to 
mitigate the impacts of climate change. These resilience investment decisions require an understanding 
of two complex inputs: 1) the direct and indirect costs of a long-duration outage in the absence of the 
investment; and 2) the potential benefits of the infrastructure investment. A climate resilience 
framework or model can better quantify those two complex inputs so regulators can better weigh utility 
investment decisions and achieve the outcome of a more resilient energy system in an increased 
climate-related threat environment. Recognizing that exiting reliability metrics like SAIDI/SAIFI capture 
shorter duration interruptions of service, this chapter discussion/criteria will be focused on more high-
impact, low frequency events (HILF). However, these criteria are incredibly difficult to ascertain when 
considering climate data inputs because of the infrequency and unpredictability of extreme weather 
events. 

This chapter is organized into two distinct ‘Pillars’ to describe some of the challenges with adapting to a 
climate resilient power system.  

1. Climate Related-Threat Assessments 
2. Climate-Related Threat Adaptation Strategies 

A third Pillar on ‘Climate Resilience Preparedness’ will be developed in the coming year with the 
introduction of a tool to assist regulators with assessing the maturity of a regulated utility’s resilience 
posture and investment strategy.  

There are many interconnected state policies that address climate resilience, but this guide specifically is 
targeted for an audience of public utility commissioners and commission staff. The types of resources 
and hazard adaptation strategies outlined here will closely reflect existing PUC activity on these subjects 
or highlight publicly available tools that could be adopted for utility climate threat assessment modeling.  
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How to Read an Action 

Action at a Glance 
Readers can begin 

reading here, where a 
brief overview of the 

action is provided. 
 

Themes 
Addressed 

(5) consistent 
themes relevant to 

the particular 
action. See next 
page for Themed 

Addressed Legend 

Continued 
Action Items 

This section further 
elaborates on the 
topic or provides 
specific details. 

Why/How? 
This section 

provides context 
for the action’s 

origins or purpose. 



Energy Resilience Reference Guide 
 
 

 

8 
 
 

 

 

 

Graphic Theme Description 

 

Risk Assessment 
This theme testifies to the power of 
risk assessment in energy resilience 
and extreme weather preparedness. 

 

Extreme Weather Preparation 
This theme demonstrates practical 

measures for readying the state 
against severe weather conditions. 

 

Innovative Technology 

As technology develops in the energy 
sector, this theme utilizes innovative 

technology to achieve energy 
resilience goals. 

 

Legislative Actions 

This theme illustrates the role of 
legislation is effective energy 
resilience policies, for both 

democratic and effective results. 

 

Interagency Collaboration 

This theme exemplifies the power of 
collaboration across agencies, to 
leverage resources and achieve 

common goals. 

Themes Addressed 
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I. PILLAR ONE – Climate-Related Threat Assessments 
To effectively navigate the complexities of climate change, some public utility commissions are requiring 
regulated utilities to include data-driven, analytical approaches for assessments of climate-related 
threats in their filings. This approach involves evaluating, modeling, and forecasting the threats posed by 
climate change to utility infrastructure and the communities they serve. Many utility companies and 
state PUC expertise typically does not extend to the computing of complex weather inputs or climate-
related threats. 

The inclusion of climate vulnerability assessments and climate mapping into these utility justifications 
for rate cases or other commission proceedings is becoming an increasingly common practice. Utilities in 
New York and California are required by commission order to file climate vulnerability assessments that 
particularly account for impacts to energy justice communities. The Pacific Northwest National 
Laboratory compiled a list of states (Figure 1.)  with climate-planning related requirements.  

Figure 1. List of State Requirements for Climate-Related Processes4

 

By integrating climate data and projections into resilience planning, PUCs can enhance their ability to 
prioritize resources, and thoroughly evaluate the potential impacts of climate change on utility 
infrastructure, operations, and service reliability.   
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Many utility companies and state PUC expertise typically does not extend to the computing of complex 
weather inputs or climate-related threats. States like California, Michigan, New York, Louisiana, and 
Texas have required or are considering incentives for regulated utilities to leverage advanced climate 
modeling techniques and better understand their vulnerabilities (see Table 1). Utilities and state PUCs 
have utilized outside consultant assistance to conduct these types of assessments where that expertise 
does not exist within their own organizations.  

Table 1: Sample of State Requirements for Climate Vulnerability Assessments 

State Proceeding Description 
 

California R1804019 (2018) Rulemaking on Climate 
Change Adaptation: 

- Decision 20-08-046 on 
Disadvantaged Vulnerable 
Communities and Utility 
Vulnerability Assessments 

- CPUC Guidance: Phase 1 Topics 1 
&2 / Phase 1 Topics 4&5  
 

The California Public Utilities Commission 
(CPUC) requires investor-owned utilities to 
file climate adaptation and  vulnerability 
assessments with particular attention to 
climate impacts in historically 
disadvantaged communities. 

Michigan Case No. U-20464-0063 
- Final Report   
- Michigan Statewide Energy 

Assessment 

In response to a request from Governor 
Whitmer to review state energy 
emergency preparedness, the Michigan 
Public Service Commission opened this 
case to evaluate whether the electric 
distribution system is designed to account 
for changing climate conditions and 
extreme weather events. The resulting 
report developed into several proceedings 
under the auspice of the Michigan 
Statewide Energy Assessment. 
 

New York 22-00184 Proceeding on Motion of the 
Commission Concerning Electric Utility 
Climate Vulnerability Studies and Plans 

- 13-00197: Filing 625 Order 
Adopting Storm Hardening and 
Resiliency Collaborative Phase 
Three Report Subject to 
Modifications 

- ConEdison 2019 Climate 
Vulnerability Study 

In 2022, Governor Hochul signed into law 
an act requiring utility corporations to 
submit a climate vulnerability study to 
evaluate each electric corporation’s 
infrastructure exposure to climate risks. 
The act also requires each utility to file a 
subsequent climate vulnerability and 
resiliency plan to address the results and 
conclusions of the study.  

https://apps.cpuc.ca.gov/apex/f?p=401:56:0::NO:RP,57,RIR:P5_PROCEEDING_SELECT:R1804019
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M346/K285/346285534.PDF
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M319/K075/319075453.PDF
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M319/K075/319075453.PDF
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M346/K285/346285534.PDF
https://adms.apps.lara.state.mi.us/Mpsc/ViewCommissionOrderDocument/25209
https://www.michigan.gov/mpsc/-/media/Project/Websites/mpsc/regulatory/reports/2019-09-11_SEA_Final_Report_with_Appendices.pdf?rev=77a6a88282384718aa09360f714f177f&hash=3366E6AB6D9EB5C3C9374C3038D606CB
https://www.michigan.gov/mpsc/commission/workgroups/mpsc-statewide-energy-assessment-sea
https://www.michigan.gov/mpsc/commission/workgroups/mpsc-statewide-energy-assessment-sea
https://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=22-E-0222&CaseSearch=Search
https://documents.dps.ny.gov/public/MatterManagement/MatterFilingItem.aspx?FilingSeq=153254&MatterSeq=41899
https://www.coned.com/-/media/files/coned/documents/our-energy-future/our-energy-projects/climate-change-resiliency-plan/climate-change-vulnerability-study.pdf
https://www.coned.com/-/media/files/coned/documents/our-energy-future/our-energy-projects/climate-change-resiliency-plan/climate-change-vulnerability-study.pdf


Energy Resilience Reference Guide 
 
 

 

11 
 
 

 

 
Louisiana R-36227: Draft Proposed Rule Regarding 

Electric Utility Grid Resilience Plans 
*NOTE: Draft rulemaking 

Louisiana Public Service Commission staff 
proposed rulemaking on requiring electric 
utilities to file a ‘Grid Resilience Plan’ with 
the commission that contain an all-hazard 
risk assessment, including climate risks. 
 

Texas Case 53401-39 
- House Bill 2555 

 
 

In the aftermath of Winter Storm Uri – 
February 2021, the Public Utility 
Commission of Texas (PUCT) required 
development of robust weather 
emergency preparedness reliability 
standards to ensure continued reliable 
operations in extreme weather conditions. 
The Texas legislature subsequently passed 
a law requiring electric utilities to file a 
‘resiliency plan’ with the PUCT that 
addresses at least one of climate-related 
threats. 

 

The key components of a data driven, analytical approach include climate-related threat identification, 
exposure assessment, vulnerability analysis, and risk evaluation. Through scenario-based projections 
and probabilistic assessments, public utility commissions can prioritize investments and infrastructure 
improvements to effectively allocate resources and minimize potential disruptions. The results from the 
methodologies involved in threat assessments provide PUCs with informed insight for regulatory 
oversight to ensure the provision of reliable service.  

There are other resources and tools that are publicly available or in development that state PUCs may 
consider, in close collaboration with regulated utilities, to ensure those threats are adequately identified 
so they can be addressed. Incorporating climate data into utility system planning and analysis allows 
public utility commissions to gain critical insights into the potential impacts of climate change on critical 
infrastructure and empower public utility commissions to make informed decisions and develop robust 
adaptation strategies. Additionally, many of these climate vulnerability assessments can be layered into 
energy justice mapping tools to better direct investments and system upgrades to historically 
disadvantaged communities.  

The CPUC has required their utilities to include an iteration of climate vulnerability mapping as one of 
their ten categories of potential adaptation strategies included as a guideline for their utilities’ required 
Wildfire Mitigation Plans.5 In California, utilities are also required to specifically consider climate impacts 
on historically disadvantaged communities in their system planning and investment strategies.  

https://lpscpubvalence.lpsc.louisiana.gov/portal/PSC/DocketDetails?docketId=26132
https://lpscpubvalence.lpsc.louisiana.gov/portal/PSC/ViewFile?fileId=Dn%2BQPiJgU10%3D
https://lpscpubvalence.lpsc.louisiana.gov/portal/PSC/ViewFile?fileId=Dn%2BQPiJgU10%3D
https://interchange.puc.texas.gov/search/documents/?controlNumber=53401&itemNumber=39
https://legiscan.com/TX/text/HB2555/2023
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Following the theme of risk-specific plans, that incorporate a climate vulnerability, Florida Public Service 
Commission, requires utilities to develop and implement storm protection plans (SPPs) to evaluate the 
ability of the electric grid to withstand and recover from hurricanes and tropical storms.6 These 
approaches to planning, strategically including climate change address cost recovery concerns and 
forecast priority investments.  

State Profile: Michigan Public Service Commission’s Michigan Statewide Energy Assessment 
(See next page) 
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Actions Commissions Can Take:  
MPSC's Michigan Statewide Energy Assessment 

 
Action At Glance: 

 

Why? 

The Assessment Includes: 

Themes Addressed 

The report was prompted by the January 2019 Polar Vortex 19, 
or PV19, wherein the extreme cold and a subsequent natural 
gas facility fire caused unprecedented stress on both electricity 
and natural gas deployment statewide. In response, Governor 
Whitmer issued Executive Order 2019-06, asking MPSC to 
evaluate the adequacy of electric, natural gas, and propane 
delivery systems during extreme weather events. 

• asset performance and conditions, 
• capital investments, 
•  operations and maintenance, 
• clean energy requirements and 

drivers, 
• aging distribution infrastructure, 
• supply and operations 
• considerations across seasons, 
• natural gas and electric 

coordination 

• local geographic nuances,  
• electric distribution risk- based 

planning models,  
• changing consumer behavior and 

technological adoption, 
• Forecasting challenges, 
•  MPSC closing recommendations 

given the aforementioned 
challenges 

 Legislative 
Actions 

Risk 
Assessment 

On Asset conditions and performance, 

MPSC identifies extreme wind and/or ice 
as the most detrimental climate impacts 
for its regulated utility electric distribution 
systems. 
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In addition to specific investigatory proceedings to address climate-related threats, public utility 
commissions in states with an Integrated Resource Planning (IRPs) or integrated distribution system 
planning (IDSP) process as a state regulatory planning framework may consider specifically calling out 
climate vulnerability assessments as integral to utility system planning.  

Climate Data and Mapping Tools 
This section will briefly summarize aspects of the existing climate impact modeling and vulnerability 
assessments tools that are currently available in the public sphere (see Table 2). It is important to note 
that these tools are not 100% accurate, particularly with regards to predicting singular extreme event 
days. However, general trends observed in climate data are relevant for utility system planning and 
should be considered. Consistent trends like higher temperatures or wetter conditions can impact future 
load forecasts as well as inform opportunities to prioritize consequence-based resilience investments. 
This type of information can be extrapolated from climate data inputs when utilized by utility system 
planners.  

Current commonly utilized threat-based risk assessments directly tie probability and/or deterministic 
methodologies to inform resilience and reliability planning in an uncertain, but somewhat predictable 
future. Climate risks are inherently unpredictable. Any resilience value for high-impact, low frequency 
(HILF) events associated with changing weather patterns and other natural hazards, require careful 
tracking of new forms of data and metrics. Regulators and utilities must ask themselves the following 
questions when considering any specific investment or adaptation strategy: 

● Does the cost of this investment outweigh the societal and/or specific grid benefit? 
● Is the next best alternative a better value for the cost-benefit calculus? 

Utility system planners considering climate vulnerability assessments should be aware that climate data 
is typically gathered and analyzed as a large-scale model dealing with global impacts. Any helpful 
analysis for state or utility service territory impacts will require a ‘downscaling’ of existing climate 
models to translate large-scale general circulation models (GCMs) into more localized results.7 
Downscaling allows scientists, regulators, and utility system planners to understand how climate change 
will impact local and regional climates. As noted in a recent report from Pacific Northwest National 
Laboratory on ‘Emerging Best Practices for Electric Utility Planning with Climate Variability: A Resource 
for Utilities and Regulators’ “downscaling GCMs can be time consuming and expensive. For this reason, 
utilities often team up with regional organizations and university partners to perform downscaling or 
otherwise apply GCM data to their service territory”.8 PUCs or utilities considering climate vulnerability 
assessment requirements might consider partnering with national laboratories, universities, or other 
third-party experts to conduct these types of assessments. 

Several institutions have highly advanced modeling capabilities that commissions might consider 
encouraging or requiring their utilities to utilize in developing their own threat-based risk assessments. 
State resilience initiatives often involve examining risks and potential impacts of man-made and natural 

https://www.pnnl.gov/sites/default/files/media/file/Final%20Report%206_7_2023.pdf
https://www.pnnl.gov/sites/default/files/media/file/Final%20Report%206_7_2023.pdf
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hazards to identify which investments will have the largest impact on either protecting or more aptly 
responding to climate vulnerabilities, usually based on a wide range of scenarios.  The Department of 
Energy has also developed Energy Risk Profiles for each U.S. state and FEMA Region that offers insights 
into the energy infrastructure landscape, potential energy system disruptions, and the impact and 
frequency of those disruptions.9 

Table 2: Sample of Publicly Available Climate Modeling Tools* 

Organization/Tool(s) Description 
 

National Oceanic and 
Atmospheric 
Administration  
 
U.S. Climate Resilience 
Toolkit 
 
Climate Mapping for 
Resilience and Adaptation 
(CMRA) tool 
 

As previously discussed in Chapter 2, the U.S. Climate Resilience 
Toolkit attempts to collate several interagency efforts across the 
federal government’s array of scientific institutions to deliver a highly 
localized climate mapping tool. Synchronized with NOAA’s current 
weather forecasting capabilities, the tool can provide immediate 
information on predicted weather impacts for the based on the last 
30 days of available data. 10 

Argonne National 
Laboratory’s Center for 
Climate Resilience and 
Decision Science 
 
Climate Risk & Resilience 
Portal (ClimRR) 
 

Argonne National Laboratory’s Climate Risk & Resilience Portal 
(ClimRR) is a tool to simulate future climate conditions at mid- and 
end-of-century for a range of climate threats. ClimRR provides free 
access to peer-reviewed climate datasets for climate vulnerability 
analysis. Some layers in the climate mapping portal allow for various 
equity-related criteria to overlay climate risks with census tract data 
on demographics, housing, income, and a community resilience 
challenge index. 
 

Pacific Northwest 
National Laboratory 
(PNNL) 
 
Climate Research Portal 

PNNL has made public their research into climate science including 
available datasets, models, and various publications. Users can also 
contact relevant PNNL staff for specific interests across drought 
research, hydropower modeling, water management, and Western 
U.S. climate simulations.  
 

U.S. Environmental 
Protection Agency (EPA) 
 
Climate Change 
Adaptation Resource 
Center (ARC-X) 

EPA has several tools primarily geared towards assessing climate risks 
to water utilities with their climate vulnerability assessments and 
adaptation strategies. For example, CREAT is a tool that specifically 
assists water sector utilities in assessing climate-related risks to utility 
assets and operations.  
 

https://www.energy.gov/ceser/state-and-regional-energy-risk-profiles
https://toolkit.climate.gov/
https://toolkit.climate.gov/
https://resilience.climate.gov/#top
https://resilience.climate.gov/#top
https://toolkit.climate.gov/
https://toolkit.climate.gov/
https://www.anl.gov/ccrds/ClimRR
https://www.anl.gov/ccrds/ClimRR
https://climate.pnnl.gov/
https://www.epa.gov/arc-x
https://www.epa.gov/arc-x
https://www.epa.gov/arc-x
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Climate Resilience 
Evaluation and 
Awareness Tool (CREAT): 
Risk Assessment 
Application for Water 
Utilities 
 
Vulnerability Self-
Assessment Tool: Water 
or Wastewater Utility Risk 
Assessment 
 
 

The ARC-X tool is a comprehensive interactive tool to help state and 
local governments effectively deliver services to communities even as 
the climate changes. Information in the toolkit contains risk 
assessments for climate-related threats, relevant adaptation 
strategies, and case studies illustrating how states and communities 
have successfully adapted to those risks. 
 

Federal Emergency 
Management Agency 
(FEMA)  
 
Risk Mapping, 
Assessment, and Planning 
(Risk MAP)  
 

FEMA has several tools available to accurately map flooding risk in 
the United States. The Risk MAP process is a framework by which to 
evaluate flood risk and associated costs due to flooding. FEMA’s 
publicly available tools could be utilized to map potential flooding risk 
for a utility’s assets.   

Cal-Adapt 
 

While the mapping and datasets are specific to California, the Cal-
Adapt tool provides the public, researchers, government agencies, 
and industry stakeholders with essential data and tools for climate 
adaptation planning, building resiliency, and fostering community 
engagement. Cal-Adapt is funded by the California Energy 
Commission and California Strategic Growth Council to provide 
publicly available datasets and climate mapping capabilities.   
 

*NOTE: This list is not intended to be an exhaustive list of publicly available tools. 

U.S. Climate Resilience Toolkit 

As previously discussed in Chapter 2, the U.S. Climate Resilience Toolkit attempts to collate several 
interagency efforts across the federal government’s array of scientific institutions to deliver a highly 
localized climate mapping tool. Synchronized with NOAA’s current weather forecasting capabilities, the 
tool can provide immediate information on predicted weather impacts for the based on the last 30 days 
of available data (Figure 3). 11 

 

 

https://www.epa.gov/crwu/climate-resilience-evaluation-and-awareness-tool-creat-risk-assessment-application-water
https://www.epa.gov/crwu/climate-resilience-evaluation-and-awareness-tool-creat-risk-assessment-application-water
https://www.epa.gov/crwu/climate-resilience-evaluation-and-awareness-tool-creat-risk-assessment-application-water
https://www.epa.gov/waterriskassessment/vulnerability-self-assessment-tool-conduct-drinking-water-or-wastewater-utility
https://www.epa.gov/waterriskassessment/vulnerability-self-assessment-tool-conduct-drinking-water-or-wastewater-utility
https://www.fema.gov/flood-maps/tools-resources/risk-map
https://www.fema.gov/flood-maps/tools-resources/risk-map
https://cal-adapt.org/
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Figure 3: Climate Mapping for Resilience and Adaptation in Real-Time 

 

Snapshot of Inland Flooding alerts from September 26, 2022. Florida is receiving significant warnings based on approaching 
Hurricane Ian. 

Argonne National Laboratory’s Climate Risk and Resilience Portal (ClimRR) 
Argonne National Laboratory has developed a similar mapping tool called ClimRR which simulates future 
climate conditions at mid- and end-of-century for a range of climate-related threats, including wildfire 
risk, precipitation amounts, expected wind, and temperature impacts. The tool also allows additional 
mapping layers for community impacts by layering in census tract data on demographics. The tool can 
also produce a ‘resilience report’ that summarizes impacts to critical infrastructure and community 
assets that give detailed vulnerability assessments.   
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Figure 4: Percent Change between Mid-Century and Historical Fire Weather Index Risk Average  

 
Snapshot of Fire Weather Index Summary tool from August 2023. The percent change in wildfire risk into the mid-century is 
mapped where the darker shades of red indicate higher risk areas and the shades of green are lower risk areas (see Figure 4). 

Cal-Adapt – A State Approach to Climate Resilience 
California state regulators required regulated utilities in the state to file climate vulnerability 
assessments for their utility operations. Utilities were directed to use the studies, models, data and tools 
from the most recent California Statewide Climate Change Assessment.12 Data for these assessments is 
publicly available via an online web portal called Cal-Adapt which allows for granular downscale 
modeling of climate impacts to communities and infrastructure. Cal-Adapt is used as a central 
information sharing platform with climate data, models, and projections for California that are available 
and accessible across multiple industry sectors.  

One aspect of the tool utilizes available climate data to project predicted average temperatures under a 
medium emissions and high emissions future (see Figure 5). In Los Angeles County, average annual 
maximum temperatures through mid-century and beyond are expected to rise. This has obvious 
implications for utility system planning with longer duration cooling seasons.  

 

  

https://climateassessment.ca.gov/
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Figure 5: Snapshot of Projected Temperature Increase in Los Angeles County 

 

Climate-Informed Resilience Strategies for Load Forecasting 
When state regulators review a utility’s proposed rate case filings involving resource procurement or 
other regulatory proceedings impacting resource adequacy, they are often tasked with analyzing 
whether a utility has sufficient resources to meet expected demand. This planning reserve margin metric 
for resource adequacy is informed by two primary inputs – resources and load. Of these inputs, there 
are several variables that can be considered (see Table 2). In an uncertain climate future, these 
secondary variables that inform both resources and load are both difficult to predict and difficult to 
incorporate into existing planning frameworks.  

Climatologists and current observed trends in extreme weather and climate have indicated that these 
events are both increasing in frequency and severity. EPRI notes that the “uncertainty in future climate 
hazards, grid technologies, policies, populations, and societal response will require that we move 
beyond relying on a backward-looking approach to planning, as historical climate records are no longer 
as reliable at adequately representing future climate conditions”13.  To date, regulators and utility 
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planners have used historical conditions to characterize the current hazard landscape and inform the 
planning for utility system operations. But if those historical conditions are no longer reliable predictors 
of future climate conditions, “expected [climate] changes are likely to increase risk [to] infrastructure 
designs”. State regulators need a better valuation and analytical process to fully understand the impact 
from extreme weather events while enhancing the resilience of the power system against such threats 
to minimize damage costs, outages, and the often-disproportionate impact to historically disadvantaged 
communities. 

Table 2: Reserve Margin Inputs14  
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In some instances, the utility has taken the initiative to conduct detailed climate vulnerability 
assessments for their service territories to better understand and predict expected hazards in future 
conditions. In Illinois, the utility ComEd study was produced with computational analysis and assistance 
from Argonne National Laboratory’s Center for Climate Resilience and Decision Science (CCRDS) to 
better understand three primary climate inputs “of immediate interest to ComEd for infrastructure and 
operations planning: surface temperature, wind, and humidity (represented via heat index)”.15 
Argonne’s CCRDS projected future climate impacts for both medium-emissions and high-emissions 
climate scenarios for mid-century to better understand the range of possible outcomes. In their analysis, 
“ComEd’s service territory are likely to be substantially warmer and more humid than historical (1995 – 
2004) conditions”.16  
 
ComEd recognized that these hotter and wetter conditions would have dramatic impact on their future 
load forecasting. Hotter and more humid days increase demand for space cooling while simultaneously 
reducing the distribution capacity of power lines (See Figure 1). Additionally, higher temperatures create 
multiple stress points within the system with the potential to overheat lines and equipment and cause 
equipment to deteriorate and fail at greater rates (see Figure 2). 17 These identified impacts from future 
climate conditions have dramatic implications for ComEd’s SAIDI reporting requirements where 
reliability may suffer absent specific climate-related investments to mitigate these hazards.  

Figure 1: Change in the seasonal count of cooling degree days (CDD) between the baseline and mid-
century periods. 18 

 
*NOTE: Maps in Figures 1 & 2 represent ComEd’s service territory in Northern Illinois 
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Figure 2: Change in the average seasonal daytime/nighttime maximum temperature between baseline 
and mid-century periods. 19 

 

What emerges from ComEd and Argonne’s CCRDS’s report is that climate impacts, while uncertain, have 
clearly defined trends that will impact reliability and service in the future. The shifts in load patterns 
from longer space cooling seasons and other related impacts to utility service have clear implications for 
utility resource procurement and planning. State regulators who adjudicate rate cases must make 
determinations about whether utility investment strategies are just and reasonable expenses for 
ratepayers.  

Consequence Prioritization and Cost-Benefit Analysis in a Climate Resilience Context 
Chapter 2 of this guide discusses how once a state PUC and its regulated utilities have identified the 
specific climate threats they face and the probable impact from those threats, they can begin to 
prioritize investments based on level of consequences.  Consequence is essentially the “other half” of 
the simple risk equation (Risk = Probability x Consequence) . Regulators can look to changing 
probabilities of extreme events (the above section) and be explicit about decreasing the consequences 
(Chapter 2). Traditional cost-benefit analysis from both utilities and regulatory commissions will play 
into determining which consequences represent the greatest threat to system reliability and societal 
impact.  

Consequence prioritization can help utilities understand and make informed decisions and develop 
appropriate resilience strategies. In a climate-resilience context, this includes evaluating specific climate 
risks to power generation and transmission, water supply and treatment facilities, communication 
networks, and other critical infrastructure. 

By systematically assessing and prioritizing consequences, utilities can allocate investments and 
resources towards the most critical areas of concern. This includes weatherizing infrastructure upgrades, 
establishing redundancy measures, enhancing monitoring and early warning systems, developing 



Energy Resilience Reference Guide 
 
 

 

23 
 
 

 

emergency response plans, and integrating climate resilience into long-term planning. Consequence 
prioritization enables utilities to proactively address climate-related risks, minimize service disruptions, 
protect public safety, and enhance the overall resilience of utility systems in the face of evolving climate 
hazards. 

II. PILLAR TWO: Climate-Related Threat Adaptation Strategies  
There are various weather or climate-related threats that are intensified by climate change, that directly 
affect the utility sectors and authorities of which public utility commissions have jurisdiction. These 
threats include but are not limited to, hurricanes, floods, droughts, heatwaves, polar vortexes, wildfires, 
coastal erosion, and extreme shifts in precipitation patterns. In this section, we will explore five specific 
hazard adaptation strategies currently employed by either regulated utilities or via regulatory 
commission action that mobilize effective solutions to abate climate impacts.  

Central to the discussion on climate resilience, climate change induces various threats that can lead to 
devastating consequences such as property loss, loss of life, disruption of essential services, and 
economic setbacks. Climate-related threat adaptation in the context of the electric power grid involves 
taking proactive measures to minimize vulnerability and increase the resilience of electric systems and 
critical infrastructure.  

Following a robust analysis of threat-based risk assessments and prioritizing which consequences to take 
preemptive measures with, state resilience planners and utilities can agree to an adaptation strategy. 
This usually results in preventive policy measures and investments to minimize the frequency and 
consequences of significant disruptions, and not to mention, buy down risk. Throughout the process of 
determining an adaptation strategy, state PUCs and utilities should work closely with State Energy 
Offices and Governors Offices to determine the appropriate strategic approach to further prevent 
identified consequences.  

States and utilities operate within limited financial constraints and investments in resilience measures 
reach a point of diminishing returns to value of dollars invested. State regulators are tasked with 
avoidance of ‘gold-plating’ the system (approving financially beneficial infrastructure investments above 
and beyond what is prudent) in their duty to set ‘just and reasonable’ rates through regulatory cost-
recovery decisions. The alternative is that costs are borne by customers that are disproportionate to the 
benefits they provide. 

Implementation of specific adaptation strategies should closely address the unique threat environment 
that a state or utility territory operates within. While some physical investments into improved reliability 
(i.e. vegetation management, replacement of aging infrastructure, automated distribution components, 
etc20) generally bolster resilience, a resilience valuation framework helps to prioritize those investments. 
Also recognizing that particular investments that have a low impact on addressing direct reliability, may 
improve those aforementioned low frequency, high impact events. State regulators, in conjunction with 
other key state agency stakeholders, are tasked with the final approval of those investments for cost-
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recovery and should endeavor to be intimately involved with the process by which those investments 
are justified. Many states have developed statewide climate or resilience plans that are a good starting 
point for a specific PUC climate resilience plan.  

A. Enabling Microgrids Deployment to Minimize Critical Infrastructure Outages and Enhance 
Customer and System Resilience 
NARUC and NASEO jointly manage the Microgrids State Working Group to improve the ability of states 
to plan for and develop microgrid projects, regulations, and policies.21 Several reports including papers 
on valuing resilience, user objectives and design approaches, funding and financing options, and clean 
energy microgrids explain in greater detail state energy office and regulatory considerations for 
microgrids. The NASEO-NARUC Microgrids State Working Group is planning to publish a comprehensive 
framework for state microgrid policy, programmatic, and regulatory frameworks in 2023 that will assist 
states with supporting regulatory environments that support the deployment of microgrid technologies. 

Microgrids provide resilience benefits by enhancing grid resilience, improving energy security, enabling 
rapid recovery and restoration, and offering flexibility and adaptability to changing energy landscapes. 
Their decentralized nature, diversified energy sources, and ability to operate independently from the 
main grid contribute to a more resilient and reliable energy infrastructure, ensuring the availability of 
power even in challenging circumstances. 

Microgrids are combinations of generation, storage, load management, and advanced controls, 
representing novel areas for state PUCs to regulate. A paramount consideration for PUCs is safety of the 
electric distribution system with affordability, resource adequacy, and system reliability. 

Enhanced Grid Resilience: Microgrids provide enhanced grid resilience by incorporating localized 
generation, energy storage, and intelligent control systems. In the event of a grid outage or natural 
disaster, microgrids have ‘islanding capabilities’ that can continue to supply reliable electricity to critical 
infrastructure, such as hospitals, emergency response centers, and community shelters. This capability 
helps minimize disruptions and enables faster recovery in affected areas. 

Energy Security: Microgrids enhance energy security by reducing dependence on centralized power 
generation and transmission systems. They also can help states achieve their decarbonization policy 
goals by incorporating distributed energy resources like solar photovoltaic panels, wind turbines, or 
combined heat and power (CHP) units, microgrids diversify the energy sources and increase local control 
over energy supply.22 This decreases vulnerability to external disruptions, such as fuel supply disruptions 
or cyber-attacks on centralized infrastructure. 

Demand Response and Load Management: Microgrids enable effective demand response and load 
management strategies. By leveraging advanced monitoring and control systems, microgrids can 
optimize energy consumption patterns, balance supply and demand, and manage peak loads more 
efficiently. This capability allows for demand-side management, load shedding, and load shifting, 
contributing to overall grid stability and resilience. 

https://www.naseo.org/data/sites/1/documents/publications/NARUC_Resilience_for_Microgrids_INTERACTIVE_021122.pdf
https://pubs.naruc.org/pub/E1F332D4-155D-0A36-31CB-889ABED753D5
https://www.naseo.org/data/sites/1/documents/publications/v2_NASEO_MicroGrid.pdf
https://pubs.naruc.org/pub/87CE4278-F947-EB1E-8337-1DD6799E6A5C
https://pubs.naruc.org/pub/87CE4278-F947-EB1E-8337-1DD6799E6A5C


Energy Resilience Reference Guide 
 
 

 

25 
 
 

 

Integration of Renewable Energy: Microgrids facilitate the integration of renewable energy sources into 
the energy mix. By coupling distributed generation from renewables with energy storage technologies, 
microgrids enable increased renewable energy penetration and reduce greenhouse gas emissions. This 
supports environmental sustainability goals while providing a reliable and resilient energy supply to 
connected communities. 

Rapid Deployment and Scalability: Microgrids offer rapid deployment and scalability, making them 
suitable for disaster response and recovery efforts. Their modular design allows for quick installation 
and expansion, providing immediate access to electricity in emergency situations or remote areas. This 
flexibility enables targeted deployment and can facilitate the restoration of critical services in a timely 
manner. 

These specific resilience benefits that enhance grid stability, promote energy security, and support 
efficient management of electricity supply make microgrids a particularly intriguing resilience 
investment strategy that state PUCs should consider.  

California Public Utilities Commission in consultation with he California Energy Commission and 
California Independent System Operator, has undertaken a number of activities to develop policies 
related to microgrids under SB 1339, on leveraging implementing microgrids strategically, preventing 
the creation of large amounts of additional cost. For example, The Microgrid Incentive Program, funding 
for community, local and tribal government-driven, reliability and resilience projects.  

Case Study: Hawaii Microgrid Services Tariff 
The Hawaii Public Utilities Commission was tasked with developing a specific services tariff for 
microgrids by the Hawaii Legislature in 2018 - Act 200 “Relating to Resiliency”. In 2018, the Hawaii 
Legislature passed Act 200 directing the Hawaii Public Utilities Commission (PUC) to establish a 
microgrids services tariff to encourage and facilitate the development and use of energy resilient 
microgrids.  

(See next page) 

 

 

 

 

 

 

 

 

https://www.cpuc.ca.gov/resiliencyandmicrogrids
https://www.hawaiianelectric.com/about-us/our-vision-and-commitment/resilience/microgrid-services-tariff
https://www.capitol.hawaii.gov/slh/Years/SLH2018/SLH2018_Act200.pdf
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Actions Commissions Can Take:  
Hawaii Microgrid Services Tariff 

 
 

 
Action at a Glance: 

 
 

Themes Addressed 

     How? 

The Hawaii PUC created two working groups: Market 
Facilitation and Interconnection Standards, with 
participants granted intervenor status. They 
addressed microgrid tariff language, DER programs, 
and new initiatives for microgrid development. Co-
chaired by Hawaiian Electric and Consumer 
Advocacy, other intervenors and interested parties 
were included as working group members. In 
February 2020, the two working groups submitted 
their Phase 1 report, complying with Order No. 36514, 
outlining microgrid definitions within the tariff scope 
and initiating discussions on compensation for 
eligible microgrid projects. 

 

The Results 

In May 2021, the Hawaii PUC approved the microgrid services tariff for 
Hawaiian Electric Company, defining two types of microgrids: 
customer microgrid and hybrid microgrid. They also accepted a 
Microgrid Participants Bill of Rights submitted by the Division of 
Consumer Advocacy, providing protections for program participants. 
In April 2022, the PUC issued Order No. 38293, outlining priorities, and 
establishing the Working Group process for Phase 2, with the Phase 2 
Working Group report expected in November 2022. 

Interagency 
Coordination 

Risk  
Assessment 

Legislative 
Actions 
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B. ‘Tiger Dams’ for Flood Mitigation and Control  
Tiger Dams are a type of temporary flood control system designed to provide rapid response and 
protection against flooding. They are portable, flexible, and designed to be easily deployed and an 
effective solution in emergency flood situations.  

A ‘tiger dam’ consists of a long, tubular, water-filled barriers made from high-strength geotextile 
materials, ranging from tens to hundreds of feet and can be interconnected to form continuous barriers 
of any desired length and can be stacked in multiple layers to increase the height of the barrier if 
necessary. Once in place, the tubes are filled with water, causing them to expand and create a solid 
barrier against flood waters. Like the widely used sandbag, the weight and stability anchors the barrier 
in place.   

There are effective resilience benefits to deploying Tiger Dams in a flood control situation. Tiger Dams 
have the ability to conform to uneven terrain providing a flexible design to be configured in various 
ways, such as around utility substations, riverbanks, or commercial property. Due to their capabilities of 
being stacked upon one another, they adapt to the changing water levels. Tiger Dams are also reusable, 
reducing the concerns of not being as cost-effective as other flood control methods.  

Although Tiger Dams are a specific, temporary solution for flood control, there are federal funding 
opportunities that can address that climate-hazard of flooding in the context of hazard adaptation and 
resiliency for critical infrastructure. Outlined in NARUC’s Guidebook for Federal Funding Opportunities: 
BIL, IRA, and Disaster Resilience, you will find funding streams that can be applicable. 

Case Study: Duke Energy’s Tiger Dam Deployment in North Carolina 
(See next page) 

 

 

 

 

 

 

 

 

 

 

https://pubs.naruc.org/pub/2B94EB6B-1866-DAAC-99FB-290897194F07?_gl=1*agzdu9*_ga*MTAwMzU1NTQyMi4xNTk3ODQ4Njg3*_ga_QLH1N3Q1NF*MTY5MjA2NTc5OS41MzAuMS4xNjkyMDY1ODA3LjAuMC4w
https://pubs.naruc.org/pub/2B94EB6B-1866-DAAC-99FB-290897194F07?_gl=1*agzdu9*_ga*MTAwMzU1NTQyMi4xNTk3ODQ4Njg3*_ga_QLH1N3Q1NF*MTY5MjA2NTc5OS41MzAuMS4xNjkyMDY1ODA3LjAuMC4w
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Actions Commissions Can Take: North Carolina’s 
Tiger Dam Deployment for Flooding Risk 

 
 

 
Action at a Glance: 

Duke Energy, a major electric power holding 
company in the United States, in the state of 
North Carolina must routinely prepare for 
major hurricanes and tropical storms, such as 
Hurricanes Dorian, Matthew and Florence. 
Duke Energy has categorized precipitation-
driven flooding due to extreme weather 
patterns as a significant risk to their operations. 
Many of Duke Energy’s existing substations that 
are in identified flood zones are protected by 
permanent flood walls and temporary modular 
flood walls, Tiger Dams, in the event of an 
adverse weather event. The North Carolina 
Utilities Commission has approved these 
investments. 

 

Themes  Addressed 

     Why? 

Tiger Dams are deployed around substations constructed 
before Duke Energy’s Design Flood Elevation (DFE) 
Standard which requires equipment elevations at or above 
100-year storms levels plus 2 feet, the 500- year flood level 
plus 1 foot or local ordinances, whichever is greater. 

 

Extreme Weather 
Preparation 

Innovative  
Technology 
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C. Commission Approval of Vegetation Management Plans in Context of Wildfire Prevention 
Wildfires are increasingly recognized as a climate hazard exacerbated by the effects of climate change. 
Wildfire occurrence have increased in frequency, intensity, and have resulted in altered vegetation 
patterns.23 As temperature and precipitation patterns shift, new regions of the country might 
experience more favorable conditions for vegetation growth, which increase fuel availability and fire 
risk.24  

Vegetation management, as it relates to wildfire prevention, is the strategic and deliberate management 
or removal of grasses, shrubs, and trees to restore and maintain ecosystems and limit the negative 
impacts of wildfires.25 Controlled burning, fuel reduction (thinning), and forest management are among 
the many techniques of vegetation management, yet vegetation removal remains the most popular.  

By integrating effective vegetation management into wildfire prevention or hazard adaptation 
strategies, utilities can strengthen community resilience to wildfires. Removing highly flammable 
vegetation located in critical areas reduces the likelihood of ignition and faster-paced wildfire spread. 
This practice is usually implemented along roadways, powerlines, critical infrastructure, and utility 
corridors to create fire breaks.26 A robust utility plan for vegetation management will also mitigate 
outage impacts during summer or winter storms by reducing the amount of potential tree falls that 
knock down or damage power lines.    

Case Study: Oregon Public Utilities Commission Wildfire Mitigation Plan Requirements 
(See next page) 
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Actions Commissions Can Take: PGE’s Advanced 
Wildfire Risk Reduction (AWRR) Program  

 
 

 
Action at a Glance: 

As a response to the Oregon Senate Bill 
762 request for the Oregon Public Utility 
Commission to implement wildfire 
preparedness, Portland General Electric 
Company (PGE) introduced the 2022 
Wildfire Mitigation Plan, featuring the 
Advanced Wildfire Risk Reduction (AWRR) 
program, alongside the Routine 
Vegetation Management program. AWRR 
primarily targets High Risk Fire Zones 
(HRFZs), conducting annual inspections, 
QA/QC measures, and communication 
with external entities. The program 
adheres to ORS 758.280-758.286 and 
employs insights from PGE's Wildfire Risk 
Assessment modeling to focus on 
targeted prevention and mitigation. 

Themes  Addressed 

     How? 

PGE's Advanced Wildfire Risk Reduction (AWRR) program 
encompasses key components addressing HRFZs. The 
program conducts annual vegetation inspections for 
overhead lines in these zones, implementing quality 
assurance and quality control measures, while also 
collaborating with counties, municipalities, and external 
agencies. Additionally, the AWRR program actively 
pursues hardening specific lines within HRFZs to enhance 
resilience. It operates independently of routine 
vegetation management, prioritizing findings from PGE's 
Wildfire Risk Assessment modeling program to prompt 
informed decision-making. Furthermore, AWRR adheres 
to the operational framework of ORS 758.280-758.286 
and ensures the removal of trees within striking distance 
of power lines, regardless of their health status, to bolster 
wildfire preparedness and safeguard against potential 
hazards. 

 
PGE identifies three AWRR Mitigation strategies: 

• Vegetation Inspection: PGE confirms clearance compliance and 
catches vegetation growth in between inspections, occurring 
annually outside of the three-year vegetation cycle. 

• Cycle Buster Tree Trimming: PGE addresses “cycle -buster” 
vegetation through the AWRR program, occurring annually prior to 
fire season declaration. 

• Enhanced Vegetation Management (EVM) Techniques: Annually, PGE 
prescribed these techniques for vegetation cases which exceed 
standard clearance procedures, such as greater clearances or partial 
to whole tree removal. 

 

Extreme Weather 
Preparation 

Risk  
Assessment 
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D. Developing Reliability Standards for Extreme Cold Weather & Related Winterization Efforts 
Winterization is the process of preparing and protecting critical infrastructure, equipment, and systems 
to withstand the challenges posed by cold weather conditions. This is particularly important for utilities 
that provide essential services like electricity, natural gas, water, and telecommunications, as extreme 
cold can lead to equipment failures, service disruptions, and potential safety hazards. By minimizing 
these disruptions, the grid can maintain a more consistent power supply during cold weather. 

Several commissions in the wake of recent extreme winter storm events opened investigatory dockets 
to assess the resilience of the electric grid to extreme cold conditions.272829 PUCs have a vital role in 
enforcing cold weather reliability standards and overseeing winterization efforts within the utility 
industry. PUCs might be tasked with establishing regulations and enforcing standards that a utility must 
adhere to for cold weather preparedness. A PUC will also approve a utility’s winterization plans and 
investments. In the aftermath of Winter Storm Uri, the Governor of Texas charged the PUCT with 
developing winterization standards for regulated utilities in the state.  

 

Case Study: Texas Winterization Standards in the Aftermath of Winter Storm Uri 
(See next page) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Energy Resilience Reference Guide 
 
 

 

32 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Actions Commissions Can Take: Texas 
Winterization Standards in the Aftermath of 
Winter Storm Uri 

 
 

Action at a Glance: 
In 2021 the Texas legislature passed 

Senate Bill 3 which directed the Public 
Utility Commission of Texas (PUCT) to 

develop and enforce winterization 
standards for emergency preparedness. 
The PUCT adopted rules later that year 

that compels generator and utility 
compliance with winter weather 

readiness recommendations derived 
from a 2012 Quanta Report. [ii] These 
rules were subsequently updated the 
following year in 2022 to include new 

standards applicable during both 
summer and winter events. Failure to 
comply with these standards results in 

hefty fines levied by the PUCT. 

Themes  Addressed 

     Why? 

Winter Storm Uri in 2021 triggered the worst energy 
infrastructure failure in Texas state history and nearly 
caused a complete catastrophic failure of the entire 
Electric Reliability Council of Texas (ERCOT) power grid. 
[i] The series of winter storms caused many billions of 
dollars in damages, millions of customer outages, and 
intense human suffering. The impact from one extreme 
weather event spurred multiple and ongoing efforts to 
address systemic climate risks in Texas, particularly 
threats from extreme cold weather. 

 

Extreme Weather 
Preparation 

Legislative 
Actions 

Looking ahead: 

The example of Texas in the wake of devastation caused by Winter Storm Uri 
reflects the realities of an uncertain future climate in Texas. Efforts to winterize 
assets are essential where climate uncertainties can cause freezing temperatures 
in regions that are not used to those extremes. Regulators have a responsibility to 
ensure safe and reliable utility service. The threat of grid failure from inadequately 
preparing for winter extremes should be an utmost consideration for state utility 
regulators. PUCs may consider developing their own winterization or related 
climate mitigation standards for generator, transmission, and/or distribution 
assets. 
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E. Equity-informed Climate Resilience Strategies at State PUCs 
To address the needs of energy justice communities and promote equity in utility resilience investments, 
several state-level strategies have emerged. These strategies recognize the disproportionate impacts of 
climate change and utility disruptions on marginalized and low-income communities, aiming to ensure 
their inclusion and resilience in the energy sector. 

States are implementing programs that provide targeted funding and incentives for utility resilience 
projects in energy justice communities. These initiatives prioritize investments in infrastructure, such as 
microgrids, renewable energy systems, and energy storage, to enhance resilience and reduce 
vulnerabilities. By leveraging data on socio-economic indicators, energy usage patterns, and 
environmental justice metrics, policymakers can prioritize resilience investments based on an accurate 
understanding of the communities most in need. 

Another consideration for climate-informed resilience strategies is to actively engage community-based 
organizations and energy justice communities in decision-making processes related to utility system 
planning. Commissions are working to establish advisory boards or task forces composed of community 
representatives, utilities, and state representatives with the goal of fostering community-led investment 
prioritization. 

State PUCs are revisiting their policies and regulations to remove barriers and promote equity, including 
developing intervenor compensation programs that encourage community-based organization 
participation in regulatory proceedings and implementing specific performance metrics to track progress 
in achieving energy justice goals. 

Case Study: CPUC’s Environmental and Social Justice Action Plan 
(See next page) 
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Actions Commissions Can Take: CPUC’s 
Environmental and Social Justice Action Plan 

 
 

Action at a Glance: 
CPUC’s ESJ Action Plan will 
guide CPUC policy and 
programs addressing 
Disadvantaged communities, 
All Tribal lands, Low-income 
households, and Low- income 
census tracts. 
Within the updated ESJ 
Version 2.0 goals is Goal 4: 
Increased Climate Resiliency 
in ESJ Communities. 

Themes  Addressed 

     Why? 

Winter Storm Uri in 2021 triggered the worst energy 
infrastructure failure in Texas state history and nearly 
caused a complete catastrophic failure of the entire 
Electric Reliability Council of Texas (ERCOT) power grid. 
[i] The series of winter storms caused many billions of 
dollars in damages, millions of customer outages, and 
intense human suffering. The impact from one extreme 
weather event spurred multiple and ongoing efforts to 
address systemic climate risks in Texas, particularly 
threats from extreme cold weather. 

 

Risk 
Assessment 

   Goal 4 Includes These Action Items:  

1) Initiate Climate Change Adaptation Planning with 
Emphasis on Disadvantaged Vulnerable Communities 

2) Consider Safety Policy Responses to Climate Change 

3) Framework for Integrating Resiliency Planning and 
Evaluation into Current Grid Planning Policy 

4) Propose new RAMP requirement in the SMAPOIR 
proceeding to address ESJ in the RAMP reports. 

The tentative work plans, corresponding to the preceding action 
items, include: 
1) CPUC clearly addressing the specific needs of disadvantaged and vulnerable communities in 
climate change adaptive planning through community engagement plans and climate change 
vulnerability assessments with community engagement 

2) CPUC created a GIS visual tool to accessibly educate the public on climate change utility 
infrastructure impacts in both California largely and ESJ communities specifically. 

3) CPUC standardizing definitions and measurements of resiliency and adaptive capacity by 
developing tools to guide resilience planning for energy providers. 

4)CPUC requiring IOU’s to identify and quantify the percentage of planned infrastructure 
mitigations occur within disadvantaged communities. 
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Questions Facing the Regulatory Community for Addressing Climate Resilience  
• What stakeholders should be involved in setting objectives for climate resilience at the state 

level?  
• How can stakeholder engagement strategies be equity-informed? How are climate-vulnerable 

communities assessed or mapped?  
o Are equity-informed resilience metrics being considered when evaluating cost-benefits 

methodologies? 
• What type of specific climate threats to critical infrastructure exist in your state? 
• How are you encouraging utilities to factor in climate change forecasts for your service area and 

consumer base into planning approaches for siting new assets? 
• Have you determined as a commission which types of climate threats you want your utility to 

investigate? 
• How can regulators measure preventative investments under consideration through a states’ 

Energy Resilience Plan? 
• What types of climate adaptation strategies and technologies does your state find the most 

effective? How did you determine that level of effectiveness? 
• Can existing reliability metrics be adjusted or enhanced to improve system resilience? 
• What type of new data requests are needed to make climate resilience investment decisions? 

 

APPENDIX 1: 

Additional considerations for Climate-Informed Resilience Strategies for Load Forecasting— 

- Climate Migration 
o While utilities have always factored in anticipated changes in the size and type of 

customers served, some population dynamics experts are projecting a significant 
increase in climate change-driven relocations inside the US in coming years. Factors 
prompting moves include sea level rise in coastal areas, prolonged high heat events, 
wildfires, drought and repeated flooding. 
 
Arguably underway already, this phenomenon is poised to accelerate, with significant 
implications for utilities serving the communities that people to, as well as those they 
leave behind. It should be noted that only those with the resources to move will be able 
to move, leaving the disadvantaged disproportionately behind in more hazardous 
locations. See: https://projects.propublica.org/climate-migration/ 

 

Additional considerations for Climate-Related Threat Adaptation Strategies  

https://projects.propublica.org/climate-migration/
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- Public Power Safety Shutdowns 
o In the wake of the devastating Hawaiian Electric Company (HECO)-sparked fires in 

Lahaina, West Maui, Hawaii, and the discussions and lawsuits that followed, Public 
Safety Power Shutdowns (PSPS) are back in the spotlight. This consequence 
minimization technique was pioneered in California in response to the several deadly 
and costly wildfires that states have experienced over the past two decades, and the 
litigation that followed. Wildfire threats are rising and threaten the financial stability 
and even viability of the utilities they visit.  
 
As there’s much more to wildfire defense than vegetation management, it’s likely that in 
the near-midterm future more PUCs will explore the policy and technical actions (e.g., 
networks of pole-mounted weather sensors, grid segmentation, increased use of drones 
for situational awareness, etc.), necessary to get PSPS programs in place before their 
catastrophic fires arrive. With lessons learned from CPUC’s experiences, educational 
outreach to their state’s business and residential customers explaining why PSPS actions 
are sometimes necessary should accompany these activities. 

 

- Planning for Extreme Heat Events and other Extreme Weather Events  
o A technical report produced by the Pacific Northwest National Laboratory (PNNL), 

intended to provide support to electric utilities and regulators for resilience plannings 
with best practices and examples of;  
 Utility forecasting  
 Resource planning 
 Contingency planning  
 Data development and Access 
 Pathways for decision making under deep uncertainty 
 Regulatory considerations 
 Coordination and cost-sharing approaches  

Report available here: https://www.osti.gov/biblio/1985294 

- Electric System Hardening 
o Resilience has taken on a variety of definitions, and as we learned, implemented 

differently depending on numerous of factors. Universally, we understand that 
proactively taking steps to ensure that your most critical functions and the assets that 
enable them are able to withstand, “operate through,” and rapidly recover from 
extreme weather events. This is often called “hardening,” which sometimes literally 
means to make an asset stronger, for example, retrofitting a transformer to be able to 
withstand projectiles hitting it from storms at higher rates of speed than previously 

https://www.osti.gov/biblio/1985294
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specified. But also figuratively, as in undergrounding power lines in fire prone areas, or 
elevating substation equipment in case of flooding, or fireproofing distribution poles, or 
insulating previously uninsulated wires, or in a coastal location, building a barrier wall 
around a grid system to reduce the risk of inundation from storm surge. 
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