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Executive Summary 

Over the past few years, large swaths of California have been subject to power outages due to 
extreme weather events and the cumulative impacts of climate change, either directly affecting 
local infrastructure or necessitating public safety power shutoffs.  The Western Riverside 
Council of Governments (WRCOG) developed an Energy Resilience Plan as a resource for 
WRCOG Members to develop and implement energy resilience solutions against power outages 
at critical facilities and infrastructure.  
 
The Energy Resilience Plan provides a framework for WRCOG members to identify critical 
facilities and infrastructure, and assess solutions for maintaining power during outages.  The Plan 
completes this in two ways: 1) identifying and prioritizing critical facilities; and 2) designing 
energy resilience solutions and assessing possibilities.  The Plan utilizes four evaluation factors 
to prioritize critical facilities, including social vulnerability, operational needs, physical hazard 
sensitivity, and existing onsite power infrastructure.  WRCOG was informed by a stakeholder-
first approach to identify the resilience needs of the region as well as the facilities considered for 
microgrid case studies.  WRCOG worked with its Member Agencies to identify critical facilities 
and critical loads, prioritize facilities based on the evaluation factors, and select facilities for 
microgrid case studies. The microgrid case studies were conducted at the following sites and 
found that a combination of onsite power generation sources and battery energy storage systems 
could maintain power during an outage:  
 

1. Wastewater Reclamation Plant (Banning, CA)  
2. Kay Ceniceros Senior Center (Menifee, CA)  
3. Riverside County Fire Station 16 (Jurupa Valley, CA) 
4. Riverside County Fire Station 17 (Jurupa Valley, CA) 

Water and wastewater systems are critical and essential services requiring reliable and resilient 
operation during and after natural disasters.  Incentivizing water districts to lower their energy 
consumption by lowering their electricity bills not only helps the district’s bottom line and helps 
reduce greenhouse gas emissions, but also helps in optimal pumping operation and helps the 
system operators prepare for resilience during grid outages.  With funding from the Bay Area 
Council, WRCOG completed a Water System Resiliency Study which assessed water facilities 
operated by one of WRCOG’s Member Agencies to identify energy resilience solutions to 
maintain operation during unplanned power interruptions. This study evaluated resiliency 
measures at two pump stations:  

1. Bergamont Pump Station  
2. Holcomb Pump Station  

With these documents, WRCOG Member Agencies are prepared with a decision-making guide 
regarding implementation of energy resilience projects to increase facility and community 
resilience against regional power interruptions. These documents can also serve as a guide and 
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template for governance organizations outside of Western Riverside County to navigate 
community resilience through energy resilience.   
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Problem Statement 

Nearly 2 million people live in the Western Riverside County subregion.  In the last five years 
power outages have been on the rise throughout California as the power grid deals with high 
energy consumption, clean energy transition, and impacts from climate events such as severe 
weather, extreme heat, and wildfires.  Extreme heat days, wildfires, and severe weather are all 
predicted to increase in the subregion due to climate change.  These challenges will be 
exacerbated by large population growth anticipated in the subregion, which will increase energy 
demand and further stress the energy grid.  
 
Riverside County faces climate exposures that pose considerable health risks to the population, 
especially to vulnerable groups.  The Western Riverside County subregion faces multiple 
socioeconomic challenges, including high rates of poverty, unemployment, and low education 
attainment making the residents more vulnerable to the effects of climate change.  More than half 
of WRCOG’s Member Agencies contain census tracts identified in the SB 535 Disadvantaged 
Communities Map, which are areas in the highest 25% percentiles for environmental burden in 
the state. Without planning for energy resilience, the combination of climate-change impacts and 
energy consumption has potential to disrupt power supply to critical facilities and communities 
in Western Riverside County.  

Project Description 

The Energy Resilience Plan is intended to guide decision making related to the identification of 
and investment into critical facilities and other community assets to increase adaptive capacity.  
This Plan achieves this in two stages: 1) identification and prioritization of critical facilities, and 
2) evaluation of design and implementation options for energy resilience solutions.  
 
Throughout development of the Plan WRCOG engaged with its Member Agencies to identify 
critical facilities that would be deemed appropriate for resilience upgrades. Several types of 
facilities were identified, including water system infrastructure, fire stations, emergency 
operations centers, and community centers.  In seeking to understand how location, 
demographics, and socioeconomic status contribute to climate vulnerability, and to prioritize the 
facilities for energy resilience investments WRCOG developed a tool in the form of a matrix that 
assigns a score to each facility.  The prioritization tool considers four evaluation factors: social 
vulnerability, physical and climate hazard sensitivity, operational needs and existing energy 
infrastructure.   
 
By using this tool and integrating feedback from Member Agency staff, WRCOG selected 
several sites for microgrid case studies.  In addition to these facilities, WRCOG partnered with 
UC Riverside’s CE-CERT to conduct an energy resilience study on water systems at a local 
water district.    
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Project Results  

The Energy Resilience Plan’s prioritization tool was found to be useful in the selection of 
facilities.  By basing the tool on the four evaluation factors the facilities that are most in need for 
energy resilience improvements were ranked higher, particularly the facilities that are located in 
or serve disadvantaged communities and those are risk to various climate hazards.  The top three 
facilities resulting from the prioritization tool would then be considered as candidates for the 
microgrid case studies.  

WRCOG staff created an advisory group of staff from Member Agencies and UCR CE-CERT 
consultants that could provide input and give feedback on the methods, findings, and selection of 
the facilities or infrastructure for the microgrid case studies.  WRCOG held multiple workshops 
with the advisory group that were open to all Member Agencies as well, and found them to be 
very useful in gathering outside perspectives throughout development of the Plan. Once the top 
three facilities were selected, WRCOG staff conducted outreach to the Member Agency and 
facility managers that are responsible for the facility to gather building information, consumption 
data, and operational needs.   

While the advisory group was helpful with providing feedback and input, it raised attention to an 
important issue which is additional education and training is needed for Member Agency staff 
and stakeholders to effectively work on climate adaptation, energy efficiency, and energy 
resilience work in the subregion.  Some of WRCOG’s Member Agencies are small to medium 
local governments that don’t have the technical or staff capacities to work on climate adaptation 
and energy resilience planning projects.  This made seeking input on a potential microgrid and 
energy resilience project limited at first until some education was provided to gain a better 
understanding of energy and climate resilience, the proposed microgrid case studies and how 
these fit into the overall goals of climate adaptation.  One recommendation for future grant 
managers would be to include a small portion of grant funding for education and peer-to-peer 
learning so that staff and potential stakeholders can be knowledgeable in climate adaptation, 
energy efficiency, and resilience planning.   

The microgrid case studies were completed by assessing various building construction 
documents and energy use data, along with microgrid modeling software.  During the data and 
document sourcing process, staff encountered another barrier where not all documentation and 
construction documents were readily available for the facilities undergoing a case study.  Staff 
and the consultant team were able to fill in information for the missing documents by working 
closely with facility managers for most case studies, however, the Fire Station 16 case study was 
more difficult and eventually found that the building was not fit to be a future microgrid and 
resilience center. An alternative facility, Fire Station 17, was selected as a replacement as it was 
still located within the city, scored highly in the prioritization matrix, and was of the same type 
of facility.  Future agencies conducting similar case studies could consider the availability of 
construction documents and associated information as a prerequisite to qualify for a microgrid 
case study.  
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WRCOG’s consultant, AECOM, conducted microgrid case studies by utilizing the HOMER 
microgrid modeling software to identify and assess potential energy resilience options.  The 
software provided various scenarios and combinations of power sources, but overall found that 
installing solar photovoltaic (PV) systems with battery energy storage systems (BESS), and a 
backup generator were optimal to maintain power at each of the facilities during an outage.  Each 
facility also showed a potential for a microgrid based on the energy resilience options identified, 
preliminary project economics, and the facility’s setup and local grid infrastructure.  

This Plan also recognizes that water and wastewater systems are important elements of 
resilience, but water systems were not a focus of AECOM's scope of work. Instead, UCR CE-
CERT was hired to conduct a resilience analysis of water systems in Western Municipal Water 
District’s (Western Water) service area, which was completed as a supplement to an existing 
project UCR had with Western Water.  The analysis found that by reducing the energy 
consumption and demand at the two pump stations, the existing setup at the pump stations have 
capacity to maintain operations due to having both electric and natural gas-driven pumps.  
Additionally, the study assessed the power supply and natural gas pipeline and found potential 
interconnection points to add additional electricity and natural gas supply to these facilities.  
Finally, the study recommended the addition of backup generators along with solar PV and 
BESS could increase resilience to outages.  

Next Steps 
WRCOG completed the Energy Resilience Plan and presented the document to its Executive 
Committee at the December 5, 2022 meeting.  The WRCOG Executive Committee approved the 
Energy Resilience Plan and direct staff to pursue funding opportunities to advance the identified 
projects further along in the design process and conduct energy resilience planning activities.  
Staff can continue to take steps towards implementation of the microgrid case study projects, 
such as seeking additional grant funding to conduct additional case studies, or funding to 
complete the microgrid engineering design process on the case study facilities to make them 
“construction ready”.  
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Executive Summary

Western Riverside Council of Governments (WRCOG) developed 
this Energy Resilience Plan (Plan) as a response to these increasing 
power interruptions. When implemented, the Plan will allow WRCOG 
and its member agencies to be better prepared to withstand and 
adapt to the impacts of climate change. The Plan serves as a resource 
for developing and implementing energy resilience solutions in 
the subregion. It outlines a process consisting of two core actions: 
identifying and prioritizing critical facilities and designing for energy 
resilience (see Figure ES-1). 

For future decision-making, the Plan provides information on how 
to prioritize public facilities for implementation of energy efficiency 
upgrades, local energy generation, microgrids, and energy storage 
systems to increase facility and community resilience.

The Plan also serves as a handbook to guide decision-making related 
to the identification of and investment in critical facilities and other 
community assets. The Plan outlines four evaluation factors—social 
vulnerability/community value, operational needs, physical hazard 
sensitivity, and existing infrastructure—that are used to identify and 
prioritize facilities in need of resilience upgrades and investment. These 
four factors, along with possible resilience interventions, are discussed 
in the Plan through case studies of four facilities located in three 
WRCOG member cities.

Over the past few years, millions of  Californians have lost power due 
to environmental hazards either directly damaging local infrastructure 
or necessitating public safety power shutoffs. Extreme heat days, 
wildfires, and flooding are all predicted to increase in the subregion 
due to climate change. These challenges will be exacerbated by large 
population growth in the region, which will increase energy demand 
and further stress the energy grid. 



Figure ES.1. Overarching Energy Resilience Assessment and Project Development Framework

A concept-level component sizing and basis 
of design was applied to four case studies. 
The facilities that were chosen as case studies 
were facilities that ranked high according to 
the prioritization methodology presented in 
Section 2.4 and that were also representative 
of other common critical facilities in the WRCOG 
subregion. These case studies demonstrate 
specific solutions to enhancing energy resilience 
at fire stations, water treatment facilities, and 
community centers across the WRCOG subregion 
and inform the design approach for other facility 
types. The scope of potential projects is shown in 
Figure ES.2.

The combination of the Plan and case studies 
provided a foundation for a systematic 
assessment and project development process 
that considered both the technical and financial 
solution. The next steps for WRCOG include:  

•	 Apply the technical solution development 
methodology at the other high-ranking critical 
facilities to define the applicable resilience 
projects for implementation.

•	 For selected facilities, develop concept and/or 
detailed designs that are suitable for funding, 
financing, and construction.

•	 Identify partnership opportunities for planning, 
funding, and implementing climate actions.

•	 Determine which strategies will require 
environmental review, technical analysis, and/
or complex partnerships and permitting.

•	 Track new federal funding opportunities as 
guidance is released.

•	 Based upon the developed concept designs, 
begin preparing application materials for 
the state grants that have been allocated 
additional funding in the Governor’s 2022-
2023 budget.

Facility Identifi cation

Prioritization Assessment

• Community Value
• Operational Needs
• Hazard Sensitivity 
• Existing Infrastructure

Defi ning Facility Project Requirements

• Resilience Requirements
• Existing System Assessment
• Gap Analysis

Selecting Resilience Strategies

• Feasibility and Concept Design
• Identifying and Pursuing Financing

Project Implementation

• Engineering Analysis and Design
• Construction and Commissioning

Facility 
Selection

Identifi cation and Prioritization 
of Critical Facilities

Evaluation of Design and 
Implementation
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Figure ES.2. Scope of Potential Facility Energy Resilience Projects across WRCOG

 12  Member Jurisdictions Represented

 72 Critical Facilities Identifi ed

 178 Energy Loads Identifi ed as Uninterruptible

 141 Energy Loads Identifi ed as Essential

 27  Emergency Response Facilities

 27  Critical Infrastructure Nodes

 18  Community Resilience Hubs

With this report, WRCOG members are prepared 
with a decision-making guide regarding 
implementation of energy resilience projects to 
increase facility and community resilience against 
regional power interruptions. This Plan may also 

serve as a guide and template for governance 
organizations outside of Western Riverside County 
to navigate community resilience through energy 
resilience. 

Photo Credit: WRCOG



1.	 Introduction
WRCOG represents the collective voice of 22 
member agencies, including 18 cities, the County 
of Riverside, Eastern and Western Municipal Water 
Districts, and the Riverside County Superintendent 
of Schools. Western Riverside County is known 
for its warm, dry Mediterranean climate. Eleven 
of WRCOG’s member’s jurisdictions are located 
at the base of mountain areas, including the 
Santa Ana Mountains in the Cleveland National 
Forest (home to the “Holy Fire” in 2018). In recent 
years, millions of California power customers 
have gone without power due to Public Safety 
Power Shutoffs (PSPS) events, which have been 
standard practice for many years but not to the 
current scale until recently. Extreme heat days, 
wildfires, and flooding are all predicted to increase 
in the subregion due to climate change. These 
climate-related challenges will be exacerbated by 
large population growth in the region, which will 
increase energy demand and further stress the 
energy grid. 

WRCOG has developed this Plan as a response to 
increasing power interruptions resulting from such 
strains and stressors as wildfires, extreme heat 
events, and PSPS. As the Plan is implemented, 
it will allow WRCOG and its member agencies 
to be better prepared in the coming years for 
climate change impacts. Building on the previous 
initiatives, CAPtivate and Resilient IE, the Plan 
provides a framework for decision-making to 

develop targeted and prioritized energy resilience 
projects. 

The ability of each agency to respond locally 
to climate-related disruptions depends heavily 
on the dependability of the energy and power 
supply at critical facilities. This Plan contributes to 
improving resilience in the region by developing a 
blueprint for facility energy resilience assessment, 
technologies, projects, and applications for 
WRCOG’s member agencies to be able to respond 
to environmental events when the need arises.

The Plan was informed by a stakeholder-first 
approach to identifying the energy resilience 
needs of the subregion. WRCOG worked with 
each member agency to identify critical facilities 
and critical loads, prioritize facilities based on 
a multiple-criteria methodology, and develop 
strategies to maintain the power supply during 
grid interruptions from environmental or PSPS 
events.

1.1.	 Why Energy Resilience?
Energy Resilience, like energy supply more 
generally, is a means to an end. When energy 
supply for a community is reliable and affordable, 
it is transformative, leading to greater prosperity 
and greater quality of life for all. Energy 
infrastructure has become so ingrained in the 
daily necessities of life that it has been taken for 
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granted in many communities. It is only in recent 
years, through an uptick in energy disruptions 
caused by unprecedented environmental hazards 
and natural disasters, that communities have 
begun recognizing just how fragile this critical 
infrastructure can be. 

This recognition has driven some communities, 
and WRCOG in particular, to action. As an agency 
charged with facilitating collective action on 
important issues that affect its members, WRCOG 
has developed this Energy Resilience Plan as a 
means to an end: a means to improve the social 
and economic resilience of the Western Riverside 
community through acting on the fragile yet critical 
infrastructure that the community relies on, energy.

WRCOG and its member agencies established 
goals for the Plan early on to guide the 
development process and ensure a Plan that best 
serves the needs of the community. These goals 
are:

•	 Consistent access to electricity for all critical 
public safety community facilities

•	 Fundamental health and safety services 
at critical public and private facilities for all 
members of the community

•	 Replicable examples of how energy resilience 
can be implemented at prototypical locations

1.2.	 WRCOG Context
WRCOG is a joint powers authority whose purpose 
is to unify Western Riverside County so that it can 
speak with a collective voice on important issues 
that affect its members. Member agencies include 
18 cities in Western Riverside County, the County 
of Riverside, the Eastern and Western Municipal 
Water Districts, and the Riverside County 
Superintendent of Schools. WRCOG examines 

a range of regional matters critical to Western 
Riverside County’s future. In April 2020, the Bay 
Area Council awarded WRCOG a grant to develop 
this Plan as part of the California Resilience 
Challenge Committee.

WRCOG has been a leader in promoting energy 
efficiency, sustainability, and resilience in Western 
Riverside County. It has numerous programs to 
assist its members in enhancing their sustainability 
efforts including:

•	 Inland Regional Energy Network (I-REN): a 
collaboration between WRCOG, the Coachella 
Valley Association of Governments (CVAG) and 
the San Bernardino Council of Governments 
(SBCOG) to actively participate in California’s 
Clean Energy initiatives and build a stronger 
clean energy economy and community. 
I-REN has a vision to connect residents, 
businesses, and local governments to a 
wide range of energy efficiency resources to 
increase energy savings and equitable access 
throughout San Bernadino and Riverside 
Counties. I-REN programs and services include 
three sectors: a Public sector, a Codes and 
Standards sector, and a Workforce Education 
and Training sector.

•	 Resilient IE: A suite of resources to assist with 
local resilience planning and adaptation to 
climate hazards. Resilient IE resources include 
vulnerability assessments and adaptation 
strategies, hazard and evacuation maps, a 
Climate Resilient Guidebook, and Resilient IE 
toolkit/template Resilient Element.

•	 Clean Cities Coalition: A program designed 
to reduce petroleum use in the transportation 
sector through the integration of advanced 
alternative technologies, including zero-
emission vehicles, and to improve air quality in 
Western Riverside County.



1.3.	 Climate Change
Climate is the long-term behavior of the 
atmosphere – typically represented as averages 
– for a given time of year. This includes average 
annual temperature, snowpack, or rainfall. 
Human emissions of carbon dioxide and 
other greenhouse gas (GHG) emissions are 
important drivers of global climate change, and 
recent changes across the climate system are 
unprecedented. Greenhouse gases trap heat 
in the atmosphere, resulting in warming over 
time. This atmospheric warming leads to other 
changes in the earth systems, including changing 
patterns of rainfall and snow, melting of glaciers 
and ice, and warming of oceans. Human-induced 
climate change is already affecting many weather 
and climate extremes in every region across the 
globe. Evidence of observed changes include 
heatwaves, heavy precipitation, droughts, and 
hurricanes.1

While climate projections cannot predict what will 
happen at a certain date in the future, projections 
can provide cities with information about what to 

1	  Intergovernmental Panel on Climate Change. (2021). Summary for Policymakers. In: Climate Change 
2021: The Physical Science Basis. Contribution of Working Group I to the Sixth Assessment Report of the 
Intergovernmental Panel on Climate Change [Masson Delmotte, V., P. Zhai, A. Pirani, S.L. Connors, C. Péan, S. 
Berger, N. Caud, Y. Chen, L. Goldfarb, M.I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.B.R. Matthews, T.K. Maycock, 
T. Waterfield, O. Yelekçi, R. Yu, and B. Zhou (eds.)]. Cambridge University Press. In Press.

2	  Center for Climate and Energy Solutions
3	  Presidential Policy Directive – Critical Infrastructure Security and Resilience

expect from the climate in the future. For example, 
climate projections can estimate how much 
warmer the temperature will be in summer or how 
many more extreme weather events are likely to 
occur in the future. Climate projections, however, 
cannot forecast with precision when those events 
will occur. 

In short, climate change is expected to make many 
natural hazards more frequent and more severe, 
which exacerbates the potential hazard sensitivity 
of critical infrastructure and assets and vulnerable 
populations.

1.4.	 Energy Resilience 
Definition and Context
Resilience can be defined as “the ability 
to anticipate, prepare for, and respond to 
hazardous events, trends, or disturbances.”2

Energy resilience, meanwhile, has been defined 
as “the ability of energy systems to prepare for 
and adapt to changing conditions and withstand 
and recover rapidly from disruptions.”3
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