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Introduction Natural disasters can devastate cities. Hurricanes, earthquakes, and floods create 
widespread displacement and threaten the core infrastructure on which a city thrives. 
And as the climate changes, extreme weather events will be more severe and more 
frequent. This demands an increase in resilience, especially for critical facilities like 
shelters that are a city’s first line of protection for residents displaced by disasters.

Severe disasters have the potential to leave critical systems exposed to long-term 
disruption, including those essential for maintaining critical post-disaster services. 
The San Francisco Lifelines Interdependency Study found that several of the 
city’s major infrastructure systems could take weeks or months to recover after a 
major earthquake. Furthermore, the two of the most impacted systems, fossil fuel 
distribution/storage and roadways, are necessary to keep generators running at 
shelters and facilities. During Hurricane Sandy, stories of heroic first responders 
carrying cans of fuel up multiple flights of stairs to keep hospital generators running 
exemplify how fragile infrastructure further stresses our emergency response systems.

What is Resilience?  
Resilience is the measure of a 
community’s preparedness for disasters 
or long-term economic stress. Resilient 
systems are those that help communities 
survive, adapt, grow, and prepare for 
long-term changes that may stress the 
community or immediate shocks that 
disrupt the community. Planning for 
resilience means creating multiple layers 
of resource provision to ensure that 
the city can continue to thrive before, 
during, and after a major economic or 
natural disaster.
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Solar and Storage:  
A More Resilient Solution

Solar photovltaic arrays and battery energy storage offer a new paradigm for post-
disaster critical facility resilience. Solar and storage do not depend on fossil fuel 
storage, fuel transport, or fragile regional infrastructure systems to keep running. 
When properly sizedand designed, they can meet a facility’s energy needs even in 
stormy conditions. Additionally, solar and storage are:

• Zero emissions, which benefits the environment and human health

• Safer, since they require no fossil fuel storage

• More reliable

• Lower maintenance

• Economical by offsetting electricity purchases in normal operation

This document is a guide to planning resilient solar and storage for a city’s critical 
facilities and shelters. The eight step process and best practices documented in this 
work were developed through a grant from the U.S. Department of Energy and 
piloted with the City and County of San Francisco. They are designed to help any 
community improve its post-disaster resilience by understanding emergency energy 
needs, evaluating, and financing appropriate solar and storage solutions.
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STEP 1

Planning for Resilience:  
Shelters and Hazard Plans 

Prior to starting a resilient solar and storage project, it is important to understand 
the city’s critical facilities and emergency response procedures. Most cities have an 
all-hazards mitigation plan to ensure eligibility for Federal Emergency Management 
Agency (FEMA) assistance, but these are not usually living documents and may not 
contain actionable information for resilient solar and storage planning.

Therefore, the first step is to compile a complete list of facilities that can function 
as operations centers and shelters after a disaster. Depending on how the city is 
organized, any number of buildings across multiple departments could be classified 
as shelters. So to gather a complete list, engaging other city departments is critical. 
This process also creates an opportunity to find resilience champions across the 
government and build internal support for the project.

With each department or facility, it is important to understand:

• What is the nature of the facility, and how might it be used after a disaster?  
Is it a shelter or an emergency operations center?

• Will it need power after a disaster, and if so, how much?

• Is the structure expected to be immediately occupied after a disaster?

It is recommended that all critical facilities be mapped in a single interactive 
database containing information about their post-disaster operation. This map 
provides an intuitive interface for emergency response, resilience, and post-disaster 
planning and management. It also allows quick identification of neighborhoods 
where additional shelters may be required (i.e., fath-based organizations or private 
facilities) to serve the population. Finally, mapping shelters allows for federal hazard 
maps to be overlaid for a quick understanding of the threats at each location. FEMA 
flood maps, liquefaction zones, and other hazards can quickly be overlaid to assess 
which shelters are most likely to be operational after each type of disaster.
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Most importantly, the information collected in this map should be kept up to date 
as facilities are upgraded or added, or as new emergency response plans are 
developed within the city.

Possible Shelter Buildings and 
Critical Facilities to Include:
• Emergency Operations Centers

• Hospitals and Medical Centers

• Libraries and Schools

• Recreation Centers and Parks

• Police and Fire Stations

• Assembly Halls, Stadiums,  
and Conference Centers

• City-Owned Parking Lots

• Faith-Based Organizations

Other

Library

Recreation center

School

Map: Google Earth. Data: SIO, NOAA, U.S. Navy, NGA, GEBCO, Gray Buildings © 2008 Sanborn, 
CSUMB SFML, CA OPC
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Image: Solar panels at the SFPUC Headquarters

Image: Shelter facilities studied as sites for resilient solar and storage in San Francisco.
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Who to Engage?  
While each city is unique, management of shelter buildings is  
usually dispersed across multiple city departments. Some that  
should be engaged include:

• Public Works

• Emergency Response

• Public Health

• Facility Owners (e.g., Parks and Recreation, Libraries, School 
Districts)

• Mayor’s Office

• Fire

• Police

Recommended Actions 

• Engage all city departments in hazard planning and identify which facilities must remain operational after a  
disaster and which serve as shelters

• Map all shelters and critical facilities along with information about hazards, structural integrity, backup power,  
and power needs

• Publish the map to all departments and engage departmental champions to keep the information up to date

• Review all-hazards mitigation plan and any other emergency response plans to ensure that power needs and 
sources are addressed

• Undertake an infrastructure resilience survey to understand where the most critical gaps in city infrastructure 
capacity would arise after a disaster
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STEP 2

Identifying the Best Sites  
for Resilient Shelters

After mapping shelters and critical facilities, the next step is to identify the most 
important facilities for resilient solar and storage deployment. Ideally all facilities 
would receive upgrades, but it is more feasible to build a long-term deployment 
strategy starting with the right projects to build support for a larger scale endeavor.

The best way to build support is to ensure that the pilot projects span departments in 
the city, reach out to all neighborhoods, and engage council members, supervisors, 
and neighborhood empowerment leaders. This can be very time-consuming as it 
requires direct engagement with citizens to ensure that most important and visible 
facility for each community receives upgrades. The engagement pays off, though, by 
building a grassroots coalition to support resilient solar and storage and to ensure 
that the project has the greatest positive impact.

It is helpful to try and identify at least two prospective facilities for each 
neighborhood, council district, or jurisdiction to study for solar and storage. Not all 
facilities are right for upgrades due to poor solar availability, structural stability, or 
threats from hazards. These can be studied through the map created in Step 1 to 
ensure that community discussions center quickly on the most viable sites. In some 
cases, private facilities such as faith-based organizations may offer more prominent 
shelter spaces than city-owned facilities, which creates an opportunity to expand the 
list of shelters and engage a different community directly in the push for resilience.

One last consideration in identifying appropriate sites for resilient solar and storage 
is location. The best candidate facilities are those in close proximity to other critical 
services. Shelters with adjacent grocery stores or medical centers act as disaster 
relief hubs. Experience in the City of San Francisco showed that areas with multiple 
collocated services proved to be the best opportunities for resilient microgrids.
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Image: Gymnasium at St. Ignatius High School
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Strategic Engagement: City of San Francisco  
When planning resilient solar and storage pilot locations for San 
Francisco, neighborhood outreach was one of the most important actions. 
San Francisco is comprised of 11 supervisor districts, each with a defined 
geography. To build political momentum, the solar and storage team met 
with each supervisor’s office to understand which facilities, if upgraded, 
would be most impactful for the community. The team also engaged the 
Neighborhood Empowerment Network, a coalition of community leaders 
across the city, to directly engage community groups and ensure an 
equitable distribution of solar and storage pilots. These efforts were well-
received by the community and the Board of Supervisors, and has built 
strong support for solar and storage from the highest levels of government 
to the grassroots. 

Recommended Actions 

• Build a network of support for solar and storage at the grassroots level by engaging with community leaders  
and community groups about their goals for resilient shelters

• Work with community leaders to identify the most promising facilities, but identify more than one to study feasibility

• Engage with neighborhood empowerment efforts to strengthen the conversation at all levels and make the right 
connections to communities

• Choose pilots wisely—if the city is divided into jurisdictions, ensure that pilot sites are distributed evenly and  
with a priority on equitable access
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Appliances
How will each 
appliance bet 
used after a 

disaster?Lighting
Where is it 

required, and 
how will it be 
controlled?

Telecom
Are wifi, radio, 

servers, and 
cell phones 
required?Computers

How many are 
required and 

on what 
schedule? HVAC

Is heating or 
cooling 

required, and 
is it electric?

Operations
What purpose 

will the 
building serve 
in a disaster? Solar PV

Is the roof 
structurally 
sound and 
unshaded?

Hot Water
Is electric hot 

water 
generation 
required?

Existing
Are the 

emergency 
circuits already 

separated?

9

STEP 3

Walking the Site and 
Assessing Critical Loads 

Getting to a final PV array and storage deployment requires confirming the power 
demand of the site and the solar and battery potential. To do this, it is good practice 
to walk the site with the facility manager and confirm the loads, their operating 
schedules, and the structure of the existing building systems.

Prior to the visit, it is best to understand the building energy load, if possible. Review 
billing or meter data to understand normal energy use patterns. After the visit, pair 
the utility data with lessons learned on-site to construct a normal and emergency 
power use profiles of the building. This can be as general as assuming a percentage 
of the normal load for an emergency, or as detailed as documenting every fixture 
and light needed after a disaster. Archetypes of loads from typical shelter buildings 
can also serve as a starting point.
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However the load is constructed, make sure that it representative of the facility by 
reviewing it with the facility manager and comparing to utility data.
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Image: Breaker panel at John O’Connell High School
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Recommended Actions 

• For all shelter facilities, encourage resilience champions to start 
collecting and storing energy use data. If possible, collect and 
store Green Button data as well as bills.

• Prepare a worksheet for site visits that addresses the major aspects 
of energy load and emergency operations requirements

• Visit critical facilities and shelters to understand their emergency 
operation and load patterns to emergency load assessment

• Create or refine archetypes of emergency loads for shelters and 
critical facilities that can apply to multiple facilities

Preparing for a Site Visit 

Prior to the site visit, a few items should be prepared: 

1. If possible, review the normal operating electrical load. This can be done either from utility bills for the facility  
or through the Green Button program (www.greenbuttondata.org), which allows facility owners to download interval 
data on their electricity use for free.

2. Prepare a list of questions covering the lighting, plug loads, emergency operations, medical services, and building 
use that will help assess how the emergency load differs from normal operation.

3. Review any emergency operation plans for the building or emergency information that will inform an understanding 
of post-disaster building operation.
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Image: Electrical Panels at 1640 Mission



12

STEP 4

What’s Right for the Site? 
Microgrids or Stand-Alone 
Systems 

In addition to loads, a site visit allows assessment of the capacity of the building 
and site for resilient solar and storage. This will involve examining the site and the 
surrounding area since a site may pursue resilient solar and storage as a stand-alone 
project or as part of microgrid with its neighbors. Stand-alone systems are easier 
to procure and manage, but microgrids improve resilience by enabling sharing of 
solar and storage resources. The decision of microgrid vs. stand-alone is largely 
determined by two factors:

1. Are there neighboring services that would benefit from resilient  
emergency power?

2. Is there sufficient capacity on the roof, parking lots, or site for  
solar and batteries?

During a site visit, these two questions should be answered. Neighboring services 
can be assessed by examining a site map and visiting nearby facilities. If a site has 
nearby grocery stores, medical facilities, or community centers, a microgrid may be 
a viable technical alternative. However, microgrids often face significant policy and 
regulatory barriers, so before proceeding with design investigate what barriers may 
exist.It is recommended that the local utility is contacted to determine the feasibility 
of microgrid operation and how a microgrid can safely operate in their distribution 
system.

The other question to answer is if the site visit has space exists for solar and storage. 
As with load assessment, prepare a list of questions to investigate solar and storage 
resource, structural stability of the roof, and site areas where solar and storage can 
be placed. During the visit also aim to understand any existing backup generators or 
power systems to help calculate whether solar and storage should satisfy the full load 
or complement an existing backup system.Ph
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Image: Solar panels at Maxine Hall Health Center



13

Some of these questions are easily answered using satellite images or GIS maps of 
the site, but understanding structural limitations, roof equipment, or shading on the 
site is best accomplished on-site.

Some Questions That Are  
Helpful to Ask Are:
• How much space on the roof  

is available for solar?

• Can the roof support solar 
panels, and can supports 
penetrate the roof?

• Is the roof shaded by 
overhanging vegetation at any 
point in the day or year?

• Are there other areas (e.g., 
parking lots or open space) 
where panels could  
be located?

• What space exists for batteries 
on the site or in the building?

• What backup systems already 
exist in the building, and how 
much load do they supply?
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Image: Solar potential for 1899 Waller Street including solar potential of adjacent land
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Recommended Actions 

• Use mapping tools and satellite images to assess the solar roof 
and site area for all shelters and critical facilities. Google Earth 
and Project Sunroof are good starting points for evaluating  
solar potential.

• Identify clusters of facilities that would benefit from a microgrid.

• Prepare a list of site visit questions to assess solar and storage 
potential and record findings in the shelter and facility database.

• Investigate local microgrid barriers and work with resilience 
champions to address any that hinder project development.

Barriers to Microgrids 

Microgrids are increasingly of interest because of their potential to decrease costs and increase resilience. But given the 
nature of utility regulations, a streamlined approach to developing microgrids does not exist, and many barriers prevent 
widespread adoption. Some common barriers are:

• Exclusive franchise rights that prevent microgrids from crossing public rights-of-way

• Facilities with multiple owners may not be able to exchange power

• Buildings may not be on the same utility distribution branch, increasing microgrid cost

• Concerns over fire department isolation of buildings connected to a microgrid

Learning what barriers to microgrids exist locally will help direct projects to the right solution early and find  
alternative solutions.
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STEP 5

Sizing the Solar and 
Storage System

The emergency power loads and areas for solar and storage on the site provide 
all the inputs needed to estimate the size of the resilient solar and storage system. 
Sizing is based on balancing the emergency loads during the expected duration of 
the outage with the output from solar and storage, especially in cloudy conditions. 
For a microgrid, the steps are the same but take into account the total load of all 
facilities on the microgrid and the capacity of all solar and storage.

Created through the City of San Francisco’s U.S. DOE grant, SolarResilient is a free, 
online tool that enables users to size resilient solar and/or storage systems. It uses 
the available solar area and emergency load profile to estimate solar and storage 
needs for a particular facility. The tool can be accessed at solarresilient.org.

The key inputs that are required for the tool include:

• What is the emergency load profile, or how does the emergency load profile 
relate to the normal load?

• How many days of power outage must the building withstand in isolation?

• What rooftop and parking area is available for solar installation?

• Should the system be sized for an outage with average solar availability and 
load or the worst case where clouds obstruct the sun and the load is the highest?

The tool provides the sizes of solar and storage installations required for a particular 
input combination. If the sizes exceeds the area that is available, different scenarios 
can be run to find the system that best suits the site. Review the results of the analysis 
with the facility manager to ensure the results meet their goals and experience.
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Image: Solar panels at California Academy of Science
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STEP 6

Conceptual Design and 
Operational Planning

Since the SolarResilient tool provides an estimate of sizing only, if a project moves 
forward, it will require a proper conceptual design. In general, solar and storage 
systems fall into one of two categories:

• Newer buildings with segregated loads and sufficient space. These are much 
easier to design for and have automated load management to switch to 
emergency loads. This ensures that the system performs as planned, and requires 
less new electrical work.

• Older buildings without segregated loads or sufficient panel space. Older 
buildings may not have separated emergency loads, and may not have space 
in the electrical panel for solar and storage connections. They may require 
additional electrical work and will require diligence in emergency operation to 
ensure that only critical loads are powered on.

Understanding the ease of retrofit will require the help of an engineer or solar 
contractor. As solar and storage become more common, an increasing number of 
qualified designers and engineers can provide input to the cost and effort for a 
project. The resilience champions identified throughout the city may have experience 
with local contractors who may be good to engage in designing the resilient solar 
and storage systems.

In evaluating the design of the system and the segregation of loads, it is a good 
idea to outline an emergency operations energy management plan for the facility. 
This document will build on the site survey to specify which lights, plug loads, and 
equipment will remain operational during an outage, and which will be turned off 
to conserve energy. If these loads are not already segregated within the electrical 
panel, the document can also serve as an outline of who is responsible for ensuring 
that non-critical loads remain off during the outage.
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Recommended Actions 

• Record during site surveys whether the electrical panel has segregated loads and space for solar and storage 
connections.

• Engage city staff or an outside electrical contractor to evaluate the complexity of the solar and storage scheme for 
each facility.

• Create draft emergency operations energy management plans to ensure that during outages the facility operates as 
designed and without excess load.
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Image: Breaker panels and emergency transfer switch at the Tenderloin Police Station
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Hamilton Recreational Center (HRC) was constructed in 1953 and renovated in 
2009-10 with modern, adequately rated electrical equipment. It does not currently 
have a PV array installation or battery energy storage. It does however have good 
solar access and opportunities for reducing energy use through efficiency.

Normal Usage: Recreation Center 
Total Square Feet/Emergency Use Square Feet: 16,988/7,100 
Sleeping Capacity: 65 sf/person 
Temporary Evacuation Capacity: 20 sf/person 
Emergency Usage: Shelter/Evacuation

CASE STUDY 1

Hamilton Recreation Center

Existing PV 
(kW)

New PV  
Required 

(kW)

Roof Area for 
New PV (sf)

Parking Area 
for New PV 

(sf)

Battery Size 
(Power, kW)

Battery Size 
(Energy, 
kWh)

Battery Space  
Required  
(cu. ft.)

Typical 0 54 3,600 0 83 330 280

Worst-Case 0 130 8,900 0 103 410 350
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Image: Gymnasium at Hamilton Recreation Center
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Thurgood Marshall High School was constructed in 1958 and has a large number  
of classrooms, large congregation spaces, and corridors that can provide emergency 
shelter. The site already has an 87kW PV array that was installed in 2015, but 
which does not operate currently in isolation of the electrical grid.

Normal Usage: High School 
Sleeping Capacity: 65 sf/person 
Temporary Evacuation Capacity: 20 sf/person 
Emergency Usage: Shelter/Evacuation

CASE STUDY 2

Thurgood Marshall  
High School

Existing PV 
(kW)

New PV  
Required 

(kW)

Roof Area for 
New PV (sf)

Parking Area 
for New PV 

(sf)

Battery Size 
(Power, kW)

Battery Size 
(Energy, 
kWh)

Battery Space  
Required  
(cu. ft.)

Typical 87 0 0 0 63 250 540

Worst-Case 87 0 0 0 123 490 1,000

Image: Classroom at Thurgood Marshall High School
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One of the best potential spots for a microgrid in San Francisco is at the intersection 
of Marina Middle School (MMS), Marina Library (ML), and Marina Recreational 
Center (MRC). Only one building is designated as a shelter, but all three have 
potential to serve populations displaced by a disaster and provide centralized 
services due to their proximity.

Normal Usage: School, Library, and Recreation Center 
Total Square Feet/Emergency Use Square Feet: 167,183/34,600 
Sleeping Capacity: 65 sf/person in MMS only 
Temporary Evacuation Capacity: 20 sf/person in MMS and MRC, based on desk count in ML 
Emergency Usage: Shelter/Evacuation at MMS, Library at ML, and Evacuation at MRC

CASE STUDY 3

Marina Microgrid

Existing PV 
(kW)

New PV  
Required 

(kW)

Roof Area for 
New PV (sf)

Parking Area 
for New PV 

(sf)

Battery Size 
(Power, kW)

Battery Size 
(Energy, 
kWh)

Battery Space  
Required  
(cu. ft.)

Typical 0 190 12,600 0 333 1,330 1,100

Worst-Case 0 460 20,000 18,300 420 1,680 1,400

Image: Assembly space at Marina Middle School
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Maxine Hall Health Center was constructed in 1953 and renovated in 2009-
10, including the addition of a 30 kW PV array on the roof. The facility provides 
prenatal care, behavioral health, and psychiatrist services.

Normal Usage: Medical Center 
Sleeping Capacity: Not applicable 
Temporary Evacuation Capacity: Not applicable 
Emergency Usage: Health Center

CASE STUDY 4

Maxine Hall Health Center

Existing PV 
(kW)

New PV  
Required 

(kW)

Roof Area for 
New PV (sf)

Parking Area 
for New PV 

(sf)

Battery Size 
(Power, kW)

Battery Size 
(Energy, 
kWh)

Battery Space  
Required  
(cu. ft.)

Typical 30 0 0 0 9 36 30

Worst-Case 30 0 0 0 100 400 340
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Image: Patient room at Maxine Hall Health Center



23

STEP 7

Portfolio Finance Ideally, every facility that is a candidate for resilient backup power could size and 
install solar and storage. In reality, municipal budgeting and finance are often 
barriers to widespread adoption. Luckily, solar and storage have the benefit of 
generating revenue in normal operation, opening the door for combined public and 
private financing to achieve portfolio adoption of solar and storage systems.

Public-Private Partnerships (P3s) have been applied to municipal assets in a variety 
of contexts including toll roads, bridges, railways, and other major infrastructure. 
In these cases, P3s have been shown to reduce risk and provide a viable vehicle 
for executing large projects with high capital requirements on a limited municipal 
budget. For resilient solar and storage, a P3 approach would require a portfolio 
of investments to make the project size large enough that a private firm would be 
interested in the potential return and willing to take on the risk.

Case Study: San Francisco 

An analysis of the best economic 
packages for San Francisco’s 
proposed resilient solar and storage 
portfolio showed the highest return 
from a P3. Revenue would come 
from the utility feed-in-tariff, state 
incentives for energy storage grid 
services, and the federal ITC. 
Comparing a traditional design-bid-
build approach and a P3, over a 
20 year lifetime the city would save 
on total cost for deploying solar and 
storage by using a P3, and would 
ease capital impact on the city 
budget.
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In a P3, the private entity secures the bulk of the finance and recovers the  
investment through a combination of:

• Net-metering for solar generation

• Feed-in-Tariff payments for solar generation

• Demand charge reduction

• Federal and state renewable investment tax credits (ITC)

• Utility payments for capacity, ancillary services, and other grid services

For widespread deployment of resilient solar and storage, a private partner may 
be essential. The private partner helps the city parcel out the total cost into annual 
payments that fit within the budget. Furthermore, some incentives such as tax credits  
are only available to private entities—without a partner, the city would pay more  
for the systems.
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Image: Roof mounted solar panels

Recommended Actions 

• Investigate if P3 models have been previously used by the city 
government to fund projects and if any special requirements are 
needed to approve a P3

• Use the results of the pilot sites to estimate the total size of the  
P3 portfolio

• Identify any federal, state, or local incentives that will lower the  
total capital cost of the resilient solar and storage system
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P3 Benefits and Risks

Delivery Type Positives/Benefits Negatives/Risks
Traditional 
Design-Bid-Build

• City maintains control of project, 
able to set aesthetics and 
performance means and metrics

• City has access to low-cost financing

• City can leverage existing operations 
and maintenance staff, experience 
with previous capital projects

• Risks associated with delivery on time and 

on budget.

• City would have to dedicate bonding 

capacity to the project

• City may not have sufficient bandwidth or 

existing staff to properly manage the entire 

life cycle of the project

P3 • Passes responsibility and risks to third 

parties

• Avoids potential construction cost 

overruns and delays

• Leverages best practices in operations 

and maintenance industry to save costs

• Dedicated industry players optimize the 

systems and the market

• Preserves bonding capacity

• Benefits from oversight from private 

financing institutions

• Able to take advantage of savings from 

tax equity structures

• City loses some control over the direction 

of the project

• Significant repercussions if private partner 

fails to manage market interface

• Private finance typically has more 

expensive cost of capital

• Difficulty drawing boundaries between the 

city’s and the developer’s responsibilities

• Potentially high transaction costs relative 

to project size (P3 projects benefit from 

economies of scale in terms of transaction 

costs relative to capital expenditures)
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Taking the First Step Now the big question—how to start? The path to resilient solar and storage 
may seem daunting, especially if emergency response is fragmented across city 
departments. So this is where building a team of champions emerges. Together, the 
challenge is less daunting.

So how does a team get formed? In working with the City of San Francisco, a few  
key steps emerged that can help any city:

1. Craft a Narrative. What are the local threats and hazards? What are the touch 
points for sustainability and resilience? What city goals can be leveraged and 
met with resilient solar and storage? What issues are pressing for the city and 
each of its departments? These questions feed into a community-specific story that 
will help sell the idea to the government and the community. Take the advice in 
this guide and apply it to the community and its issues. Present cost, emissions, 
redundancy, and emergency response benefits to find the right touch point for 
each stakeholder group and department. And recognize that the narrative may 
vary slightly for each audience.

2. Build a Coalition of Champions. Engage with every city department, the mayor’s 
office, and city council members or supervisors to discuss resilient solar and 
storage. Within each department, try to identify a champion who can drive 
the effort within their group. This will help strengthen the effort across the 
board. Learn from them how to pitch resilient solar and storage throughout their 
department and how it may intersect with other city programs.

3. Find a Champion with Clout. The City of San Francisco benefitted immensely 
by having a strong champion in the mayor’s office helping to drive other 
departments to engage in the project. If possible, find a champion early on with 
the power to bring internal stakeholders to the table.
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4. Don’t Forget the Community. City governments are built on the ideals of the 
citizens. Directly engaging civic, faith-based, and social groups will help catalyze 
elected officials. It will also help the project and pilots evolve and improve. 

5. Leverage Existing Policy. Examine existing city policies and find ways to embed a 
preference for resilient planning, solar, and storage in existing operations, policy 
efforts, and capital planning. Leveraging existing programs and finance will ease 
the deployment or piloting of resilient solar and storage efforts.

6. Draft New Ordinances Requiring Emergency and Resilience Studies. One of 
the most powerful steps to take is data collection. Ordinances that require 
centralized data collection and reporting will help drive solar and storage in the 
future. Beyond these, requiring departments to examine solar and storage as 
an alternative when renovating or constructing new facilities can drive change 
without a new city-wide program.

Case Study: San Francisco Resilient Solar and Storage Ordinance 

As a first step on the journey to resilient solar and storage city-wide, San Francisco created an ordinance which requires 
municipally-owned new buildings to evaluate the costs and benefits of deploying solar and storage. While installation 
is not required, the ordinance requires every city department to evaluate its assets and identify which buildings have 
the greatest potential for deployment. It also helps building managers think through the emergency power loads and 
site operation, helping advance preparedness while encouraging sustainability and resilience. Furthermore, by asking 
departments to evaluate solar and storage potential and costs now, the city will be prepared to deploy PV and batteries 
as capital becomes available, reducing the financial burden of an entire portfolio upgrade. This ordinance is available 
as San Francisco Municipal Green Building Code Section 706(c)(6).



For More Information, explore the Resilient Solar and Storage 
Roadmap and visit solarresilient.org


