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The program is continuing to grow and evolve from the 
meaningful work seeded through this pilot. 
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Executive Summary  
 
Sustainable Solano’s Resilient Neighborhoods Program builds on a 20-year 
legacy of work across the county developing initiatives that support a more 
sustainable and resilient future for our communities. This new program, funded 
through the Better Together Resilient Communities Grant, empowers teams of 
residents to beautify and bolster the resilience of their neighborhood through 
shared solutions and collective actions, coming together to form a Resilient Hub. 
Working with Sustainable Solano, the neighbors will cooperate to install various 
low-cost, low-tech sustainability elements tailored to their individual homes and 
shared neighborhood spaces. Two Resilient Hub installations were planned for 
Vallejo, each consisting of a cluster of three to five homes in traditionally 
disadvantaged communities in need of revitalization.  With a focus on mitigating 
and adapting to current climate change challenges, the program is rooted in 
increasing shade in urban areas prone to heat waves through strategically placed 
trees and green shade structures. Another key priority is water capture and reuse 
through techniques like bioswales and laundry-to-landscape greywater systems 
to keep our neighborhoods green and lush while supporting the sustainable 
management of our local water systems. With the integration of edible 
landscaping through permaculture design, the installations provide nutritious food 
for residents to enjoy and share. These environmental benefits can have a 
cascading effect on health and wellness, and when implemented through a 
cooperative model of shared services, help build community support networks. 
Through this program, Sustainable Solano provided the professional design, 
supplies and materials to create regenerative landscapes that restore valuable 
services back to our built environment, like regulating temperature extremes, 
cleaning air, producing healthy food and cycling water. All installations were 
made possible by harnessing the power of community volunteers and included 
free educational workshops for the general public. 
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Project Introduction  
 
Project Need 
Since 2014, Sustainable Solano has been working to mitigate the effects of climate 
change through sustainable landscaping practices and educational efforts. California 
entered a severe drought in 2014 and the cost of residential water has been rising ever 
since, causing residents to let their lawns turn brown, their trees die, and installing gravel 
and/or mulch as the preferred type of “landscaping” (sometimes with a few drought-
resistant plants stacked in the middle). We were concerned about the loss of green 
plants in our neighborhoods, the increasing danger of heat island effects amplified by the 
growing popularity of gravel “landscaping” and steady rise in average temperatures over 
the last few years, and children playing in the streets under the scorching sun with no 
shade found nearby. We also recognized that our communities today are facing an 
unprecedented range of social, environmental and economic challenges.  
 
The guiding philosophy of permaculture, which informs our organization’s mission and 
approach to working with our communities, is Earth Care, People Care, Fair Share. 
Integrating this approach into our built environment can help residents adapt to a 
changing climate, mitigate climate change impacts, and improve social wellness and 
equity. Looking to nature as our guide, we envisioned more resilient neighborhoods that 
are better equipped to adapt and thrive in the face of environmental, social and 
economic changes. Foundational elements include vegetation and trees that help 
regulate extreme heat events, food-producing landscapes, and sustainable water 
management practices focused on secondary water sources, stormwater diversion and 
groundwater recharge. The program is structured around teamwork, education, and 
building strong relationships among neighbors to create a robust web of support and 
social resources that are a critical element of community resilience. 
 
In choosing a location for this program, we recognized that deploying resources to low-
income communities immediately benefits residents in need, while also demonstrating 
the versatility and accessibility of solutions through grassroots activism and incorporated 
into city and countywide policy. Vallejo, CA, is uniquely positioned with the potential to 
demonstrate what’s possible for the cities of tomorrow and how we can better care for 
our residents’ well being - environmentally, socially and physically. 
	
	
	
	
	
	
	
 
 
 
 
 
 



6	
	

Pilot Project Location: Vallejo, CA 
Vallejo is a waterfront city in Northern California’s Bay Area, just 30 miles from San 
Francisco on the northeastern shore of the San Pablo Bay. It has an area of 48.8 square 
miles, 18.6 square miles of which is water. Vallejo served as home to several Native 
American tribes including the Coastal Miwoks, the Suisunes and other Patwin tribes. 
One of the largest cities in Solano County, Vallejo’s population of 121,000 is ethnically 
and racially diverse - 30% are White; 25% are Asian; 22% are Black; 20% are Hispanic; 
and 3% are of mixed or other heritage. Vallejo was the capital of California twice, in 1852 
and 1853, and was once home to the Mare Island Naval Shipyard, the foundation of a 
booming industrial economy for the city. The shipyard closed in 1996, collapsing the 
local economy and causing the city to file for bankruptcy in 2008. Many challenges face 
this unique city. Many of Vallejo’s residents are traditionally low income with roughly 
16% living below the poverty line, and this rate is much higher in certain areas of the 
city, particularly in South Vallejo. Its central location in the Bay Area, while an asset for 
convenience and visibility, also directly relates to a high volume of freeway traffic and the 
ensuing air quality issues. Major California highways 80, 37, and 29 all intersect in the 
city, resulting in emissions hot spots. Vallejo is also surrounded by refineries in three 
directions, with facilities in nearby Richmond, Martinez and Benicia. Health issues in 
Vallejo center on heart disease, cancer, stroke, asthma, diabetes, mental health and 
substance abuse. CalEPA designated Southern Vallejo as an economically and 
environmentally disadvantaged community, with some census tracts receiving one of the 
highest designations in California. In the last few years we saw the steady increase of 
temperatures in our area, and they are projected to climb. Vallejo may experience many 
more days of extreme heat (defined as days over 92.4°F in this area). Between 2046 
and 2065, there is projected to be an average of approximately two months (54 to 66 
days) of temperatures over 92.4°F (historically, 95% of days in this area have fallen 
below this temperature). In the recent past, temperatures reached this threshold only 18 
days per year on average. Looking out to 2080 to 2099, these high temperatures may 
occur even more frequently (up to 62 to 101 days per year).1 
 

	
																																																								
1		Temperature	projections	are	derived	from	the	World	Climate	Research	Programme’s	Fifth	Coupled	Model	
Intercomparison	Project	(CMIP5)	as	quoted	in	Climate	Change	Adaptation	Plan	for	nearby	Benicia	
http://www.ci.benicia.ca.us/vertical/sites/%7BF991A639-AAED-4E1A-9735-
86EA195E2C8D%7D/uploads/Final_Adaptation_Plan.pdf	
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Project Approach	
 
Methods and Projections  
The main purpose of the Resilient Neighborhoods pilot project was to create two 
demonstration Hubs (total of 6-10 houses) in Vallejo’s low-income communities to 
educate and inspire local residents on simple, affordable solutions to mitigate extreme 
temperatures in and around their properties while building robust and productive 
waterwise landscapes to revitalize the urban landscape and the lives of the residents. 
Each demonstration Hub planned to involve a cluster of 3-5 houses where sustainable 
landscaping practices and other simple techniques for temperature regulation (e.g. 
affordable shade structures) would be installed through educational workshops with the 
participating homeowners and their larger community.  
 
Foundational to our design approach was that trees and vegetation have been found to 
lower surface and air temperatures by providing shade and through evapotranspiration. 
Shaded surfaces, for example, may be 20–45°F cooler than the peak temperatures of 
unshaded materials. Evapotranspiration, alone or in combination with shading, can help 
reduce peak summer temperatures by 2–9°F. 2 Building from this, we included lessons 
learned from natural systems and permaculture principles to identify opportunities for 
stacking functions, which means each element provides more than one function in 
building resilience, in designing these Hubs. For example, a strategically placed 
standard-sized fruit tree can create shade and improve temperature regulation, increase 
water infiltration and build healthy soil, provide habitat, and produce food. Another 
example is the educational workshop format, which provides a generous amount of labor 
for the installation process, creates a learning opportunity for participants to help spread 
these techniques to surrounding neighborhoods, and nurtures relationship building 
among the participating neighbor-team and their larger community.  
 
 
Desired Project Outcomes  
Drawing on teachings from nature and permaculture, we aimed to restore valuable 
functions and improve critical ecosystem services through low-tech, affordable retrofits.  
By bringing neighbors out of their homes to learn, work and build together, we also 
aimed to create stronger, more connected communities where everyone’s basic needs 
are met, balanced with the needs of the planet. Building a greater sense of connection to 
the people and places where we live is important as we recognize and celebrate our 
interdependence and grow local self-reliance.  
 
 
 
 
 
 
 
 
																																																								
2	https://www.epa.gov/heatislands/using-trees-and-vegetation-reduce-heat-islands	
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Restoring Ecosystem Services to our Built Environment 

 
Ecosystem 

Service 
Traditional 

Neighborhood  
Lessons from 

Nature 
Resilient 

Neighborhood 
Model 

 
Temperature 
Regulation 

 

Exposed pavement 
lacking shade retains 
and reflects heat and 

creates the heat 
island effect 

 
 
 

Tree canopy and 
understory plants 

provide shade and 
help cool the air 

through 
evapotranspiration 

Trees and multi-
benefit understory 
plants reduce heat 

island effect by 
shading exposed 

pavement and cooling 
the air through 

evapotranspiration 
 

Water 
Management 

 

Roofwater is diverted 
to impermeable 

streets and lost as 
stormwater runoff.  

Utility water is 
pumped in to irrigate 

lawns that don’t 
provide any services 

back to the 
environment 

 

Rainwater is 
absorbed into soil 
rich with organic 

matter and 
protected by 

natural 
groundcover of 

fallen leaves and 
debris 

Bioswales capture 
and store roofwater in 

the ground while 
sheet mulching helps 

increase organic 
matter in the soil and 
reduce moisture lost 

to evaporation 

 
Resource 

Management 
 

Food and nutrients 
are produced off site 
and shipped in while 

unused resources are 
shipped out offsite as 

“waste” to be 
disposed of 

 

Diverse vegetation 
provides habitat 

and food for 
inhabitants who 
share, use and 

recycle all 
byproducts onsite 

Food Forests provide 
habitat and food or 

residents and fauna, 
composting and 

recycling materials 
onsite 

 
Social 

Resilience 
 

Individuals exists in 
isolation 

 

Interdependent 
webs of diverse 

inhabitants rely on 
each other to 

perform an array of 
services that 

benefit the entire 
ecosystem 

Neighbors build strong 
relationships, share 

resources and rely on 
each other’s unique 
skills and abilities for 

support 
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Foundational Design Elements		
The scope for this project pilot was built on foundational elements that were used across the 
homes in each neighborhood, approaching the space as a single functioning ecosystem.  Each 
home was designed to address its unique features and challenges, while approaching each Hub 
as an ecosystem.  While all landscapes are unique, each design was built with the following 
elements: 
 

Shade Trees 
 
Trees have a multitude of benefits in our 
urban landscape. Trees modify climate in 
three principal ways: shading reduces the 
amount of heat absorbed and stored by 
buildings, evapotranspiration of moisture by 
foliage reduces air temperatures, and trees 
slow down winds thereby reducing the 
amount of heat lost from a home. Trees also 
will produce air quality benefits by absorbing 
pollutants through leaves, intercepting 
particulate matter less than 2.5 microns 
(PM2.5), releasing oxygen through 
photosynthesis, and lowering air 

temperatures which reduces the production of ozone.  Trees sequester CO2 in their roots, 
trunks, stems, and leaves while they grow, and in wood products after they are harvested. Trees 
also reduce runoff by intercepting and holding rain on leaves, branches, and bark, increasing 
infiltration and storage of rainwater through the tree's root system, and reducing soil erosion by 
slowing rainfall before it strikes the soil. Fruit trees also provide many of these same benefits.3  
 
 

Swales 
 
Swales are shallow ditch-like depressions 
dug into the ground that follow the contour of 
the land. Swales are often backfilled with 
mulch to allow water to freely flow into and fill 
the reservoir while retaining an even surface 
in the landscape.  Swales collect rainwater, 
primarily from a roof gutter downspout, and 
slow it to a standstill allowing water to better 
infiltrate the soil and support nearby plant life. 
 
 
 
 

 

																																																								
3	https://design.itreetools.org	
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Fruit Tree Guilds and  
Food Forests 
 
Forest gardening is a low-maintenance 
sustainable plant-based food production and 
agroforestry system based on woodland 
ecosystems, incorporating fruit and nut trees, 
shrubs, herbs, vines and perennial vegetables 
which have yields directly useful to humans. 
Food forests have many layers of plants that 
grow and support each other. This technique 
of multi-layering is called “underplanting” in 
permaculture. Food forest in the Bay Area 
climate can support up to seven layers of 

plants: Canopy (large fruit and nut trees), Low Tree Layer (dwarf Fruit Trees), Shrub Layer 
(currants and berries), Herbaceous layer, Rhizosphere (root crops), Soil Surface (ground cover 
crops), Vertical Layer (climbers, vines).  A technique referred to as Fruit Tree Guilds 
incorporates a variety of understory plants selected for their unique beneficial functions (like 
pollinator habitat, weed suppression, or nutrient accumulation), which are underplanted around 
a central fruit tree.  

 
 
Laundry-to-Landscape 
Greywater 
 
Washing machines are typically the 
easiest source of greywater because 
greywater can be diverted without 
cutting into existing plumbing. Each 
machine has an internal pump that 
automatically pumps out the water which 
can be used to move the water directly 
to plants in the landscape. This 
greywater system doesn’t alter the 
household plumbing: the washing 

machine drain hose is attached directly to a diverter valve that allows you to switch the flow of 
greywater between the sewer/septic and the greywater irrigation system. The greywater 
irrigation system directs water through 1” tubing with 1/2" outlets directing water to specific 
plants. This system was invented by Art Ludwig.4  
 
 
 
 
 
 
 
 

																																																								
4	https://greywateraction.org/greywater-reuse/	
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Sheet Mulching 
 
Sheet mulching is a technique that attempts 
to mimic the natural soil-building process in 
forests, and when executed as part of a 
holistic landscape design, it can create a 
foundation for productive, low maintenance, 
lush ecosystems. Sheet mulching mimics 
nature by breaking down organic material 
from the topmost layers down. The simplest 
form of sheet mulching consists of applying 
a bottom layer of decomposable material, 
such as cardboard or newspapers, to the 

ground to kill existing vegetation and suppress weeds. Then, a top layer of organic mulch is 
applied. More elaborate sheet mulching involves more layers.5  
 
 
Educational Workshops 

 
Strong social bonds and trust are critically 
important in building resilient communities. 
Individual and community social capital 
networks provide access to various 
resources in disaster situations, including 
information, aid, financial resources, and 
child care along with emotional and 
psychological support.6 The educational 
workshop format of the installation process 
provides an opportunity for neighbors and 
members from the larger community to get to 
know each other and build trust through 
hands-on learning, while also helping to 

expand the project impact to a wider community network.   
 
 
	
	
	
	
	
	
	
 

																																																								
5	https://en.wikipedia.org/wiki/Sheet_mulching	
6	Social	Capital	and	Community	Resilience,	Daniel	P.	Aldrich	and	Michelle	A.	Meyer,	American	Behavioral	Scientist	
published	online	1	October	2014	https://journals.sagepub.com/doi/abs/10.1177/0002764214550299	
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Project Implementation 	
 
Application and Selection Process 
Finding and selecting community members to partner with was one of the more challenging 
aspects of the project. We received an enormous amount of interest from the community, but 
often found potential participants had a difficult time identifying neighbors who were also 
inspired by this vision. Adding to the challenge, we tasked ourselves with selecting 
neighborhoods in the very small geographic area of the area of South Vallejo, which limited the 
pool of potential participants.  This challenge resulted in an extended timeline for the project 
completion. Ultimately, we found our first Hub of neighbor-partners tabling at a community event 
and the team was selected to participate in May of 2019. Our second Hub of neighbor-partners 
was identified through a canvassing campaign that was a joint effort with a local City Council 
member and a low-cost solar provider. They were selected to participate in March of 2020, six 
months later than we had planned.   
 
Our most successful strategies to identify participants were by trusted partner referral (local 
faith leaders) and door-to-door canvassing. While our first team was identified through event 
tabling, efforts to replicate that engagement were unsuccessful. We also found it extremely 
important to have a strong champion within each neighborhood.  
Our least successful strategies were posting flyers with local businesses and community 
organizations. 
 
Installation Process 
The installations were completed through a series of hands-on learning workshops. This 
provided an opportunity for the homeowners and community members at large to learn about 
resilient design techniques, build relationships by working together, and accomplish landscape 
transformations in a matter of days.  
● The installation of the first hub took place over a series of six Saturday workshops from May 

25 – June 30, 2019. Each weekend brought a diverse mix of family, friends, surrounding 
neighbors and community members. As with any pilot project, it was not without its 
challenges but the team generously worked with us through every obstacle as we came 
together to bring this new vision to life. It was a joy to watch the connections and bonds 
being formed between the team throughout this process. 

● The installation of the second hub ran up against the COVID-19 pandemic quarantine and 
social distancing mandates. This was a particularly difficult obstacle to overcome for our 
project, since it centers on community collaboration, connection and education. We made 
the difficult decision to move forward with the installation in June 2020 by employing our 
designer to complete the work with support from the neighbor-team and Sustainable Solano 
staff as needed. While we were not able to hold public workdays, we felt it was important to 
keep the project momentum moving forward in these uncertain times and serve as an 
example for neighbors and others that creating change within a community and building 
connection is still possible even with such challenges.  

● In October 2020, however, we went back to a modified version of our public installations. 
Following CDC guidelines we asked people to sign-up online for only one hour of 
volunteering. This allowed us to keep the proper social distancing protocols in place. 
Additionally, we require everyone to wear a mask during the installation and tools were 
sanitized before and after every use. Using these guidelines, we installed 2 more gardens: 
one in October 25 and November 7 2020 and one in December 12 and December 19 2020. 
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● Across both Hubs, seeing the neighbor-partners support and investment in each other 
manifested into something so vibrant and tangible was a powerful experience, and we look 
forward to watching their connections mature along with their new gardens. 

 
 
Project Results  
 
Completed Scope  
Ultimately two Hubs were created through this project.  At each home, the scope included the 
front and/or backyards on a case-by-case basis. The installation of our second Hub was 
impacted by COVID-19 social distancing orders, which required our installation approach to be 
adjusted to omit the public educational workshops at the level that we traditionally have it. 
 
Hub#1: 4 homes on Louisiana Street, Vallejo CA 
	

	
	
	
Hub #2: 2 homes on Grant Street, Vallejo CA  
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Sample Designs 	
Below are sample designs with key elements noted to demonstrate how functional components 
are incorporated to achieve the most benefits. Note that many features provide multiple 
benefits, such as creating shade and producing food, which is a concept known as stacking 
functions.  
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Completed Scope Summary   
Below is a summary of the completed scope across the homes in both Hubs. 
 
● Trees Planted – 50 Total 

o Hub #1: 26 (19 Fruit, 7 Shade) 
o Hub #2: 24 (16 fruit, 8 shade) 

● Understory Area Planted – 11,250 sqft Total 
o Hub #1: 10,150 sqft 
o Hub #2: 5,178 sqft 

● Area Sheet Mulched – 15,328 Total 
o Hub #1: 10,150 sqft  
o Hub #2: 5,178 sqft 

● Greywater Systems – 2 Total 
o Hub #1: 2 systems   

● Lawn Conversions – 1 Total 
o Hub #1: 350 sqft  

● Roofwater Capture / Swales – 9 Total 
o Hub #1: 7 swales (varying sizes) 
o Hub #2: 5 swales (varying sizes) 

● Shade Sails – 2 Total  
o Hub #2: 272 sqft of hardscape covered  

● Air Monitors – 1 Total  
o Hub #2: 1 Purple Air Monitor  

 
To see a detailed summary of measures included at each Hub along with site photos, see our 
website at http://sustainablesolano.org/resilient-neighborhoods/ 
 
	
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Landscapes are dynamic living ecosystems and changes are made periodically by homeowners and 
through the natural cycles of the growing seasons.  Above is a list of measures included in our original 
installations, but many homes have added additional plants and features as the gardens continue to 

mature. 
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Outcomes and Projected Impact  
Many results for this project are calculated as future predictions as trees and vegetation take 
time to mature before reaching their full potential impact. Tree planting benefits were estimated 
using the iTree Design software program. Additional benefit projections were compiled using 
sources and calculators as appropriate, all of which are cited and included in the appendix along 
with the full iTree reports.  
 

iTree Design Tree Planting Benefit Projections 
Stormwater 
Urban stormwater runoff washes chemicals and litter from surfaces such as roadways and 
parking lots into streams, wetlands, rivers, and oceans. Trees act as mini-reservoirs, controlling 
runoff at the source. Trees reduce runoff by intercepting and holding rain on leaves, branches, 
and bark, increasing infiltration and storage of rainwater through the tree's root system. And 
reducing soil erosion by slowing rainfall before it strikes the soil. 
Over the next 25 years, these trees will intercept an estimated total of 483,479 gallons of 
rainfall and help avoid 67,237 gallons of stormwater runoff. 
 Hub #1: Intercept 231,440 gal. of rainfall / avoid 50,332 gal. stormwater runoff 
 Hub #2: Intercept 252,039 gal. of rainfall / avoid 54,812 gal. stormwater runoff 
 
Air Quality 
Trees will produce air quality benefits by absorbing pollutants like ozone (O3), carbon monoxide 
(CO), nitrogen dioxide (NO2), and sulfur dioxide (SO2) through leaves, intercepting particulate 
matter less than 2.5 microns (PM2.5) like dust, ash, and smoke, releasing oxygen through 
photosynthesis, and lowering air temperatures which reduces the production of ozone. The 
estimated total removal of these trees over the next 25 years is 608 pounds. 
 Hub #1: 269 pounds 
 Hub #2: 339 pounds 
 
Carbon Dioxide  
Trees sequester ("lock up") CO2 in their roots, trunks, stems, and leaves while they grow, and in 
wood products after they are harvested. Trees near buildings can reduce heating and air 
conditioning demands, thereby reducing emissions associated with power production. However, 
if a tree produces no energy benefits there will be no resulting avoided CO2. Over the next 25 
years, these trees will reduce atmospheric carbon dioxide (CO2) by an estimated total 
amount of 111,337 pounds. 

Hub #1: 40,632 pounds 
Hub #2: 70,705 pounds 

 
Energy  
Trees modify climate and conserve building energy use in three principal ways: shading reduces 
the amount of heat absorbed and stored by buildings, evapotranspiration of moisture by foliage 
reduces air temperatures, and trees slow down winds thereby reducing the amount of heat lost 
from a home. 
Over the next 25 years, these trees will conserve an estimated total of 41,322.8 Kilowatt-
hours of electricity and reduce consumption of heating fuel by 764.1 therms. 
 Hub #1: 12,928.8 Kilowatt-hours of electricity / 96.3 therms heating fuel 
 Hub #2: 28,394 Kilowatt-hours of electricity / 667.8 therms heating fuel 
*A building that is neither heated nor air-conditioned will have no associated energy benefits. A tree that 
is too small or located too far from a structure may have no associated energy benefits. 
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Additional Benefit Projections 
 

Water Management  
In addition to the stormwater runoff impacts achieved by planting trees, the landscape designs 
provide sustainable water management benefits through a number of elements. 
 
Sheet Mulching 
Rainwater harvesting is a large part of permaculture philosophy, and any permaculture 
installation pays special attention to water movement and storage in each site. The cheapest 
and most convenient place to store water is in the soil. Humus can hold as much as 6 times its 
weight in water.7 Each one percent increase in organic matter allows soil to hold an additional 
16,500 gallons of plant-available water per acre down to one foot deep.8 The anticipated 
benefit of this practice across both hubs is 5,695 gallons across the 15,328 total sqft that 
was sheet mulched. 

o Hub #1: 10,150 sqft / 3,845 gallons 
o Hub #2: 5,178 sqft / 1,850 gallons 

 
Laundry-to-Landscape Greywater Systems 
Laundry-to-Landscape greywater systems provide valuable year round irrigation to the 
landscape, offsetting the consumption of irrigation water and avoiding discharge of washing 
water into the sewer systems.  The anticipated annual benefit from the two systems 
installed is 4,620 gallons captured.  

o Hub #1: 2 systems, 4,620 gallons annually  
 
Lawn Conversions 
Replacing a traditionally irrigated lawn with sheet mulching and productive vegetation greatly 
reduces water consumption. The anticipated annual benefit of the 350 sqft lawn conversion 
is a water savings of 18,375 gallons. 

o Hub #1: 350 sqft / water savings of 18,375 gallons annually 
 
Roofwater Capture and Swales  
By capturing and diverting downspout discharge into swales, stormwater runoff is greatly 
diminished while recharging groundwater and reducing needed irrigation.  The anticipated 
annual benefit of the total roofwater captured is 53,821 gallons. 

o Hub #1: 41,273 gallons annually  
o Hub #2: 12,548 gallons annually 

 
Temperature Regulation 
In addition to tree and understory plantings, two shade sails were installed providing cover to 
272 sqft of hardscape.  The cooling effects of shading hardscape surfaces in combination with 
increased transpiration through vegetation cover has been demonstrated to reduce 
temperatures by 2-9 degrees F9. Current average summer temperature in Vallejo, CA is  
81.4 F10.  The addition of shade trees, lush understory plants, and shade sails over 
exposed hardscape has a potential temperature reduction impact to 72.4 – 79.4 F. 
 
																																																								
7	http://www.ctahr.hawaii.edu/sustainag/news/articles/V12-Reed-SOM.pdf	
8	Arkansas	Water	Resources	Research	Center:	http://www.stateconservation.com/arkansas/?q=11	
9	https://www.epa.gov/heatislands/using-trees-and-vegetation-reduce-heat-islands	
10	https://www.weather-us.com/en/california-usa/vallejo-climate	
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Education and Engagement 
Homeowner Participants: 9 Total 

o Hub #1: 5 (four homes) 
o Hub #2: 4 (four homes) 

Workshops and Participants: 10 workshops, 101 participants Total 
o Hub #1: 6 workshops, 101 participants  
o Hub #2: 4 workshops, 30 participants 

▪ We were initially unable to hold public gatherings during the installation of the 
first two homes in Hub #2 due to social distance mandates during the COVID-
19 pandemic. However, the last two installations were open to the public, 
while using CDC social distancing guidelines, and special protocols including: 
1 or two individuals per hour, and the sanitation of tools after every hour. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Interest Received: 27 Community members (including selected Hubs) 
Website Traffic (September 2019 – Dec 2020):  
● Page Views: 960 
● Average Time on Page: 2 minutes 

o Resilient Neighborhood blog averages 14 minutes on page 
Media and Press: 
● The Vallejo Times Herald sent a reporter out and covered our first day 

installations: https://www.timesheraldonline.com/2019/05/25/sustainable-solano-is-
connecting-a-neighborhood-through-gardening/ 

● Mayor Bob Sampayan attended our launch event, as well as County Supervisor Monica 
Brown.  Both gave a short talk and were extremely encouraging of the work that is under 
way - vowing to help us continue expanding this approach.   

● The City included our events in their newsletter and Events Calendar  
● A blog that was written by one of the participating homeowners, Joanna, for our website and 

email distribution: http://sustainablesolano.org/from-hugelkultur-to-harvest-first-resilient-
neighborhood-brings-together-community/ 

● Article written by a workshop attendee: https://bayareamonitor.org/article/a-resilient-day-in-
the-neighborhood/ * Not all details are accurate, but we appreciate her support 
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● During the last installation we had mayor Bob Sampayan stop by at the second Resilient Hub in 
Vallejo. Mayor Sampayan used to be a cop and said that Grant st was part of his beat and said he 
would constantly get calls from there. He was glad this neighborhood was chosen for this project.  
 
“Thank you so much for your program and the work that you do.  We haven’t even started 

transforming our yards yet and you have already helped me at least meet more neighbors and 
create an even greater sense of community among the people I live around."  

– Hub #1 Neighbor-Team Member 
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Project Scalability and Replication  
 
The following elements were foundational to the success of this pilot project and may provide a 
helpful starting point for other organizations interested in embarking on a similar endeavor.  We 
are happy to share the resources listed below, along with any additional guidance or support 
possible by request.  
 
Administrative and Legal Framework 
The underlying model of this project is the following: 1) A homeowner applies to become a 
demonstration garden keeper during the open application process. 2) Project’s Advisory Board 
members visit all applying sites and select the most suitable location(s) based on a set of 
criteria (feasibility of all the project’s elements; educational potential of the locations; ease of 
access & parking; and willingness of the homeowners to serve as community education 
resources.) 3) In exchange for a free installation of a demonstration garden, these homeowners 
agree to keep the site open for 5 years for organized public tours and classes led by 
Sustainable Solano staff (on mutually agreed dates), and visits by Sustainable Solano team 
members for evaluation and recording of the progress. The legal framework of the project relies 
on well-defined relationships with the owner of the property where a demonstration garden is 
being created. We currently use a set of documents specifically drafted for Sustainable Solano 
by attorneys from the Sustainable Economies Law Centers: 1) Memorandum of Understanding; 
2) Agreement; and 3) Design Approval. Risk management of the project also includes a Liability 
Release Form for workshop participants and volunteers. This set of legal documents is included 
in the appendix. 
 
Landscapes (plants selection, design) 
All the landscape designs are based on standard design elements that serve the goals of the 
planting. Each demonstration garden’s design is site-specific, but they all share similar elements 
across the project. See the previous section on Foundational Design Elements for more 
detail.   Sample plant lists and additional designs can be found on our website.  
 
Sets of Performance Measurements  
We began this project with the intention of using the ESII tool, created by The Nature 
Conservancy and Dow Chemical, to model the holistic ecological benefits of these landscape 
designs.  Our lead partner on that work had to drop out of the project unexpectedly, and while 
the tool is touted to be user friendly we found it would be prohibitively difficult to adapt to this 
project without the support of an expert that is familiar with the software.  After extensive 
research we settled on iTree as the best possible replacement for the data we were aiming to 
collect.  While this information is still an estimation of benefits and lacks some of the depth we 
originally had planned to include in our reporting, we recognize the benefit of employing a tool 
that any average homeowner or community organization can use to help understand the impact 
of their work and inform prospective projects. We calculated additional projected water impact 
using simple conversions of average rainfall, roof area, average washing machine water usage, 
and average lawn irrigation.  A calculation table is included in the appendix for reference.  
 
Promotional Materials / Public Outreach  

● Sample of promotional materials: See links to flyers in the appendix 
● Outreach / communication plans: These evolved over time. Materials are available by 

request.   
o Website: www.sustainablesolano.org 
o Press coverage: http://sustainablesolano.org/press/ 
o Press releases: http://sustainablesolano.org/press-releases/  
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Reflections and Looking Forward  
 
Reflections  

 
Over the course of the project we gained a vast amount of insight into how this type of approach 
can best serve our communities. These learnings will inform the continued development of the 
Resilient Neighborhoods program, as well as our larger work as an organization.  
 
Organic Development and Hub Expansion 
Interest was consistently generated as the program took shape in the physical space of the 
neighborhood. Neighbors are more likely to be interested and engaged after seeing work 
actively underway around them.  It may be more successful to begin with one to two homes on 
a block and plan for further expansion in successive phases.  
 
Traditionally Disadvantaged / Low-Income Communities 
The messaging for these communities is best received when tailored to their unique priorities 
and interests, i.e. green your street / beautification vs. resilient / permaculture / heat island.  
Offering support with the application process was also important in gaining interest by removing 
a barrier to participating that was daunting to many individuals.  We also recognize the 
importance of meeting the community where they are in an authentic way. Tabling at events and 
posting flyers, even at relevant community hubs, received little engagement. Canvassing door to 
door was successful. After outreach was completed interest slowly developed when individuals 
had the flexibility to reach back out to Sustainable Solano on their own time.  We also 
experienced some skepticism of free programs and a history of organizations not following 
through on offers, so clear communication and time invested in building trust up front is critical. 
 
Installation Logistics 
With the large scale of these installations, we did experience some burnout and fatigue from 
participants.  More than 3 weekends in a row is trying on the neighbor-team both in terms of 
physical labor and in scheduling. If possible, it would be better to stagger the home installations 
across a year with two in Spring and two in Fall, maximum. The intense installation schedule 
also resulted in some burnout of workshop participants. The nature of the hubs being in the 
same immediate area draws from a relatively small pool of interested attendees, and when 
many workshop days happen in a row this can also lead to fatigue.  
 
Offer Format and Accessibility 
In offering this program to communities in the future, it would be beneficial to have a way of 
supporting any interested resident. It was difficult to generate interest and then be left with 
nothing to offer if the Hub site had been chosen at a different neighborhood or the individual’s 
criteria didn’t fit the program objectives. It would be valuable to have a tiered offing system so 
that anyone interested could receive some level of support.  
 

“Thank you for choosing this neighborhood for this project. I can’t wait for our gardens to look 
pretty so that people that drive by can see that even if our teams others have forgotten about 

us, we take pride in our neighborhood."  
– Hub #2 Neighbor-Team Member 

 
 
 



23	
	

Looking Forward 
 
This pilot project has generated a wealth of inspiration and learnings that will inform the future of 
our Resilient Neighborhoods work, as well as our other programs and offerings as an 
organization.  
  
Organic Development of the Neighborhood Model 
The organic development of interest and engagement that occurs once the installation process 
is underway will inform our approach to building additional Resilient Neighborhood Hubs across 
the county.  Reflecting on this learning, we will explore how to build from existing partnerships 
with Sustainable Backyard program participants to expand this movement in their 
neighborhoods, while continuing to work towards including additional homes in the Hubs 
established through this project. 
 
Expanded, Adaptable Offerings 
We have learned that the site selection and program scope included for participation does not 
allow us to support a vast majority of the community interested in this meaningful work, so we 
will be exploring how to create a more accessible, tiered offering systems that will allow us to 
provide resources, support, and continued engagement with more interested residents even if 
they are not a good candidate for the full installation scope.    
 
Building Resilience Through Collaboration and Shared Goals 
This model of community collaboration around shared goals and trust building has proven 
powerful and effective.  It is also flexible, adaptable and can be tailored to fit a number of 
community-based strategies for addressing resilience – like stormwater management and flood 
risk mitigation. We have seen how impactful the process of bringing neighborhoods together to 
work towards shared solutions, both in the scope of work that is possible to achieve, and in the 
valuable social network building it provides.  We will continue to use this model to inform our 
approach in working with the community to support their visions and goals.  
 
Heat Island Mitigation as a Foundational Design Element  
Through this project we have seen how an increased focus on shade trees and heat island 
mitigation layers seamlessly into our standard Sustainable Backyard design, and moving 
forward we will be incorporating those practices into future projects across all of our programs.  
We also found value in creatively approaching shade and food production in smaller landscapes 
by using standard sized fruit trees placed strategically, which is a practice that will be 
incorporated in future installations.  
 
Fostering Community Ownership of this Model 
Community ownership of this vision and the drive to lead the effort in spreading this model will 
be critical to larger scale adoption.  We will be developing ways to encourage deeper 
relationship building with our participating neighbor-teams, both in offering more support through 
the establishment period and in nurturing organic leadership within the Hubs to help drive 
expansion of this movement.  We will also work to identify offerings and tools that can support 
community development beyond our initial partnership, including finding ways to help incentivize 
expansion and continued communication between Sustainable Solano and the community 
groups developing resilience efforts.  
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Appendix  
	

Water Impact Calculation Table	
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iTree Design Report Data – Hub #1 
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iTree Design Report Data – Hub #2 
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Links to Download Program Resource Files 
 
Resilient Neighborhood Program Application 
http://sustainablesolano.org/wp-content/uploads/2020/08/Resilient-Neighborhoods-
Program-Application.pdf 
 
Resilient Neighborhood Memorandum Of Understanding 
http://sustainablesolano.org/wp-content/uploads/2020/08/Resilient-Neighborhoods-
MOU.pdf 
 
Resilient Neighborhood Participant Contract 
http://sustainablesolano.org/wp-content/uploads/2020/08/Resilient-Neighborhoods-
Program-Agreement.pdf 
 
Resilient Neighborhood Design Approval 
http://sustainablesolano.org/wp-content/uploads/2020/08/Resilient-Neighborhoods-
Design-Approval.pdf 
 
Volunteer Liability Release Form 
http://sustainablesolano.org/wp-content/uploads/2020/08/Volunteer-Release_long-
form_multiple-sig-lines.pdf 
 
Resilient Neighborhood Outreach Flyer 
http://sustainablesolano.org/wp-content/uploads/2020/08/RN-Program-One-Sheet.pdf 
  
Resilient Neighborhood Application Flyer 
http://sustainablesolano.org/wp-content/uploads/2020/08/RN-App-Flyer-1.pdf 
  
Resilient Neighborhood Installation Flyer  
http://sustainablesolano.org/wp-content/uploads/2020/08/RN-Install-Flyer-1.pdf 
 

 
 


