
RESILIENT & GREEN MASTER PLAN

Master Plan Vision
Develop a flexible and cohesive plant-wide plan 
with a diversity of multi-benefit projects that promote 
sustainability, equity, and climate resilience and are 
aligned with future development.

When implemented, the Resilient & Green Master 
Plan projects will enhance the Fairfield-Suisun Sewer 
District’s purpose to protect public health and the 
environment for the communities we serve in an 
efficient, responsible, and sustainable manner.

These projects aim to shift people’s perception of 
the wastewater industry from dirty and dangerous to 
clean and safe.

Master Plan Principles
• Identify clear project goals and diverse strategies
• Enable FSSD Stakeholder participation with staff 

coordination across departments
• Cultivate community and employee ownership, 

pride, education, and awareness and enhance 
employee’s experience to improve recruitment 
and retention

• Integrate an artisitc design ethos into projects to 
enhance public outreach and education while 
achieving function

• Identify process for implementation, maintenance 
(especially staff and money), and monitoring 
projects

• Identify techniques to address uncertainty (e.g., 
climate or funding)

Prepared in Partnership with:

Fairfield-Suisun Sewer Distict 
Wastewater Treatment Plant



The Fairfield-Suisun Sewer District (District) is a 
wastewater special district located about 40 miles 
northeast of San Francisco serving approximately 
150,000 customers in Central Solano County. 

The District safeguards public health and helps 
protect the Suisun Marsh, the nation’s largest brackish 
water marsh and the largest remaining contiguous 
wetland on the Pacific Coast of North America. The 
District plays an integral part in the preservation of 
these 116,000-acre marshlands.

The District’s wastewater treatment facilities occupy 
approximately 150 acres off of Chadbourne Road in 
Southern Fairfield and the District owns an additional 
380 acres mostly to the east and north of the fenced 
treatment plant boundaries, a total of 530 acres is 
within the District’s management. 

Over several decades, the District has evolved from 
a technical engineering entity to a valuable resource 
manager, partner in local economic development, 
and active member of the watershed community. 

The District has taken numerous actions to shift 
traditional thinking about the way wastewater utilities 
are run. This Resilient & Green Master Plan continues 
this forward-thinking approach.

ABOUT THE FAIRFIELD-SUISUN SEWER DISTRICT

View looking south from the FSSD Wastewater Treatment Plant towards the Suisun Marsh

FSSD has 60 fulltime active employees, 
including inspectors, lab analysts, 
maintenance experts, engineers, plant 
operators, and electrictions.
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Resilient & Green Master Plan Site Key

This Resilient & Green Master Plan identifies four (4) overarching planning programs that integrate into five (5) implementation projects.  
These programs are essential building blocks to integrate into individual projects, which then cohesively link all the projects together.
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#1 - RESILIENT & GREEN MAINTENANCE

Maintenance

PROGRAM SUMMARY

We aim to design spaces and plantings in a way that can be sustained for the long term.  Incorporating native 
vegetation into the treatment plant site offers opportunities for creating wildlife habitat, reducing maintenance costs, 
while providing training and education opportunities for staff, conservation corps, and the public. 

Project Goals

• Projects are designed and implemented to simplify long term maintenance. For 
example, projects will be easier to manage if species are right-suited/sited to 
minimize the burden on the maintenance crew.

• Maintenance staffing levels match demands of new and rehabilitated 
landscape areas in the short and long terms.

• The FSSD maintenance team is equipped with knowledge and tools to maintain 
areas with diverse plantings.

• FSSD staff and community share a sense of pride and ownership of resilient and 
green project areas.

UC Davis - Mrak Hall low maintenance plantings

Why? What Vulnerability Addressed?

• Maintenance is critical to the longevity and effective function of a project.
• The projects identified in this Master Plan will not achieve their stated goals 

without cultivating the enabling conditions for successful maintenance. These 
include considering required maintenance activities during design, identifying 
funding, and ensuring staff have the expertise and knowledge necessary to 
conduct long term operation and maintenance.

Project Benefits

• The ability to maintain spaces “in-perpetuity” or as long as the treatment plant 
exists.

• Long term success of plants and on-site ecosystems can reduce our 
vulnerability to climate threats like flood and fire.

• Increasing native species presence on-site creates cultural and educational 
opportunities for staff and community to engage with nature.

• Improve water quality through decreased pesticide use.

Climate - Mitigation & Adaptation - Potential

• MITIGATION: Carbon sequestration occurs by incorporating deep-rooted 
perennial plants; reduced use of fuel-powered equipment for grass cutting.

• ADAPTATION: Increasing landscape areas reduces temperatures which makes 
our community more livable; increasing biodiversity and pollinator species 
makes local farms more resilient.
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Plant-wide Resilient & Green Programs
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Resilient & Green Maintenance

Clean Energy & Zero Carbon Vision

Interpretive Education & Outreach Plan

Arts, Science & Culture Initiative

Front Entry Gardens

Ice Plant Replacement

Freshwater Wetlands

The Grove + Hedgerow Perimeter

Community Treatment Wetland  
& Climate Resiliency Project

Near Term Projects (1-2 years)

Medium Term Projects (3-5 years)

Long Term Projects (5-10 years)

Next Steps (to Implement) Major Tasks and Timeline
0-1-year:
• Meet with California Conservation Corps (CCC) to coordinate service 

hours with installation and seasonal maintenance activities.
• Draft In-house Integrated Pest Management Plan and identify 

strategies to manage on-site mosquitos, spiders and wasps.
• Install raptor perches for squirrel management along levees
• Incorporate maintenance team member into design team for 

Resilient & Green Master Plan projects, to incorporate elements such 
as:
• Clearly delineating planted areas using, for example, signs, 

fencing, posts, colors, flags;
• Incorporating topography, such as berms or other ways of 

elevating restored areas, where a mower or bobcat can’t easily 
navigate (making it difficult for the wrong type of maintenance to 
happen);

• Integrating homogeneity in species selection; 
•  Monoculture areas are easier to maintain. Making planting 

areas too diverse makes it hard to distinguish between weeds 
and intentional plantings; and

• Grouping different species based on their maintenance 
requirements. For example, shrubs that don’t need to 
be mowed versus grasses or herbaceous perennials (like 
milkweed, gum plant, yarrow) that can be mowed in the late 
fall.

• Design choices made with knowledge/ informed by long term 
maintenance costs and labor requirements.

1-2 years:
• Staff tours of new Resilient & Green landscape areas to explain to all 

staff the benefits we are trying to achieve.
• Identify optimal medium to share and communicate with staff to 

increase familiarity with the new projects and systems, and foster 
enthusiasm and buy-in.

• Add staff or contract with landscape company with expertise and 
knowledge about how to maintain resilient and green landscapes 
with native species and to increase biodiversity.

2-10 years:
• Increase maintenance staffing and expertise consistent with resilient 

and green project construction.
• Monitor how wildlife uses new spaces as a motivator to cultivate 

excitement for the landscapes we create and allow people to 
observe their surroundings in a different way.

Live-stream animal cameras have the potential to give our community 
access to new landscape areas. (source: Ducks.org)

Estimated Maintenance Effort

Total Estimated Maintenance Effort

Key

1 Staff 
50% time / year

1 Staff 
100% time / year

4.5 Dedicated  
Maintenance Staff / year
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#1 - RESILIENT & GREEN MAINTENANCE

Maintenance

Long Term O&M Considerations
• Ensure that District staff are adequately trained on new 

technologies or are equipped with service contracts to enable 
success.

• In the short term (years 1-3) the maintenance burden will likely be 
higher than conventional landscapes that require mowing and 
above ground sprinklers.

Planning Level Cost Estimate
• FSSD should plan for an increased cost associated with labor for 

maintenance as these new projects come on-line.
• At full build-out, the Resilient & Green Master Plan is expected to 

increase maintenance labor requirements equivalent to three 
(3) full time equivalent staff and one (1) supervisor, each with 
knowledge and expertise about plant phenology, dormant cycles, 
animal migration seasons, and pollinators, for example.

• $25,000 USD = Integrated Pest Management Plan and Training

Grant Funding Potential / Ideas

• Americorps
• CivicSpark Internship Program

Potential Project Partners
• California Conservation Corps
• Solano Resource Conservation District
• Solano Land Trust
• Solano Community College, UCDavis, UC Berkeley could monitor 

the long term changes in wildlife presence in the landscape by 
surveying before and after the plantings.

• Local beekeepers
• Local chapter of California Native Plant Society

Regulatory Considerations

• Where Resilient & Green Master Plan projects are linked to 
regulatory obligations, creating the enabling conditions for long 
term maintenance will ensure compliance.

• Where applicable, each project will need to comply with local, 
regional, state, and national regulatory requirements, including 
those specific to maintenance and short-, medium, and long-
term project performance.

• Compliance with local and regional guidance for integrated 
pest management.

source: https://www.ipmcenters.org/about/what-is-ipm/
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Program Summary
This project involves a District-wide philosophy to maximize on-site, renewable power generation to achieve near-energy-neutrality while  
maintaining an economic benefit to customers.  The District has significantly variable power demand from day to night, and from summer to 
winter, and therefore proposes to err on the side of under-production and not exporting energy back to the PG&E grid at very low compensation. 
The District will also seek opportunities to stabilize power demand across the day to reduce short-term demand spikes that lead to significantly 
increased bills.

Project Goals
• Maximize on-site renewable energy generation, 

offsetting fossil fuel use with renewable sources where 
feasible and economically beneficial.  

• Identify and integrate strategies and renewable energy 
sources into the District’s energy portfolio to modulate 
power generation to match instantaneous power 
demand.  

• Increase employee and fleet electric vehicle use by  
increasing on-site electric vehicle charging capacity for 
both District and personal vehicles.

• Adopt clean energy and carbon neutrality targets 
consistent with State of California greenhouse gas and 
clean energy goals.

Why? What Vulnerability Addressed?
• Currently the District is subject to rapidly-increasing 

utility power rates and total costs.
• Power utility rates are shifting to base more cost 

on peak demand and less cost on total power 
consumption over the billing period, increasing the 
financial impact of a short-term import spike on the 
District’s overall power bill.

• Time-of-use periods – when PG&E rates are at their 
highest over the course of a day -  have recently 
shifted to early evening hours when solar decreases.

• By stabilizing daily energy demand the District can 
avoid “demand pricing”, where a short-term spike in 
energy demand increases the rate you pay for the 
entire billing period.

Project Benefits

• Power bill stability and decreased long-term costs to 
the District.

• Energy independence and resiliency from outages.

On-site wind generation facilities

On-site cogeneration engine – producing power 
from digester gas created in the treatment process

Map of site showing existing locations for energy generation and potential future 
locations - NTS 
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Climate - Mitigation & Adaptation - Potential
• MITIGATION:  Reduced reliance on power generated by fossil 

fuels that increase carbon emissions into the atmosphere and 
contributes to climate change.

• ADAPTATION: Increasing FSSD’s on-site energy production 
portfolio increases our resiliency during unexpected power 
outages.

Regulatory Considerations

• A significant effort to modify the District’s Interconnect 
Agreement with PG&E may be required for additional on-site 
power generation OR a change in export arrangement.

• Any power source with an emissions profile (e.g., cogeneration) 
would require a permit from the Bay Area Air Quality 
Management District and equipment to abate pollutant 
emissions.

Next Steps (to Implement) Major Tasks and Timeline

Timeline 1-3 years
• Conduct a greenhouse gas emission inventory 
• For every capital project, evaluate potential to reduce or shift 

power demand and look for opportunities to make the project net-
zero energy demanding.

• Continue to engage with technology providers and demand 
management providers to keep tabs on latest technology, 
regulations, incentives, and funding opportunities.

• Annually review the District’s energy portfolio to identify “tipping” 
points based on costs and best available technologies to evaluate 
new or replacement on-site renewable energy alternatives.

• Increase electrical vehicle charging capacity on-site for the District 
fleet, employees, and visitors.

• Identify retirement and/or replacement for on-site wind turbines.
• Evaluate joining Marin Clean Energy for utility power with a higher 

percentage of renewable generation than PG&E provides.
• The nearest bus station is 30 minutes walking distance from FSSD. 

Consider talking with FAST Transit to establish a close bus station.  
This could be a good way for nearby employees to commute and 
enables community members to easily access the plant with public 
transportation.

• Investigate managing solar field land cover with native and 
pollinator species to improve energy production performance.

Example of a battery pack that could be installed for demand-
response.  The battery charges when renewable energy 
production is high, and discharges when plant demand peaks 
to “flatten the curve”.

Example “demand response” curve where the batteries 
are charged in the green window when renewable energy 
production is high, and the red area is “shaved off” using 
stored energy to avoid a peak.

Example idea for additional solar production at the treatment plant in the form of parking shade.
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Long-term O&M Considerations

Ensure that District staff are adequately trained on new technologies 
or are equipped with service contracts to enable success.

Planning Level Cost Estimate
Variable, depending on opportunities that arise, but likely to include:
1. Replacement of 200 KW wind turbines
2. New parking lot solar and car charging stations

Grant Funding Potential / Ideas
• California Public Utilities Commission
• Self-Generation Incentive Program (SGIP) available to support 

existing, new, and emerging distributed energy resources.
• Inflation Reduction Act

Potential Project Partners
• Renewable energy generation technology providers (e.g., wind, 

solar, bio-energy, etc.)
• Demand management providers (public-private partnership) 

that provide infrastructure to store and discharge power in 
a way that avoids time of use periods and spikes in energy 
demand.

• California Public Utilities Commission, California Air Resources 
Board, etc., occasionally provide grant funding for energy 
projects.

• Solano Transportation Authority

Parking lot retrofit to include solar shade panels, charging stations and green infrastructure in medians
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PROGRAM SUMMARY
Inviting groups to the Fairfield-Suisun Sewer District facility is an opportunity to connect with community and educators to tell the story of water. 
A site wide educational and interpretive plan is designed to engage visitors and convey the role of engineered facilities, nature, and people within 
the larger context of environmental quality in the San Francisco Bay and in California.

Project Goals
• Engage visitors and staff with educational outreach 

opportunities throughout the facility;
• Create comfortable and shaded engagement areas 

for use by staff and visitors throughout the site; and
• Create a site wide circulation pathway system that 

links new interpretive signage.
• Communicate the benefits of all the Resilient & Green 

projects to staff, public, and other stakeholders.
Why? What Vulnerability Addressed?

• Communities not appreciating and understanding 
the essential service provided by FSSD risks long term 
financial sustainability.

Project Benefits

• Education
• Engagement
• Cultivate positive experiences for visitors and staff
• Long term collaboration with community
• Awareness of the career opportunities available at 

FSSD and in the water industry

Example facility tour stop with signage and shade structure

Regulatory Considerations
• Very minimal regulatory impacts, each project may 

include minimal review.

Climate - Mitigation & Adaptation - Potential
Effective Education and Outreach will increase 
community awareness about climate risks and the 
individual and collective actions needed to both mitigate 
and adapt. 
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Next Steps (to Implement) Major Tasks and Time-line
• Engage with community partners to design and further develop 

an interpretive education plan.
• Coordinate priorities with proposed projects.
• Engage a signage consultant.
• Install interpretive elements in coordination with project 

implementation.

Long-term O&M Considerations
• Long term signage and structure maintenance (10+ years)
• Integrage QR Codes and links that can be acessed to keep 

information up to date and relevant

Planning Level Cost Estimate

1. Capital Cost =  $250,000
2. Annual Operations & Maintenance = replacement if needed 

(allow $25K)

Grant Funding Potential / Ideas
• Local businesses

• Educational grant funded opportunities - water and habitat

Potential Project Partners

UC Davis, Fairfield Suisun Unified School District, Solano Community 
College, Resource Conservation Districts, International Bird Rescue 
Center, Pacific Flyway, Suisun Wildlife Center

Example facility tour stop with signage and shade structure
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Image Key 
1. Interpretive graphic panel example
2. Nature-based wayfinding and interpretive panels (source: 

Pulse Designs)

3. Interpretive content explaining the connection between 
native plants and native peoples (source: The Watershed 
Company)

4. Decorative panels and sign base design promote 
connection with the natural setting (source: Studio PAN)

5. Infographic imagery describing reclaimed water (source: Tata 
& Howard)

6. Story of water 3-D interactive panel (source: Visi Magazine)
7. Example integration of social media and pavement markers to 

raise awareness (source: UC Davis Department of Design)

7
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Site Wide Interpretive Themes
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Main Facility Site Interpretation (see detail)
• Facility tour
• Story about path of water
• Relationship between nature and engineering
• Water career opportunities and pathways

Nutrient Management Wetlands
• Bird habitat
• Wetland context/ Fairfield / California
• Nature-based Solutions
• Site wide path of the water (where does it go?)
• Indigenous Community Connections

Front Entry Gardens
• Recycled water benefits and uses
• Native and drought tolerant plants
• Habitat gardens and turf replacement
• Low Impact Development design for stormwater

Freshwater Wetland Restoration
• Bird habitat and Native plantings
• Riparian and wetland restoration
• Nutrient Management

The Grove and Hedgerow
• Community connection with commemorative 

grove
• General site orientation
• Habitat gardens

FSSD Facility Site - Proposed projects and interpretive Master Plan - NTS3
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Campus Tour Interpretive Route and Themes
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Headworks & Sludge
• Everything goes down the drain - collection system
• View into what gets pulled out (display of examples)
• Solids removal - they fuel the digesters

• Water quality sample collection
Primary Treatment
• Removing “the Floaters and the Sinkers” - What sinks (grit) What 

floats? (soaps, fats, oils and grease)
• Gravity story - “It’s free, it is everywhere and it always works!”
• The digesters treat sludge -“upset tummy” story and connection to 

Jelly Belly sugar
• Magic of digester - captures methane gas to use as an energy 

source

Intermediate Treatment
• Like water over rocks in a stream
• Trickling towers over “whiffle balls” for biological treatment by  

“zoogliomass”

Secondary Treatment
• Why do we see ammonia in wastewater? Pee removal - ammonia 

and nitrification (nitrogen cycle diagram and intro to anaerobic 
and aerobic conditions)

• Living organisms consume the ammonia and turn it into nitrogen, 
which can contribute to algal blooms in the San Francisco Bay

• Pollutants can negatively affect the “living” step in the process

Disinfection
• UV disinfection (rather than chlorine)- trade off of chemicals vs. 

electricity
• Just like mother nature - use UV disinfection a DNA scrambler

• Blowers and UV bulbs use the most energy

*

FSSD Facility - Tour Start/End*

6

6 Suisun Marsh, Recycled Water, & Nature-based Solutions
• Benefits to Boynton Slough, before flowing to San Francisco Bay
• Recycled water reduces potable water demand

• Multi-benefits of treatment wetlands

Campus tour interpretive route with stops indicated.  Pavement can be marked with colored routes, information, and social media links. - NTS
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PROGRAM SUMMARY
The Cultural and Science, Technology, Arts and Math (STEAM) outreach initiative identifies opportunities for engagement with artists, educators, 
and students to tell the important story of our human relationship with the water cycle and pollution prevention (P2). Spaces throughout the 
treatment plant could become a community living laboratory, gathering area, and/or inspirational outreach center for exploration of scientific 
concepts through the expression of functional public art.

Project Goals

• Enhance the facility for employees and the 
community;

• Integreate educational opportunities for pollution 
prevention with cross-discipline engagement;

• Partner with adjacent schools and educators to 
engage youth; 

• Incorporate adaptability into project designs to 
enable adjustments as key messages evolve, and

• Bring attention to important issues around water, 
society, and equity by inviting community members 
to ponder big questions.

Why? What Vulnerability Addressed?

• Engaging with classrooms and community groups 
to tell our story in a different way diversifies 
representation and has the opportunity to address 
specific and relevelt themes (e.g., plastics, nutrients, 
and access to clean water).

Project Benefits

• Public engagement and education
• Long term collaboration with community
• Career opportunities

Climate - Mitigation & Adaptation - Potential

Both climate adaptation and mitigation themes can 
be explored and depicted in installations to raise 
awareness and understanding about the issues that 
impact us all.

Existing tanks with murals or vinyl art-overlay

Image of similar tank artwork
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Site Map indicating site wide opportunities for STEAM project installations - NTS

Campus Arts Outreach Opportunities

5

4

3

2

2

3

4

5

Tank Art
• Utilize the expansive “tank canvas” to tell an 

important story about the facility and its function
• Enhance the campus 
• Showcase the story of the digester connection to Jelly 

Belly factory

Grove
• Opportunity to engage with the community with an 

educational art piece
• Integreate relevent P2 themes into functional features 

(e.g., benches or shade structures)
• Sculpture garden with upcycled materials from FSSD

Wetland Ponds
• Sculptural art pieces could tell the story of restoration, 

habitat, water cycle, and connection to Suisun Marsh
• Functional sculpture could serve as a shade structure 

or bird habitat

Community Treatment Wetlands
• Art installation could be combined with overlook or 

education kiosk
• Theme could include healthy water, connection to 

slough or bird habitat
• Opportunity for a “living laboratory”

FSSD Facility - 
• Opportunity to showcase the cycle of water
• Educational outreach to visitors and employees, 

provoking thought about pollution prevention priorities 
• Gathering area for community - art shows

1

1
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Regulatory Considerations

• Each installation is unique and will require individual regulatory 
 requirements.

Long-term O&M Considerations

• Each installation would be unique and will require individual 
evaluation of the O & M considerations.  Long term maintenance 
should be a consideration of each project budget and design.

Next Steps (to Implement) Major Tasks and Timeline

• Establish a site wide concept plan of individual project opportunities;
• Identify small short term low-budget projects and longer term larger 

budget project;
• Coordinate with local schools and STEAM resources for educational 

teaming opportunities; and
• Coordinate opportunities with Arts planners (Suisun City, Fairfield)

Planning Level Cost Estimate

1. Capital Cost = $100,000
2. Operations & Maintenance = ~TBD

Grant Funding Potential / Ideas
• Fairfield Suisun City Public Art Programs
• Build costs into larger project budgets and planning
• Capital projects integrate a % for the arts program - RFP Process 
• Partnering with local businesses

Potential Project Partners

UC Davis, Fairfield Suisun Unified School District, Solano Community 
College, Suisun City % for the Arts Ad-hoc subcommittee, City of 
Fairfield Cultural Arts Advisory Committee, City of Fairfield Community 
Development

Image Key 
1. Art Students communicate issues relevant to the wastewater industry and our 

community (source: Microplastics Exhibit at the David Brower Center)
2. The iconic and beloved upcycled sculpture at the Suisun Wildlife Center that 

connects art to the Center’s mission while promoting waste reduction.
3. A 2019 public art installation in London, ‘Please be Seated’ by Paul Cocksedge, 

made with upcycled scaffolding planks.  What could artists create with retired 
wastewater treatment components?

4. Artists paint a map of Berlin on Central Square to celebrate the city’s 775th 
birthday.

5. A multi-sensorial garden in Favara, Italy features a landscaped terrace with plants, 
seating, and paths in a hexagon pattern.

2

3 4

5

1
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PROJECT SUMMARY
The project includes the replacement of existing turf with native and habitat enhancing landscapes at the front  
entry and surrounding FSSD Facilities.  The new landscape will include biodiverse plantings for infiltration,  
habitat enhancement, and to create a welcoming landscape for visitors and staff. 

Project Goals
• Improve visitor and employee experience by creating 

outdoor use areas;
• Replace irrigated turf and ice plant at the wastewater 

treatment plant site;
• Increase public awareness about recycled water, 

native plant gardens, habitat gardens, green 
stormwater infrastructure, and rainwater capture and 
reuse; and 

• Enhance habitat.

Why? What Vulnerability Addressed?
• State-wide and local drought and water supply 

limitations require water conservation innovations such 
as gardening with drought tolerant and native plant 
species and irrigating with recycled water and/or 
captured rainwater. 

• Improving the quality of stormwater runoff leaving the 
site, using available landscape areas, improves water 
quality in the Suisun Marsh and San Francisco Bay, 
which are negatively impacted by pollutants.

Project Benefits
• Natural Stormwater Infiltration - promotes sustainability 
• Habitat enhancement
• Education and environmental awareness
• Shade
• Outdoor usable paths and seating areas
• Maximize on-site use of recycled water

DRAFT

Plan of Entry Gardens - NTS
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Regulatory Considerations

• Facility-specific Permits 
• Local Ordinances 

Next Steps (to Implement) Major Tasks and Timeline

Years 1-3: 
• Confirm project specific development areas and prepare a  

development plan, including: 
• Landscape and Engineering Plan 
• Construction Documents 
• Cost Estimates 
• Secure project funding 

• Collaborate with communitiy partners to install the front entry 
gardens with FSSD employees and community.

Climate - Mitigation & Adaptation - Potential
• MITIGATION: Carbon sequestration occurs by incorporating 

deep-rooted perennial plants; reduced use of fuel-powered 
equipment for grass cutting. 

• ADAPTATION:  Increasing landscape areas reduces temperatures 
which makes our community more livable; increasing biodiversity 
and pollinator species makes local farms more resilient.

Image Key

1. Diverse mixes of native and habitat diverse plants allow 
for multiple pollinators.  Specialty gardens may include a 
“white blooming garden” or similar specific planting themes

2. Native plants such as Salvia species, educate visitors about 
pollinators, native plant uses and connection with culture 
and habitat

3. Succulents and grasses combine as an example of low 
maintenance and water conserving plantings tolerant of 
recycled water

1

23
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Long-term O&M Considerations
Long term maintenance will be required, possible upgrade of irrigation 
system, intensive removal of invasive ice-plant and turf grass, long term 
weed abatement and monthly maintenance (mowing and weeding).  
Monthly maintenance of the gardens.

Planning Level Cost Estimate

1. Landscape Plans Design and Planning Fees:  $75,000
2. Capital Cost = $350,000 
3. Operations & Maintenance = ~$75,000 annually (dedicated staff)

Grant Funding Potential / Ideas

• Solano County Water Agency, Water Efficient Landscape Rebate 
Program

Potential Project Partners
• Sustainable Solano
• Suisun Resource Conservation District
• Solano Resource Conservation District

• California Conservation Corps
• Solano Community College

Image Key 

1. Rainwater cisterns allow for simple on-site water collection 
from roof run off and may be used for irrigation 

2. Turf alternatives such as no-mow sod and native grasses 
may be an alternative to traditional sod and installed in 
infiltration basins

3. Infiltration gardens allow for stormwater runoff to infiltrate 
into the soil before entering the storm drain system

4. Parking lot retrofits allow for stormwater runoff to enter 
infiltration planters with shade trees reduce temperatures 
and increase site cooling

1 2
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 RESILIENT & GREEN MASTER PLAN

Maintenance

View of Front Entry Gardens 
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#6 - ICE PLANT REPLACEMENT

 RESILIENT & GREEN MASTER PLAN

Maintenance

The Fairfield-Suisun Sewer District will replace existing outdated landscape areas with varied plantings to demonstrate a variety of recycled 
water uses.  The restored landscape will feature examples of native and drought tolerant sod ideal for recycled water use and for on site drainage 
and run-off infiltration.  In addition, existing iceplant will be replaced with habitat enhancing native plants suited for bank stabilization.

Project Goals

• Improve visitor and employee experience;

• Replace existing ice plant areas;
• Demonstrate varied plant types ideally suited for 

infiltration basins and erosion control irrigated with 
disinfected secondary 23 recycled water; and

• Introduce native and habitat enhancing plantings.

Why? What Vulnerability Addressed?
• Promoting use of recycled water in our service area 

diversifies the water supply portfolio, while reducing 
overall demand on the Lake Berryessa potable water 
supply system.

Project Benefits

• Natural Stormwater Infiltration - promotes sustainability 
• Habitat Enhancement
• Education and environmental awareness
• Employee use - pathways

Plan of Site Area - NTS

Climate - Mitigation & Adaptation - Potential

• Allows for on-site collection and treatment of 
stormwater and natural filtration for recycled site 
water.  Enhancement of plantings to include native 
and habitat enhancing plants expands the site as a 
refuge for bird, insect and animal habitat as well as 
improved soil quality and positive site environment

Regulatory Considerations

• Facility-specific Permits - FSSD-owned property, with low 
likelihood of existing wetland impacts

• Local Ordinances 

PROJECT SUMMARY
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#6 - ICE PLANT REPLACEMENT

 RESILIENT & GREEN MASTER PLAN

Maintenance

Next Steps (to Implement) Major Tasks and Timeline

Planning Level Design
Prepare a three year removal and replacement strategy for ice 
plant
Cost Estimates

Long-term O&M Considerations
Long term maintenance will be required, possible upgrade of irrigation 
system, intensive removal of invasive iceplant and turf grass, long term 
weed abatement and monthly maintenance (mowing and weeding).

Planning Level Cost Estimate

1. Design and Professional Fees - $100,000
2. Capital Cost = $1,000,000
3. Operations & Maintenance = ~ $50,000 annually

Grant Funding Potential / Ideas
• Habitat and turf replacement rebates or credits.

Potential Project Partners

• Sustainable Solano
• Solano Resource Conservation District
• City of Fairfield
• Suisun City Climate & Environmental Committee
• Solano Master Gardeners
• Suzanne Bontempo, Our Water  Our World Integrated Pest 

Management Advocate

Image Key 
1. No-mow sod is used as an alternative to traditional grass for 

a low maintenance approach to infiltration basins
2. Native grasses and wildflowers allow for diverse habitat and 

low maintenance planting solutions
3. Pollinator species attract Monarch Butterflies and other 

species
4. Ceanothus is a good solution for large expansive bank cover 

as well as vibrant seasonal color and habitat 

1

2
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#6 - ICE PLANT REPLACEMENT

 RESILIENT & GREEN MASTER PLAN

Maintenance

Ice plant removal at entry road and replacement with habitat enhancing planting and pathways
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#7 - FRESHWATER WETLANDS

 RESILIENT & GREEN MASTER PLAN

Maintenance

This project converts one or more of the effluent holding ponds in the northwest area of the plant to a series of wetland ponds optimized for 
ecological enhancement and nutrient removal. These holding ponds are currently underutilized and could be re-purposed to achieve multiple 
benefits. The train of ponds could provide a valuable recreational opportunity in an under-served area with minimal access to parks. This could 
include wildlife viewing opportunities as well as educational components including signage describing the design and purpose of each pond.

Project Goals

• Use treated wastewater to create a freshwater marsh 
habitat area;

• Establish a publicly-accessible open space with 
educational and recreational value that improves both 
visitor and employee experiences;

• Create approximately 1 mile of walking trails with 
opportunities for seating and shade; and

• Incorporate educational signage telling the story 
about wetland plants, habitat, wildlife, and indigenous 
communities.

Why? What Vulnerability Addressed?

• Reduce nutrient discharge to the San Francisco Bay 
that contribute to harmful algeal blooms.

• Provide additional habitat for the 1.5 million birds 
along the Pacific Flyway.

Project Benefits

• Optimize for habitat quality and quantity
• Optimize for recreation & education opportunities
• Demonstrate an innovative and novel nature-based 

solution
• Reduce dry weather flows to Suisun Marsh
• Optimize for nutrient removal

Plan view drawing of site and restoration - NTS

Image Key 
1. Image of Milkweed on-site, Monarch butterfly 

habitat
2. Showy Milkweed on-site, ideal monarch butterfly 

habitat 

1

2

PROJECT SUMMARY
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#7 - FRESHWATER WETLANDS

 RESILIENT & GREEN MASTER PLAN

Maintenance

Regulatory Considerations
• Insurance liability of increasing public access areas on-site
• Land use conflicts
• Creation of jurisdictional wetland habitat

Next Steps (to Implement) Major Tasks and Time-line
• Planning Level Design
• Identification of Regulatory or Land Use Conflicts
• Scoping/business modelling for carbon crediting costs and 

benefits

Long-term O&M Considerations
• Irrigation for native plants, mowing, weed abatement, yearly 

wetland management
• Trail management - weed and trash
• Built structure maintenance - shade structures and tables
• Consider potentially reduced ability to retain emergency effluent 

storage capability on very rare occasions.

Climate - Mitigation & Adaptation - Potential
• MITIGATION: Carbon Capture potential from accumulated 

organic matter (peat) within the managed wetland areas.
• ADAPTATION: Increased greening provides shade, which 

reduces temperatures and wildfire risks.

Freshwater wetland habitat enhancement and trails.



Image Key 

1. Features such as bird viewers allow staff and visitors to see 
wildlife close up – Port des Salines (source: Bureau d’Etudes 
Au Fil du Temps)

2. Steel signs are a good option where signage will be in 
remote outdoor settings with minimal maintenance

3. Wood and changeable signage allow for seasonal displays 
along wetlands path (source: DAB Graphics)

4. Steel signs allow for a durable option and may be 
combined with graphics (source: Studio PAN)

5. Outdoor shade structures allow for staff use and 
complement the natural setting (source: Tucson Audubon 
Paton Center)

Key Map

#7 - FRESHWATER WETLANDS

 RESILIENT & GREEN MASTER PLAN

Maintenance

Planning Level Cost Estimate
1. Capital Cost = 1,000,000
2. Operations & Maintenance = 50,000

Grant Funding Potential / Ideas
• FEMA’s Building Resilient Infrastructure and Communities
• Measure AA

• EPA Region 9 Water Quality Improvement Fund

Potential Project Partners
• UC Davis 
• Ducks Unlimited
• Pacific Flyway
• Collaborate with Solano Community College’s Maker-space for 

the creation of the structures
• Solano Land Trust
• Suisun Wildlife Center
• International Bird Rescue Center

1
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#8 - THE GROVE & HEDGEROW PERIMETER

 RESILIENT & GREEN MASTER PLAN

Maintenance

Project Summary

This project proposes to renovate an existing area of land on the FSSD campus to honor retired employees and as a place for the community and 
employees to walk and bring dogs. Plantings will include commemorative trees, and thematic gardens to introduce habitat and as an opportunity 
to educate the community about recycled water uses. Trails will include open spaces for pets, interpretive signage, and benches for seating, 
with access points from Chadbourne Road and the FSSD facility. The entire garden will be fenced and locked when not in use. In addition, a 
demonstration hedgerow planting will be included as both a demonstration and to enhance the plant perimeter.

Project Goals

• Improve community and employee access to outdoor 
use areas;

• Create a space accessible to the public, to honor FSSD 
retirees and community members;

• Install a hedgerow on the plant perimeter to enhance 
natural areas for wildlife and demonstrate a practice 
suitable for rural residential properties;

• A space to support an inclusive FSSD dog policy; and
• Walking trails with easy access to and from the FSSD 

operations facility buildings.
• Incorporate a land acknowledgement for native 

ameircan communities. The Patwin Tribe is the native 
group to the land where FSSD is located.

Why? What Vulnerability Addressed?

• A lack of publicly available open space 
• Promoting use of recycled water in our service area 

diversifies the water supply portfolio, while reducing 
overall demand on the Lake Berryessa potable water 
supply system.

Project Benefits

• Demonstrate hedgerow implementation as a practice 
appropriate to rural residential, peri-urban areas, 
working lands, and public lands.

• Community access and awareness raising about FSSD 
and our function and service to the community.

• Increase employee wellness.
• Hedgerows are a great way to provide habitat and a 

windbreak along an existing fence line.
• Native trees and shrubs will greatly increase habitat 

value as perching/nesting sites and protective cover, 
and as a variety of food resources such as berries, 
seeds, nectar and pollen for wildlife.

DRAFT
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#8 - THE GROVE & HEDGEROW PERIMETER

 RESILIENT & GREEN MASTER PLAN

Maintenance

Site Plan - Not to Scale

Long-term O&M Considerations

• The maintenance burden in the Grove area will be higher than 
current conditions.

• Ensure that District staff are adequately trained to maintain new 
landscape areas or are equipped with service contracts to 
enable success.

• Long term maintenance will be required, including daily 
opening/closing of the area to the public, intensive removal of 
invasive plants, long term weed abatement and at least weekly 
maintenance (mowing and weeding). Monthly maintenance of 
the hedgerows and at least quarterly trail maintenance.

• Maintaining a clear viewshed through the hedgerow will 
enhance safety and ease of maintenance.

Regulatory Considerations

• Facility-specific Permits

• Local Ordinances

Next Steps (to Implement) Major Tasks and Time-line

Months:
• Install recycled water irrigation system to ‘Grove’ area
• Plant hedgerow phase 1 in Grove area
• Co-host a compost giveaway with City of Fairfield
Year 1:
• Confirm project approach and prepare a development plan, 

including:
• Landscape Plan and Construction Documents
• Updated Cost Estimates
• Secure project funding

Climate - Mitigation & Adaptation - Potential
• MITIGATION: Carbon sequestration occurs by incorporating 

deep rooted perennial plants.
• ADAPTATION: Increasing landscape areas reduces temperatures 

which makes our community more livable; increasing biodiversity 
and pollinator species makes local farms more resilient.

Hedgerow Section - Not to Scale



#9 - COMMUNITY TREATMENT WETLAND AND CLIMATE RESILIENCY

Key Map

#8 - THE GROVE & HEDGEROW PERIMETER

 RESILIENT & GREEN MASTER PLAN

Maintenance

Planning Level Cost Estimate

1. Landscape Plans: $350,000
2. Capital Cost = $2,000,000
3. Operations & Maintenance = ~$150,000 annually (dedicated 

staff)

Grant Funding Potential / Ideas

Potential Project Partners

• California Conservation Corps
• Sustainable Solano
• Solano Resource Conservation District
• City of Fairfield and Suisun City
• Suisun City Climate & Environmental Committee
• Solano Master Gardeners
• Suzanne Bontempo, Our Water Our World 

• Department of Water Resources, drought readiness funding to 
create a recycled water demonstration park

Image Key 
1. Decomposed granite paths, mulched areas and simple 

plantings allow for multiple uses and lower maintenance 
requirements

2. Post ‘No-Spraying’ signs in multiple languages and promote 
use of integrated pest managemnet (source: Hedgerow 
Farms)

3. Visibility and access will change as the Hedgerow matures, 
20-years in this photo

4. A hedgerow 2-years after planting
5. Planting will include low level plants (18” and below) and 

taller trees and upright shrubs to minimize maintenance and 
allow for a clear line of sight through the area.

1

2
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#9 - COMMUNITY TREATMENT WETLAND AND CLIMATE RESILIENCY #9 - COMMUNITY TREATMENT WETLAND AND CLIMATE RESILIENCY

MaintenanceKey Map

 RESILIENT & GREEN MASTER PLAN

PROJECT SUMMARY
The Fairfield-Suisun Sewer District Community Treatment Wetland and Climate Resiliency Project will create a 
nature-based solution that integrates a freshwater treatment wetland and horizontal levee within an approximately 
100-acre area, located in Central Solano County, California. 

Project Goals

• Collaborate with adjacent landowners and 
stakeholders to develop a project that equitably 
engages and benefits a disadvantaged community;

• Fund, design, build, and maintain a nature-based 
solution to reduce nitrogen discharge from a 
community of 150,000 residents, enhance native 
habitat in the Suisun Marsh, and address future 
conditions that models a scalable solution for the City, 
County, and Bay Area; and 

• Benefit thousands of residents and businesses in Solano  
County by integrating public access with walking trails 
and educational opportunities.

Why? What Vulnerability Addressed?
• Equitable access to open space and walking trails
• Nutrient management from wastewater flows
• Sea-level rise adaptation and resilience for FSSD and  

surrounding properties (flood protection)

Project Benefits
• Recreation & education opportunities for the 5,549 

residents living within the SB 535 Disadvantaged 
Community where the FSSD treatment facility is 
located;

• Demonstrate within Solano County the multi-benefit 
function of nature-based solutions to:
• Enhance habitat quality and quantity by creating 

a 100-acre fresh-to-brackish water marsh;
• Manage nutrients from wastewater flows by 

removing approximately 70% of daily nitrogen 
loads during the dry season;

• Enable sea-level rise adaptation and resilience for 
the wastewater treatment plant and surrounding 
properties;

• Incorporate public access with approximately 5 
kilometers of new walking and running trails that 
also provide educational opportunities about, for 
example, the history and culture of the County, 
nature-based solutions and climate resiliency, 
indigenous peoples, and natural treatment 
systems.



#9 - COMMUNITY TREATMENT WETLAND AND CLIMATE RESILIENCY

MaintenanceKey Map

 RESILIENT & GREEN MASTER PLAN

Regulatory Considerations

• Facility-specific Permits - FSSD-owned property, with low-
likelihood of existing wetland impacts

• Local Ordinances 
• SFRWQCB provides guidance and sets precedent for permitted 

discharges of treated effluent from nature-based solution 
projects in the region

• Likely to require - 
Mitigation and monitoring requirements, desired treatment 
performance,  
quantification of ancillary benefits (e.g., habitat enhancement, 
water reclamation, and community benefits.

Next Steps (to Implement) Major Tasks and Timeline

Major Tasks and Timelines Planning Level Design
• Identification of Regulatory or Land Use Conflicts

•  what is net benefit/change of  recycled water for alfalfa fields  
vs. treatment wetland? Possible to determine highest/best use?

• what is estimated nutrient removal amount?

• Scoping/business modelling for carbon crediting costs and 
benefits 

• Identify a phased implementation pathway for nutrient removal 
and sea level  rise adaptation

• Cost Estimates
• Triple Bottom Line Cost Benefit Analysis

Image Key 
1. Image of Bird Blind Cabin - location 

unknown
2. Neary Lagoon Wastewater Treatment 

Facility   
Santa Cruz, CA

3. Neary Lagoon Wastewater Treatment 
Facility   

Climate - Mitigation & Adaptation - Potential
• MITIGATION: Carbon Capture potential from accumulated 

organic matter (peat)
• ADAPTATION: Integrate with the design of future flood risk 

management infrastructure to protect the plant.

1

2

3
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#9 - COMMUNITY TREATMENT WETLAND AND CLIMATE RESILIENCY #9 - COMMUNITY TREATMENT WETLAND AND CLIMATE RESILIENCY

MaintenanceKey Map

 RESILIENT & GREEN MASTER PLAN

Site Section - NTS

Nutrient Management Wetland with Horizontal Levee Concept

Long-term O&M Considerations
• Need to identify key performance indicators, assessment, and 

measurements methods and their long-term implementation and 
funding strategy.

• The project maintenance, monitoring, and adaptive 
management plan should be ecologically and performance 
oriented and reflect the restoration objectives.

• Enabling maintenance as part of the design ensuring adequate 
staffing levels and expertise of maintenance staff is essential for 
project success.

Planning Level Cost Estimate
1. Capital Cost = $100k - 200k/ac x 100acres = $10-20M  

(Crooks, Jan 2002) 
2. Operations & Maintenance = ~$500,000/year  

(~3% of Capital Costs)
Grant Funding Potential / Ideas

• EPA Water Quality Improvement Fund  
• Bipartisan Infrastructure Law, SRF  
• State Coastal Conservancy   
• Governor’s Office of Planning & Research - Integrated Climate 

Adaptation  
& Resiliency Program (ICARP)

• Measure AA

• Ocean Protection Council

• FEMA BRIC Funding

Potential Project Partners
• Sustainable Solano
• Suisun Resource 

Conservation District
• Solano Resource 

Conservation District
• UC Davis - measure/monitor 

carbon capture specific to 
treatment wetlands

• Solano Committee of Land 
and People (Solano Land Trust)

• UC Davis Center for 
Community and Citizen 
Science 

• City of Fairfield Youth 
Commission& City of Suisun 
Youth Commission

• Suisun City Climate & 
Environmental Committee

• Ducks Unlimited
• Pacific Flyway
• Solano Transportation 

Authority


