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• Requirement of Provision VI.C of the  2019 
Nutrient Wate rshed Pe rmit

• Estimate  nutrient reduction potential, on a 
regional scale , via treatment we tlands 
(open wate r & horizontal levees)

• Secondary objective  to address barrie rs 
to implementation and encourage  multi-
agency coordination 

The Project



• 2022 harmful algae  bloom of 
Heterosigma akashiwo killed an 
unknown number of white  and green 
sturgeon, along othe rs

• 2024 Nutrient Wate rshed pe rmit require s 
a 40% Bay-wide  reduction in total 
inorganic nitrogen loads from wastewate r

New Urgency Post-2022



Engineered interventions that exploit natural 
processes to foster urban resilience and 
sustainability.

- Variant of several definitions

What are Nature-based Solutions?



- Wastewater treatment is based
- upon natural systems and is
- constantly iterating-

Back to the Future

1901 U.S. patent for a treatment wetland system. 
(From U.S. Patent 681,884.) Courte sy Kadlec and 
Wallace  2009.



1. Sea level rise adaptation - horizontal levees/living shorelines, tidal marsh 
restoration, oyster reefs, 

2. Reduction in nutrients & other pollutants- horizontal levees/living 
shorelines, open water treatment wetlands, horizontal or vertical flow 
(subsurface) wetlands, floating wetlands

3. Wet weather retention - open water wetlands

4. Recycled water & dry-weather discharge prohibitions - land application & 
irrigation, ROC treatment

Drivers of Nature-based Solutions for Wastewater



Oro Loma horizontal levee. Photo: SFEP

Horizontal Levees



Open Water Wetlands

Photo: David Sedlak



Adaptation Toolkit - A framework for shoreline 
resilience 

Evolution of the GreenPlanIT 
and Adaptation Atlas models 
to inform NbS for wastewater 
treatment + shoreline 
resilience



Adaptation Toolkit - A framework for shoreline 
resilience 

Evolution of the GreenPlanIT 
and Adaptation Atlas models 
to inform NbS for wastewater 
treatment + shoreline 
resilience



Desktop screening

GIS suitability analysis, including factors like:
• Land cover
• Elevation
• Slope
• Ownership
• Adjacency (e.g. to tidal marshes and development)











Opportunity Results

High Potential (18)

Medium Potential (12)

Low Potential (10)



Site-Specific Analyses

High NbS potential

Medium potential

Low potential

Fairfield-Suisun

Delta Diablo
Central San

Union San

San Jose

SSF-San Bruno

SASM

Novato

Site-specific evaluations



Phases of analysis

[In progress]

Scoping & Evaluation
Desktop screening (factsheets 
for 37 facilities)

Site evaluations for 8 high 
opportunity facilities

Cost estimates and concept 
designs for 3 facilities









Conceptual Designs & Cost Estimates





Case Studies

1. Union San / Hayward Marsh

2. Petaluma

3. Las Gallinas

4. Mt. View 

5. Oro Loma

High NbS potential

Medium potential

Low potential

Case study site



Submittal to the Water Board

Available at

https://bacwa.org/nutrients/

https://www.sfei.org/projects/nature-
based-solutions-nutrient-removal

https://bacwa.org/nutrients/
https://www.sfei.org/projects/nature-based-solutions-nutrient-removal
https://www.sfei.org/projects/nature-based-solutions-nutrient-removal
https://www.sfei.org/projects/nature-based-solutions-nutrient-removal
https://www.sfei.org/projects/nature-based-solutions-nutrient-removal
https://www.sfei.org/projects/nature-based-solutions-nutrient-removal
https://www.sfei.org/projects/nature-based-solutions-nutrient-removal
https://www.sfei.org/projects/nature-based-solutions-nutrient-removal
https://www.sfei.org/projects/nature-based-solutions-nutrient-removal
https://www.sfei.org/projects/nature-based-solutions-nutrient-removal


San Leandro WPCP Update

● Seepage  slope  & open wate r feature  with nitrification, for ~1 mgd via modular 
MABR nitrification system, line r, fill, woodchip-embedded crates, e tc 

● ~$3 million for nitrification / $8 million for construction / $1 million contingency

● ~$6 million from Measure  AA and EPA Wate r Quality Improvement Fund

Contact: Hayes Morehouse , San Leandro Wate r Pollution Control Plant













THANK YOU!
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