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• Requirement of Provision VI.C of the 2019 Nutrient Watershed 
Permit

• Estimate nutrient reduction potential, on a regional scale, via 
Nature-based Solutions 

• Identify viable alternatives for further evaluation & 
implementation

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

The Project



1. Data Collection & Screening

2. Site Specific Evaluation

3. Barriers & Coordination

Project Elements



1. Scoping & Evaluation Plan - complete

2. Surveys and desktop study - complete

3. Undergoing site-specific outreach to verify desktop results and 
narrow the range of candidate sites - mid-2021

4. Develop planning-level evaluation & design for subset of sites 
selected in coordination with project CMG - mid-2022

5. Coordination with aligned projects to advance regional progress 
of nature-based treatment & shoreline adaptation - ongoing

Current Status



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

- Variant of several definitions

What are Nature-based Solutions?





-Wastewater treatment evolved- 
-from 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.) Courtesy Kadlec and 
Wallace 2009.



Oro Loma horizontal levee. Photo: SFEP

Horizontal Levees



Unit-Cell Open Water Wetlands

Photo: David Sedlak



Existing or Planned
NbS Facilities

Treatment Wetlands (5)

Horizontal Levees (3)

Land Application (4)



Nutrient Watershed Permittee Survey
• Joint request for information from HDR (recycled water) and 

SFEI (NbS)

• Results will inform selection of facilities for site-specific 
investigation



Survey
Has your agency 
considered 
nature-based 
solutions for 
wastewater 
treatment/  
disposal?



Survey
Do your capital 
improvement 
plans consider or 
plan for 
implementation of 
NbS for 
wastewater 
treatment or other 
purposes?



Survey

Describe the level 
of planning/ 
implementation 
performed to 
date.



Survey
Rate your 
agency's interest 
in pursuing NbS 
according to the 
following 
objectives:



Survey
Rate the following 
factors, in terms 
of preventing or 
constraining your 
agency’s 
adoption of NbS 
for wastewater 
treatment:



● Leverages the Adaptation Atlas to identify 
opportunities for open water treatment wetlands 
and horizontal levees

● Estimate potential nutrient load reductions 
associated with modeled areas

● Generate factsheets to communicate 
opportunities and constraints

● Inform site-specific analyses at WWRFs with 
high NbS potential

Desktop Study of Opportunities & Constraints









Preliminary Results: 
Opportunity

High Potential (18)

Medium Potential (12)

Low Potential (10)



Existing or Planned
NbS Facilities

Treatment Wetlands (5)

Horizontal Levees (3)

Land Application (4)



Remaining Facilities
with Medium to 
High Potential

High Potential (7)

Medium Potential (11)



Nexus to Other Projects
-Nature-based solutions for shoreline- 
-resilience & water quality improvement is- 
-an emerging regional priority.- 

How to integrate a diversity of objectives is 
the challenge:

● Habitat restoration
● Recreation & education
● Flood risk
● Recycled water concentrate 

management

Photo: USFWS



Coordinating with Aligned Projects

Regulatory Capacity & Governance Technical

● Valley Water - 
RO concentrate 
management 

● Transforming 
Shorelines

● Operational 
Landscape Units

● Transforming 
Shorelines (SFEP)

● Bay Adapt (BCDC)

● ReNUWIt / Bay Area 
One Water

● Plan Bay Area (MTC)

● Regional Board 
Basin Planning

● BCDC Bay Plan 
Amendments



THANK YOU AND PLEASE GET IN 
TOUCH!
Ian Wren, Ellen Plane, Jeremy Lowe, David Senn
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