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

• Estimate nutrient reduction potential, on a regional scale, via 
treatment wetlands (open water & horizontal levees)

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



1. Data Collection & Screening

(In progress)

2. Site Specific Evaluation

(2021-2022)

3. Barriers & Coordination

(on-going)



1. Scoping & Evaluation Plan complete

2. Preparing for submission of 2nd main deliverable in Dec 2020 
to quantify areas of potential suitability for each POTW

a. Survey

b. Desktop Analysis

c. Facility-Specific Factsheets & Report



“actions to protect, sustainably manage, and restore natural or 
modified ecosystems, that address societal challenges effectively 
and adaptively, simultaneously providing human well-being and 
biodiversity benefits."

IUCN, 2016



“Nature-based solutions beneficially exploit natural processes 
providing stand-alone solutions or hybrid approaches integrated 
with technology-based or engineered solutions to foster urban 
resilience and sustainability."

Frantzeskaki et. al., 2019





Wastewater treatment evolved 
from natural systems and is 
constantly iterating

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



Photo: David Sedlak



Oro Loma horizontal levee. Photo: SFEP



• Joint request for information from HDR (recycled water) and 
SFEI (NbS)

• Complete responses to the web-based NbS survey from 35 of 
37 permittees

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



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



Has your agency 
prepared any 
reports related to 
the planning or 
evaluation of NbS 
for wastewater 
treatment?



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



Describe the level 
of planning/ 
implementation 
performed to 
date.



Is your agency 
interested in 
potentially 
participating in 
the alternatives 
development  
process?



Is your agency 
interested in 
exploring 
partnerships with 
other agencies 
and landowners?



Are you able to 
identify 
potentially 
suitable sites for 
NbS within your 
service area or 
nearby areas?



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











Has your agency 
prepared any 
reports related to 
sea-level rise 
assessment or 
adaptation?



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











● Leverage SFEI’s Adaptation Atlas and GreenPlanIT tools to identify 
opportunities for open water treatment wetlands and horizontal levees

● Refine the model outputs in consultation with BACWA representatives and 
local experts

● Generate factsheets to communicate opportunities and constraints

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



Hayward



Union San



San Jose



Contra Costa



Palo Alto



Petaluma



EBMUD



Novato



Las Gallinas



West County



Oro Loma



Livermore/
Amador Valley



Rodeo





Oct 19

Draft Factsheets

Compiled Draft Factsheets 
and supporting 

documentation to 
BACWA

Comment Deadline

Stakeholders return 
comments

Nov 6

Final to BACWA

SFEI submits the Final 
Report

to BACWA

Nov 24

Final Submission

BACWA submits final
to the Water Board

Dec 1



1. Identify those WWRFs with the highest NbS potential in consultation with 
the Project CMG

2. Perform site visits (as permitted) and outreach to 10-15 sites

3. Develop brief memo on each

4. Identify 5-10 sites for deeper dive to develop planning-level designs, cost 
estimates, SLR adaptation pathways

5. Continually engage partners and aligned projects, to encourage 
cooperation, address regulatory hurdles, and reduce barriers to 
implementation



Novato OLU case study from Marin Adaptation Framework





Source: City of Santa Cruz



Nature-based wastewater treatment is an 
emerging regional priority. 

How to integrate a diversity of priorities is the 
challenge:

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

management

Photo: USFWS



● Transforming Shorelines (SFEP)

● Bay Adapt (BCDC)

● ReNUWIt / Bay Area One Water

● Valley Water - RO concentrate management

● Plan Bay Area (MTC)

● Regional Board Basin Planning

● BCDC Bay Plan Amendments
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