


Sea Level is Rising

San Francisco Seawall Upgrades
$2 Billion for seismic stability 
$3 Billion to raise height
https://www.sfportresilience.com/seawall-program

~8 mm/yr

~20 mm/yr

~2 mm/yr



Excessive Algal Growth Impacts SF Bay Ecosystems

Cloern et al. (2020)



We are Struggling to Repurpose Wastewater

Source: City of San Jose



Restoring Natural Flows to San Francisco Bay

EBDA (2015)
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The Horizontal Levee: Restoration/Adaptation
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Development of Subsurface Redox Zones
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Nitrate Removal Mainly Through Denitrification

Cecchetti et al. (2022) Fate of  dissolved nitrogen in a horizontal levee: seasonal fluctuations in nitrate removal 
processes. Environ. Sci. Technol. 56: 2770-2782. 
Cecchetti et al.  (2020) Use of  stable nitrogen isotopes to track plant uptake of  nitrogen in a nature-based 
treatment system.  Water Research X,  9, 100070.
Cecchetti et al. (2020) The horizontal levee: a multi -benefit nature-based treatment system that improves water 
quality and protects coastal levees from the effects of  sea level rise.  Water Research X, 7, 100052. 



Trace Organics and the Redox Gauntlet

Stiegler et al. (2023) Persistent Trace Organic Contaminants are Transformed Rapidly Under Sulfate- and Fe(III)-Reducing 
Conditions in a Nature-Based Subsurface Water Treatment System. In Review
Stiegler et al. (2023)  Plant Uptake of  Trace Organic Contaminants in Effluent-Dominated Streams: An Overlooked 
Terrestrial Exposure Pathway. Environ. Sci. Technol. Letters 9: 929-936.
Cecchetti et al. (2020) The horizontal levee: a multi -benefit nature-based treatment system that improves water quality and 
protects coastal levees from the effects of  sea level rise.  Water Research X, 7, 100052. 



Copper Removal and Sulfate Reduction
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PFAS Removal

Time



PFAS Removal

Cell 1A receiving reuse concentrate, data collected 
approximately 180 days after startup













HASPA Master Plan:
haywardshorelinemasterplan.com
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30% Design
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Future Phase:
Geotech Study
60% Design
CEQA & Permits
90% Design
Bid Documents

Future
Phase

2026/2027



Draft 30% Design

Horizontal 
Levee

(~2800 Feet)

"Narrow" levee to preserve 
existing transition zone



Typical Levee Cross Sections

Horizontal Levee (With Treatment Zone): 100ft Ecotone Slope with Treatment Zone

Narrow Levee (No Treatment Zone): ~60ft Wide Ecotone Slope

Draft levee cross sections will be revised based on geotechnical analysis



Horizontal Levee (With Treatment Zone)

Narrow Levee (No Treatment Zone)
Additional 
Impacts to 

Existing Habitats

Unavoidable
Impacts to 

Existing Habitats







Imagery: Nate Kauffman



Questions and 
Discussion

mailto:jonathan_uhler@berkeley.edu
mailto:anthony_desalvo@berkeley.edu
mailto:jzipkin@ebda.org
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