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We are growing seaweeds on a farm in San Diego Bay to 

clean the water of excess nutrients that arise from storm 

water runoff

Project Vision

We expect to show that seaweed farms can be used for 

bioremediation of polluted waterways, and that some seaweed 

species are well adapted to growing under low salinity-high 

nutrient conditions, such as would be expected in coastal habitats 

near metropolitan areas  following heavy rain evens. 

Project Impact
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PI Edwards: Professor of Biology & Marine
Ecologist with 30+ years studying seaweed
ecology and physiology.

co-PIs Booher and Polizzi: Co-owners of Sunken Seaweed, 
LLC specialize in seaweed cultivation, aquaculture, and 
bioremediation.

Our research team

Several, undergraduate and graduate 
students, and other collaborators have
assisted us on this project.



Innovation & Objectives 

Innovation

Many seaweeds can be used for bioremediation. We seek 
to identify the ones with the best uptake kinetics and can 
be grown in high nutrient low salinity waters (i.e. storm 
runoff)

Objectives

1) Identify seaweed species that grow well in low salinity 
high nutrient water (e.g. storm runoff)

2) Assess carbon, nitrogen and phosphorus uptake 
abilities under different salinity and nutrient conditions

3) Identify carbon and nitrogen uptake pathways under 
different salinity and nutrient conditions



Technology Progress

We identified the green alga Ulva lactuca as an ideal 
candidate species for growing on seaweed farms for the 
purpose of bioremediation. 

Ulva lactuca survived and grew well under low salinities 
when nutrients were added 

Ulva lactuca exhibited high nitrogen and phosphorus uptake 
abilities under low salinities when nutrients were added



Technology Progress

Carbon
Nitrogen

Ulva lactuca exhibited a strong preference for ammonium as 
a nitrogen source when nutrients were added 

Ulva lactuca exhibited a preference for bicarbonate as a 
carbon source when nutrients were added

Together, this suggest Ulva lactuca retains its explosive 
growth potential, even under low salinities, when nutrients 
were added

These results were published in
Marine Pollution Bulletin 
(Bews et al. 2021)



Commercial Opportunities/T2M [1 Slide]

Potential 
applications of the 
technology.  Include 
the most promising 
aspects near- and 
far-term, as well as 
T2M partners. 

‣ Nutrient remediation 
direct to culinary 
market in Carlsbad, 
CA

‣ Sunken Seaweed 
pursuing partnership 
with San Diego based 
company for N and C 
insetting. 



Future Vision – testing Ulva’s bioremediation abilities on larger scales
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Future Vision
‣ Opportunities for expansion in San 

Diego

‣ CSU Aquaculture Initiative 

‣ Leverage additional grant funding 
to investigate seaweed 
microbiome’s role in nutrient 
sequestration
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Other applications 
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● Copper and 
other heavy 
metals 
remediation

● Rapid removal of 
Organic 
Pollutants such 
as PCB’s 



Ulva appears well suited to grow under low salinity conditions if sufficient
nutrients are provided (such as would be expected following rain events that
wash Nitrogen and Phosphorus to the sea with storm water runoff). 

Thus, Ulva appears to be an
ideal candidate for farming in
San Diego Bay for the purpose
of bioremediation of Nitrogen and
Phosphorus


