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 Long-term outdoor operation of attached algae flow-way in Upper Laguna 

Madre, TX.

 Persistent algal ash-free biomass production at 4 to 10 g/m2/day over two years.

 TN and TP recovery at 300~500 mg/m2/day and 15~30 mg/m2/day, respectively.

 Total solar irradiation was a key factor for biomass productivity of the flow-way.

 Developed the machine learning models have predictive capability 

(R2 = 0.67~0.75).

Multi-year biomass productivity and compositional variation & Effect of environmental factors (PCA) 

Machine-learning predictive capability for biomass productivity 

 Persistent biomass productivity of 4 to 10 g/m2/day (with the highest: 22 g/m2/day in 

summer 2018; the lowest: 0.2 g/m2/day in winter 2016) 

 Biomass productivity has positive correlation with Salinity (strongest), air temperature, pH, 

and maximum (MAX GH) and total solar irradiation (TGH).

 Upon start-up, a latency period was observed which indicates 

roles for species succession from relatively low productivity, high 

ash content pioneer periphytic culture composed primarily of 

benthic diatoms from the source waters to higher productivity, 

reduced ash content, and more resilient culture mainly composed 

of filamentous chlorophyta, Ulva lactuca .

 Training, validation, and testing results of three ML methods, 

regression tree, ensemble tree, and Gaussian process regression 

(GPR) model, to investigate their predictive capability of biomass 

productivity at Corpus Christi, TX.

 The regression tree (RMSE=1.94g/m2/day, R2=0.66) and 

ensemble of tree (RMSE=1.93g/m2/day, R2=0.66) are more 

consistent in their metrics and appear to have more predictive 

capability of biomass productivity in the algae flow-way.

SAND2021-12372CThis paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed in
the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC, a wholly owned
subsidiary of Honeywell International Inc., for the U.S. Department of Energy's National Nuclear Security Administration under contract DE-NA0003525.


