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CURRENT P SUPPLY CHAIN
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“IMPROVED” P SUPPLY CHAIN
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GLOBAL P SUPPLY CHAIN
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Based on illustrations by Elser and Rittmann from published work 
by Dana Cordell and co-workers.
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A backcasting analysis of global P use to achieve a sustainable target that 
eliminates reliance on mined phosphate rock by the year 2050. From Cordell et al. 
(2009).



FLORIDA EXAMPLES: REUSE
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WASTEWATER P REMOVAL
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Patrick Dube, Phosphorus Forum 2019



WASTEWATER P LOAD
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Patrick Dube , Phosphorus Forum 2019



SUPPLY CHAIN LEAKAGE
RECLAIMED WATER
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SUPPLY CHAIN LEAKAGE
RECLAIMED WATER ENHANCED
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FLORIDA EXAMPLE: BIOSOLIDS
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SUPPLY CHAIN LEAKAGE
BIOSOLIDS
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SUPPLY CHAIN LEAKAGE
BIOSOLIDS ENHANCED
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SHOW ME THE MONEY
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Fig. 4. (a) Cost effectiveness ($/lb P removed), and (b) Total 
annualized cost for different treatment scenarios. 

Bashar et al. 2018



PHOSPHORUS HEAT MAP
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• Atmospheric Deposition
• Fertilizer
• OSDS
• Reclaimed/RIBS
• Biosolids
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Powers, S.M., T.W. Bruulsema, T.P. Burt, N. Chan, J.J. Elser, et 
al. 2016. Nature Geoscience 9: 353–356.
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