
Production of Agricultural Water and Nutrients from Saline Water Sources

Objectives: 
• Utilize nontraditional water sources (brackish waters) 

where fresh water sources are limited, non-
sustainable, or nonexistent

• Develop a water treatment system that combines 
advanced membrane and ion exchange processing to:

• Extract both phytotoxic constituents and 
nutrients from brackish water, minimizing waste. 

• Produce nutrient products for fertigation 
systems and water for irrigation and other uses.

• Reduce dependence on imported nutrients, 
thereby reducing energy use and greenhouse  
gas emissions.

• Reduce salinity in water and soil.
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Overarching Goal: Sustainable water and nutrient management in the Southwestern US by efficient 
use and reuse of local water and nutrient resources.

Funding: 
• Calif. Dept. of Water Resources and Dept. of Food and 

Agriculture, Prop. 204 Drainage Reuse Grant program. 
Agreement No.: 4600014382

• CSU Agric. Research Institute. No.: 22-01-111

• Lyles College of Engineering

• US Dept. Agriculture NIFA SAS

• Jordan Agricultural Research Center

Student research assistants 
standing next to a prototype 
automated cation exchange 

(CIX) test system.

Schematic process flow diagram showing innovative 
technology for producing irrigation water and nutrients from 

saline water sources. EDR: Electrodialysis Reversal; CIX: 
Cation Exchange; Aix: Anion Exchange; RO: Reverse Osmosis. 
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Number of Resin Bed Volumes of Regeneration Solution Applied and then Rinse Water Applied

Cation Exchange Process --
Resin Regeneration

The Ca2+ & Mg2+ (hardness) ions that accumulated on the resin 
during the service run are removed by contacting the resin with 

8% w/w NaCl solution (240 g NaCl/ L resin).

Used Regeneration Solution Water Hardness 
Concentration (g/L) (expected hardness values shown)

Used Regeneration Solution 
Electrical Conductivity (mS/cm)

Cation Exchange Process --
Resin Rinse 

Removal of regeneration 
solution from the resin bed 

using deionized water
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Number of Resin Bed Volumes of Feed Water Treated 

Feedwater Hardness Concentration
(mg/L as CaCO3) at 1,000 mg/L TDS

Product (Softened) Water Hardness
Concentration (mg/L as CaCO3)

Product (Softened) Water Electrical
Conductivity (mS/cm)

Cation Exchange Process -- Service
Removal of Ca2+ & Mg2+ (hardness) ions from the feedwater by passing the 

feedwater through 0.53 liters of ion exchange resin that is initially saturated 
with Na+ ions. Hardness removal capacity under the given operating 
conditions is is 38.0 grams as CaCO3 per liter of resin per service run. 

Lead Campus and Personnel: Fresno State

• Investigators: W. Wright, W. Mizuno, K Longley, S. Banerjee, 
M. Waite

• Students: P. Augusto, K. Mireles, A. Correa, E. Alameda, M. 
Sehgal, S. Phen, A. Toledo, M. Sanchez, P. Frantz, P. Gautam, 
N. Barton, A. Lopez, J. Guerrero, &  L. Cordova-Aviles.
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