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Netafim 
Drip Irrigation 

§ “Nutrigation” adds nutrients and fertilzer to 
water – soil becomes merely structural  

§  (= outdoor hydroponic) 

§ Eliminates run off  of  fertilizers to streams and 
aquifers  

§ 70% of  water used globally is agricultural, and 
78% is done by flooding 

§ Estimates 5% to 25% of  all irrigation could be 
drip 

§ Plants only need sunlight + CO2… 



Netafim’s Nutrigation 

Plants only need sunlight + CO2… 



Natural Gas = Methane (CH4) 
= Ancient plant carbon, water and energy 

+  Energy 

Just add sunlight, seeds and 
nutrients and you reconstitute the 
plants AND produce energy! 



THE PROPOSITION 

Use natural gas combustion byproducts (CO2, heat, water) to 
enhance plant growth with carbon and water, and provide 
electrical energy and heat for the greenhouses. 
 
MARRIAGE OF DRIP IRRIGATION AND MICROTURBINE 

TECHNOLOGIES 
 
 



CO2 Drip Feed Injection 

Think: 
Sodastream for 
Plants 



the Natural Technology 

§  High efficiency natural gas electrical generators 

§  Reciprocating with after treatment, or ultra clean microturbine for direct 
gas use and very low maintenance option 

§  Product gas cooling for CHP and filtration as required (microturbines have 
exceptionally low NOx, CO, hydrocarbons and SOx) 

§  CO2 injection into direct drip water/nutrient stream 

§  Heavy CO2 rich gas diffuses from irrigation water and builds from plant level 
upward to reach leaves 
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VALUE PROPOSITION EXAMPLE 

Example power generator:  
•  10kW output, 12hrs/day 
    Creates 566lbs CO2/day 
    and 19 gal water 
    and 1.2M BTU of heat 
    for electricity cost at or below $0.15/kWh 
•  $20k system cost (preliminary estimate) 
•  Utilizes existing drip irrigation system for CO2 

distribution (or existing CO2 distribution system) 
•  Assumes $0.83/therm cost of  natural gas 



An Environmentally and Financially 
Responsible Investment 

•  Heavy CO2 creates ground layer enriched atmosphere, with 
potential in increase yields even in outdoor grove 
environments, such as fruit and nut trees, or open walled 
greenhouses 

•  Heated irrigation water provides distributed heating for 
more even greenhouse, ground warming 

 
•  Reduced water consumption needs as exhaust product 

water vapor condenses directly into irrigation stream 

•  Carbon is sequestered into plant material that enters the 
food / waste stream, becoming solid rather that gaseous 
waste.  Potential opportunities for wider range of  incentive 
programs to further reduce cost, increase return 



The BIG Carbon Cycle 
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SUPPLEMENTAL 
Provisional Patent 

Diagrams 
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Fig. 1 
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