


History of Controlled Environment Agriculture 
and Vertical Farming

• The hanging garden of Babylon poses as the earliest method to grow plants 
vertically

• In 1915, Gilbert Ellis Bailey coined the  term  “Vertical farming” and wrote a 
book titled “Vertical Farming”

• In the early 1930s, William Frederick Gerick pioneered hydroponics at the 
University of California at Berkley

• In the 1980s, Ake Olsson a Swedish ecological farmer, invented a spiral-
shaped rail system for growing plants and suggested vertical farming  as  a  
means  for  producing  vegetables  in  cities

• Using  advanced  greenhouse technology  such  as hydroponics  and 
aeroponics,  the  vertical  farm  can theoretically produce  fish,  poultry,  
fruit  and  vegetables  (Despommier,  2010). 



Hydroponics

• Method of growing plants without soil.
• Instead of having their roots supported and nourished by soil, the 

plants are supported by an inert growing medium like cocopeat.
• Typically fed via a  nutrient-rich  water solution that is recycled in the 

system.
• Uses about  70% less  overall water  than  traditional  farming.



Aeroponics

• Aeroponics is the  process  of  growing plants in an air or mist 
environment without the use of soil or an aggregate medium.

• The basic principle of aeroponic growing is to grow plants suspended  
in  a  closed  or  semi-closed environment  by spraying the plant's 
dangling roots and  lower stem with  an  atomized  or sprayed, 
nutrient-rich water solution.

• Plants  in  a  true  aeroponic  apparatus  have  100% access  to  the 
CO2 concentrations  ranging  from 450 ppm to 780 ppm for 
photosynthesis.

• High rate of crop growth and uses 70% less water than hydroponics. 



Aquaponics

• Aquaponics  is  a  recirculating  system  that combines  hydroponics  
(growing  plants  in  water without  soil)  and  aquaculture  (fish  farming)  
to create an efficient closed loop system.

• Aquaponics  uses  these  two  in  a  symbiotic combination  in  which  plants  
are  fed  the  aquatic animals’  discharge  or  waste.

• In  return,  the vegetables clean the water that goes back to the fish.  Along 
with the fish and their waste, microbes play an  important  role  to  the  
nutrition  of  the  plants.

• Fish  are  the  ones  feeding  your  plants.  The fish used in this  type of 
aquaculture are freshwater fish,  most  popular  being  tilapia  and  
barramundi because  they  can tolerate  diverse  water conditions and they 
grow fast. 
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Precision Aeroponics
• We use our proprietary aeroponic technology to mist the roots of our plants with targeted 

nutrients, water, and oxygen. Our aeroponic system is a closed loop system, using up to 95% 
less water for leafy greens than field farming and even less than hydroponics, as well as a 
fraction of the fertilizers.

Patented Growing Cloth Medium
• We have a developed a patented growing cloth medium for seeding, germinating, growing, and 

harvesting leafy greens. The cloth acts as a barrier between the mist and the plants, keeping 
the plants pristine and ready-to-eat with no washing needed. In addition, the cloth is a very 
flexible growing medium with the ability to grow hundreds of different varieties, allowing us to 
be very market driven with our product offerings.

• Elevated Food Safety + Traceability
• We have built unprecedented levels of food safety into our growing operations with over 200 

robust food safety standard operating procedures and full traceability from seed to package. 
We are food safety certified under all major industry schemes including; Good Agricultural 
Practices, Good Manufacturing Practices, and Safe Quality Food (SQF). AeroFarms is also a 
founding members of the Controlled Environment Agriculture (CEA) Food Safety Coalition.







Plenty, Chester, VA







Greenswell Growers, Manakin-Sabot, VA

















Red Sun Farms, Dublin, VA





Bright Farms, Culpeper, VA















Summer of 2021
• A total of 31 people infected with the outbreak strain of Salmonella Typhimurium were reported from 4 states (WI, IL, MI, PA).

• 4 hospitalizations
• 0 deaths

• On July 15, 2021, BrightFarms recalled packaged salad greens produced in its Rochelle, Illinois greenhouse farm sold in (IL, IA, 
IN, WI, MI).





Key Findings
• A conclusive root cause was not identified.

• General sanitation practices were inadequate.
• Nutrient-rich growth media used in production rafts in an outdoor location that was not adequately 

protected from animal intrusion, bird droppings, or water runoff.

• Stormwater retention basin adjacent to the CEA farm cause for concern.
• Sample collected here had genetic match to the outbreak strain.

• Growing pond water is not routinely treated, disinfected or changed out.

• Lettuce leaves that contacted production pond water were not eliminated from harvest and post-harvest 
production.

• No control to consistently exclude harvesting of leaves that may have come into contact with the pond 
water.

• Condensate accumulated on the overhead chiller lines and dripped onto product located near growing 
ponds.



Positives Associated with CEA

• Reduced footprint.  Fraction of the overall size/acreage of a traditional 
farm.

• Can produce crops year-round, regardless of geographical location.
• Less spoilage, pest infestation.
• Protected from severe weather events.
• Less deforestation and land use. This means less erosion and less flooding.
• Abandoned or unused properties can be used productively.
• Controlled ventilation, irrigation and fertigation.
• Reduced pollution.
• Increased traceability.



Concerns Associated with CEA
• Raw materials and inputs used may be potential sources and routes of contamination.

• Coco coir, rock wool, soil, seeds, etc.

• Is the water safe and of adequate sanitary quality for its intended use?
• Effective rapid cooling and cold holding of harvested leafy greens after harvest.

• Verify the effectiveness of the cooling and cold holding procedures.

• Is cooling for food safety or for product quality?
• Condensation forming on ceiling, equipment.

• Roof leaks, bird feces, storm damage

• Employee health and hygiene during the harvesting process.

• LEDs and have a short shelf life and premium price point.
• The industry is extremely vulnerable to increases in electricity prices.

• Around 25 percent of their operational costs are for electricity



Regulatory Oversight

• Mixed type facility?
• Produce Safety Rule (21 CFR 112)
• Will need both 112 and 117 inspection?
• Can both inspections be done by same Program?  Same Agency?  Need for MOU?
• See Field Bulletin #67 and #69

• Will the facility need to register with FDA as a food facility?
• Produce is typically packaged and labeled  

• 112 does not address packaging and labeling
• Does Program have adequate regulatory authority?

• Other CFRs or FD&C Act?
• Misbranding and Adulteration 
• 112 only covers pathogens
• What about chemical, physical and radiological concerns?



Additional Resources

• NECAFS Produce Safety in hydroponic and aquaponic operations
https://www.uvm.edu/extension/necafs/ponic_resources

• Cleaning and sanitizing (pdf)
• Fish health and handling (pdf)
• Harvest and post harvest handling (pdf)
• Personal health and hygiene (pdf)
• Wildlife and domesticated animals (pdf)


