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Goals of Presentation 

 To Show Water Management Board features of System as was planned for 

one farm in 1990s 

 To advocate for using gravity fed systems in Kentucky 

 To relate that system was not implemented due to owner financial 

limitations although financial justification was supported 

 To indicate that system has area/region wide value to Board’s challenge 

 To advocate for an engineering team to study “proof of concept”  

 and if established to study “feasibility” and   

 if established to install a “prototype system” and  

 If proven proceed to “marketing.” 

 

 

 



Gravity Feeding Attributes 

 Gravity is more or less free power – effortless, reliable, permanent, 

renewable 

 Ancient Technique 

 Romans 

 Anasazi Indians 

 So proven by time 

 Costs of system installation and operational  maintenance are up front 

 Design and installation is main cost 

 Operational maintenance costs extremely low 



Romans 



To Demonstrate begin with Hutton & Loyd 

plan in early 1990s - Farm Boundary on 

Aerial Photograph – 1124 Acres 



Key Attribute – usable geography:  Table 

top like ridge and 400 foot drop within ¼ 

mile to irrigation fields 



Use this geography for rain water collection 

on ridge top in ponds and irrigate in valley 

fields 

 



Additional geological attribute – persistent 

high water table on ridge due to 

impermeable “Nancy” Sand Rock Layer 

augmenting water storage capacity  



Collection System and Storage System:  

Pond map -112 Acre Feet capacity – 40% 

runoff capture 



Pond water sharing system and flow to 

main feed pond 



Connecting Ponds - PEC Pipe 



PEC (Polyethylene Chloride) Special 

Characteristics 

 Toughness 

 UV Light Breakdown Resistance 

 Durability 

 Tolerates contents expanding – 1.1 expansion factor (water less) 

 Agricultural use - burying just at surface 

 Tolerates High Pressures  

 Flow resistance loss to water very tolerable  

 Cost – Oil Product so Fluctuates with Oil Prices 

 Field Fabrication easy – Welding Process 

 Reusable 

 Long lifetime 

 



PEC Pipe 



PEC Welding 



Feed Pipe to valley - also PEC pipe 



Switch to Aerial Map Depiction 



Feed System and Pressure Head (172 

psi static) Schematic 



Zoom in on valley 



Irrigation Area Map for Growing Christmas 

Trees and Nursery Plants – 80 Acres 

 



Financial Justification 

Christmas trees have 7-9 year rotation 

 Irrigation allows  

better seedling survival,  

improves plant health,  

reduces rotation time (one year in my calculations) 



Alternative Uses Add on 

 10% of collected water needed for irrigation for 

Christmas Tree and Nursery Products – varies for other 

agricultural products 

 

 90% left in Hutton and Loyd case for alternative Uses 



Hydroelectric – Aerial Photo with 

turbine/generator house at 700 feet 

elevation – 172 psi pressure head 



Small scale hydroelectric system are 

available 



U.S. DOE Manual 



Hydroelectric (High Pressure Small 

Scale) 

 7 kilowatt steady  

 20 kilowatt triple flow 

 Farm needed 16,200 KW/Hours per year  

 Calculations showed could produce 48,000 + kilowatt hours per 

year 

 ? Sell excess to RECC – laws 

 ? Use excess to convert gasoline machinery to battery powered 

machinery and charge from system 



RECC Electric Grid Connect Schematic  



Aquaculture – Ponds schematic 



Vegetable Crops – rationale for late 

summer water to finish field grown 

vegetables – California comparison 



Hydroponics – annual use instead of 

seasonal use for growing vegetables 



Hydrants in system for fire fighting and 

fire suppression 



Miscellaneous 

Machinery 

High pressure wash water for Vehicles 

Convert tools from gasoline motors to 

battery powered 

Water Availability (Non-potable) 

Drought Mitigation 



Additional geological attribute – persistent 

high water table on ridge due to 

impermeable “Nancy” Sand Rock Layer 

augmenting water storage capacity  



Experts for Proof of Concept 

 Kentucky Geologist 

 Hydrologist 

 Engineer for pond Design 

 Piping and Flow Expert Engineer 

 PEC Systems Design Engineer 

 Integrated Systems and Trade Offs Calculations 

 Irrigation Design Engineer  

 Small Scale Hydroelectric Engineer 

 Agricultural Cooperatives Expert - (Water Cooperative) 

 Environmental Impact Expert (Plume below Ponds) (Water redistribution) 

 

 



Summary: 

 

In final analysis really becomes a 
Farm/Agricultural/Homestead Water 
Management System  

Not just an irrigation system 

Area/Region wide implementation 
becomes an infrastructure just like the 
electric grid 



Questions? 


