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Drainage And Why We 

Care

History of  Drainage

Introduced to agriculture in the United States in 1838
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Types of  Drainage

Types of  Drainage

• Surface Drainage
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Types of  Drainage

• Surface Drainage

• Subsurface Drainage

Types of  Drainage

• Surface Drainage

• Subsurface Drainage

• Secondary Drainage
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Why Drainage

Why Drainage

• Healthier soil

• Reduced soil compaction

• Promotes timely field operations

• Crop yields

• Income variability reduced

• Farm income increased
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Why Drainage

• Makes Financial sense

Do You Need Artificial Drainage
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Do You Need Artificial 

Drainage

• Seams

Do You Need Artificial 

Drainage

• Seams

• Hard Pans

13

14



2/16/2024

8

Do You Need Artificial 

Drainage

• Seams

• Hard pans

• Impervious layers

Do You Need Artificial 

Drainage

• Seams

• Hard pans

• Impervious layers

• Low Kstat value

•(Soil Percolation)
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Do You Need Artificial Drainage

Do You Need Artificial 

Drainage

• Seams
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Do You Need Artificial 

Drainage

• Seams

• Hard Pans

Do You Need Artificial 

Drainage

• Seams

• Hard pans

• Impervious layers
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Do You Need Artificial 

Drainage

• Foxtail
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Do You Need Artificial 

Drainage

• Foxtail

• Alkaline Soils

Do You Need Artificial 

Drainage

• Foxtail

• Alkali Soil

• Sodic Soils
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Do You Need Artificial 

Drainage

• Soil Reports

Do You Need Artificial Drainage

• Experience
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Implementing Drainage

Implementing Drainage
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Implementing Drainage

• Web Soil Survey (usda.gov)
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https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
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Implementing 

Drainage

Soil Reports and Zone Maps

Implementing 

Drainage

Soil Reports and Zone Maps
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Implementing Drainage

• Test Holes

Implementing Drainage
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Implementing Drainage

• Tile Plow

• Trencher

• Excavator

Implementing Drainage
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Implementing Drainage

Implementing Drainage

41

42



2/16/2024

22

Implementing Drainage

• Look at existing drains

Implementing Drainage
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Implementing Drainage

Implementing Drainage
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Implementing Drainage

• 4” Double Wall – 29 gpm

• 6” Double Wall – 86 gpm

• 8” Double Wall – 186 gpm

• 10” Double Wall –337 gpm

• 12” Double Wall –549 gpm

• 15” Double Wall –996 gpm

• 4” Single Wall – 23 gpm

• 6” Single Wall – 69 gpm

• 8” Single Wall – 149 gpm

• 10” Single Wall –238 gpm

• 12” Single Wall –388 gpm

• 15” Single Wall –598 gpm

Implementing Drainage
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Implementing Drainage

4 types of  drain pipe:

• Regular slot (4 slits)

• Knife cut (4 silts)

• Solid

• Muck tile (3/8 hole)

Implementing Drainage

• Sticks or Maxi Rolls
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Implementing Drainage

• Sticks or Maxi Rolls

• Do not get 100’ rolls

Implementing Drainage

Maxi Rolls

• 4” – 3,000

• 6” – 1,300

• 8” – 700

• 10” – 530

• 12” – 330

• 15” – 180

•
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Implementing Drainage

Maxi Rolls

• BEWARE

Implementing Drainage

Maxi Rolls

• BEWARE
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Implementing Drainage

High velocities can:

• Cause sink holes

• Blow outs

• Watch for steep to flat grade changes 

and overloading of  mains!

Implementing Drainage

High velocities can:

• Cause sink holes

• Blow outs

• Watch for steep to flat grade changes 

and overloading of  mains!

55

56



2/16/2024

29

Implementing Drainage

• Maintain minimum velocity to clean 

pipe. (0.5 ft/s – No silt OR 1.4 

ft/Sec with silt)

• .2% grade

Implementing Drainage
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Implementing Drainage

• Wetland Determination

Implementing Drainage

igrowdrainage.org/#/calculators/area-drained
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http://www.igrowdrainage.org/#/calculators/area-drained
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Implementing Drainage

• Drainage Calculator by Acreage « 

Prinsco, Inc

Implementing Drainage

• Stay away from trees

• Willows

• Cattails

• Lilacs
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https://www.prinsco.com/resources/drainage-calculator-by-acreage/
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Implementing Drainage

• 1 foot above water

• Metal culvert or oil field pipe

• Animal guards

Implementing 

Drainage

• Pump stations
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Implementing Drainage

• Mains:  Drainage of  field ½ inch 

but we flood irrigate

Implementing Drainage

• Know the depth of  restrictive 

features

• Know the kstat

• Determine pipe depth

• Pipe size

• Single or double wall

• Sock or no sock

• Imagery

• Termination point
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Installing Drainage

Installing Drainage

• Minimum cover 1 foot

• To avoid heavy truck damage, 3 

feet min
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Installing Drainage

• Connections

• Recommend:

• Wyes

• Internal Connectors

Installing Drainage

• Connections

• Recommended on bigger pipe
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Installing Drainage

• Connections

Installing Drainage

• Connections
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Installing Drainage

• Connections

Installing Drainage
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Installing Drainage

Installing Drainage
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Installing Drainage

• Use your head!

Installing Drainage
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Installing Drainage

Installing Drainage

• Settling Issues

• Do NOT pack
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Cost and Payback

Costs and Payback

• Costs:

• Pipe

• Installation (equipment, contractors)

• Parts

• Wyes, Tee’s, couplers, etc.

• Gravel
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Costs and Payback

Item Cost

10 inch Single Wall Perf Pipe 2,530

Gravel 2,714

Misc (Fittings, outlet, etc) 300

Excavation 3,000

Labor 1,000

Est. Drain coverage ($90/hour  15 hours) 1,350

Misc Equipment (Loader, etc) 700

Total 11,364

$/Foot 10.08

Item Cost

10 inch Single Wall Perf Pipe 0

Gravel 2,714

Misc (Fittings, outlet, etc) 300

Excavation 3,000

Labor 1,000

Est. Drain coverage ($90/hour  15 hours) 1,350

Misc Equipment (Loader, etc) 700

Total 9,064

$/Foot 7.88

Costs and Payback

• Benefit is from the increased crop 
yield compared to an undrained 
field, and cost is from the 
drainage system. Percent corn 
yield increase can range from 20% 
to 80%. Payback period ranges 
from 2 to 6 years for corn (Ghane 
et al., 2021).

• Sugar beets  1 – 13 tons/acre

• Barley 5 – 25 Bu/acre

• Hay .5 to 1 ton/acre AND 1 extra 

year
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Costs and Payback

• Once installed, tile drainage takes three 
years to fully settle into optimal impact for 
the field, where it can provide up to a 30% 
increase in yield, says Huff. A 25-year study 
conducted by Ohio State University found 
similar results, seeing 30% average increase 
on corn and soybean yields, taking a 135 
bu/acre farm to a 175 bu/acre farm.

• Every dollar invested in drainage creates a 
$1.90 payback when growing corn and at 
least $1.20 when growing soybeans, on 
average, according to Michael Maierhofer, 
market development specialist at ADS.

Fratco Prices
FOB – Factory 

• 4” Double Wall – N/A

• 6” Double Wall – $1.78/ft

• 8” Double Wall – $2.52/ft

• 10” Double Wall –$3.45/ft

• 12” Double Wall –$4.70/ft

• 15” Double Wall –$7.17 /ft

• 4” Single Wall – $0.43/ft

• 6” Single Wall – $0.87/ft

• 8” Single Wall – $1.42/ft

• 10” Single Wall –$2.39/ft

• 12” Single Wall –$3.30/ft

• 15” Single Wall –$4.94/ft
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Costs and Payback

Drainage Does Not Cost. It Pays!

Questions
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