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Why Tile?

 Maintain water table at proper level for 
healthiest plant growth.

 Keep soil voids free of excess water, which 
permits air flow and allows important 
biological processes to take place in soil.

 Minimize inefficient equipment operation 
caused by wet areas.

Credit: John Panuska 



Benefits of Subsurface Drainage

 Increase crop yields and field access.

 Conserve topsoil by reducing runoff.

 Raises soil temperature
Dry soil is warmer than wet soil. It takes 5 times as
much heat to raise an equal volume of water 1 as
it does to raise an equal volume of soil 1 .

Credit: John Panuska 



Improve root development

Credit: John Panuska 



What Soils are Tiled and Why?



 Coarse textured glacial till that resides 
below the fine textured loess surface

 Dense, tightly-packed glacial till overlain 
by coarse textured soil 

 Low areas in the landscape that 
accumulate water / closed depressions
 Mineral soils
 Organic soils

 Springs, soil inclusions, sand lenses, etc.

What Soils are Tiled and Why?



Natural or Random

 Follow natural 
depressions.

 Used frequently in 
“pot hole” landscapes 
to drain isolated 
depressions.
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Credit: John Panuska 



Tile Line Research in Wisconsin

 Limited research has been done 
throughout the United States

 Research done in other states not 
applicable to Wisconsin soils:

 Slope and type of tiled soils
 Tile installation patterns
 Tile line flow periods



Tile Line Assumptions

 Infiltrating water should be attenuated 
and delayed compared to surface water:

 Concentrations of phosphorus and sediment 
should be low because of “filtering” effect

 Nitrate should be most common form of 
nitrogen do to mobility in soil

 Tile lines should not flow under frozen soil 
conditions



Discovery Tile 
Research Farms

Kewaunee County
 Two tile line sites

Manitowoc County
 One tile line site

Waukesha County
 Two tile line sites



Tile line water monitoring



Tile line water monitoring



Tile monitoring equipment



Surface and Tile Runoff Under 
Snowmelt Conditions

 Tile flow began before surface flow

 Relative volumes of water flowing in surface and tile were 
similar for this snowmelt period

Surface Water and Tile Runoff
Snowmelt 2005
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Tile flow periods
Daily Tile Flow and Soil Moisture, WY05 - WY06
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Tile flow patterns

Daily Mean Flow Comparisons at 3 Tile Sites 

0.00

0.05

0.10
0.15

0.20

0.25

0.30

10/1/06
10/15/06
10/29/06
11/12/06
11/26/06
12/10/06
12/24/06
1/7/07
1/21/07
2/4/07
2/18/07
3/4/07
3/18/07
4/1/07
4/15/07
4/29/07
5/13/07
5/27/07
6/10/07
6/24/07
7/8/07
7/22/07
8/5/07
8/19/07
9/2/07

DM
Q

, i
n 

cf
s

NE

CE

SE



Environmental Risks of Tiles
- Macropores -

Preferential flow

 Earthworm 
burrows

 Root channels

 Shrinkage cracks

 Structural porosity

Dyed 
Burrows

Dyed  
Burrow
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Credit: John Panuska 



 Consistency of manure:
 0-2% solids: high risk
 2-5% solids: moderate risk
 > 5% solids: low risk

 Application rate
 Tillage / manure incorporation
 Soil moisture content / frozen soils
 Tiles flowing

Factors Influencing Manure 
Contamination of Tile Lines



Manure Application Over Tile Line

Source: University of Nebraska, Institute of 
Agriculture and Natural Resources



 Improve our understanding of tile drainage 

 Development of risk assessments during 
potential surface-water & tile runoff periods

 Determination of when best management 
decision (BMP) should be utilized/maintained

 Knowledge of when to expect to see surface-
water/tile losses

What are Discovery Farms 
next steps?



www.uwdiscoveryfarms.org
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