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Why tile?Why tile?yy

Credit: John Panuska 



GridironGridironGridironGridiron

f l lf l l Drainage of level Drainage of level 
areas, uniform slopes areas, uniform slopes 
and soils w/ wideand soils w/ wideand soils w/ wideand soils w/ wide--
spread wet areas.spread wet areas.

 One main or subOne main or sub--main main 
serves as manyserves as many Outletserves as many serves as many 
laterals as possiblelaterals as possible

Credit: John Panuska 



Natural or RandomNatural or RandomNatural or RandomNatural or Random

 Follow natural Follow natural 
depressions.depressions.

92
90

depressions.depressions.

 Used frequently inUsed frequently inUsed frequently in Used frequently in 
“pot hole” landscapes “pot hole” landscapes 
to drain isolated to drain isolated 

90

depressions.depressions.

Credit: John Panuska 



Environmental Risks of TilesEnvironmental Risks of Tiles
-- Macropores Macropores --

Preferential flowPreferential flowPreferential flowPreferential flow

 Earthworm Earthworm 
0 -

burrowsburrows

R t h lR t h l
1 -

 Root channelsRoot channels

 Shrinkage cracksShrinkage cracks
2 -

 Shrinkage cracksShrinkage cracks

 Structural porosityStructural porosity

Dyed 
Burrows

Dyed  
Burrow 3 -

p yp y

Credit: John Panuska 



Earthworm BurrowsEarthworm Burrows
 727,000 per acre        727,000 per acre        

(long term no till)(long term no till)

Hi h l tilHi h l til High prevalence over tilesHigh prevalence over tiles

 Higher velocity of water Higher velocity of water 
and solute movementand solute movementand solute movementand solute movement

 Less contact timeLess contact time

(Shipitalo and Gibbs, 2000)(Shipitalo and Gibbs, 2000)



Soil drying and crack formationSoil drying and crack formation



Discovery Tile Discovery Tile yy
Research FarmsResearch Farms

Kewaunee CountyKewaunee County
 Two tile line sitesTwo tile line sites

(2004(2004 2009)2009)(2004 (2004 –– 2009)2009)

Manitowoc CountyManitowoc Countyyy
 Two tile line sitesTwo tile line sites

(2004 (2004 –– present day)present day)

Waukesha CountyWaukesha County
 Two tile line sitesTwo tile line sites

(2004(2004 2009)2009)(2004 (2004 –– 2009)2009)



Tile line water monitoringTile line water monitoring



Tile line water monitoringTile line water monitoring



Tile monitoring equipmentTile monitoring equipment



Surface and Tile Runoff Under Surface and Tile Runoff Under 
Snowmelt ConditionsSnowmelt ConditionsSnowmelt ConditionsSnowmelt Conditions

Surface Water and Tile Runoff
Snowmelt 2005
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 Relative volumes of water flowing in surface and tile were Relative volumes of water flowing in surface and tile were 
similar for this snowmelt periodsimilar for this snowmelt period



Tile flow periodsTile flow periodspp
Daily Tile Flow and Soil Moisture, WY05 - WY06
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Tile flow patternsTile flow patternspp

Daily Mean Flow Comparisons at 3 Tile Sites 
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Efficiency of tile water removalEfficiency of tile water removalyy



Factors Influencing Manure Factors Influencing Manure 
Contamination of Tile LinesContamination of Tile Lines

C i t fC i t f

Contamination of Tile LinesContamination of Tile Lines

 Consistency of manure:Consistency of manure:
 00--2% solids: high risk2% solids: high risk

22 5% lid d t i k5% lid d t i k 22--5% solids: moderate risk5% solids: moderate risk
 > 5% solids: low risk> 5% solids: low risk
A li ti tA li ti t Application rateApplication rate

 Tillage / manure incorporationTillage / manure incorporation
 Soil moisture content / frozen soilsSoil moisture content / frozen soils
 Tiles flowingTiles flowing



Manure Application Over Tile LineManure Application Over Tile Line

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



What are Discovery Farms What are Discovery Farms 
next steps?next steps?

 Improve our understanding of tile drainage Improve our understanding of tile drainage 

D l t f i k t d iD l t f i k t d i Development of risk assessments during Development of risk assessments during 
potential surfacepotential surface--water & tile runoff periodswater & tile runoff periods

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

 Knowledge of when to expect to see surfaceKnowledge of when to expect to see surface--
t /til lt /til lwater/tile losseswater/tile losses



www uwdiscoveryfarms orgwww uwdiscoveryfarms orgwww.uwdiscoveryfarms.orgwww.uwdiscoveryfarms.org


