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Proper management in tile drained 
landscapes is key to reducing losses 

 
Measures to prevent nutrient loss to 

tiles are much less expensive and are 
more effective than treatment 

Tile Drainage 



Twelve key elements for managing         
tile-drained land to minimize the 

potential to transmit nutrients to tile 
drains 

Tile Drainage 



•  Working knowledge of 
tile drainage systems  

•  Identification of tile 
outlets, surface inlets, 
vents, and other 
components  

Understand and locate tile         
drainage system features 1. 



•  Routine inspection 
and maintenance to 
ensure proper function  

•  Annual inspection to 
identify tile blowouts 
and outlet blockages  

     Maintain tile drainage systems 2. 



Tile Blowouts  



•  Both high and low soil 
moisture contents can 
be problematic for liquid 
manure applications to 
tile-drained land  

•  High – tiles flowing 

•  Low – soil cracking 

Assess soil conditions prior to 
liquid manure applications 3. 



•  Avoid applications 
when rainfall is predicted 
to occur after application 

•  Soil moisture levels are 
increased by liquid 
manure applications 

Review forecasted weather prior 
to liquid manure applications 4. 

www.manureadvisorysystem.wi.gov 



•  Tiles should be 
monitored before, during, 
and after liquid manure 
applications for potential 
discharge of manure 

•  In most circumstances, 
applications should be 
avoided when tiles are 
flowing 

Monitor tile outlets when 
applying liquid manure 5. 



•  If water level control 
structures are installed in 
tile systems, insert 
stoplogs to prevent flow 
from tile drains before 
application 

•  Tile plugs can also be 
used but often fail 

Restrict tile discharge prior to 
manure application if possible 6. 
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                              - Macropores - Preferential flow paths 

are well developed 

§  Earthworm  
 burrows 

§  Root channels 

§  Shrinkage cracks 

§  Structural porosity 

Take precautions when surface 
applying liquid manure to land under 
no-till or perennial crops 

7. 
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(Shipitalo et al., 2004) 



 
n  If performed improperly, knife injection or horizontal 

sweep injection can force manure through macropores 

Use tillage to break up preferential 
flow paths prior to or concurrent with 
application 

8. 



•  Surface inlets are commonly 
used in fields with closed 
depressions - areas without an 
outlet for surface water 

•  Extra precautions need to be 
taken in proximity of surface tile 
inlets because they are a direct 
conduit to tile drainage systems  

Ensure precautions are taken for 
manure and pesticide applications 
in fields with surface tile inlets 

9. 



•  Apply nutrients based on 
A2809 guidelines 

•  Delay or split nitrogen 
fertilizer applications 

•  Waiting to apply manure or 
anhydrous ammonia in the fall 
until soil temperatures are 
less than 50°F ( or use 
nitrification inhibitors) 

Use best management practices for 
fertilizer and manure management 10. 

(Laboski and Peters, 2012) 



•  Increases nitrogen 
conservation in the soil and 
reduces erosion  

•  Reduces soil loss and 
sediment-attached nutrient 
movement on the soil 
surface and will also help 
to reduce the potential of 
loss to tile drains 

Utilize conservation management practices 
such as cover crops, conservation tillage, 
and planting of grassed waterways 11. 



•  If manure enters tile drains, take 
immediate steps to stop the flow 
and prevent discharge to fresh 
water systems  

ü  block or divert the tile outlet  
ü  intersect the tile system, and 
dig a pit directly downstream of 
the spill site to collect manure 

•  Contact the Wisconsin DNR 
Spills Hotline at 1-800-943-0003 to 
report the spill and get assistance 
with subsequent remedial actions. 

Have an emergency plan       
in place 12. 



Emerging Technologies 
and Treatment Options 



n  Effective 
on slopes 
up to 2% 

n  Expensive 
($750) 

Controlled drainage - Water GateTM 

(Image	  courtesy	  of	  AgriDrain,	  Adair,	  IA) 



n  Effective for both nitrogen and phosphorus removal 

n  Take large amounts of land out of production 

Constructed wetlands 



n  Reduce drainage bank erosion, sediment, and nutrients 
from surface and tile drainage water 

Drainage ditch treatment 
(Two stage drainage ditch) 

(Image courtesy of Sarah Roley) 



n  Woodchip bioreactors - 30 to 
100% nitrate removal 

 

n  Saturated riparian buffers 
      Dan Jaynes National Laboratory for Agriculture  
      and the Environment, USDA-ARS 

 

Other Emerging Practices 
n  Alternatives to surface inlets 



n  Know timing and 
mechanisms for loss 

n  Know critical conditions 

n  Make informed manure 
management decisions 

Informed management is the key! 



www.uwdiscoveryfarms.org 


