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Tile Drains — Minimizing Manure Nutrient Transport

Eric Cooley, Discovery Farms
Discovery Farms tile drainage research and major findings

William Matthews, Oregon Department of Agriculture
Oregon’s experiences with managing tile drains

Michael Schmidt, lowa Environmental Council
Review of programs/requirements in several of the Midwest states
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Discovery Farms® is a farmer led water quallty research and
education program W &l o

« Farmer led in all aspects

Credible, unbiased research

» Effective communication of results
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Combined WI and MN dataset provides greater information
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T
Discovery Farms NRCS-CIG Tile Project in MN and WI (2018-2020)

Provide tools for farmers and advisors
to diagnose and treat fields with high
nutrient loss through tile drains

Determine if intensively monitored tile

sites can be complemented by lower
intensity monitoring

Understand the link between soil health
and tile drainage
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Three levels of monitoring

8 Intensive
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Water transport from surface to tile in frozen soil conditions
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Macropores can provide a main transport pathway to tile

- Macropores -
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Preferential flow paths
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= Earthworm burrows
= Root channels
= Shrinkage cracks

= Structural porosity

(Shipitalo et al., 2004)
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Water can move rapidly from surface to tile in long-term naotill
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Tiles flowing at capacity
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Soil test phosphorus levels in the top of the soll profile influence
both surface and tile water dissolved phosphorus concentrations
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Manure application method and manure consistency impact the
potential for manure transport to tile drains
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> 5% solids — low potential

< 2% solids — high potential

Pre-tillage or application methods
to disrupt macropores
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Soil conditions, manure application rate and weather also factors in
manure transport to tile drains
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* Dry soils may be as challenging as saturated soils

‘ Runoff Risk Advisory Forecast
Wisconsin Manure Management Advisory Systen

MMAS Home | Runoff Risk Advisory Forecast | SnapMaps 590/NR243 Maps | DATCP Geodata | Contact/Help |

* Reduce rates or split applications

Map Legend
-« Monitor weather forecast prior to applications ==
* Runoff Risk Advisory Forecast =

Using the map
What is the RRAF telling me?
High risk: Need to spread?
High risk: Can a farmer spread?
Previous map snapshots

Check out our new video!

News

NM plans & NRCS 590 std.
Information for CAFOs
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http://www.manureadvisorysystem.wi.gov/runoffrisk/index

Tile blowouts provide direct conduit from surface to tile

Repairing tile blowouts: What you need to know
Discovery Farms 2019

Tile blowouts in Wisconsin are increasing in occurrence as older clay and concrete ile

drainage systems continue to age. The gradual expansion of tile lines to an existing ~((Figure 1: Sequence of
system, without proper resizing or venting, has only exacerbated this problem. Tile ;‘ﬂﬂs forming a sinkhole
blowouts can introduce soil and nutrients into the tile drainage system and increase | 1om 2 tle blowout

the potential for nutrient loss and tile blockage (Figure 1).

Blowouts result from excessively high flow velocity or pressure inside the tile, causing
itto crack or burst. Blowouts often create a direct conduit to the soil surface when the

surrounding material is drawn into the tile and transported through the system. This

can often cause blockages in the tile lines. Blowouts range in size from a few inches to

several feet and can be hard to find. Weak point in te crain

Causes of tile blowouts

Collapse of tles from degradation  + Outlet blockages
over time + Improper joint connections or
Inadequate venting junctions between old/new tile lines
Expansion of e system without  + Contactof deep tlage equipment | PP causesdain
adequately resizing main or sub- with shallow tile lines

mains + Animal burrows

Keys to identifying blowouts

Identify blowouts during the late stages of spring snowmelt or after subsequent
rain events, if possible. These periods are generally times of high flow and SO0 BRI
reduced soil cover, making blowouts more obvious. SN G
Listen for a‘sucking'noise that is caused by air and water being drawn into the
blowout (Figure 2)

Look for upwelling water or water draining through a hole in the ground during
high flow periods (Figure 3).

During times of low flow, look for holes in the ground above tile drains (Figure 4).
Use GPS technology and/or accurate maps that identify ile line locations to
greatly expedite the inspection process.
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For more information:

http://www.uwdiscoveryfarms.org/on-farm-projects/tile

https://fyl.extension.wisc.edu/drainage/

. Tile Drainage
o inWisconsin

Inside:

¥ Why use s drsinsge
systom?

 Locating tile drains
+ Tips for inspecting
 instaliing/moditying

 Managing to prevent
nutrient foss.
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Producers, consultants and agency

personnel must understand tile drainage systems and

how to properly locate and maintain them to sustain agricultural
productivity and protect water quality.
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Characterizing phosphorus dynamics in til-drained agricultural felds () e
of eastern Wisconsin

Alison M. Madison . Matthew D. Rusark **, Todd D. Stuntebeck ", Matthew J. Komiskey .
" Nan . Cooley
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Tile Drainage in Wisconsin: DISC?VERY
Managing Tile-Drained Landscapes i S i v

to Prevent Nutrient Loss

FACT SHEET NO. 3 Gwonks

to improve yields and reduce surface runoff and

erosion losses. However, with a reduction in surface

runoff, more water infitrates the soil and percolates
Th

vpor
o farmers, as this water can also transport essential
plant nutrients, specifically itrogen and phosphorus,

they have a direct conduit o surface waters.

g
reduce the loss of nutrients to surface waters, Nutrient
management practices must be carefull followed fo
minimize the risk of nutrient loss and to maximize

1o be taken with manure applications on tile-drained

entry into tle drains.

The purpose of this publication is to:

v provide information on nutrient
management concerns In tike-
drained agricultural landscapes, 4 9
o tila~drained land

Proper management

of crop nutrients on

is the Key Co reducing
+/ present management and s Fga

treatment practices to reduce the
foss of nutrients from tile systems maxipizing mtrogen
to surface water. use efficiency.”

Guide for tile drainage regulation
compliance in Wisconsin

edu, Eric Cooley, eric.cooleyewisc.edu

Tile drainage system:

may have negstive implications and penalties.
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https://fyi.extension.wisc.edu/drainage/

