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ABSTRACT 
 

Agricultural drainage is used throughout the North America and in Wisconsin to improve 
crop production by removing excess surface (flooding) and subsurface (root zone) water from 
fields.  This discussion focuses on the operating principals and design considerations of subsur-
face (tile) drain systems.  In addition, a basic framework is introduced to evaluate the cost and 
benefit for drain tile installation.  Crop production on certain soil types and landscapes is signifi-
cantly enhanced by subsurface drainage.  This includes areas with low permeability soils, isolated 
low pockets and lands with low slope gradients.  Only water draining freely from the soil profile 
by gravity is removed by drain tiles.  Tile drains are intended to function at atmospheric pressure 
as gravity flow systems.  Flow occurs as a result of differences in the water surface elevation 
(e.g., the water table and tile elevations), thus making a positive (free flowing or pumped) outlet 
critical to their operation.  The initial flow collector in the tile drain system is the perforated 
lateral.  The depth to which tile laterals will lower the water table and water removal rate are a 
function of drain depth, spacing, soil permeability.  Drain depth typically ranges from 3 to 6 ft 
and spacing from 30 to 100 ft.  Laterals drain to mains and submains where the flow rate is 
governed by inside pipe roughness, pipe size and slope.  Mains and submains must be sized to 
convey the flow from all upstream laterals.  Tile drain systems eventually discharge into a surface 
water conveyance system or ditch.  These ditches can be part of a legal (Wis. Stat. Chap. 88) 
public drainage system or county drainage system administered by a county drainage board. The 
drainage board oversees the maintenance on the county ditch system and assesses benefited land 
owners to cover the costs. 

 
The decision to install a tile drain system is driven by a number of factors including 

economics (cost-benefit).  There is no formal standard method in Wisconsin for conducting a 
cost-benefit analysis for subsurface drains.  However, an approach developed ~ 30 years ago by 
Dr. Leonard Massey, UW-Madison BSE and John Prunuske has seen widespread use for benefit 
assessment by county drainage boards and can be used for estimation purposes.  Annual benefits 
are determined on the basis of potential corn yields, assuming best available farming practice, the 
susceptibility of the land to flooding and the groundwater depth. Corn is used as the basis because 
it is the common commodity for which data are readily available.  In addition, virtually every 
farmer has grown corn and is aware of the economics and conditions necessary to insure a 
successful harvest. Up-to-date corn yield data by soil type and production cost can be obtained 
from the NRCS “Soil Survey Interpretations” and USDA “Cost of Production” data, respectively. 
 

Benefits are determined by adjusting an optimal base value per acre benefit along with 
several other adjustment factors as summarized by the equation:   
 

Benefit per Acre = (Base Benefit) x (Yield Factor) x (Groundwater Factor) x (Flood Factor) 
    
The base benefit is the net annual per acre return for corn.   It is determined using the gross return 
(best yield x current corn market price) for the best yielding soil within the project area, less the  
 
________________________________________________ 

1/ Natural Resources Extension Specialist, Biological Systems Engineering Dept., Univ. of 
Wisconsin-Madison, 460 Henry Mall, Madison, WI 53706. 

14 Proc. of the 2011 Wisconsin Crop Management Conference, Vol. 50



estimated production costs. With good drainage, this yield can be anticipated on an annual basis. 
Without the drainage, this yield would be obtained perhaps one year of five, if at all. The addi-
tional net yield and average return per acre per year are determined on a five year basis. The rate 
of return on investment is then used to determine the level of initial investment that the calculated 
annual gain would support over five years.  The yield factor in the above equation is the ratio of 
the specific soil’s yield to that of the best yielding soil in the project area.  Other adjustment 
factors include the groundwater depth and frequency of flooding.  These factors are arbitrary and 
are based on best professional judgment of those who developed the method. 
 

When making a decision on drain installation understanding the operating principals allows 
for greater appreciation of the functional benefits and limitations of the system.  Cost-benefit 
analysis evaluates the longer term financial viability of the system.  Both are critical to making an 
informed decision on agricultural drain installation. 
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