
The Role of Public Drains to Provide Multiple Benefits 
Public drains in the 21st Century 
Much of the productive agriculture land, and the home of thriving communities, is former swampland that would otherwise be uninhabitable 
without effective public drainage systems. As development has increased, the intensity and density of agricultural tile drainage increased, and 
precipitation patterns have become more erratic and intense, our public drainage infrastructure is often decades past its design life and not 
suited for today’s conditions. Consequentially, more water is moving through drains during a smaller window of time, increasing the volume 
and velocity of water moving through the system. This increase in the “flashiness” of the system increases in-channel erosion, causing ditch  
and stream banks to collapse, transporting greater levels of sediment and nutrients downstream, and creating or exacerbating flooding 

Water storage as part of the solution, providing multiple-benefits

It is often not feasible, or cost-effective, to simply widen and deepen all existing drains to 
accommodate additional flows. The coordinated management of private and public drainage 
systems coupled with regionally appropriate water storage can provide a cost-effective  
solution to addressing or mitigating many of these effects while also providing multiple- 
benefits to local and regional communities. 

Benefits include:
• Reduced property damage: flooding, property damage and road closures have real eco-

nomic and personal impacts. Properly designed water storage can help to alleviate these 
impacts under certain conditions. 

• Water quality improvements: capturing and storing a portion of spring flows and corre-
sponding nutrient loads can help play an important role in meeting nutrient reduction 
targets, such as the 40% total phosphorus reduction target for Western Lake Erie. 

• Irrigation and sub-irrigation: water storage can create a reliable water source for crop 
production needs as part of a sub-irrigation or supplemental irrigation system. Crop 
yield improvements from these practices have been estimated to average 19-29% for 
corn, providing greater benefits during water deficient growing seasons. 

• Habitat/recreation: depending on the design and management of the water storage 
structure, whether a wetland or detention basin, habitat for wildlife and recreation 
opportunities such as bike trails can be created around these features. 

• Wetland mitigation: There are examples in Michigan of wetlands created through public 
drain improvement projects producing marketable wetland mitigation credits. 
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Water Storage and Sub-Irrigation
Water storage can benefit downstream communities, overstressed drain infrastructure, as well as private landowners as part of an agricultural 
irrigation system. Irrigation is a common, and becoming more common, management practice that allows farmers to manage against  
shortages of water needed for optimal crop growth. Sub-surface drain tile, typically installed to remove excess water, can also be managed 
to supply water during the growing season, a practice called supplemental irrigation or sub-surface irrigation, where water is stored and/or 
pumped into the tiles to meet crop needs. Capturing and retaining spring flows for optimal sub-surface irrigation during the summer  
growing season could make a significant contribution in certain geographies towards desired water quality improvements, while providing 
direct agronomic and economic benefits to farmers.  

Coordinated drain management- managing at scale for regional benefits
Providing regional storage to meet public and private needs will require coordinated management of both public and private drainage in new 
ways. Managing drainage and water movement at scale will help unlock new financing approaches where public and private beneficiaries of 
multi-benefit drain management can implement-and benefit from- projects that otherwise may not be feasible under prevailing assessment 
approaches, jurisdictional boundaries, and financial tools. 

How to pay for storage that provides public and private benefits?
New drain transactions and financing tools are being developed and tested to maximize the 
benefit to the public of coordinated drain management to more explicitly produce multiple 
benefits beyond rapid drainage. These include modified drain assessments to recognize and 
reward management practices that reduce future public drain management costs, transac-
tions to reward landowners providing storage that downstream or neighboring landowners 
could use for growing season irrigation needs, and the development of new partnerships to 
deliver these programs that minimize landowner and county drain official burdens. County 
drain officials have demanding jobs, typically with few staff to serve their communities. 
Fortunately, farm groups and conservation partners are available to assist their respective 
drain officials to provide drain solutions, as are engineering and construction professionals. 
For more information, visit www.nature.org/GLdrain.

How much storage is needed?
An example of water storage benefits at a watershed scale to meet sub-surface irrigation needs. 
Two watersheds were modeled to estimate the amount of water storage needed to meet optimal sub-surface irrigation needs on lands  
estimated to be tile drained in the watershed and aso the amount of spring flows that could be retained to meet optimal irrigation needs.

Watershed Irrigation
 Benefit (inches)

Water Volume 
(ac-ft) for  
Irrigation 
Benefit

Area Needed for 
Storage as a 7’ 
Pond (acres)

Area as % of 
Watershed

Area as % of 
Tiled Land in 
Watershed

Water Volume as 
% of  

Spring Flow

River Raisin
(Lake Erie)

3.0 37,900 37,900 0.8% 3.8% 14.6%

4.3 54,323 54,323 1.2% 5.4% 21.0%

Pigeon River
(Lake Huron)

3.0 5,196 5,196 0.8% 1.1% 19.2%

4.3 7,448 7,448 1.1% 1.6% 27.5%

Source:  Kieser & Associates: Real Time-Drainage Water Management Final Report May 2017  

The table above illustrates that water storage meaningful to private and public needs is attainable by creating storage on a relatively small 
portion of the watershed.Such spring flow reductions would provide nutrient reduction benefits. Storage through other designs, in tiles,  
and in the soil with practices such as cover crops and conservation tillage would provide further benefits and could reduce the necessary  
land footprint. 
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