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STEVENS POINT — The long-awaited Little Plover River Groundwater Modeling Project is finished and close 
to publication. 

Ken Bradbury, director and state geologist for the Wisconsin Geological and Natural History Survey in 
Madison, told attendees at the Wisconsin Potato and Vegetable Growers Association Grower Conference Feb. 2 
that results of the project that began late in 2013 will be out for professional review for about a month and then 
come back to WGNHS for edits. 

The goal of the project was to design a computer tool that would help geologists, policymakers and others 
understand and model the cause-and-effect relationship among high-capacity well pumping, groundwater flow 
and surface water levels in the Little Plover River basin that lies southeast of Stevens Point. 

That area was chosen for the initial model because there is extensive hydrological data available and because it 
has been the focal point for management concerns in recent years, according to the Wisconsin Department of 
Natural Resources, which funded and oversaw the modeling project. The agency hopes to be able to expand the 
model to the entire Central Sands region and other parts of the state. 

Modeling creates a computer program that can predict future outcomes if inputs are changed. It creates a “what 
if” scenario, Bradbury said. The Little Plover River model looks at what water goes into the system from 
precipitation and other sources, and what water leaves the system through plant evapotranspiration, high-
capacity well pumping and other uses. 

The study team found that in 2013, there were 424 high-capacity wells within the study area. Crop irrigation 
was the largest user with 346 wells, followed by 19 industrial well uses, eight municipal wells, and a variety of 
smaller users. Municipal wells drew steadily throughout the year, but irrigation was run only from about June 
through August. 

“We wanted the model to handle this sort of thing,” Bradbury said. 

To do that, the team created a soil water balance model that looks at vertical flow and shows how pumping, 
evapotranspiration of plants and recharge fit together. They combined that with the long-established modflow 
model, which shows flow through layers of earth to the groundwater. 

Bradbury said most people think of well depths of 100 or more feet, but the geological profile of the Central 
Sands shown in modflow reveals a broad, flat, pancake-looking aquifer. 

“That’s important, because it means that horizontal flow is much, much more important than vertical 
groundwater flow,” he said. 

Simulations using the new Little Plover River model will be helpful in forecasting effects of a new well, in 
seeing how groundwater flow is altered when changes are made at the well and in plotting different scenarios 
for cropping plans. It can also help select optimal management strategies, like maximizing irrigation water 
while also maximizing stream flow. 



The model can not only give results for steady-state pumping, like from a municipal well, but also for transient 
pumping that varies throughout the year, like irrigation, Bradbury said. 

One modeling trial tested how the Little Plover would be affected by changes to nearby high-capacity wells. 
Using a “depletion potential,” the model identified 16 to 18 wells that would have to be taken off line to 
maintain the river at roughly 2.25 cubic feet per second flow. That is the level identified as the “public rights 
level.” 

“If we go to transient flow, now we’re looking at 15 to 20 wells,” Bradbury said. “Of course there’s a cost to 
that, and people that own those wells might not like that. The model can’t help that problem, but it can tell 
which wells are the most critical ones.” 

The model can also predict hydrologic changes in the area of land that contributes to water flow in the Little 
Plover. The project found that the cones of depression created by high-capacity wells can actually change the 
direction that groundwater flows so that the area feeding a body of water can physically change in size. 

The project also found that effects of pumping are not instant. 

“The well may stop pumping in August, (but) there is still drawdown remaining in October. It takes a while for 
the groundwater to recover,” Bradbury said. “So, the takeaway here is that the biggest impact to the river does 
not occur while the biggest pumping is going on. It may occur at some time later.” 

Bradbury said the team sees potential for using the Little Plover River Groundwater Model in other parts of the 
Central Sands, but it would take money and time, because there aren’t good data available for stream flows and 
groundwater fluctuations farther out in the region. 

“The more data we have for calibrating models, the more successful and robust they are going to be. The more 
we have, the better forecast we can make,” he said. 

He said the model would not be useful at this point for the Long Lake area in western Waushara County where 
citizen groups have fought to stop the progress of high-capacity well permitting. He called the issue “a gap in 
geologic knowledge.” 

“That’s one area where we don’t have modern geologic mapping done,” he said. “That’s a complicated area 
along the terminal moraine.” 

Bradbury said the final modeling program will also be complicated when it is released to the public, but there 
will be workshops created to help users navigate the waters. 
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