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EXECUTIVE  SUMMARY  
 

 The Little Plover River is a 5-mile long, baseflow-dominated, cold-water stream located in 

Portage County on the Wisconsin Central Sand Plain.  The Little Plover begins at the foot of the Arnott 

moraine, and flows westward where it discharges to the Wisconsin River.  It supports a naturally 

reproducing brook trout population and highly diverse wetlands in its riparian corridor.  In earlier times, 

the fishery was highly prized but its quality has deteriorated for reasons that include diminished 

streamflow.  Average annual discharge (Hoover Rd. station) was 10.6 cfs during 1959-1987, a historical 

period of continuous flow monitoring.  The groundwater basin in the vicinity of the Little Plover has been 

greatly developed for agricultural, municipal, and industrial groundwater pumping. 

Acutely small discharges were noted in the Little Plover beginning in 2003.  In summer 2005 

discharge dropped to 1.6 cfs at Hoover Rd., and a 1.3 mile stream reach centered near Eisenhower Rd. 

dried completely.  (Notably, a public rights stage of 4 cfs has been calculated at Eisenhower Rd. by the 

Wisconsin Department of Natural Resources, which amounts to about a Q14 for the 1959 through 1987 

historical period).  Comparisons to nearby streams suggest that the discharge at Hoover, without an 

artificial stress, should have been about 7 cfs.  Similar low flows and dried stretches occurred in summer 

2006, summer 2007, and winter 2008. 

Drought and groundwater pumping were postulated to be the causes of low flow conditions.  

However, precipitation, drought index, and discharges in reference streams indicate near average 

conditions from 2000 through 2004, and moderately dry conditions (about a 10 year return period) in 

2005-7.  Much drier conditions prevailed during parts of the 1959-1986 historical record without the 

extreme low flows that have been observed in 2005-7.  Thus recent climate alone does not adequately 

explain the record low flow conditions in the Little Plover River.   

Groundwater pumping in the vicinity of the Little Plover developed rapidly from around 1960 

through the mid 1980s, due to the growth of crop irrigation.  Initially crop irrigation occurred every third  

year but this rotation schedule quickly progressed to biannual and annual crop irrigation.  Additional high 

capacity wells were installed over the decades for municipal water supplies (1964 ï Whiting, 1989- 

Plover), vegetable processing (1965 ï Del Monte), and paper production (1960 and increasing greatly in 

the late 1980s).  Some 97 high capacity wells lie within 2 miles of the stream.  Presently, Del Monte 

pumping follows an annual cycle that begins on July 1 and continues for 90 days at a rate of about 2 

million gallons per day, then declines to 0.75 million gallons per day for 45 days, and then ceases for the 

year.  About 77% of pumped water is returned to the landscape as wastewater discharge.  Village of 

Plover pumpage is split between two wellfields, one containing wells 1 and 2, the other containing well 3.  

Plover pumpage grew from an average 310,000 gallons per day (gpd) in 1990 and was about 1.3 million 
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gallons per day in 2006 and 2007.  The Whiting-area wellfield, tapped for municipal and industrial use, 

contains two wells serving municipal needs, and five that serve two paper producers.  Total wellfield 

pumping amounts to 4.1 million gallons per day (mgd) or about 6.3 cubic feet per second (cfs).  

Agricultural irrigation is somewhat enigmatic as until 2007 growers were not required to report pumpage 

nor were grower recollections and records of past irrigation complete.  The irrigated crop rotation, with 

some variation, in the vicinity of the Little Plover is typically a 3 year rotation of potato, sweet corn, and 

snap beans.  Grower recollections of irrigation for 2006 ï a year with a dry growing season - averaged 4.4 

to 6.1 inches depending on crop.  More reliable data are available for 2007, which is the first year that 

growers were required to report pumpage under Wisconsinôs new groundwater management law.  Thus, 

in 2007 irrigation amounts could be quantified more accurately, and averaged 12.5 in.  Notably 2007 had 

a much drier than average growing season. 

Statistical and flow modeling approaches were employed to help understand how much 

streamflow diversion might be attributable to groundwater pumping.  Double mass curve analysis 

discerns pumping diversions were beginning in about 1973.  (Pumping diversions were likely occurring 

earlier, but they were not be discernable as the Little Plover flow record did not encompass a period 

where groundwater pumping was totally absent in the vicinity).  By 1986, about 2.2 cfs of missing 

discharge was apparent.  Statistical methods also indicate missing discharges at Hoover Rd. were 3.9 - 5.0 

cfs in May-August 2005 and 3.4 cfs in 2006.   

Groundwater flow modeling approaches agreed well with statistical ones, indicating on average 

3.2-5.4 cfs of discharge at Hoover Rd. is diverted by current groundwater pumping amounts (the range is 

due to uncertainties in average irrigation amounts).  Groundwater flow modeling is also able to apportion 

pumping diversions to individual sectors and individual wells.  Village of Plover pumping prompted the 

single largest diversion, about 1.2 cfs for 2004 to 2006 pumping.  Diversions amount to about ¾ of 

pumped water from wells 1 and 2, and about 1/3 of pumped water from well 3.  Del Monte annual 

diversions peak at about 0.38 cfs at Hoover Rd. every year and then diminish.  Annually, this diversion 

averages only about 0.2 cfs.  Whiting municipal and industrial pumping divert about 0.57 cfs at Hoover.  

Irrigation diversions are only roughly known due to grower uncertainty regarding average irrigation 

amounts.  Assuming a range of 2 to 6 in of consumptive use on irrigated lands, irrigation diversions 

would average 1.1 to 3.3 cfs at Hoover, but peak annually at 1.7 to 5 cfs.  About 40% of irrigation 

diversions originate from within 0.5 miles of the Little Plover, 58% from within 1.0 miles, and 82% from 

within 2.0 miles.  About 18% or irrigation diversions originate from beyond 2 miles. 

We conclude that Little Plover flows would be robust in the absence of groundwater pumping, 

with minimums in recent years of about 6.5 cfs at Hoover Rd.  Diversions by groundwater pumping 

capture roughly 3-5.4 cfs of potential Little Plover discharges. 
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I.  INTRODUCTION  

The Little Plover is a 5-mile long, baseflow-dominated, cold-water stream located in Portage 

County, Wisconsin on the Wisconsin Central Sand Plain (Figure 1).  Average annual discharges in 1959 

through 1987 (Hoover Rd. station, Figure 2) were 10.6 cfs.  The stream supports a coldwater fishery 

containing a naturally reproducing brook trout population and highly diverse wetlands in its riparian 

corridor.  In earlier times, the fishery was highly prized but the fishery quality seems to have deteriorated 

substantially for reasons not completely understood (Hunt, 1985 and 1988), but possibly related to flow or 

water quality deterioration.  In more recent times, the fishery has been definitively impacted by 

diminished stream discharges (T. Meronek, Wisconsin Department of Natural Resources, pers. comm.) 

The groundwater basin in the vicinity of the Little Plover has been greatly developed for 

agricultural, municipal, and industrial groundwater extraction purposes.  Some 97 high capacity wells lie 

within 2 miles of the stream (Figure 3).  Acutely small discharges were noted in the Little Plover 

beginning in 2003.  Discharge diminished further in subsequent years and on August 8, 2005 discharge 

dropped to 1.6 cfs at Hoover Rd., near zero at Kennedy, and a 1.3 mile stream reach centered near 

Eisenhower Rd. (County R) dried completely, resulting in a fish kill  (Figure 4).  Comparisons to nearby 

streams suggest that the discharge at Hoover, without an artificial stress, should have been about 7 cfs 

(Chapter V).  Similar low flows and dried stretches occurred in summer 2006, summer of 2007, and 

winter 2008.  Emergency stream flow augmentation precluded a prolonged dry-up during summer 2007 

when 900 gallons per minute (2 cfs) from a nearby well were pumped into the river from the beginning of 

July through mid-September. Notably, a public rights stage of 4 cfs has been calculated at Eisenhower Rd. 

by the Wisconsin Department of Natural Resources (WDNR) , which amounts to about a Q14 (flow would 

be greater than 4 cfs 86% of the time) for the 1959 through 1987 record. 

 In response to concerns about the health of the Little Plover River and the impacts of groundwater 

pumping on streamflow, WDNR initiated a stakeholder-driven, collaborative watershed management 

process (Born and Genskow, 2001).  This report summarizes the results of a project providing knowledge 

to the stakeholders and assisting the WDNR to understand the causes of the streamflow impairments.   

 

Goal and scope of investigation 

 The goal of the project described herein was to gain an understanding of the role of high capacity 

well pumping on Little Plover River discharges, and to develop knowledge and tools for advancing a 

groundwater withdrawal management strategy in the vicinity of the Little Plover River (LPR).  The work 

tasks that were accomplished in support of this goal included:  
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1.  Estimating the amount of high capacity well pumping in the vicinity of the Little Plover River from 

the Village of Plover, Village of Whiting, paper production at the New Page (formerly Stora Enso and 

Consolidated Papers) and the Neenah Papers mills, the Del Monte vegetable processing facility, and 

agricultural irrigation. 

 

2.  Compile the record of Little Plover River discharges. 

 

3.  Monitor present Little Plover discharges. 

 

4.  Acquire improved spatial information on the position of the Little Plover River stream channel and 

elevation of the Little Plover River streambed for improving groundwater flow models. 

 

5.  Estimate the amount of pumping-induced baseflow diversions in the historical (1959-1987) and 

modern (post 1987) periods, with particular attention to 2003-5.   

 

6.  Use a pre-existing calibrated groundwater flow model to address immediate needs of the agency and 

stakeholders. 

 

7.  Build an improved groundwater flow model for the area using new spatial data and improved 

calibration techniques. 

 

8.  Use the improved flow model as a check on projections made with the pre-existing flow model, and to 

generate new projections. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Location of the Little Plover River and general project area with irrigated land cover indicated. 
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Figure 2. Roads and other features in the vicinity of the Little Plover River. 

Figure 3. High capacity wells and landscape features in the vicinity of the 

Little Plover.  


