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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 3. High capacity wells and landscape features in the vicinity of the
Little Plover.
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Figure 4. Location and photos of dry stretch in 2005. Upper right - dry river bottom near Eisenhower. Middle -
dry streambed upstream of Eisenhower about 1 km. Bottom - pool of dead trout; note cracked riverbed
indicating drying had been more severe. (Photos Courtesy of Bryant Browne and Jeremy Wisz)






Stevens Point Annual Precipitation 1931-2007
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Figure 5. Precipitation at Stevens Point, Wisconsin. Top: 1931 to
2007 precipitation. Middle: Standard departure of precipitation,
1940 to 2000. Bottom: 5-year average standard departure, 1942 to
2005.



Central Wisconsin (Div 4705) Palmer Drought Severity Index
Jan 1895 - Present
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Figure 6. Palmer drought index for central Wisconsin. (Wisconsin State Climatology Office, 2008). Note that
the post-2000 period is not substantially droughty compared to the historical record.
Discharges on reference streams

We examined the long term annual discharge records of several area streams to draw inferences
as to how large or small recent (post-2000) discharges have been at other locales. If extreme low flows
were ubiquitous, climate would be supported as a likely cause of the extreme low flows in the Little
Plover; the lack of the same implies something else is likely responsible. Percentile ranks of annual
discharge were used as the statistic for exploring streamflow trends.

Sites with long and mainly complete flow records were initially used as indicators of long term
flow conditions: Fox at Berlin (1899 to 2007), Wolf at New London (1914 to 2007), Wisconsin at
Wisconsin Rapids (1914 to 2007 with seven missing years), Wisconsin at Wisconsin Dells (1935 to 2007),
and the Embarrass at Embarrass (1920 to 2007 with 9 missing years). The first four have the
disadvantage that they represent large watersheds not necessarily representative of the study area as a
whole or of the behavior of small watersheds within the study area. However, more representative sites
with extensive flow histories and without pumping impacts are lacking, so data from large watersheds
needed to be used.

As a check, we compared discharge statistics from the large watersheds against each other and

against two smaller watersheds with highly incomplete records and only slightly affected by pumping.






Table 1. Correlation of annual streamflow percentile ranks among sites.

Wis
Fox Wolfat Wisat at Embarrass Tenmile Waupaca
at New Wis Wis at at at
Berlin London Rapids Dells Embarrass Nekoosa Waupaca
Fox at Berlin 1.00
Wolf at New London 0.78 1.00
Wis at Wis Rapids 0.59 0.88 1.00
Wis at Wis Dells 0.68 0.91 0.98 1.00
Embarrass at Embarrass 0.72 0.95 0.89 0.91 1.00
Tenmile at Nekoosa 0.80 0.87 0.76 0.82 0.77 1.00
Waupaca at Waupaca 0.75 0.81 0.73 0.76 0.79 e 1.00

*** Insufficient overlap between sites.
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Figure 7. Percentile rank of streamflows by year. Connecting line is for Wolf at New London only.
Significant dry periods (percentile rank <10%) are highlighted by red circles. Note that while streamflows in
2005-7 were dry, the degree of dryness was not uncommon.
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III. LITTLE PLOVER DISCHARGE RECORD

USGS Records at Hoover (1959-1987) and Kennedy (1959-1976)
The Little Plover has a continuous flow record for 1959 to 1987 (the “historical period™) at the
"Hoover Rd." (same as “Plover”) gauge (Figure 8) and from 1959 to 1976 at the “Kennedy Ave." (same

as “Arnott”) gauge (Figure 9). These measurements are available at http://waterdata.usgs.gov/wi/nwis/sw.

The longer record at Hoover Rd. indicates an average, minimum, and maximum daily discharges of 10.6,
3.9 and 81 cfs, respectively, for the period and a Qo and Qs of 6.6 and 9.4 cfs (Figure 10). The
minimum discharge occurred in 1977, when an exceptional drought (Figure 5 and 6) contributed to what
is known locally as the "Dewey Marsh Fires". Gauges on other streams (Figure 7) indicate discharges
were at about 30 year IoWs at that time. Discharges at Kennedy correlated closely with those at Hoover
(Figure 11). The average, minimum, and maximum discharges at Kennedy (1959-1976) were 4.1, 0.8,

and 50 cfs, respectively. The Qo and Qs were 1.9 cfs and 3.5 cfs.
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Figure 8. Discharge of the Little Plover at Hoover Rd. 1959-1989. A 30 day moving average was
used to smooth the curve.

1988 through 2004 Record
We were unable to locate any discharge records for years 1988 through 1994. We located 153
discharge measurements at 14 locations that were taken between 1995 and 2004; three from 2003 were

made by the USGS; the remainder were made by various entities at UW-Stevens Point,
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