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Project Location and Land Use 

• The Lower Little Wolf River 
watershed is 153.60 mi². Land 
use in the watershed is 
primarily agricultural (48%), 
forest (29%) and a mix of 
wetland (16%) and other uses 
(5%) (Figure 2). This 
watershed has 189.20 stream 
miles, 1,038.51 lake acres and 
21,932.16 wetland acres. 

 



Purpose 
• Evaluate water quality 

improvements made in 
the Lower Little Wolf 
River watershed since 
implementation of best 
management practices 
from 1997 through 2008  
 

• Parameters monitored: 
temperature, quantitative 
habitat surveys, 
wadeable fish surveys, 
macroinvertebrate 
surveys, and water 
chemistry 

Lower Little Wolf River 
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This project evaluated water quality improvements made in the Lower Little Wolf River Watershed from BMPs installed in the watershed from 1997 through 2008 as part of the Lower Little Wolf River Priority Watershed Project.  The Lower Little Wolf Watershed was identified as the drainage area downstream of Big Falls to the Little Wolf River confluence with the South Branch of the Little Wolf River near Royalton (Map 1-2).  This project determined if the goals of the Priority Watershed Project to protect and improve the watershed water quality were met by collecting fish, aquatic macroinvertebrate, habitat, temperature, and inorganic chemistry information throughout the watershed.  





Monitoring Stations 



Study Results – 2014 Phosphorus 

• The TP sample analysis results in 
the Little Wolf River Mainstem 
ranged from 0.0182 mg/L at 
County Hwy C in October to 
0.209 mg/L at County Hwy BB in 
June.  

• The 2015 TP sample analysis 
results in the Lower Little Wolf 
River Watershed ranged from 
0.0172 mg/L at Spaulding Creek 
in May to 0.749 mg/L at Thiel 
Creek in July.  
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The 2015 TP sample analysis results in the Lower Little Wolf River Watershed ranged from 0.0172 mg/L at Spaulding Creek in May to 0.749 mg/L at Thiel Creek in July.  The TP sample analysis results in the Little Wolf River Mainstem ranged from 0.0182 mg/L at County Hwy C in October to 0.209 mg/L at County Hwy BB in June.  Four of the 12 locations in this project had an average TP concentration (mg/L) exceeding the Wisconsin Administrative Code ch. NR 102.06(3)(b) water quality criteria (WQC) for creeks and rivers at 0.075 mg/L.  Eight of the 12 locations had average TP concentrations less than the WQC.  The average TP concentrations for the 12 sites in this project ranged from 0.0376 mg/L in the Little Wolf River at County Hwy C to 0.2958 mg/L in Thiel Creek at Swan Road.  





Study Results – Fish IBI 
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Between July and September 2015, 13 sites in the Lower Little Wolf River Watershed were surveyed for representative fish communities.  Some fish species are tolerant of environmental degradation, while some species are moderately tolerant, and some others are intolerant.  Based upon the representative fish collected during the survey and their associated tolerance to environmental degradation, an Index of Biotic Integrity (FIBI) was calculated to indicate the water quality of each creek or river (Table 17, Chart 8).  The FIBI scores ranged from 20 in Shaw, Thiel, and Little Creeks to 100 in the Little Wolf River at County Hwy C (Table 17, Chart 8).  The Condition Category for the 13 sites ranged from Poor to Excellent.  All 3 fish surveys in the Little Wolf River Mainstem indicate a Condition Category of Excellent, with the FIBI scores ranging from 90 to 100.  Three of the remaining 10 tributary sites demonstrated a Condition Category of Excellent.  Two sites had a Condition Category of Good and 2 sites showed a Condition Category of Fair.  The remaining 3 sites had a Condition Category of Poor based upon the fish surveys.
 
Each fish community surveyed was used to verify or update the modeled Natural Community for that stream segment.  The modeled Natural Community for the Little Wolf River was verified as Cool-Warm Mainstem from County Hwy C to County Hwy BB.  Each of the 10 tributary streams’ Natural Community was verified or changed based upon the fish caught in the survey (and any historical known surveys in that stream segment).  Verifying or changing the modeled Natural Community was important since the Natural Community determines which FIBI was used to determine the water quality of that stream segment.  

In August 1996, fish surveys were conducted at 25 locations in the Lower Little Wolf River Watershed (WDNR 1997).  FIBI protocol was followed during the surveys; thus, the FIBI scores from 1996 can be compared with the FIBI scores from 2015 as part of this project.  Just as in 2015, the 1996 FIBI surveys were used to verify the Natural Community of the river or creek.  The 1996 FIBI scores and Condition Category were based upon the verified Natural Community.  None of the Natural Communities verified or changed in 2015 were changed based upon the 1996 FIBI surveys.  Eleven of the 25 locations surveyed in 1996 were close enough for comparison to the 2015 surveys.  Nine of the 11 2015 FIBI scores were similar or increased when compared to the 1996 FIBI scores.  Thiel and Shaw Creek decreased in FIBI score and Condition Category from 1996 to 2015.  






Study Results – Macroinvertebrates 

Historical (left column) and Current (right column) Macroinvertebrate IBI Scores in the Lower 
Little Wolf River Watershed  

Presenter
Sticky Note
Some aquatic macroinvertebrate species are tolerant of environmental degradation, while some species are moderately tolerant, and some others are intolerant.  Based upon the representative macroinvertebrate sample collected and associated tolerance to environmental degradation, an Index of Biotic Integrity (MIBI) was calculated to indicate the water quality condition of the stream or river.   

In general, the higher the MIBI score, the better the water quality rating for a waterbody.  The MIBI scores ranged from 3.63 in Little Creek at County O to 8.3 in the Little Wolf River at County BB.  The Condition Categories for the 13 sites ranged from Fair to Excellent.  The 3 Little Wolf River Mainstem samples demonstrated a macroinvertebrate community that ranged from having some slight to no apparent impact from environmental degradation.  The 10 tributary macroinvertebrate communities indicated significant to some slight impact from environmental degradation.  

In October 1995, aquatic macroinvertebrate surveys were conducted at 8 locations in the Lower Little Wolf River Watershed (WDNR 1997).  The DNR MIBI protocol was followed during the surveys; thus, the MIBI scores from 1995 can be compared with the MIBI surveys conducted in 2015 as part of this project.  All 8 locations surveyed in 1995 were close enough to the locations in this project for comparison to the 2015 surveys.  Four of the 8 2015 MIBI scores were similar (+<1) when compared to the 1995 MIBI scores.  Thiel and Spiegelberg Creeks increased in MIBI score from 1995 to 2015.  The samples collected from Whitcomb and Blake Creeks indicated decreases in MIBI score or lower water quality and decreased in Condition Category from 1995 to 2015.




Study Results – Temperature 
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Management Priorities 
• Reduce phosphorus and sediment loads in the Little and Thiel Creeks 

▫ Identify target areas within Thiel and Little Creeks in need of best management 
practices  

• Maintain water quality in the Lower Little Wolf River for fish habitat and aquatic 
life 

 

Little Wolf River at County BB 
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Management Actions 
Management Priorities 
Improve the water quality of Little and Thiel Creeks by reducing the phosphorus and sediment loads from reaching the stream.
Maintain the water quality of the Lower Little Wolf River and its habitat for fish and aquatic life. 
Management Goals 
Reduce summer time phosphorus concentrations to below NR 102 water quality standard (0.075mg/L) in Thiel and Little Creeks.
Identify target areas within Thiel and Little Creek watersheds in need of BMPs to reduce phosphorus and sediment




Recommendations  

• Little and Thiel Creeks should be listed on 
Wisconsin’s 303(d) list of impaired waters for 
phosphorus  

• Continue temperature, phosphorus, and sediment 
monitoring above and below Big Falls and Manawa 

• Continue phosphorus and nitrate monitoring in 
streams of the Lower Little Wolf River 

• Implement best management practices with 
Waupaca County LWCD and NRCS 
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Monitoring and Assessment Recommendations
Little and Thiel Creeks should be added to the state’s 2018 303(d) list of impaired waters due to the pollutant phosphorus.  The department should increase the water quality monitoring in these sub-watersheds to determine which areas need BMPs to reduce phosphorus delivery to the streams.
Monitoring of temperature, phosphorus, and sediment concentrations above and below Big Falls and Manawa should continue to assess the impacts from the millponds on the water quality of the River.
Monitoring of phosphorus and nitrate concentrations in the streams of the Lower Little Wolf River should continue.
Management Recommendations for DNR and External Partners
The department should work with Waupaca County LWCD and NRCS to implement BMPs to reduce non-point source sediment and nutrients reaching surface waters from stream bank and cropland erosion.





Contacts 

• For more information contact: 
▫ Dave Bolha, Eastern District, Wisconsin DNR  
▫ (920) 424-7892 

• Link to the TWA WQM Plans website 

• Report Link 

mailto:david.bolha@wisconsin.gov
mailto:david.bolha@wisconsin.gov
http://dnr.wi.gov/topic/surfacewater/wqmplan/index.htm
http://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=144745355



