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Project Location and Land Use 

The majority of the land cover in the 
Big Green Lake Watershed is 
Agriculture (65%) followed by Open 
Land and Water (15.53%). Forest also 
covers a sizeable portion of the 
watershed (8.76%) followed by 
Wetlands, which constitute 
approximately five and three-quarters 
of the watershed. The last reasonably 
sized land cover is Suburban (3.22%).  



Study Purpose 
• This project gathered baseline water 

quality assessment data in the Big 
Green Lake Watershed with biological, 
inorganic chemistry and habitat surveys 
that provide valuable information for 
future comparison. 
 

• This project filled data gaps from the 
2011 Assessment Report of Hill, Roy, 
and Wuerches Creeks (Johnson et. al. 
2011) (2011 Assessment). Together with 
the 2011 Assessment, the data 
collected in this project can be 
compared to future surveys to evaluate 
the effectiveness of Best Management 
Practices (BMPs) installed in the 
watershed.  
 

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

Lower Little Wolf River 
Unstable banks in White Creek 



Monitoring Stations 



Study Results- Total Phosphorus 
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Two of the four creeks’ samples in the Southern Big Green Lake watershed 
had an average TP concentration (mg/L) exceeding the NR 102 water 
quality criteria (WQC) for creeks and rivers of 0.075 mg/L  

Presenter
Presentation Notes
All inorganic chemistry samples were sent to the WISLOH in Madison for analysis.  Two of the four creeks’ samples in the Southern Big Green Lake watershed had an average TP concentration (mg/L) exceeding the NR 102 water quality criteria (WQC) for creeks and rivers of 0.075 mg/L.    



Study Results- Total Phosphorus 
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Total Phosphorus Results and Averages for 2014 Samples in the Silver Creek 
Mainstem 

Hwy KK

Above Gothic
Millpond at Hwy
44
Below Gothic Mill
Pond

Koro Rd
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Total Phosphorus Results and Averages for 2014 Samples in the 
Tributaries to Silver Creek 

Site B

Site C

Site E

Site F

Site I

Site K

Dakin Creek

Eight of the 11 sites 
in the Silver Creek 
watershed had an 
average TP 
concentration 
(mg/L) exceeding 
the NR 102 WQC 
for creeks at 0.075 
mg/L.  

Presenter
Presentation Notes
Eight of the 11 sites in the Silver Creek watershed had an average TP concentration (mg/L) exceeding the NR 102 WQC for creeks at 0.075 mg/L.  Three of the 11 sites had average TP concentrations less than the WQC.  The average TP concentrations for the 11 sites in this project ranged from 0.0268 mg/L at Site J to 0.2057 mg/L at Site E.  



Study Results - Macroinvertebrate 
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All streams 
demonstrated a 
macroinvertebrate 
community 
significantly 
impacted by 
environmental 
degradation. 

Presenter
Presentation Notes
In October 2014, 7 streams were sampled for aquatic macroinvertebrate communities in the Southern Big Green Lake watershed.  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 their associated tolerance to environmental degradation, a Macroinvertebrate Index of Biotic Integrity (MIBI) was calculated to indicate the water quality condition of the stream.  The MIBI scores ranged from 3.17 at Roy Creek upstream of County Hwy O to 4.65 at White Creek upstream of Spring Grove Road.  The Condition Categories for the 8 sites were all Fair.  All 7 streams demonstrated a macroinvertebrate community significantly impacted by environmental degradation.   Additionally, 11 streams were sampled for aquatic macroinvertebrate communities in the Silver Creek Watershed.  The MIBI scores ranged from 1.71 at the Unnamed Tributary to Silver Creek upstream of Arcade Road to 4.54 at Silver Creek at Douglas Street.  The condition categories for 10 sites were Fair, while Site F’s demonstrated a condition category of Poor.  All 11 streams demonstrated a macroinvertebrate community significantly impacted by environmental degradation.     



Survey Results – Habitat 
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Qualitative Habitat Scores and  
Rating Conditions in Southern Big Green Lake 
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Presenter
Presentation Notes
Between August and September 2014, quantitative habitat surveys were conducted at the 6 creeks listed at 7 sites in the Southern Big Green Lake watershed.  Quantitative habitat assessments evaluate a representative stream reach (35 X Mean Stream Width) for the quantity and quality of habitat for game fish and compare the habitat to reference streams in Wisconsin.  Based upon the assessment data collected during the 2014 surveys, a habitat rating was calculated for the 6 creeks.  The habitat rating scores were relatively similar for all creeks.  The habitat rating scores ranged from 48 at the Unnamed Tributaries to White and Hill Creeks to 53 at Roy and Spring Creek.  Five of the 7 surveys demonstrated a Condition Category of Good, with scores ranging from 50-53.  The remaining survey stations (the two Unnamed Tributaries) scored a Fair Condition Category, with a score of 48.  �Between July and September 2014, qualitative habitat surveys were conducted at 9 locations in the Silver Creek watershed.  Based upon the assessment data collected during the 2014 surveys, a habitat rating was calculated for all sites.  The habitat rating scores ranged from 50 at tributary Sites E and I to 73 at the headwaters site of Silver Creek at County Hwy KK.  All 9 surveys demonstrated a Condition Category of Good.



Study Results – Fish IBI 
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Presenter
Presentation Notes
Between July and September 2014, each of the creeks were surveyed for representative fish communities in the Southern Big Green Lake Watershed.  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 the creek. Condition Category for the 6 sites ranged from Poor to Fair.  Four of the 6 surveys had a Condition Category of Poor, while the remaining 2 surveys had a Condition Category of Fair.    Additionally, between July and September 2014, the 9 sites were surveyed for representative fish communities in the Silver Creek Watershed.  The FIBI scores ranged from 20 in the headwaters of Silver Creek to 100 in the Unnamed Creek at County Hwy FF.  The condition category for the 9 sites ranged from Poor to Excellent.  The fish survey in the Unnamed Creek at County Hwy FF had a condition category of Excellent, with the highest number of fish species (11) and total number of fish caught (1341).  The Silver Creek fish survey below Gothic Millpond had a condition category of Good, with 10 species caught.  Three of the 9 fish surveys indicated creeks having a condition category of Fair.  The remaining four sites had a condition category of Poor based upon the fish surveys. Each fish community in the Silver Creek Watershed surveyed was used to verify or update the modeled Natural Community for that stream segment.  The modeled Natural Community for Silver Creek changes as you move from upstream to downstream.  The headwater area of Silver Creek is modeled as a Cool-Warm Headwater Natural Community downstream to the west side of the City of Ripon.  The modeled Natural Community changes to Cool-Warm Mainstem on the west side of Ripon until Silver Creek discharges into Big Green Lake.   Each of the 6 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 what FIBI was used to determine the water quality of that stream segment.  The results of the calculated FIBI calculations displayed in Table 20 and Figure 18 are based upon the verified or changed Natural Community.  



Study Results - Temperature 
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Silver Creek Mainstem Monthly Average and Maximum Daily Average 
Temperatures in 2014 

Silver Creek at County Hwy KK Silver Creek Above Gothic Millpond
Silver Creek Below Gothic Millpond Silver Creek at Koro Rd

0

20

40

60

80

June Average Temperature July Average Temperature August Average Temperature September Average
Temperature

Maximum Daily Average
Temperature

Te
m

pe
ra

tu
re

s i
n 

Fa
hr

en
he

it 

Silver Creek Tributary Monthly Average and Maximum Daily Average 
Temperatures in 2014 
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Presenter
Presentation Notes
Temperature data was collected from May through mid-October in 2014 at 9 locations in the Silver Creek Watershed.  Four locations were monitored hourly in the Silver Creek mainstem.   The temperatures in Silver Creek in general increased from upstream to downstream, except between the Gothic Millpond outlet and Koro Rd which showed a slight decrease in monthly average and maximum daily average temperatures.  The decrease in temperature at Koro Rd is likely due to higher inputs of cooler groundwater into the creek as it flows through the City of Ripon.  The upper portions of Silver Creek, in reference to the County Hwy KK location, are cold enough to support a Cool-Cold transitional fish community.  This section of Silver Creek upstream of Hwy 23 on the east side of Ripon is currently identified as Class 2 Trout Waters, which means some trout reproduction may occur but stocking is necessary to maintain a desirable fishery (WDNR 2002).  The maximum daily average temperature of Silver Creek at County Hwy KK increased from 59.6°F to 74.5°F at Hwy 44 upstream of the Gothic Millpond.  The maximum daily average temperature of Silver Creek increased from 74.5°F to 76°F from upstream of the Gothic Millpond to downstream.  The average monthly temperature increased on average 4°F from upstream of the millpond to downstream between June and September 2014. 



Management Priorities 
• Encourage restoration of streambanks  
• Reduce erosion 
• Explore forested and native grass buffers compare to grassed buffers for nutrient 

reduction 
• Collaborate with partners including: Green Lake County LCD, Green Lake Sanitary 

District, Green Lake Association, NRCS, and USGS 

An example of an unstable bank on Roy Creek 

Presenter
Presentation Notes
Management Priorities Work with landowners and county partners in the watershed to encourage restoration of stream banks and reduction of erosion is a high priority.  Maximize buffers or protected areas along streams with steep slopes should be a high priority for this area due to the nature of the steep slopes in the watersheds of the creeks in this project. Explore the use of forested and native grass buffers compared to grassed buffers to increase the nutrient reduction. Capitalize on the efforts of the Wisconsin DNR, Green Lake County LCD, Green Lake Sanitary District, Green Lake Association, NRCS, and USGS in these subwatersheds by implementing BMPs (stream bank restoration, sediment basins, vegetative buffers, etc.) where needed will likely have a significant improvement of the water quality in the creeks in this project and Big Green Lake. 



Recommendations  
• Add Hill Creek to Wisconsin’s 

impaired waters list for 
phosphorus  
 

• Restore unstable streambanks with 
partners 
 

• Implement cover crops to reduce 
erosion 
 

• Increase buffer widths in 
subwatersheds to decrease 
nutrient and sediment runoff 
 

• Replace culverts to increase fish 
habitat 

Unnamed Tributary to Silver Creek (WBIC 147900) 
Facing Downstream of County Hwy KK.   

Presenter
Presentation Notes
Monitoring and Assessment Recommendations Hill Creek should be added to the state’s impaired waters list as the total phosphorus exceeds standards and there is biological confirmation (Category 5A water) based on WisCALM 2016.The unnamed tributary to Hill Creek should also be added to the state’s impaired waters list as the total phosphorus exceeds standards and there is biological confirmation (Category 5A water) based on WisCALM 2016.Continue monitoring of phosphorus, macroinvertebrate and fisheries values in streams of the Big Green Lake watershed as funding and volunteer efforts allow.Management Recommendations for DNRThe department should work with watershed organizations on outreach efforts with landowners in the watershed, environmental programs in Big Green Lake watershed, and research opportunities for stream bank stabilization opportunities. The department should work to increase buffer widths in all of these subwatersheds will likely have a nutrient and sediment reduction effect.  Management Recommendations for External PartnersDNR, county and local partners should work to obtain funds or grants to restore the identified unstable stream banks to reduce sedimentation and erosion in the watershed (Wuerches, Roy and Hill, White Creek).Management agencies and landowners in the watershed should work toward enhancing a combination of forest and native grass buffers, which may have a better nutrient reduction than strictly grassed buffers.  Implement cover crops to reduce cropland erosion during late fall and spring.Replace perched culverts in the watershed to increase available fish and aquatic life habitat.Mitigate impacts from the Gothic Mill Dam in Ripon on water temperature and fish migration in Silver Creek.



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
http://dnr.wi.gov/topic/surfacewater/wqmplan/index.htm
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