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Project Location and Land Use 

The Big and Douglas Creeks watershed is 210.33 
mi². Land use in the watershed is primarily 
forest (53%), agricultural (33%) and a mix of 
grassland (7%) and other uses (7%) open land 
and water, wetlands, and suburban (Figure 2). 
This watershed has 375.17 stream miles, 473.57 
lake acres and 7,564.97 wetland acres. 



Study Purpose  
• The Rathbone and Soper HUC 12 

subwatershed lies at the eastern end within 
the Big and Douglas Creeks watershed. This 
subwatershed was selected for evaluation 
due to stressed biological surveys.  

• Nineteen sites were sampled throughout the 
Big-Douglas Creeks watershed, and an 
additional eight sites were selected in the 
Rathbone-Soper subwatershed specifically to 
get a more targeted assessment of this area. 
 

• DNR monitored 8 sites in the Rathbone-
Soper Creeks HUC12 and 19 sites in the Big-
Douglas Creeks HUC10: Fish, 
Macroinvertebrates, water chemistry 
including phosphorus, nitrate, and TSS and 
qualitative habitat surveys 
 



Site Selection and Study Design 
• The Rathbone-Soper TWA consisted of Fish Index of Biological Integrity 

(FIBI), Macroinvertebrate Index of Biological Integrity (MIBI) surveys, 
Hilsenhoff Biotic Index (HBI), total phosphorus (TP) samples, and 
qualitative habitat surveys conducted at 8 sites as well as at 19 sites 
within the Big-Douglas Creeks HUC 10 .  
 

• Five of the HUC 10 and 2 of the HUC 12 sites had growing season 
phosphorus collected. There were six additional one-time grab 
phosphorus samples collected throughout the Rathbone-Soper Creeks 
HUC 12 watershed.  
 

• One of the growing season phosphorus sites, the pour point of the HUC 
12, also received six growing season TP samples, along with one time 
nitrogen series, total suspended solids and chloride samples. 



Sampling Locations 



Study Results – Phosphorus 
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Stream sites in the Big-Douglas Creeks Watershed 

Total Phosphorus Concentrations in the Big-Douglas Creeks Watershed 
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Phosphorus Standard 
0.075mg/L 

These results indicate 
all sites exceed total 

phosphorus standards. 

Presenter
Presentation Notes
Six monthly phosphorus samples were collected from the mouth of the West Branch Baraboo River where it enters Field Veterans Memorial Lake at SWIMS station 633120, located below STH-80.  Median phosphorus was 0.110 mg/l, exceeding the phosphorus criteria of 0.075 mg/l , however the location where samples were collected is where the stream meets the lake, and essentially functions more as a lake site than stream site, as it is influenced by lake water backing up into the stream.  The next site upstream where 12 phosphorus samples were collected is located at Sebranek Road, and the median value was 0.077, which is a slight exceedance of the phosphorus criteria, however is not considered as impaired for phosphorus as the lower confidence limit of the sample dataset does not exceed the criteria.   



Study Results – Phosphorus 
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Stream Sites in the Rathbone-Soper Creeks Watershed 

Total Phosphorus Concentrations in the Rathbone-Soper Creeks 
Watershed 

May
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Month 

Phosphorus Standard 
0.075mg/L 

These results indicate 
sites above the red line 

exceed water quality 
standards. 

Presenter
Presentation Notes
Growing season phosphorus concentrations varied amongst the streams and the sites (Figures 7 and 8).  The department’s listing methodology for impaired waters (WDNR, 2013) recommends listing sites where the median phosphorus concentration exceeds 0.075 mg/l on wadeable streams and 0.1 mg/l on rivers.  The impairment listing protocol uses a 90% confidence interval about the median for listing streams and rivers.  All five sites in the Big-Douglas Creeks watershed that had growing season phosphorus concentrations collected were higher than the wadeable statewide standard (Figure 7). This is consistent with the existing 303(d) impaired waters listing for each of the following streams: Big Creek, Davis Creek, Douglas Creek, Roaring Creek, and Sand Creek. Eight sites were sampled for phosphorus in the Rathbone-Soper Creeks subwatershed (Figure 8). Phosphorus concentrations were collected at three sites on Soper Creek and one grab sample was below the statewide standard, one grab sample was above the statewide standard, and the growing season phosphorus at one location was also above the statewide standard.  The two samples that are higher than the phosphorus standard confirm the existing 303(d) impaired waters listing for Soper Creek. Dustin Creek had an average growing season phosphorus concentration of 0.22 mg/L, which is higher than the 0.075 mg/L standard and this stream may be proposed for impairment listing in the next cycle due to nutrient criteria exceedances. Of the three grab phosphorus samples collected on Rathbone Creek, two were below the standard and one exceeded the standard. More phosphorus sampling can be done on Rathbone Creek to get a more complete representation of phosphorus concentrations within this creek. One grab sample on Jenkins Valley Creek was also higher than the statewide phosphorus standard and more sampling in the future may be able to provide more insight to overall concentrations in this creek. 



Study Results – Natural Community 

• All monitored streams in Rathbone-
Soper Creeks HUC12 are modeled 
and verified coldwater or cool-cold 
headwaters or mainstem creeks. 
 

• Most streams in the Big-Douglas 
HUC10 are modeled and verified 
coldwater or cool-cold headwater or 
mainstem streams. 
 

 
 

Presenter
Presentation Notes
Most of the streams in the Big-Douglas Creeks HUC 10 are modelled to be coldwater or cool-cold headwaters or mainstems (Lyons, 2008).  The department has recently developed a draft method to determine whether or not the modeled natural community is accurate based on the fishery assemblage and climate conditions (Lyons, 2013).  In most cases, the thermal composition of species (cold, warm, or transitional) indicated these streams were generally modeled correctly.  The streams in the Rathbone-Soper Creeks HUC 12 were also modelled to be coldwater or cool-cold headwaters or mainstems (Lyons, 2008). All stream sites surveyed for fish were verified to agree with the model. Brook trout were found at all but one site, which indicates cool water systems. 



Study Results –  
Macroinvertebrates and Habitat 

• Sites in the Big-Douglas and Rathbone-Soper Creeks 
watersheds had macroinvertebrate IBI values ranging from 
“fair” to “excellent.”   
 

Soper Creek Monitoring 

• Habitat scores ranged 
from “poor” to “good,” 
with only one site in the 
Rathbone-Soper 
subwatershed having a 
rating of “excellent”. 

 

Presenter
Presentation Notes
Macroinvertebrate data is also useful in characterizing stream conditions and the sites sampled are shown in Figure 6. The sites in the Big-Douglas and Rathbone-Soper Creeks watersheds had macroinvertebrate IBI values ranging from “fair” to “excellent.” The macroinvertebrate IBI scores did not always correlate with the habitat scores and at some sites the macroinvertebrate IBI was “good” or “excellent” and the associated habitat was “poor” or “fair.” Local stressors may be influencing the macroinvertebrate communities in these areas. Habitat scores throughout all sites surveyed generally ranged from “poor” to “good,” with only one site in the Rathbone-Soper subwatershed having a rating of “excellent,” which could be due to the habitat restoration work that was performed at this site in the past. The main limitations to habitat were fine sediment deposition, bank erosion, and lack of fish cover and complex stream characteristics, such as riffles and deeper pools. 



Management Priorities 
• Educate landowners on 

agricultural Best 
Management Practices 
(BMPs) 
 

• Install BMPs throughout 
the watershed 
 

• Prevent erosion of 
stream banks Rathbone Creek downstream 

from Catbird Road 

Presenter
Presentation Notes
It is a priority to work with the landowners and Jackson, Monroe, and La Crosse County staff to educate landowners and install BMPs in any agricultural areas that will help protect the water quality and maintain good stream health in the watersheds.  It is important to continue work with landowners to prevent erosion of banks and deter fine sediments from entering streams by increasing and improving riparian areas. Some bank shaping and sloping at a 3:1 ratio in areas with eroding banks will help stabilize stream banks and reduce soil erosion.  Encouraging stabilization of banks with vegetated buffers planted in grasses and forbs will help prevent erosion, act as natural cover for fish, and reduce sediment and nutrients flowing to the streams.



Recommendations  

Presenter
Presentation Notes
Monitoring and Assessment RecommedationsPhosphorus and nitrate monitoring is important to determine stream health and condition and should be conducted as funding and volunteer efforts allow. Dustin Creek should be considered for listing in the next 303(d) cycle due to exceedances of the total phosphorus criteria. Rathbone and Jenkins Valley Creeks should have more phosphorus monitoring completed in order to determine if the phosphorus criteria is exceeded within those streams. Management Recommendations for DNRDNR should work on outreach efforts with landowners and County conservation staff to increase the size and condition of riparian areas in order to buffer stream systems, create fish habitat, and decrease the amount of fine sediments entering the streams. Habitat improvements can also be implemented on certain streams if funding becomes available. Continue monitoring water quality parameters or coordinate for volunteers to monitor streams that may have high phosphorus levels that exceed statewide criteria. Management Recommendations for External PartnersSeveral stream sites throughout the Big-Douglas watershed and Rathbone-Soper subwatershed have banks that are highly eroded. Grant programs and funding opportunities to seek BMP support should be pursued as relevant in the future. Educating landowners on stream bank protection is a crucial factor in protecting stream resources and funds may be available for agricultural landowners to implement BMPs to help protect stream banks and reduce soil erosion. Citizen volunteers can also help by monitoring streams for phosphorus concentrations to identify areas that may need more nutrient reduction practices. 





For more information 

Contact: 
▫ Email: Camille Bruhn  
▫ Link to TWA WQM Plans website 
▫ Link to Draft Report 

mailto:camille.bruhn@wi.gov
http://dnr.wi.gov/topic/surfacewater/wqmplan/index.htm
http://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=146355415
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