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Project Summary & Recommendations
Silver Creek macroinvertebrate indices of biotic integrity and were good at both sites. Cool water fish IBI ranged from good to excellent.  Fish data indicate the stream is able to support a cool-warm transitional fishery, and is meeting the warm water forage fish attainable use designation.  Six monthly phosphorus values collected at both locations exceeded the criteria of 0.075 mg/l, and while median total suspended solids (TSS) was low at Kinnamann Road at 5 mg/l, median TSS was 25 mg/l at the Schuette Road (furthest downstream site).  The recommendation is to leave Silver Creek on the impaired waters list for TSS/sediment, list it for phosphorus, but delist the stream for low dissolved oxygen and degraded habitat impairments.  Continuous water quality monitoring showed more than adequate dissolved oxygen and oxygen saturation at both sites.  Both qualitative and quantitative habitat assessments ranged from good to excellent at both sites.
Silver Creek watershed is primarily agricultural crops, but there is grazing along the stream bank, and cows were observed standing in the stream at a cattle crossing in the lower portion of the watershed near Schuette Rd.  Bank erosion at the latter site appeared to be limited to just a short stretch, which could easily be stabilized.  Several ditches flowing to Silver Creek in the lower reaches of the watershed were observed just after a rain event, flushing warm, turbid water into the stream, this could be the cause for high TSS, and ultimately sediment deposition in the vicinity of Schutte Road.  The upper part of the watershed is woodland along the stream banks, and generally the buffer was greater than 10 meters in width, while the mid to lower part of the watershed, the stream banks have a narrower vegetated buffer, generally around 5 meters or less, with pasture outside the buffer.  Broader vegetated buffers along stream banks where inadequate buffers exist is recommended.  An investigation of ditches draining the agricultural lands is suggested to determine if ditch plugs, grassed waterways or other best management practices could be used to reduce agricultural runoff.  
Introduction  

Silver Creek is a 4.40 mile long perennial stream located in the Crossman Creek and Little Baraboo River watershed (LW23) in Sauk County.  The stream natural community is cool (cold transition) headwater, and it flows into the Baraboo River west of the City of Reedsburg.  It is listed as an impaired 303 (d) stream for low dissolved oxygen and degraded habitat with pollutants that include total phosphorus, sediment and total suspended solids. The stream condition based on a cursory fish monitoring done in 1998 and a qualitative habitat assessment done in 2001, was rated as poor.  A study of Silver Creek began in year 2011 with phase two of monitoring completed in year 2012
Study Sites and Methods
Two sites were chosen for monitoring during 2011 and 2012; one at Kinnamann Road and another at Schuette Road (Table 1).  Sites were sampled for fish indices of biotic integrity (FIBI), qualitative and quantitative habitat, macroinvertebrate indices of biotic integrity (MIBI).  The coolwater fish IBI (Rev. 2013) score was used in the evaluation, based on stream temperatures, and the stream is perennial.  Water quality was collected from both sites using YSI 600 XLM sondes by Serge Koenig of Sauk County while instantaneous water quality was collected by DNR staff using a YSI 556 multi-meter, to collect temperature, dissolved oxygen, pH, and conductivity side by side with water chemistry collections.  Water quality sondes were set for approximately one week periods in June and July at each site.  Water quality and chemistry were collected between June-October from both sites for the following parameters: total phosphorus and total suspended solids (monthly), ammonia-nitrogen, nitrate-nitrite, kjeldahl nitrogen, and ortho-phosphate only once in July.  
Table 1.  Location of sites sampled in Silver Creek (WBIC:1280000).
	Station Name
	SWIMS Station ID

	Silver Creek Kinnamann Road
	10033674

	Silver Creek Schuette Road
	10033676


Fish
Most fish collected during sampling at both sites were transitional cool to cool-warm species, but some collected from the downstream site at Schuette Road were warm water species. While Tolerant fishes were present in the samples, they did not exceed 75% of the total fish collected.  Continuous temperature data collected in 2011 indicated that the maximum daily mean temperature is less than 22 degrees celcius, cold enough to support cold water fishes.  Fish IBI’s were analyzed using the cool water stream IBI calculator.  Stream flow collected at each site during baseflow water levels in year 2011 indicated flows were adequate to support forage fish at Kinnamann Road, and both forage and larger fish at Schuette Road.  However, a drought in 2012 significantly reduced water levels, flow readings indicated there was a 90% decrease in stream flow at both sites.  Most fish likely moved downstream into refuge waters of the Baraboo River, and thus not enough fish were caught in 2012 to analyze for IBI.  The Kinnamann Road site had a rating of good, while Schuette Road site had a rating of excellent (Table 2).
Table 2. Silver Creek Fish IBI scores and ratings using cool water IBI calculator (2013). 

	
	IBI Score 2011
	IBI Rating 2011
	IBI Score 2012
	IBI Rating 2012

	Location
	
	
	
	

	Kinnamann Rd.
	60
	Good
	< 25 fish (0)
	N/A

	Schuette Rd.
	90
	Excellent
	< 25 fish (0)
	N/A


Habitat

Both qualitative habitat and quantitative habitat was collected in the two years of monitoring.  Based on the results, habitat is good in both stream stretches (Table 4). The upper part of the watershed has a woodland buffer, greater than 10 meters wide along the stream banks, while the lower segment of the watershed, has a narrower vegetated buffer of typically less than 5 meters wide, with pasture outside the buffer.  More fine sediments were documented in the lower stream segment near Schuette Road than upstream at Kinnamann Road. 
Table 4. Silver Creek Qualitative and Quantitative Habitat Assessments.

	
	Qualitative Score2 2011
	Qualitative Rating 2011
	Quantitative Score 2012
	Quantitative Rating 2012

	Location
	
	
	
	

	Kinnamann Rd.
	82
	Excellent
	55
	Good

	Schuette Rd.
	62
	Good
	58
	Good


Water Quality
Data were compiled from the YSI 600 XLM sondes at each site.  The maximum daily mean water temperature of Silver Creek was similar between sites and never exceeded a temperature of 19.9 degrees C.  This is below the 22 degrees celcius (72 degrees F), required for a cold water stream. Mean water temperatures for July and August at both sites never exceeded 16.7 degrees celcius.  This indicates the presence of springs, and that temperature during the summer months is adequate to support cold water fish species.  Minimum dissolved oxygen (DO) for both Silver Creek sites never fell below 8.5 mg/l, well above the minimum daily mean of 5.0 necessary to support fish and aquatic life.  Diurnal swings in DO were evident but swings were small.  The percent saturated oxygen levels were within a range of 80-120%, averaging around 100%; indicating the stream is not overly productive or having excessive plant or algae growth.

pH levels for both sites ranged from 7.6 – 7.9 su, and well within the acceptable pH range, and conductivity ranged from 343-396, and was within the same range of values found for long term trend sites in this region of the state.       
Water Chemistry Results
Water chemistry was collected six times during spring to fall of 2011-12, with the first sample in June collected just after a rain event of 0.36”.  Median TSS was 5 mg/l at Kinnamann Road, while median TSS at Schuette Road was 25 mg/l, and indicates that the lower stream segment has more agricultural runoff, specifically during rain events (Table 5).  
Table 5. Six Monthly Total Suspended Solids Values From Silver 2011-12.
	Date
	Kinnamann Rd
	Schuette Rd.

	6/6/2011
	150
	1240
	0.36”Rain

	7/13/2011
	3
	54
	

	8/18/2011
	Not Collected
	34
	

	9/19/2011
	5
	15
	

	10/21/2011
	2
	6
	

	5/12/2012
	7
	14
	


Median phosphorus values were 0.081 mg/l at Kinnamann Road, and 0.126 mg/l at Schuette Road.   The phosphorus criterion of .075 mg/l was exceeded at both sites (Table 6).  The highest phosphorus values occurred when the sample was collected immediately after an early June rain event of 0.36”, but even if that event were removed from the data set median concentrations would still be above the 0.75 mg/l at both locations.  
Table 6. Six Monthly Phosphorus (mg/l) Values From Silver Creek 2011-12.
	Date
	Kinnamann Road
	Schuette Road

	06/06/2011
	0.648
	1.310

	07/13/2011
	0.086
	0.150

	08/18/2011
	0.076
	0.100

	09/19/2011
	0.085
	0.123

	10/21/2011
	0.072
	0.084

	05/21/2012
	0.069
	0.129


A single collection of Ammonia nitrogen, nitrate-nitrite, Kjeldahl, and orthophosphates were collected at each site during the July sample period.  Ammonia levels were low and similar between sites, with levels of 0.02 mg/l at Kinnamann Road, and 0.03 mg/l at Schuette Road.  Kjehldahl nitrogen was non-detectable at Kinnamann Road, and fairly low at 0.51 mg/l at Schuette Road, indicating nitrogen coming from agricultural sources was relatively low.  Orthophosphates were low and the same for both sites at 0.07 mg/l, indicating that phosphorus in the form most readily available for uptake by aquatic plants and algae is low.  Nitrate-nitrites were slightly elevated at both sites in July, with a higher nitrate-nitrite of 2.09 mg/l at Kinnamann Road nearest the headwaters, while at Schuette Road nitrate-nitrite was 1.42 mg/l.  It is not uncommon to document higher nitrate-nitrite levels in the headwaters of driftless area streams, specifically where there are either manure storage pits or manure spread on fields.  The source of nitrate-nitrite is from nitrogen leaching from the soil surface to where it converts to nitrate-nitrite in groundwater that flows into the surface water.        

Macroinvertebrate Assessment
Both DNR and Sauk County collected macroinvertebrates during the fall of 2011 from both Kinnamann and Schuette Road sites.  Macroinvertebrate (MIBI) scores based on small cold streams indicates that both sites rated good (Table 6.)   Average Hilsenhoff values were also good, though some organic pollution is suspected.  
Table 6. Macroinvertebrate Assessments using MIBI and Hilsenhoff IBI.

	Date
	Kinnamann Rd.
HIBI Score
	Kinnamann Rd.
MIBI Score
	Schuette Rd.
HIBI Score
	Schuette Rd.
MIBI Score

	09/19/2011
	3.71
	6.49
	4.48
	5.77

	11/07/2011
	4.56
	
	4.73
	


