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The Sinsinawa River watershed (HUC 12 = 070600050203) lies in extreme southeastern Grant County (Figure 1).  This watershed extends into Jo Daviess County, IL.  The Sinsinawa River itself is a 21.1 mile long seepage and spring fed stream beginning 2 miles east of Louisburg in the township of Hazel Green. The river flows south approximately 10 miles into Illinois and another 10 miles toward the southwest where it joins the Mississippi River about 3 miles west of Galena, IL. 

The Wisconsin portion of the watershed encompasses 24.7 mi2 (21,190 acres).  Several unnamed tributaries add flow to the main river along the way.  The vast majority of the land use is in cropland or pasture, with scattered woodlands, open space, and residential making up the balance (see graphic at right). The communities of Cuba City and Hazel Green both have portions of their boundaries in the watershed, but neither has a wastewater discharge to the watershed.Land Use in the Sinsinawa River Watershed
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Historically, the Sinsinawa River has had a good smallmouth bass fishery and in general has good smallmouth bass habitat.  The smallmouth bass fishery, however, has periodically been affected by fish kills that can be attributed to manure spills and runoff events that lead to low dissolved oxygen levels (WDNR, 2001). Water quality and habitat best management practices (BMPs) were installed at some locations on the river as part of the Galena River priority watershed project in the 1980’s. As with other streams in the watershed, water quality improvements due to the BMP installations has been less than successful due to the relative lack of participation, the scattered nature of implementation, and masked by uncontrolled non-point pollution sources (Kroner et. al., 1992).  The entire length of the Sinsinawa River in Illinois is on their state’s 303(d) list of impaired waters due to sedimentation/siltation (IL EPA, 2014).

The Sinsinawa River has historically fair to poor macroinvertebrate index of biotic integrity (MIBI) ratings (Weigel, 2003) – a sign of significant riparian and watershed perturbations.  The Hilsenhoff Biotic Index (HBI) (Hilsenhoff, 1987) has shown “some” to “fairly significant” organic loading to the river.  Known fish kills were reported in 1978, 1988, 2009 and 2016.  The river corridor is intensively grazed.  Despite this, smallmouth bass seem to do quite well in the river.  The primary purpose of this study was to assess the overall conditions of the Sinsinawa River and the watershed as a whole and potentially identify areas of management to help the bass and other non-game species to thrive in this agriculturally dominated watershed.  A secondary purpose was to determine if other streams in the watershed can serve as nursery streams for smallmouth bass and provide an important role in maintaining healthy bass populations.


Methods
The 2016 watershed survey was conducted by water resources biologists on 10 sites in the HUC 12 (Figure 1).  Sites were selected to cover a variety of stream reaches as predicted by the Targeted Watershed Site Selection Tool (TWSST) model (WDNR, 2015).  With this model, stream network homogeneity or heterogeneity are estimated based on stream channel and landscape level physical characteristics.  By this method, one can assess differing stream types within a watershed and predict the status of other, similar streams in the watershed where very little know information exists and without sampling each stream individually.  

The fisheries assemblage was determined by electroshocking a section of stream with a minimum station length of 35 times the mean stream width (Lyons, 1992).  A stream tow barge with a generator and two probes was used at most sites. A backpack shocker with a single probe was used at sites generally less than 2 meters wide. All fish were collected, identified, and counted. All gamefish were measured for length. At each site, qualitative notes on average stream width and depth, riparian buffers and land use, evidence of sedimentation, fish cover and potential management options were also recorded. A qualitative habitat survey (Simonson, et. al., 1994) was also performed at each site. Macroinvertebrate samples were obtained by kick sampling and collecting using a D-frame net at a subset of these sites in the watershed in fall, 2016 and sent to the University of Wisconsin-Stevens Point for analysis. 

Continuous water temperature loggers were also placed at two sites on the Sinsinawa River at Louisberg and Sinsinawa Roads and programmed to take hourly water temperatures throughout the “summer” (June – August) period.

Results
The results of the fisheries surveys are summarized in Table 1.  Because the Wisconsin Streams model (Lyons, 2008) predicted most of the waters in the watershed to be cool transitional waters, the coolwater index of biotic integrity (IBI) developed by Lyons (2012) was applied to all streams.  Where appropriate and based on natural community verification (Lyons, 2015), additional IBIs were applied.

A total of 19 species were found in the watershed.  Despite the natural community model predicting most of these systems to be “cool-cold” transitional streams, no stenothermal coldwater species were found in the watershed.  Conversely, most of the species found were considered to be warmwater species (Lyons, et. al., 2012).  On the mainstem of the Sinsinawa River, 12 to 15 warm and transitional species were present and generally dominated by common shiner and white suckers. Common shiner and central stoneroller were the most widely distributed species in the watershed, followed by creek chubs, fantail darters, and johnny darters.  The species assemblages of the unnamed tributaries were made up of a subset of the species found in the river. The number of species varied by size of stream and/or place in the watershed with larger streams containing enhanced numbers of species.  

Smallmouth bass were found at 3 of the 4 sites sampled on the Sinsinawa River and an individual was found at 1 site on a tributary.  The numbers of bass and associated catch per unit effort increased as one moved downstream on the Sinsinawa River.  

Qualitative habitat surveys (Table 2) showed overall habitat to be “fair” to “good” at most sites. The site on unnamed tributary 941000 had an overall habitat score of 20 or “poor”.  The overall scores were buoyed by the width-to-depth ratio, riffle/bend, and fine sediment scores. The lack of a riparian buffer and lack of pools tended to depress the scores. Bank erosion and fish cover varied by site.   

Temperature data was collected hourly from June to October on the Sinsinawa River at Louisberg Road and Sinsinawa Road.  As defined in Lyons et. al. (2009), temperatures at Louisberg Road closely resembled a cool-warm transitional stream in that the maximum daily mean, summer (June – August) mean, and July mean were all within the ranges for that temperature subclass (Table 3).  Further downstream at Sinsinawa Road, temperatures for these same periods more closely resembled a warmwater system.

Table 1: Fisheries Assemblage, IBI, and Natural Community Analysis for sites in the Sinsinawa River Watershed - 2016
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Table 2: Qualitative Habitat Surveys of sites in the Sinsinawa River Watershed - 2016
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Table 3: Comparison of Temperature Data, Modeled Community and Verified Community
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Macroinvertebrate data was collected on 3 sites on the mainstem of the Sinsinawa River and on 3 unnamed tributaries in the fall of 2016 (Table 4).  The macroinvertebrate IBI (mIBI) as developed by Weigel (2003) shows the main branch of the Sinsinawa River to be “poor” to low “fair”, while the 3 tributaries are in the “fair” category.  HBI varied between “good” and “fair”, indicating there is some organic loading reaching the streams.  One site on unnamed tributary 940700 showed a “poor” score, indicating that there is significant organic loading to that system.

Table 4: Macroinvertabrate Data for the Sinsinawa River Watershed
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Discussion
Most of the streams in this HUC 12 are modelled to be cool-cold transitional 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, 2015).  There were no coldwater species found in the watershed, which immediately disqualifies the systems from being cold or cool-cold communities.  A majority of species found in these streams are considered to be warmwater species (Lyons, 2012).  These species, combined with several transitional species also found in these streams, showed the streams to more closely resemble cool-warm systems.  As reflected in Table 3, water temperature and the verified natural community match up better than the modeled community.  

Environmental degradation can sometimes explain the discrepancy between the modeled and actual community where there is a lack of intolerant species and a dominance of tolerant ones (Lyons, 2015).  For most systems in this HUC 12, the percentage of tolerant fish fall within expected ranges for cool-cold transitional systems, and therefore a degraded community is not the principle reason for the discrepancy.  The discrepancy between the temperature data, the modeled community and the actual fishery community can happen for several other reasons: either the year of the thermal measurement wasn’t representative of the long-term average, the modeled thermal values were inaccurate, or both (Lyons, personal communication).  In this case, air temperatures during the 2016 “summer” season over which the thermisters were deployed, while above the respective monthly averages for the period, were not considered abnormal as air temperatures were within the lower 10th and upper 90th percentile.  The fishery is a long-term gauge of conditions in the stream and is therefore most important for bioassessment.  That’s not to say measured water temperatures or the modeled community aren’t useful, but for natural community determination and IBI purposes, and in the absence of moderate to severe environmental perturbation, the fishery assemblage trumps water temperature data or the model (Ibid).

Stream biologic health as indicated by the fishery IBI varies by site, but generally shows good to excellent quality.  As discussed earlier and shown in Table 1, the fishery assemblages show the natural communities to be cool-warm transitional at all but one site.  The IBIs for these systems range from 10-100.  According to WisCALM (WDNR, 2017), streams that are considered headwaters (90th percentile exceedance flow < 3 cubic feet per second) should be evaluated using the “Small and Intermittent Stream IBI” (Lyons, 2006).  When this is applied to the streams where the verified community is confirmed as a headwater, sites are between 40 (fair) and 100 (excellent).

The fishery IBI reflects better environmental health than indicated by the qualitative habitat.  These habitat metrics were very reflective of the nature of the streams in the watershed in that they had high gradient and shallow depth to bedrock, lending themselves to hard substrate, numerous riffles and lack of sediment due to scouring.  The shallow depth to bedrock tended to limit the presence of pools, and the extensive grazing of the riparian corridors was reflected in the buffer metric and the bank erosion metric to some extent.  It is often times more indicative to look at individual metrics within the habitat rating rather than the overall scores to get a better picture of the factors affecting stream habitat.  While overall habitat scores can be “fair” or even “good”, lack of buffers, the presence of bank erosion, and lack of fish cover can greatly affect the presence/absence of fish species.

In this watershed, there were few buffers because most of the stream valleys are in pasture, which also exacerbates bank erosion. While the width-to-depth ratios were generally good, the shallow depth to bedrock limits depth.   The bank erosion caused by pasturing lends itself to widening of the stream, reducing width-to-depth ratios. While depth, in and of itself, can be a form of fish cover, overall fish cover (i.e. overhanging vegetation, submerged macrophytes, boulders, or woody debris) was lacking in most of the tributary streams, but very good in most of the sites surveyed on the Sinsinawa River itself.
Based on the 2018 Wisconsin Consolidated Assessment and Listing Methodology (WisCALM) guidance (WDNR, 2017), the fishery IBI scores indicating a non-impaired status are in contrast to the macroinvertebrate community which indicate an impaired status for all or parts of many streams in this watershed.  The macroinvertebrate community, as seen in Table 4, tends to reflect the land use and to some extent the overall habitat score.  All of the MIBI scores are in the “poor” to “fair” range.  The macroinvertebrate IBI has shown the combination of watershed land cover and local riparian and instream conditions strongly influence one another (Weigel, 2003).  While watershed and local variables explain a significant portion of variance among sites, Weigel found that in the driftless region, localized stressors were of greater importance to explain the IBI than in other parts of the state.  Livestock grazing measured disturbance intensity and indicated its proximity to the stream.  A majority of stream sites had poor buffer scores due to the prevalence of pasturing in stream valleys throughout the watershed.  Overall, macroinvertebrate scores were typical of streams in the driftless area south of the Military Ridge, which tend to be depressed.  This is likely a reflection of the intensity of agriculture in the region combined with a vulnerable landscape (i.e. steep slopes, shallow soils, and highly erodible land).  The HBI scores varied, but show there is organic loading to these systems. Potential sources of this include unfettered cattle access to streams, and runoff from barnyards and loafing areas.  Historic macroinvertebrate data suggests this is a chronic issue (WDNR, unpublished data). 

Over 90 percent of the land use in these watersheds is in agriculture, either row crops or grazing.  Intense grazing in the riparian stream corridors is fairly common.  Spring melt and early season rains, especially before crops are of sufficient size to reduce rain impact, or in fall after crops are harvested, can greatly increase the amount of sediment and nutrients reaching the streams. The landscape of the watershed is predominantly agriculture
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Nutrient enrichment has been a problem in this watershed. Periodic fish kills appear to be caused by excessive nutrient loading from cumulative barnyard runoff throughout the watershed that lead to low dissolved oxygen levels (Mason, et. al., 1993, WDNR, 2003, WDNR, 2016).   In addition to lending itself to reduced oxygen levels, the nutrient loads enhance algal and periphyton growth, which then enhances available food for grazers and this pattern is repeated up the food chain.  Contrary to the conventional thinking that more fish equates to a healthier system, the enhanced abundance of fish, particularly omnivores, is actually a sign of nonpoint source pollution impact.  While these streams may not necessarily be considered as impaired, it does indicate excessive eutrophication of these systems.


************************************************************************

Phosphorus
Although not a part of this particular study, total phosphorus data was collected during the growing season – May through October – in 2014 and 2015 as part as follow up to an impairment decision (WDNR, 2013).  Data was collected a Louisberg Road by volunteer monitors taking grab samples once per month (see adjacent table).  Although Sinsinawa is named a “river”, by definition, it is considered a stream as the 90th percentile exceedance flow is less than 110 ft3/second (Lyons, 2008).  Thus, it is subject to the 0.075 mg/l phosphorus criterion that is applied to streams (WDNR, 2017).  Based on the 2 years of monitoring, in addition to the median concentration being 0.104 mg/l, the lower 95th percentile of 0.087 mg/l exceeded the criteria as well.   All values in mg/L

Total Phosphorus – Sinsinsawa River at Louisberg Rd – 2014 and 2015
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************************************************************************
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One of the most important aspects of the Sinsinawa River is that it supports a fishable population of smallmouth bass.  In fact, portions of the river contain some of the highest catch per unit effort populations for wadable systems in the state (Bradd Sims, personal communication).  One reason for this 2016 survey was to determine if other streams in the watershed can serve as nursery streams for smallmouth bass and provide an important role in maintaining healthy bass populations.  Only one of the several small unnamed headwater streams, which are primarily spring and seepage fed, contained a single fish.  The lack of smallmouth in these tributaries is unknown, but may be related to: 1) the small size of the tributaries and corresponding lack of flow and habitat, 2) recent weather events which rendered them undesirable for bass or, 3) because of a decrease in overall numbers during the sample period, or a combination of the three. 

For the past two decades, the department’s Fisheries and Habitat Research section has been conducting annual surveys of smallmouth bass population structure on streams in the driftless region, including a site on the Sinsinawa River between Sinsinawa Road and STH 11 (Lyons and Kanehl, 2016).  They have found that, even with adequate habitat and good water quality, populations fluctuate widely because of annual variations in weather - particularly droughts and floods (Figure 2). This is a feature of riverine smallmouth bass populations throughout the region.  During favorable weather conditions, such as those that occurred in 2012 which was a drought year with reduced runoff, the populations often explode with good populations augmented by large numbers of young-of-year bass. Even in unfavorable weather years, the populations never are eliminated by bad weather and there’s always some level of reproduction and a fair number of adults (John Lyons, personal communication). 

However, the runoff issues in the southwest have more severe effects than weather. Polluted runoff can eliminate a population in a matter of hours or days. For example, Otter Creek in Lafayette County has suffered from multiple fish kills over a relatively short period of time. The stream has essentially no bass population despite reasonable habitat and a history of stocking (Lyons and Kanehl, 2016). During the 1970’s and 80’s nearly all the SMB streams in southwest Wisconsin had depressed or near absent bass populations from polluted runoff. Many, such as Rattlesnake Creek in Grant County, have recovered due to implementation of best management practices such as feedlot and manure management. Thus, continued good land and manure management is essential to maintaining SMB in these streams (John Lyons, personal communication).

Figure 2: Sinsinawa River Smallmouth Bass Trend Analysis


The potential for a catastrophic event is enhanced because it does not appear as if the feeder streams to the Sinsinawa River serve as nursery streams.  Therefore a kill on the river itself can greatly affect the population of the river – particularly if it affects adult bass of reproducing age.  Known kills have occurred in 1978, 1988, and in 2009.   Coincidentally, a fish kill was reported on the Sinsinawa River while biologists were conducted in a survey in August, 2016.  The investigation found hundreds of dead non-game fish, mostly white sucker and common shiner and several (1+ year old) smallmouth bass in a reach upstream of Louisberg Road.  Investigation of sites downstream of Louisberg Road did not reveal any dead fish.  As was the case with previous kills, because the kill was reported days after it occurred, the source was never determined.

Results and Conclusions
The Sinsinawa River flows through a highly agricultural watershed which results in phosphorus loading in excess of the criteria and a biological impact in the form of a depressed macroinvertebrate community.  While the Sinsinawa River is on the Illinois list of impaired waters due to sedimentation and siltation, the high gradient of the river in Wisconsin allows adequate scouring of sediment.  However, this does not mean there are not high loads of sediment reaching the streams in the watershed.  Habitat scores are depressed by the extensive grazing which occurs in the riparian stream corridors.  On the other hand, fish communities of the Sinsinawa watershed have shown themselves to be resilient as indicated by the fish IBI.  This is not to say that the fishery is not impacted.  Periodic fish kills affect the stream and could limit what could potentially be an exceptional smallmouth bass fishery.

Controlling sediment and nutrient - particularly manure - runoff will 1) enhance spawning habitat and prevent valuable spawning areas from becoming covered in silt; 2) maintain good pool depth so that older fish can seek refuge in winter or in periods of low flow; and 3) prevent potentially fatal dissolved oxygen sags or ammonia induced toxicity.    The department should continue to work with the Grant County Land Conservation Department (LCD) and landowners to encourage best management practices in this watershed to enhance water quality and protect a valuable fishery.  This includes:  

· Proper manure management such good housekeeping of barnyards and no spreading on steep slopes and during periods of ice and snow cover or prior to significant rain events would reduce the delivery of potentially deadly amounts of nutrients.

·  Managed grazing would help protect streambanks and reduce sediment loads from bank erosion.

· The planting of cover crops would help prevent soil erosion during the vulnerable months.

The department and Grant County LCD should explore ways to educate landowners on the valuable resources of the Sinsinawa River and to gain consensus and interest in ways to increase profitability of farms while protecting and enhancing water quality of the watershed potentially through farmer-led programs and/or demonstration areas.

The department should update is natural community classification for the Sinsinawa River and tributaries from cool-cold to cool-warm where warranted using the guidance provided by Lyons (2015).
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Figure 1: Sinsinawa River Watershed
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Unnamed 

(940800)

Unnamed 

(940700)

Unnamed 

(941000)

Unnamed 

(941400)

Upstream of 

Center Rd Louisberg Rd  STH 11 Sinsinawa Rd

North 

Hollow Rd York Rd Mill Rd Park Lane York Rd Kirkwood Rd

Bigmouth Shiner 2 5

Bluntnose Minnow 7 47 6 91 25 2 41

Central Stoneroller 2 29 35 41 3 120 13 2 1

Common Shiner 251 206 186 191 166 39 39 25 15

Creek Chub 40 10 38 18 116 25 49 18

Emerald Shiner 31 5

Fantail Darter 3 197 85 31 30 297 108 74

Fathead Minnow 4 11 180

Hornyhead Chub 5 91 145 48 158 3

Johnny Darter 1 13 6 179 53 18 16 81

Longnose Dace 25 29 10 1 21 16

Pumpkinseed 1

Rosyface Shiner 1 24 18 13 32 1

Shorthead Redhorse 3

Smallmouth Bass 14 34 72 1

Southern Redbelly Dace 20 15 12 265 3 1 40

Stonecat 6 15 2

White Sucker 104 210 206 215 2 200 9

Common Shiner x Rosyface Shiner

1

Modelled Natural Community

1

CCMS CCMS CCMS CCMS CCHW CCHW CCHW CCHW CCHW CCHW

Verified? No No No No No No No No No No

Verified Natural Community

2

CWMS CWMS CWMS CWMS CWHW CWMS CWHW CWHW Warm HWCWMS

Cool-cold/Cool-Warm IBI

3

90/70 100/90 100/90 90/90 70/70 100/100 90/90 50/60 40/10 70/70

Other IBI (where appropriate)

4

70 (Good)

100 (Excellent)

80 (Good) 40 (Fair) 80 (Good)

Tolerant Species

Intolerant Species

Species names in italics indicate warmwater species

4) Lyons, John.  2006.  A Fish-Based Index of Biotic Integrity to Assess Intermittent Headwater Stream in Wisconsin, USA.  

Sinsinawa River Unnamed (941100)  

Site

Species

1) Lyons, John.  2013.  DRAFT Methodology for Using Field Data to Identify and Correct Wisconsin Stream "Natural Community" Misclassifications.  Version 4.  May 16, 2013.

2) Natural Community suggested by the methodology cited above.

3) Coolwater IBI:  Poor < 20;  Fair 21-40;  Good 41-60; Excellent 61-100
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WBIC Station Name Date 

Flow 

(cfs)

Stream 

Width 

(m)

Ave 

Stream 

Depth 

(m)

Riparian 

Buffer 

Score

Bank 

Erosion 

Score

Pool 

Area 

Score

Width 

Depth 

Score

Riffle 

Bend 

Score

Fine 

Sediments 

Score

Fish 

Cover 

Score

Overall 

Score Rating

940200Sinsinawa River off Center Drive 03-Aug-16- 6 0.4 0 0 0 10 5 5 5 25Fair

940200Sinsinawa River - Louisburg Rd 03-Aug-16 16.4 6 0.4 0 15 0 10 10 10 10 55Good

940200Sinisinawa River - STH 11, near Hazel Green WI 16-Aug-16- 6 0.4 0 10 0 10 10 15 15 60Good

940200Sinsinawa River - Sinsinawa Rd. (Bi) 16-Aug-16- 8 0.75 0 5 3 10 15 15 15 63Good

940700Unnamed Trib (940700) to Sinsinawa R at Park Lane 06-Jun-16- 3 0.2 0 10 0 5 5 15 5 40Fair

940800Unnamed Trib (940800) to Sinsinawa River - Mill Rd.Bi 27-Jun-16- 6 0.5 10 5 7 10 10 10 10 62Good

941000Unnamed Trib (941000) to Sinsinawa R at York Rd 06-Jun-16- 3.5 0.25 0 5 0 10 5 0 0 20Poor

941100Unnamed Trib (941100) to Sinsinawa River - North Hollow Rd 06-Jun-16- 4.5 0.3 0 10 0 10 5 10 5 40Fair

941100Unnamed Trib (941100) to Sinsinawa R - York Rd 22-Aug-16 7.9 4 0.4 0 5 0 10 10 10 10 45Fair

941400Unnamed Trib (941400) - Kirkwood Rd 27-Jun-16- 2 0.3 0 5 0 10 10 0 5 30Fair

Station Name Comments

Sinsinawa River off Center Drive HEAVILY PASTURED.  OVERLY WIDE AND SHALLOW.  LOTS OF SEDIMENT.

Sinsinawa River - Louisburg Rd -

Sinisinawa River - STH 11, near Hazel Green WI LOTS OF HISTORIC RIP-RAP.

Sinsinawa River - Sinsinawa Rd. (Bi) PASTURED, BUT GOOD NATURAL HABITAT.  EXCELLENT RIFFLE/RUN COMPLEXES. GOOD DEPTH IN RUNS

Unnamed Trib (940700) to Sinsinawa R at Park Lane RUBBLE COBLE BOTTOM. IN A PASTURE. ABUNDANCE FILAMENTOUS ALGAE

Unnamed Trib (940800) to Sinsinawa River - Mill Rd.Bi

WOODED CORRIDOR (MUCH OF STREAM IN PASTURE W/ PATCHES OF WOODLAND).  PERCHED CULVERT AT MILL RD.  FILAMENTOUS ALGAE ON ROCKS

Unnamed Trib (941000) to Sinsinawa R at York Rd VERY HEAVY SEDIMENT, POTENTIAL 303 CANDIDATE

Unnamed Trib (941100) to Sinsinawa River - North Hollow Rd

GRAVEL AND RUBBLE/COBBLE BOTTOM. HEAVY MATS OF FLIMANTOUS ALGAE, PRESENCE OF ASSELLUS. 100% HORSE PASTURE

Unnamed Trib (941100) to Sinsinawa R - York Rd GOOD FLOW, MUST BE GOOD WATER SOURCE UPSTREAM.

Unnamed Trib (941400) - Kirkwood Rd SEDIMENT WAS MODERATE TO HIGH FOR SUCH A HIGH GRADIENT STREAM.
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Sinsinawa River - Louisberg Road 19.78 19.92 23.03 Cool-WarmCool-Cold Cool-Warm

Sinsinawa River - Sinsinawa Road 21.65 21.78 24.70 Warm Cool-Cold Cool-Warm

Class and/or Subclass

June-Aug 

Mean

July 

Mean

Maximum 

Daily 

Mean

Coldwater <  17.0 < 17.5 < 20.7

(Coolwater) Cold transition 17.0 - 18.717.5 - 19.520.7 - 22.6

(Coolwater) Warm transition 18.7 - 20.519.5 - 21.022.6 - 24.6

Warmwater > 20.5 > 21.0 > 24.6

Temperature ranges from Lyons, et. al., 2009
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Station Name Station ID

MIBI 

Score/Ranking

HBI 

Score/Ranking

Sinsinawa River - Center Rd 223252 1.61 (Poor) 6.37 (Fair)

Sinsinawa River - Louisburg Rd 223323 2.70 (Fair) 5.50 (Good)

Sinsinawa River - Sinsinawa Rd.  223232 1.45 (Poor) 5.85 (Fair)

Unnamed Trib (940700) to Sinsinawa R - Park Lane 10044974 3.90 (Fair) 7.92 (Poor)

Unnamed Trib (940800) to Sinsinawa River - Mill Rd.Bi 223235 4.16 (Fair) 5.07 (Good)

Unnamed Trib (941100) to Sinsinawa R - York Rd 223237 3.13 (Fair) 5.25 (Good)
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