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Pleasant Valley Branch and Kittleson Valley Creek are 2 streams in southwest Dane County that have been the subject of intense riparian rehabilitation and watershed work (Figure 1).  The department, in cooperation with the Dane County Land and Water Conservation Department, began working to improve the riparian corridor of these streams in 2003. In 2006, a consortium of public and private partners, under the auspices of the Wisconsin Buffer Initiative (WBI), worked with landowners in the watershed to reduce the amount of sediment and nutrient runoff from agricultural lands and pastures and improve barnyards.  In 2009, implementation of “soft practices” such as no-till, or reduced till farming, use of cover crops, crop rotational changes, and emphasis on nutrient management began.  That was followed by implementation of so-called “hard practices” such as barnyard runoff systems, fencing and stream crossings, and installation of water and sediment control basins from 2011 to 2013. The successes of all these efforts in improving the water quality of Kittleson Valley Creek have been previously reported (WDNR, 2014; TNC, 2014; Carvin, et. al., 2018).  Carvin, et. al. (2018) specifically reported that there was a statistically significant decrease in phosphorus loads and an apparent reduction in suspended sediment to the creek compared to a control watershed.
Figure 1: Pleasant Valley Branch and Kittleson Valley Creek sub-watershed
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Pleasant Valley in light blue, Kittleson Valley in dark blue	
Kittleson Valley sub-watershed boundary in orange and pink, Wisconsin Buffer Initiative (WBI) boundary in pink only

In 2013, the department conducted surveys on both Pleasant Valley Branch and Kittleson Valley Creek to determine the status of the fishery, habitat, and macroinvertebrate community after implementation of these practices (WDNR, 2014).  A secondary goal was to determine if Pleasant Valley Branch was meeting its attainable use and could be removed from the impaired waters list.  After assessing the results of the surveys, the department petitioned the USEPA to remove Pleasant Valley Branch from the state’s 303(d) list of impaired waters in 2016.  The state formally received approval to remove the stream from the list in 2018.  Another recommendation of that 2013 study was for the department’s Bureau of Fisheries Management to consider Pleasant Valley as a Class II trout water. In 2016, the entire length of Pleasant Valley Branch was given that designation.
Because work in the riparian corridor and watershed was so extensive, and because there was documentation of reductions in total phosphorus loads and suspended sediment to the stream, the department planned on repeating the studies 5 years later to determine the status of the fish and habitat, with particular emphasis toward determining if sediment distribution had changed or reached a steady state.
Methods
The 2018 surveys attempted to repeat the 2013 study as much as possible.  This included surveys on the same 3 sites on each respective stream.  Fishery data was also included on Kittleson Valley Creek at Truman Road as this is a fisheries management trend site. The fishery assemblage was determined by electrofishing the same station lengths to the extent practicable using protocols developed by 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 Perry Center Road on Kittleson Valley Creek.  All fish were collected, identified, and counted.  All gamefish were measured. 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.  Because these systems are modeled to be coldwater communities (Lyons, 2008) and have been verified to be coldwater systems (WDNR, 2019), the Coldwater Index of Biotic Integrity (IBI) (Lyons, et. al., 1996) was applied to the data. A summary of the fisheries data is found in Table 1.
Quantitative habitat surveys (Simonson et. al., 1994) were also conducted on the same 6 sites, attempting to use the same transects and total station length as in previous studies.  Measurements of stream width, bank erosion, width-to-depth ratio, riffle and/or pool ratio, percent soft sediment, and fish cover are incorporated into this survey. The results are summarized in Table 2.
Macroinvertebrate samples were obtained by kick sampling and collecting using a D-frame net at each of the sites on both streams and sent to the University of Wisconsin-Stevens Point for analysis.  The macroinvertebrate IBI (Weigel, 2003) and Hilsenhoff Biotic Index (HBI) (Hilsenhoff, 1987) were applied to the data.  
Table 1: Fisheries Data for Pleasant Valley Branch & Kittleson Valley Creek Pre and Post Rehabilitation
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Table 1: (Continued)
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Table 2: Quantitative Habitat Surveys for Pleasant Valley Branch and Kittleson Valley Creek: A Comparison of Pre to Post Rehabilitation
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Numbers in red indicate a difference in scores for respective metrics between the 2013 and 2018 studies.
Results and Discussion
Fish
As shown in Table 1, the health of the fishery, as measured by the coldwater IBI and catch-per-unit effort (CPE), which is an extrapolated number of trout per mile, continue to show both systems have improved.  All sections have improved to a condition of “good” on the IBI scale.  IBI scores were 70 (good) at all sites except for one on Kittleson Valley.  As shown in Table 3, all sites on Pleasant Valley scored 70, but the top-level carnivore score is depressed by 10 points merely because of the abundance of mottled sculpin – an intolerant, coldwater species.  This similarly occurred at some sites on Kittleson Valley.  A coldwater IBI score of 80 (good) is as high as one can get in the absence of brook trout.  
Trout numbers have continued to increase at most stations where habitat improvement was initiated.  Trout CPE numbers have shown a steady increase over the past 15 years, with some sites seeing an increase in trout populations by over 1000 percent compared to prior to the project.  The highest improvements came at sites where habitat structures such as rock barbs, vortex weirs, and Little Underwater Neighborhoods Encompassing Rheotactic Salmonids (LUNKERS) were employed.  Habitat structures were not used at the site on Kittleson Valley at Perry Center Road, but instead was only fenced to reduce cattle access.  This site was the only one to see a decrease in overall trout numbers (from pre-rehabilitation levels), however several year classes have been present in that section of stream during the last 2 surveys as opposed to exclusively young-of-the-year (YOY) trout as found in 2006.
Table 3: Coldwater IBIs for Pleasant Valley Branch and Kittleson Valley Creek - 2018
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As shown in Table 4, in comparison to other trout streams in the Driftless area of southwestern Wisconsin, Pleasant Valley is consistently above the 50th and 75th percentiles for numbers of fish of all size classes.  Kittleson Valley is more variable, with sites/size structures more likely in the 25th to 75th percentiles.  Any YOY trout that were captured (trout less than 4” in length) in this 2018 study are presumed to be naturally reproduced as stocking has not occurred in either stream since 2015 (WDNR, unpublished data). There is a lack of smaller fish (< 4 inches) in the lower sites of Kittleson Valley (CTH H and STH 78) presumably due to lack of suitable habitat for spawning and/or cover for young fish.
Habitat
Overall habitat scores remained in the good to excellent category as shown in Table 2. As was previously reported (WDNR, 2014), one of the reasons Pleasant Valley was taken off the impaired waters list was because soft sediment - as measured by percent fines - was greatly reduced.  One of the biggest questions was whether the sediment reduction in both streams would continue, or if a steady state had been achieved.  For both creeks, percent fine sediment showed no significant changes from 2013 to 2018. There were slight variations in the “% fine sediment” metric and the actual score as assigned to the data varied at 2 sites on Pleasant Valley and 1 on Kittleson Valley.  However, on Pleasant Valley, the scores were near the 20 percent breakpoint assigned between fair (5) and good (10) and thus resulted in some 

Table 4:	Brown Trout Population and Size Structure for Pleasant Valley Branch and Kittleson Valley Creek in Comparison to other Driftless Area Brown Trout Streams
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changes in the score assigned to those sites.  While the actual precision of sediment deposition has not been determined (Simonson, et. al., 1994), the actual differences in percentages were relatively low and could be explained by slight differences in transects or sample points within the transect.  Kittleson Valley Creek showed 2 areas of lower percent fines and one higher compared to 2013, but nothing consistent.  Compared to pre-rehabilitation measures, there has still been a major decrease in the amount of fine substrate in these creeks.

Scores for some of the other metrics (percent pools, riffles, bends and percent fish cover) varied slightly, but these slight variations are often artifacts of water level differences and/or interpretational differences by biologists. On the other hand, fish cover is a metric that varies widely if looking at the actual percentage of fish cover.  However, there is enough fish cover at most sites that the minimum of 15% cover is attained resulting in the maximum of 15 points assigned to the metric.  Again, differences in cover percentage may be a result of changes in water levels which may allow for more inclusion of habitat features, or slight variation in where the transect occurs.  Either way, there is consistently enough habitat for the rating to be in the “excellent” category.
There were no consistent trends or changes in a specific metric that would signal an overall change to the habitat characteristic(s) of either stream.  A possible exception to this would be the bank erosion metric on Kittleson Valley Creek.  All three sites saw an increase in the amount of bank erosion, and thus a drop in score.  Mean bank erosion in 2018 crept up to levels similar to pre-rehabilitation days.  Biologists noted that lateral recession had occurred, primarily on outside bends of the creek.  This may be the result of several high flow events that have occurred over the past 5 years, an increase in baseflow due to higher annual precipitation, or a combination of both.  This is similar to what is being seen on the West Branch Sugar River, where banks have receded to the point where they are now cutting behind habitat structures (WDNR, 2018).  This phenomenon will have to continue to be monitored to see if it has a similar impact on both of these streams.  The department is already working with the Dane County Land and Water Conservation Department to address some of these areas.
Macroinvertebrates
Macroinvertebrates were collected at each of the 6 sites in this study (Table 5). The macroinvertebrate IBI (MIBI) was consistent for Pleasant Valley in the “fair” to “good” range.  Kittleson Valley varied a bit more from “excellent” upstream at Perry Center Road to “fair” at STH 78. 

 With the exception of the Perry Center Road site, it is surprising that the macroinvertebrate community is not better representing both the condition of the riparian corridor as well as the condition of the 

Table 5: Macroinvertebrate Data for Pleasant Valley Branch and Kittleson Valley Creeks
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watershed.  While the MIBI’s rebounded from the 2013 ratings, they still have not achieved consistently “good” to “excellent” scores. This is perhaps because, in some cases, such as Pleasant Valley Branch at the upper CTH H crossing, and Kittleson Valley Creek at CTH H, the riparian corridor projects had already been completed by the time the initial bug samples were taken.  Therefore, it’s possible those initial bug assemblages were already reflecting the improved condition of the riparian corridor but have not improved much since then.  In 2013, the depressed ratings could be attributed to the high number of striped blackfly larvae (Simulium vittatum) that were present in the samples (WDNR, 2014).  2016, 2017 and 2018 were above normal in precipitation (Wisconsin State Climatology Office, 2018), but it is not clear if this resulted in higher than normal runoff or additional sediment and nutrient loads. Riparian land use has remained largely the same in the past 5 years, so the repressed scores likely cannot be explained simply owing to high pollutant loads or stream corridor recession.  The HBI still consistently shows very low organic loading.

Conclusions and Recommendations
Overall, the project continues to be a success, particularly based on the fishery.  Habitat metrics continue to hold steady, with some confounding variables (i.e. bank erosion) that may be influenced by higher water levels.  If this trend continues in the advent of climate change, resource managers will have to plan to address these issues in the coming years as well as take this knowledge forth in designing future projects.  Based on personal observations, it cannot be overstated that this watershed is one of the finest in south-central Wisconsin.  The combination of work in the watershed as well as the streambank and habitat work, along with changes in land use along the riparian corridor have resulted in a high-quality resource.  It is hoped that the land use practices adopted during the project will continue to allow farm sustainability along with resource protection. 
· The department should work with the Dane County LCD to identify areas of bank erosion and work to repair and mitigate further damage to the riparian corridor.

· The department should repeat this study on a 5-year basis to assess long-term ecosystem response to such an intensive project.  This will require working with the Dane County LCD to identify changes in land use in the watershed to ascertain the potential influence of changes on the fish, habitat, and water quality.

*************************************************************************************
Total Phosphorus
While it was not an original goal of the project, it is interesting to look at median total phosphorus concentrations and compare it to the department’s phosphorus standard of 0.075 mg/l.  Total phosphorus samples were collected at 2 sites (Figure 2) in 2017 by taking monthly grab samples during the May through October growing season in accordance with Wisconsin Consolidated Assessment and Listing Methodology (WisCALM) protocol (WDNR, 2020).  Samples were collected on Pleasant Valley Branch at Kittleson Road and a Kittleson Valley Creek at CTH H.  The latter site was the same site where a United States Geological Survey (USGS) station collected samples for the aforementioned watershed project.  As such, samples for both baseline and events were collected and yearly trends can be noted. 
Figure 2: Total Phosphorus Sample Stations 
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As shown in Table 6 and Figure 3, in 2017 both streams had roughly the same phosphorus concentration and trends throughout the season.  The exception was May when Kittleson Valley was at a higher concentration than Pleasant Valley.  Both streams steadily decreased through the summer, going below the total phosphorus criteria of 0.075 mg/l in August.  Concentrations rebounded slightly into the fall months on September and October but remained below the criteria.  Such sampling reveals the variability in grab sampling, which can be influenced by season and recent precipitation events.  As has been shown in other studies (Carpenter, et. al., 2018; Rattan, et. al. 2017; Lathrop and Carpenter, 2014), spring runoff and heavy precipitation events tend to lead to the highest sediment and nutrient loads because of the vulnerability of bare or recently planted ground.  Therefore, growing season sampling may be suitable for the purposes of impairment determination compared to the criteria but does not give a good indication of the sediment or phosphorus loading to a system nor does it lend itself to tracking improvements in water quality.

Table 6: Total Phosphorus during the Growing Season, 2017.
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Figure 3: 2017 Growing Season Phosphorus: Pleasant Valley Branch and Kittleson Valley Creek[image: ] 
Figure 4 shows the median concentration of phosphorus during the growing seasons from 2007 to 2017.  With the exception of 2017, the trend median data is taken from samples collected by USGS on the 15th of each month (Rebecca Carvin, personal communication). The period from 2007 to 2010 is considered “baseline” for the stream since few best management practices were enacted in the watershed during that time.  It should be noted, however, that streambank work had begun on Pleasant Valley Branch in 2003 and had continued up through 2007.  Therefore, total phosphorus contributions from banks or legacy sediment on Pleasant Valley Branch may already have been mitigated prior to the initiation of this sampling.  The period from 2010 to 2013 is considered the treatment phase, whereby soft (conservation tillage, cover crops and crop rotations) and hard (fencing, stream crossings, barnyard runoff management) practices were put in place in the watershed.  The period after 2013 is considered the “post-treatment” period.  There was a drop in the median total phosphorus concentration from 2007 to 2008, and then the concentration appeared to steadily decline from 0.073 to 0.051 mg/l over the next 6 years. The median rose in 2015 to 0.087 mg/l, above the standard.  This rise cannot be 


[bookmark: _GoBack]Figure 4: Median Total Phosphorus Concentration Trend: Kittleson Valley Creek
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explained, other than it may have been coincidental to precipitation events.  The USGS gaging station was removed after the 2015 water year so no sampling was conducted in 2016.  The median concentration in 2017 was 0.07 mg/l which is below the criteria, but above the concentrations recorded during the treatment and the beginning of the post-treatment phases. While there was a general downward trend in median concentration, there are no correlations with the phases of the project.
These 2 examples show the difficulty of tracking improvements in watersheds by periodic grab sampling to compare results to a beginning or a target concentration.  It would be difficult to find a watershed in the highly agricultural landscape of south-central Wisconsin where there was a more concentrated effort to enact agricultural best management practices combined with bank stabilization within the riparian corridor.  Despite this, we still see total phosphorus concentrations at, near, or even occasionally above the criteria. While the project was able to show a statistically significant reduction in total phosphorus loading to the creeks (Carvin, et. al. 2018), concentration wise, the difference was not significant. 
One of the confounding issues with doing this analysis was that the baseline monitoring had not begun until 2007 and that comparable total phosphorus data prior to that date is lacking.  As mentioned earlier, work in the watershed, particularly streambank stabilization, had already begun in 2003.  Over 2 miles of streambank had been stabilized on Pleasant Valley by 2007 and could have affected the bank and bedload contributions at the initiation of the sample period (i.e. total phosphorus might have been higher in 2003 due to these additional sources).  As work continued in 2007 on Kittleson Valley Branch, it is possible this work, which disturbs bank and legacy sediment, could influence the initial 2007 median which was 0.12 mg/l and higher than any other median for the recorded period. Despite the statistical uncertainty, the overall success of the project – in terms of partnerships, land use, phosphorus and sediment load reduction, and fishery and habitat improvements should not be underestimated.
*************************************************************************************
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KITTLESON VALLEY CREEK  - UPSTREAM STH 78 10015428 18-Jun-18  2 (20) 0.03 (20) 0.41 (10) 0.97 (20) 0 (0) 70 (Good)

KITTLESON VALLEY  - UPSTREAM HWY H BRIDGE 10009432 25-Jun-18 1 (10) 0 (20) 0.41 (10) 1 (20) 0 (0) 60 (Good)

KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD 10015427 10-Jul-18 1 (10) 0 (20) 0.67 (20) 1 (20) 0 (0) 70 (Good)

KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD 10015426 25-Jun-18 1 (10) 0.05 (20) 0.8 (20) 0.95 (20) 0 (0) 70 (Good)

PLEASANT VALLEY CREEK UPSTREAM KITTLESON RD 10009462 02-Jul-18  2 (20) 0 (20) 0.32 (10) 1 (20) 0 (0) 70 (Good)

PLEASANT VALLEY BR - AT CTH H (DOWNSTREAM CROSSING) 10010692 02-Jul-18  2 (20) 0 (20) 0.21 (10) 1 (20) 0 (0) 70 (Good)

PLEASANT VALLEY BR - CTH H (UPPER CROSSING) 10010700 02-Jul-18  2 (20) 0 (20) 0.4 (10) 1 (20) 0.03 (0) 70 (Good)
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Station Name Station ID Date MIBI (Rating) HBI (Rating)

Pleasant Valley Br - Cty H Bridge Crossing (upstream site) 10010700 11/02/2004 6.49 (Good) 7.46 (Poor)

Pleasant Valley Br - Cty H Bridge Crossing (upstream site) 10010700 09/24/2013 2.84 (Fair) 5.07 (Good)

Pleasant Valley Br - Cty H Bridge Crossing (upstream site) 10010700 10/15/2018 4.67 (Fair) 4.59 (Good)

Pleasant Valley Br - CTH H (downstream site) 10010692 11/13/2003 5.54 (Good) 6.37 (Fairly Poor)

Pleasant Valley Br -  CTH H (downstream site) 10010692 10/15/2018 4.40 (Fair) 4.17 (Very Good)

Pleasant Valley Creek Upstream Kittleson Rd 10009462 11/02/2004 6.01 (Good) 2 (Excellent)

Pleasant Valley Creek Upstream Kittleson Rd 10009462 09/24/2013 3.10 (Fair) 4.77 (Good)

Pleasant Valley Creek Upstream Kittleson Rd 10009462 10/15/2018 5.43 (Good) 4.5 (Very Good)

Kittleson Valley Creek-Upstream Perry Center Rd 10015426 04/21/20087.91 (Excellent) 3.19 (Excellent)

Kittleson Valley Creek-Upstream Perry Center Rd 10015426 11/01/20108.62 (Excellent) 4.61 (Good)

Kittleson Valley Creek-Upstream Perry Center Rd 10015426 09/24/2013 5.07 (Good) 2.91 (Excellent)

Kittleson Valley Creek-Upstream Perry Center Rd 10015426 10/15/20188.52 (Excellent) 3.04 (Excellent)

Kittleson Valley Upstream Hwy H Bridge 10009432 11/01/2010 5.6 (Good) 4.02 (Very Good)

Kittleson Valley Upstream Hwy H Bridge 10009432 09/24/2013 5.31 (Good) 4.39 (Very Good)

Kittleson Valley Upstream Hwy H Bridge 10009432 10/15/2018 5.45 (Good) 4.87 (Good)

Kittleson Valley Creek - Upstream Sth 78 10015428 04/21/2008 2.31 (Poor) 4.70 (Good)

Kittleson Valley Creek - Upstream Sth 78 10015428 09/24/2013 1.53 (Poor) 4.41 (Very Good)

Kittleson Valley Creek - Upstream Sth 78 10015428 10/15/2018 4.09 (Fair) 4.68 (Good)
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May June July Aug  Sept Oct Median

Pleasant Valley 0.0752 0.0857 0.0747 0.0473 0.0735 0.0646 0.074

Kittleson Valley 0.101 0.0861 0.0777 0.0429 0.0626 0.063 0.07

Total Phosphorus - all concentrations in mg/l
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2002PLEASANT VALLEY BR - UPSTREAM FROM CTY A MOTTLED SCULPIN 81 30 (Fair) 0

2002PLEASANT VALLEY BR - UPSTREAM FROM CTY A BROOK STICKLEBACK 44

2007

2008PLEASANT VALLEY BR - UPSTREAM FROM CTY A BROWN TROUT 8 8.0 - 15.450 (Fair) 49

2008PLEASANT VALLEY BR - UPSTREAM FROM CTY A MOTTLED SCULPIN 400

2008PLEASANT VALLEY BR - UPSTREAM FROM CTY A BROOK STICKLEBACK 3

2013PLEASANT VALLEY BR - UPSTREAM FROM CTY A BROWN TROUT 24 6.5 - 17.170 (Good) 165

2013PLEASANT VALLEY BR - UPSTREAM FROM CTY A BROOK TROUT 3 3.0 -10.2 18

2013PLEASANT VALLEY BR - UPSTREAM FROM CTY A MOTTLED SCULPIN 1000

2003PLEASANT VALLEY BR - CTH H (UPPER CROSSING) BROOK STICKLEBACK 17 30 (Fair) 0

2003PLEASANT VALLEY BR - CTH H (UPPER CROSSING) MOTTLED SCULPIN 10

2003

2004PLEASANT VALLEY BR - CTH H (UPPER CROSSING) BROWN TROUT 19 2.5 - 13.560 (Good) 92

2004PLEASANT VALLEY BR - CTH H (UPPER CROSSING) BROOK TROUT 3 10.5 - 10.9 14

2004PLEASANT VALLEY BR - CTH H (UPPER CROSSING) MOTTLED SCULPIN 85

2004PLEASANT VALLEY BR - CTH H (UPPER CROSSING) BROOK STICKLEBACK 9

2004PLEASANT VALLEY BR - CTH H (UPPER CROSSING) WHITE SUCKER 17

2004PLEASANT VALLEY BR - CTH H (UPPER CROSSING) CREEK CHUB 4

2008PLEASANT VALLEY BR - CTH H (UPPER CROSSING) BROWN TROUT 38 2.4 - 15.150 (Fair) 295

2008PLEASANT VALLEY BR - CTH H (UPPER CROSSING) MOTTLED SCULPIN 258

2008PLEASANT VALLEY BR - CTH H (UPPER CROSSING) BROOK STICKLEBACK 2

2009PLEASANT VALLEY BR - CTH H (UPPER CROSSING) BROWN TROUT 48 5.9 - 15.550 (Fair) 360

2009PLEASANT VALLEY BR - CTH H (UPPER CROSSING) MOTTLED SCULPIN 316

2013PLEASANT VALLEY BR - CTH H (UPPER CROSSING) MOTTLED SCULPIN 618 50 (Fair)

2013PLEASANT VALLEY BR - CTH H (UPPER CROSSING) BROWN TROUT 70 3.0 - 15.2 519

2018PLEASANT VALLEY BR - CTH H (UPPER CROSSING) BROWN TROUT 156 2.3 - 16.770 (Good) 1342

2018PLEASANT VALLEY BR - CTH H (UPPER CROSSING) BROOK TROUT 5 8.5 - 9.3 43

2018PLEASANT VALLEY BR - CTH H (UPPER CROSSING) MOTTLED SCULPIN 243

2003PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) BROOK STICKLEBACK 9 20 (Poor) 0

2003PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) MOTTLED SCULPIN 2

2003PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) FATHEAD MINNOW 1

2003PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) CREEK CHUB 1

2003

2004PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) BROWN TROUT 15 2.5 - 13.950 (Fair) 138

2004PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) WHITE SUCKER 6

2004PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) MOTTLED SCULPIN 28

2004PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) BROOK STICKLEBACK 1

2009PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) BROWN TROUT (75) 6.4 - 18.560 (Good) 387

2009PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) MOTTLED SCULPIN 1105

2009PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) BROOK TROUT (3) 7.6 - 8.1 15

2013PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) BROWN TROUT 40 (92) 5.5 - 19.060 (Good) 468

2013PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) BROOK TROUT (2) 3.6 - 9.0 9

2013PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) MOTTLED SCULPIN 90

2013PLEASANT VALLEY BR - ALONG CTH H (COUNTY DEMONSTRATION SITE) BROOK STICKLEBACK 2

2003PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) BROWN TROUT 29 6.2 - 13.740 (Fair) 305

2003PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) CREEK CHUB 8

2003PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) WHITE SUCKER 16

2003PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) MOTTLED SCULPIN 5

2003PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) FANTAIL DARTER 4

2003PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) BROOK STICKLEBACK 5

2006

2008PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) BROWN TROUT 31 2.0 - 13.550 (Fair) 308

2008PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) WHITE SUCKER 2

2008PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) FANTAIL DARTER 1

2008PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) MOTTLED SCULPIN 227

2009PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) BROWN TROUT 18 6.3 - 14.170 (Good) 168

2009PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) BROOK TROUT 1 8.20 9

2009PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) MOTTLED SCULPIN 472

2009PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) WHITE SUCKER 1

2009PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) CREEK CHUB 1

2013PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) BROWN TROUT 61 2.8 - 15.270 (Good) 621

2013PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) BROOK TROUT 2 3.4 - 3.5 20

2013PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) MOTTLED SCULPIN 200

2018PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) BROWN TROUT 852.2 - 15.370 Good 850

2018PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) MOTTLED SCULPIN 315

2018PLEASANT VALLEY BR  - CTH "H" (DOWNSTREAM SITE) AMERICAN BROOK LAMPREY 2

2002PLEASANT VALLEY CREEK UPSTREAM KITTLESON RD BROWN TROUT 16 3.5 - 10.260 (Good) 150

2002PLEASANT VALLEY CREEK UPSTREAM KITTLESON RD MOTTLED SCULPIN 55

2007

2009PLEASANT VALLEY CREEK UPSTREAM KITTLESON RD BROWN TROUT 35 7.0 - 14.650 (Fair) 370

2009PLEASANT VALLEY CREEK UPSTREAM KITTLESON RD MOTTLED SCULPIN 210

2009PLEASANT VALLEY CREEK UPSTREAM KITTLESON RD WHITE SUCKER 1

2013PLEASANT VALLEY CREEK UPSTREAM KITTLESON RD BROWN TROUT 40 2.2 - 16.860 (Good) 387

2013PLEASANT VALLEY CREEK UPSTREAM KITTLESON RD MOTTLED SCULPIN 342

2013PLEASANT VALLEY CREEK UPSTREAM KITTLESON RD AMERICAN BROOK LAMPREY 2

2018PLEASANT VALLEY CREEK UPSTREAM KITTLESON RD BROWN TROUT 942.5 - 14.370 (Good) 879

2018PLEASANT VALLEY CREEK UPSTREAM KITTLESON RD MOTTLED SCULPIN 193

2018PLEASANT VALLEY CREEK UPSTREAM KITTLESON RD AMERICAN BROOK LAMPREY 4

Gray shading indicates period between which the stream rehabilitation occurred.  Year indicates the actual year the work took place
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2006KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD BROWN TROUT 42 3.5 - 5.150 (Fair) 452

2006KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD MOTTLED SCULPIN 132

2006KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD BROOK STICKLEBACK 28

2012(Fencing Only)

2013KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD BROWN TROUT 33 2.2 - 15.060 (Good) 331

2013KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD MOTTLED SCULPIN 70

2013KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD BROOK STICKLEBACK 2

2013KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD GREEN SUNFISH 1

2018KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD BROWN TROUT 33 2.5 - 11.170 (Good) 320

2018KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD GREEN SUNFISH 2

2018KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD MOTTLED SCULPIN 6

2006KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD BROWN TROUT 63 3.8 - 17.060 (Good) 307

2006KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD MOTTLED SCULPIN 236

2006KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD WHITE SUCKER 14

2006KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD BROOK STICKLEBACK 20

2006KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD BLACK BULLHEAD 1

2006KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD GREEN SUNFISH 1

2006KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD AMERICAN BROOK LAMPREY 2

2007KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD BROWN TROUT 36 3.1-19.860 (Good) 322

2007KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD MOTTLED SCULPIN 47

2007KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD WHITE SUCKER 3

2007KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD BROOK STICKLEBACK 1

2011

2012KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD BROWN TROUT 148 2.2 - 13.380 (Good) 1199

2012KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD MOTTLED SCULPIN 158

2012KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD GREEN SUNFISH 2

2012KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD AMERICAN BROOK LAMPREY 1

2013KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD BROWN TROUT 103 3.3 - 17.760 (Good) 847

2013KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD MOTTLED SCULPIN 178

2013KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD WHITE SUCKER 4

2013KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD GREEN SUNFISH 3

2018KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD BROWN TROUT 94 2.5 - 13.870 (Good) 752

2018KITTLESON VALLEY CREEK- UPSTREAM TRUMAN RD MOTTLED SCULPIN 46

2002KITTLESON VALLEY UPSTREAM HWY H BRIDGE BROWN TROUT 28 5.6 - 15.460 (Good) 187

2002KITTLESON VALLEY UPSTREAM HWY H BRIDGE MOTTLED SCULPIN 121

2002KITTLESON VALLEY UPSTREAM HWY H BRIDGE WHITE SUCKER 13

2002KITTLESON VALLEY UPSTREAM HWY H BRIDGE AMERICAN BROOK LAMPREY 2

2002KITTLESON VALLEY UPSTREAM HWY H BRIDGE CREEK CHUB 1

2002KITTLESON VALLEY UPSTREAM HWY H BRIDGE BROOK STICKLEBACK 5

2007

2013KITTLESON VALLEY UPSTREAM HWY H BRIDGE BROWN TROUT 50 3.2 - 17.160 (Good) 349

2013KITTLESON VALLEY UPSTREAM HWY H BRIDGE WHITE SUCKER 10

2013KITTLESON VALLEY UPSTREAM HWY H BRIDGE MOTTLED SCULPIN 80

2013KITTLESON VALLEY UPSTREAM HWY H BRIDGE AMERICAN BROOK LAMPREY 1

2018KITTLESON VALLEY UPSTREAM HWY H BRIDGE BROWN TROUT 106 6.9 - 16.260 (Good) 721

2018KITTLESON VALLEY UPSTREAM HWY H BRIDGE MOTTLED SCULPIN 150

2018KITTLESON VALLEY UPSTREAM HWY H BRIDGE WHITE SUCKER 1

2006KITTLESON VALLEY CREEK - UPSTREAM STH 78 BROWN TROUT 10 4.6 - 19.330 (Fair) 91

2006KITTLESON VALLEY CREEK - UPSTREAM STH 78 WHITE SUCKER 47

2006KITTLESON VALLEY CREEK - UPSTREAM STH 78 MOTTLED SCULPIN 172

2006KITTLESON VALLEY CREEK - UPSTREAM STH 78 BROOK STICKLEBACK 2

2006KITTLESON VALLEY CREEK - UPSTREAM STH 78 CREEK CHUB 3

2012

2013KITTLESON VALLEY CREEK - UPSTREAM STH 78 BROWN TROUT 27 4.0 - 18.250 (Fair) 156

2013KITTLESON VALLEY CREEK - UPSTREAM STH 78 MOTTLED SCULPIN 77

2013KITTLESON VALLEY CREEK - UPSTREAM STH 78 WHITE SUCKER 17

2013KITTLESON VALLEY CREEK - UPSTREAM STH 78 COMMON CARP X GOLDFISH 1

2018KITTLESON VALLEY CREEK - UPSTREAM STH 78 BROWN TROUT 81 2 - 13.870 (Good) 487

2018KITTLESON VALLEY CREEK - UPSTREAM STH 78 MOTTLED SCULPIN 90

2018KITTLESON VALLEY CREEK - UPSTREAM STH 78 AMERICAN BROOK LAMPREY 21

2018KITTLESON VALLEY CREEK - UPSTREAM STH 78 BROOK STICKLEBACK 1

2018KITTLESON VALLEY CREEK - UPSTREAM STH 78 WHITE SUCKER 5

Gray shading indicates period between which the stream rehabilitation occurred.  Year indicates the actual year the work took place
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KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD 09/28/2007 2.07 0 0 0.37 10 7.53 0 5.73 10 2.87 15 11.15 10 49.58 5 14.69 10 50Good

KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD 06/17/2013 2.1 10 15 0.12 15 0 0 6.84 10 12.28 10 10.78 10 65.63 0 15.08 15 65Good

KITTLESON VALLEY CREEK-UPSTREAM PERRY CENTER RD 06/28/2018 2.2 10 15 0.28 10 0 0 6.06 10 23.82 5 9.32 15 51.56 5 21.56 15 70Good

KITTLESON VALLEY UPSTREAM HWY H BRIDGE 09/27/2007 4.86 10 15 0.4 10 0 0 6.39 10 0 0 0 0 81.46 0 22.46 15 50Good

KITTLESON VALLEY UPSTREAM HWY H BRIDGE 07/17/2013 3.6 10 15 0.02 15 0 0 4.4 10 0 0 0 0 23.75 5 56.93 15 60Good

KITTLESON VALLEY UPSTREAM HWY H BRIDGE 06/25/2018 4 10 15 0.39 10 0 0 4.65 10 0 0 52.59 0 42.92 5 46.41 15 55Good

KITTLESON VALLEY CREEK - UPSTREAM STH 78 09/27/2007 4.96 10 15 0.68 5 0 0 5.32 10 0 0 36.2 0 92.29 0 19.16 15 45Fair

KITTLESON VALLEY CREEK - UPSTREAM STH 78 07/17/2013 5.4 10 15 0.05 15 0 0 6.79 10 0 0 12.89 10 91.67 0 48.72 15 65Good

KITTLESON VALLEY CREEK - UPSTREAM STH 78 06/18/2018 4.4 10 15 0.45 10 0.9 0 7.21 10 0 0 13.63 10 78.54 0 12.52 10 55Good

PLEASANT VALLEY CREEK - UPSTREAM KITTLESON RD 09/20/2006 3.82 9.25 10 0.68 5 0 0 10.94 10 15.54 5 8.33 15 73.75 0 19.43 15 55Good

PLEASANT VALLEY CREEK - UPSTREAM KITTLESON RD 06/10/2008 3.57 10 15 0 15 12.02 3 5.49 10 0 0 5.66 15 47.5 5 20.79 15 78Excellent

PLEASANT VALLEY CREEK - UPSTREAM KITTLESON RD 06/11/2009 3.03 10 15 0 15 5 0 5.71 10 0 0 0.53 15 52.08 5 21.84 15 75Excellent

PLEASANT VALLEY CREEK - UPSTREAM KITTLESON RD 07/02/2013 2.89 10 15 0.03 15 6.31 0 5.38 10 0 0 6.67 15 30.63 5 16.89 15 75Excellent

PLEASANT VALLEY CREEK - UPSTREAM KITTLESON RD 07/02/2018 3 9.79 10 0.1 15 9.06 0 4.84 10 53.6 0 8.43 15 39.38 5 57.3 15 70Good

PLEASANT VALLEY BR - CTH H (DOWNSTREAM SITE) 06/03/2003 2.5 9.83 10 0.87 5 4.58 0 11.72 10 11.63 10 6.56 15 70.94 0 6.37 5 45Fair

PLEASANT VALLEY BR - CTH H (DOWNSTREAM SITE) 06/10/2008 4.1 10 15 0 15 0 0 5.34 10 0 0 7.62 15 44.79 5 61.65 15 75Excellent

PLEASANT VALLEY BR - CTH H (DOWNSTREAM SITE) 06/11/2009 2.7 10 15 0.01 15 0 0 5.24 10 0 0 11.68 10 38.75 5 20.99 15 70Good

PLEASANT VALLEY BR - CTH H (DOWNSTREAM SITE) 07/02/2013 2.87 10 15 0 15 5.11 0 4.79 10 0 0 7.67 15 20 10 26.13 15 80Excellent

PLEASANT VALLEY BR - CTH H (DOWNSTREAM SITE) 07/02/2018 2.7 10 15 0.03 15 8.03 0 5.03 10 24.44 5 10.86 10 22.08 5 66.06 15 70Good

PLEASANT VALLEY BR -  CTY "H" BRIDGE (Upper) 07/01/2004 3.6 0.15 0 0.63 5 0 0 10.2 10 6.88 15 8.16 15 56.83 5 10.25 10 45Fair

PLEASANT VALLEY BR -  CTY "H" BRIDGE (Upper) 06/10/2008 3.83 10 15 0 15 4.07 0 6.75 10 0 0 7.2 15 53.96 5 54.7 15 75Excellent

PLEASANT VALLEY BR -  CTY "H" BRIDGE (Upper) 06/11/2009 3.27 10 15 0.09 15 3.41 0 8.1 10 0 0 5.97 15 47.71 5 17.09 15 75Excellent

PLEASANT VALLEY BR -  CTY "H" BRIDGE (Upper) 07/01/2013 2.77 10 15 0 15 3.92 0 7.34 10 10.06 10 6.69 15 29.58 5 17.88 15 75Excellent

PLEASANT VALLEY BR -  CTY "H" BRIDGE (Upper) 07/03/2018 2.9 10 15 0.09 15 16.13 3 5 10 24 5 20.12 5 17.5 10 51.02 15 73Good


