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Spring Creek is located in southeastern Green County and is part of the Lower Sugar River watershed. Originating about 4 miles south of Juda, it flows to the east-northeast for ten miles before it drains into the Sugar River, south of Brodhead. The western headwaters portion of the stream has good gradient as it meanders through pasture and farmland.  The lower half  of the watershed is broader with less gradient.  Much of the stream length has been ditched for cropland drainage and it has many steep eroding banks (WDNR, 1980).  The stream is home to a variety of cool transitional and warm water non-game fish as well as the occasional brown trout.  Other species, particularly northern pike and smallmouth bass make seasonal migrations up into Spring Creek.  In 1998, the lower ten miles of the stream were placed on the state’s 303(d) list of impaired waters for degraded habitat due to sedimentation from nonpoint sources. In the Sugar and Pecatonica Basin Report (WDNR, 2003), it was recommended that buffer strips and bank stabilization would enhance this stream.  In 2005, a Total Maximum Daily Load (TMDL) was approved  which outlined steps for sediment control (WDNR, 2005).Table 1: Practices Implemented  in the      Spring Creek Watershed
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In 2018, the Green County office of the Natural Resources Conservation Service (NRCS) approached the department with a proposal to use National Water Quality Initiatives (NWQI) funding to incorporate best management practices (BMPs) in the watershed.  
From 2016 through 2019, almost $900,000 was spent in the watershed (Table 1).  Nearly 8,000 acres were planted in cover crops.  Three waste storage facilities were built.  Grassed waterways and stream (cattle) crossings were put in.  Almost a mile of streambank protection was funded through NWQI with an additional 6,000 feet paid for by a landowner (Figure 1).
In 2021, biologists conducted monitoring on the stream with the goal of determining whether it is meeting its attainable biological use, to assess the habitat, and determine whether it can be removed from the impaired waters list.
Methods
During the summer of 2021, the department surveyed 6 sites on the stream.  For all sites, 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 the CTH G site due to frequent log jams, which also led to about half the minimum station length being surveyed.  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. Quantitative habitat surveys were conducted at 5 of the 6 sites according to Simonson, et. al. (1994).  A qualitative habitat survey (Ibid) was conducted at CTH G.


Figure 1: Spring Creek Streambank Stabilization Projects (in red)
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Results
Fisheries surveys found  a variety of cool transitional and warmwater species, with often a dozen or more species present at each site (Table 2).  The most variety of species was found at Mt. Hope Road, the furthest downstream site that was surveyed.  Creek chubs, white suckers, fantail and johnny darters were found at all sites.  Several intolerant species were found, mostly at Mount Hope Road and in small numbers.  Smallmouth bass were found at 4 of the 6 sites.  All but one were young-of-the-year, indicating that adult bass had migrated upstream into Spring Creek to spawn.  Several specimens of brown trout, a coldwater indicator species, were found amongst 3 of the sites.  Simple lithophil* spawning fish made up about a third of the species present.  A specimen of redfin shiner, a state threatened species, was found at one of the sites. This was the first time this species has been reported in this stream.
All sections of Spring Creek were purported to be cold-transitional (cold-cool) according to the Wisconsin streams model (Lyons, 2008).  The natural community verification process (WDNR, 2019) showed all of the sites to be warm-transitional (cool-warm) according to the species assemblage.  As such, the coolwater index of biotic integrity (IBI) (Lyons, 2012) was applied to those data.  The warm transitional IBIs ranged from poor to excellent, with the higher scores being lower in the watershed.  

As shown in Table 3, overall quantitative habitat scores from 2021 ranged from 40 (fair) to 68 (good). With the exception of the site at Town Center Road, which was in pasture, most sites had an excellent riparian buffer score. 

*Species that broadcast their eggs on clean gravel or cobble and do not build a nest or provide parental care

The width to depth ratio was good at all sites.  Pools were virtually absent.  Riffles were common at most
sites, and the bend to bend ratio varied based on whether the site had been channelized or not.  Fish cover varied by site but was generally scarce.  Fine sediment was “poor” to “fair” with most sites containing from 45 to 55% fines.   

Discussion

Since waters added to the 1998 impaired waters listings had little documentation, there is no known quantitative or qualitative data on which the original listing was based.   Historical data collected over the past 2 decades suggests that there was a similar fishery assemblage to the current one, including a diversity of simple lithophils as well as nest building species like hornyhead chub and smallmouth bass.  This would suggest that enough hard substrate existed for these species to proliferate.  However, the abundance of disturbance tolerant species such as creek chub, white sucker, and western blacknose dace (the latter two also being simple lithophils) also suggest environmental degradation.

In the 2014 surveys, it was noted that the coarse woody debris not only provided cover for fish, but also scoured holes up to 1 meter deep to provide more variety of habitat.  However, those same trees shaded the banks which prevented good vegetative growth with good root systems to hold soil in place.  When the trees fall, they create large areas of steep eroding banks which exacerbate sedimentation.  This process also resulted in an overly wide and shallow channel in the absence of scattered scour holes.  There was some concern among biologists that removal of the trees would result in an open canopy that would allow more light penetration.  This light would then result in an over-abundance of macrophyte and/or algae growth in the nutrient rich environment, cause severe oxygen swings, and thus reduce the diversity of the fishery.  The 2021 surveys showed this was not the case in that most of the species found in the 2014 surveys were still present in 2021.

It was hoped that bank stabilization and other practices could help reduce the amount of sediment that enters the stream and becomes part of the bedload. However, because a comprehensive quantitative habitat evaluation – and particularly that of the stream bed - was not done on the stream prior to BMP implementation, it is more difficult to ascertain what progress was made.   Another confounding factor is that a direct comparison is difficult because there is very little overlap between historical sites surveyed, sites that had riparian work done on them, and sites surveyed in this study.  

That said, some comparisons are obvious, such as those displayed in Figure 2.  The pre-project photos show very steep banks (some greater than 2 meters high) that are very susceptible to erosion.  After the project, the banks are sloped, grassed, and stable.  Width to depth ratios decreased.  There is also a 10+ meter buffer of grasses present.  The area also had a higher amount of precipitation than normal from 2015 to 2020 (WDNR, 2020) which resulted in higher flows that likely compromised stabilization of some of the newly established vegetation. Flood events also destroyed some of the work that was done.  As a result, repairs were still being made in summer of 2021.  Qualitative bank erosion scores from prior surveys indicated very poor banks.  Quantitative bank erosion scores conducted in this study ranged from fair to excellent.  It is hoped this would mitigate some of the bedload of sediment that was coming from bank erosion.

The amount of soft sediment present before and after the projects is difficult to ascertain.  Biologists noted the presence of soft sediment, but also an abundance of hard substrate in the thalweg and riffle 

Table 2: Fisheries Assemblages of Spring Creek in 2021[image: ]

Table 3: Quantitative and Qualitative Habitat Assessments for Spring Creek
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areas. The presence of a number of simple lithophil species throughout the last 20 years of surveys seems to bear this out.  More recent surveys, such as those conducted in 2014 indicated “fair” to “good” bottom substrates.  This 2021 study showed fine substrate made up less than 50% of the bottom in 3 of the 5 quantitative surveys conducted and 55% and 65% at Mount Hope Road and Mill Road, respectively.  The latter site may have been impacted by the streambank stabilization work that occurred immediately upstream of that site, which may have mobilized some sediments into this area.  

In summary, while there is still soft sediment present, it isn’t the overwhelming substrate. It is concentrated in certain, more quiescent areas, particularly behind major grade breaks. At many sites, it makes up less than 50% of the substrate, meaning there are many areas of gravel or coarser substrate.  It is also important to note that the stream is meeting it’s purported attainable use from a fishery standpoint.  There are many species present which need coarse substrate to complete their life cycle.  Of the sediment that is present, and since the last of the projects was put in place in 2018 – or repaired in 2021 - it may be that enough time has not passed for legacy sediment to make its way out of the system.

Given this is the case, and that improvements are likely to be seen as time passes, it is recommended that Spring Creek be removed from the state’s 303(d) list of impaired waters.  The county should continue to work with willing landowners on further streambank improvement projects as well as other management practices to reduce sediment and nutrients from entering the stream such as fencing cattle out of the riparian corridor.  
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Figure 2: Spring Creek Streambank Stabilization and Rehabilitation[image: ]Before
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Practice

Amount

Units

Cost

Comprehensive Nutrient 

Management Plan - Written

2

no

$19,235.17

Cover Crop

7,913.50

ac

$452,340.51

Critical Area Planting

5

ac

$4,249.15

Grassed Waterway

2.3

ac

$5,487.50

Heavy Use Area Protection

400

sq ft

$284

Obstruction Removal

1.5

ac

$2,574.56

Spoil Disposal/Spreading

11.5

ac

$18,061.30

Stream Crossing

2

no

$4,697.60

Stream Habitat Improvement 

and Management

6.1

ac

$28,151.59

Streambank and Shoreline 

Protection

4,876

ft

$103,517.48

Waste Storage Facility

3

no

$251,814.40

Waste Transfer

3

no

$7,028.37

$897,441.63
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Union Road

CTH OK 

Dwnstrm

Mill Road

Town Center 

Road

CTH G

Mount Hope 

Road

BANDED DARTER* 2

BIGMOUTH SHINER 11 21

BLACK BULLHEAD 1 2

BLACKSIDE DARTER* 2

BLUNTNOSE MINNOW 35

BRASSY MINNOW 1 3

BROOK STICKLEBACK 39 27 47 2

BROWN TROUT 

(Size range - inches)

5 

(8.1 - 10.5)

1

 (9.2)

2 

(2.9 - 11.8)

CENTRAL STONEROLLER 1 245 60 159 91

COMMON SHINER* 35 10 80 6 192

COMMON SHINER X CREEK CHUB 1

CREEK CHUB 70 98 13 96 11 56

FANTAIL DARTER 4 47 7 128 3 25

GOLDEN SHINER 1

HORNYHEAD CHUB 3 2 3

JOHNNY DARTER 28 20 24 9 11 23

NORTHERN HOG SUCKER* 4

PUMPKINSEED 1

RAINBOW DARTER* 12

REDFIN SHINER 1

ROSYFACE/CARMINE SHINER* 3

SAND SHINER 7 17

SHORTHEAD REDHORSE* 1

SMALLMOUTH BASS 

(Size range - inches)

1 

(2.9)

3 

(1.3 - 1.5)

1 

(2.1)

6 

(1.1 - 8.6)

SOUTHERN REDBELLY DACE* 25 12 129

SPOTFIN SHINER 1

SUCKERMOUTH MINNOW* 11

WESTERN BLACKNOSE DACE* 9 22 3 16

WHITE SUCKER* 491 558 687 281 20 97

Modelled Natural Community CCHW CCHW CCHW CCHW CCMS CCMS

Verified Natural Community CWMS CWMS CWMS CWMS CWMS CWMS

Cool Warm IBI 10 Poor 50 Good 40 Fair 80 Excellent 80 Excellent 90 Excellent

Tolerant Species

Intolerant Species

* Simple Lithophil

State Threatened Species

Species

Site

Indicates where streambank/habitat improvement work was done
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Station Name Sample Date

Mean 

Stream 

Width

Mean 

Buffer 

Width

Mean 

Buffer 

Width 

Score

Mean 

Bank 

Erosion

Mean 

Bank 

Erosion 

Score % Pool

% Pool 

Score

Width 

Depth 

Ratio

Width 

Depth 

Ratio 

Score

Riffle 

Riffle 

Ratio

Riff Riff 

Ratio 

Score

Bend 

Bend 

Ratio

Bend 

Bend 

Ratio 

Score

% Fine 

Sed

% Fine 

Sed 

Score

% Fish 

Cover

% Fish 

Cover 

Score

Habitat 

Score 

Small 

Streams

Habitat 

Rating 

Small 

Streams

SPRING CREEK AT MOUNT HOPE RD 08/02/2021 5.3 20 15 0.53 5 3.2 0 14.78 10 7.07 15 0 0 55 5 4.84 0 50 Good

SPRING CREEK AT TOWN CENTER RD 08/02/2021 5.96 0 0 0.63 5 7.67 0 11.01 10 9.01 15 9.87 15 49.38 5 5.66 5 40 Fair

SPRING CREEK AT MILL ROAD 08/03/2021 7.1 10 15 0.37 10 29.04 0 10.06 10 18 5 0 0 65.21 0 32.12 15 55 Good

SPRING CREEK DOWNSTREAM  CTH OK 08/20/2021 4.48 19.17 15 0* 15 14.71 3 8.55 10 7.22 15 10.06 10 45.42 5 8.66 5 68 Good

SPRING CREEK UPSTREAM UNION ROAD 08/03/2021 4 20 15 0.87 5 0 0 10 10 16.04 5 13.8 10 48.96 5 5.2 5 50 Good

SPRING CREEK DOWNSTREAM CTY G 10/30/2002 6.6 7.22 10 0.33 10 11.18 3 10.45 10 11.14 10 0 0 60.42 0 2.74 0 43 Fair

* 

Assumed to be zero as bank sloping/stabilization had just been completed

Qualitative Habitat Evaluations 

Station Name Date Time

Flow Amt 

(CMS)

Stream 

Width 

(m)

Stream 

Depth 

Amt

Riparian 

Buffer 

Score

Bank 

Erosion 

Score

Pool 

Area 

Score

Width 

Depth 

Score

Riffle 

Riffle 

Ratio 

Score

Fine 

Sediments 

Score

Fish 

Cover 

Score

Hab 

Score

Hab 

Rating

SPRING CREEK AT MOUNT HOPE RD 07/16/2014 0.265 6.5 0.25 15 0 3 0 0 5 15 38 Fair

SPRING CREEK -UPSTREAM CTH G 08/20/2021 8 15 5 0 0 0 10 10 40 Fair

SPRING CREEK AT TOWN CENTER RD 07/18/2014 0.207 6 0.4 0 0 0 10 10 10 5 35 Fair

SPRING CREEK UPSTREAM  CTH OK 07/09/2014 0.025 6 0.2 15 0 3 0 5 10 10 43 Fair

SPRING CREEK DOWNSTREAM  UNION ROAD06/12/2012 4 0.2 0 0 0 5 5 5 5 20 Poor

Quantitative habitat evaluation also done in 2021


