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Project Summary 
While fish and habitat assessments collected at three stream sites indicate the stream is in generally fair condition, three macroinvertebrate assessments indicate that the stream is in poor condition.  Water temperature data indicates that at the uppermost site the stream maintains cold water, and at the downstream sites cool water prevails.  Yet the majority of fish collected throughout the stream were warm water species followed by transitional eurythermal species.  Very few fish collected were cold or cold -cool transitional species.  Evaluation of stream habitat individual metric scores indicated that consistent with all sites there was excessive bank erosion and stream siltation.  The stream also lacks pools, and fish cover.  The reach at Fish Pond Road was historically ditched and straightened, and there are no bends yet riffles are common.  The two downstream sites have a fair amount of bends but riffles are absent.  Intensive grazing on the banks, croplands up to the stream edge and recent flood events has exacerbated bank erosion throughout the entire stream corridor.  
Suspended solids were low, however data was limited to collections at each site only once during summer base flow.  However, for the three main sites monitored, livestock were observed directly in-stream in the vicinity of each site, and some sections of stream bank were denuded.  Mean daily maximum temperatures from continuous monitoring showed that temperature was within the level acceptable for warm water streams.  Yet, both temperature and dissolved oxygen experienced wide diurnal swings, and nearly 22% of DO samples were below 6 mg/l at Fish Pond Road in June.  The percent dissolved oxygen showed that saturation was less than optimal for some of the samples.  Excessive filamentous algae covered stream substrates of silt sand, rock, and woody debris at all sites, with the highest abundance of algae observed at Fish Pond Road where water is clearer and depths shallower, compared to sites downstream.  Heavy grazing as well as croplands with very little to no vegetative stream buffers has resulted in non-point runoff of nutrients and sediment in the stream.    
Recommendations
· The stream should remain on the impaired waters list.  
· An impaired waters document will be attached in the SWIMS database.

· The department should coordinate with staff at Sauk County to work with the agricultural community along Babb Creek to install best management practices (BMP’s) to reduce non-point source pollution, install BMP’s for livestock watering, stabilize stream banks, and restore stream meanders near Fish Pond Road to reduce flood event related erosion.  
Introduction
Babb Creek is a 6.42 mile long tributary to the Baraboo River located in the Crossman Creek-Little Baraboo River watershed.  The stream has a natural community designation of cool (cold transition) headwater, and the designated use is fish and aquatic life.  Babb Creek is on the impaired waters list for degraded habitat and contaminated fish tissue with pollutants listed as sediment/total suspended solids, nitrogen, phosphorus and mercury.  Babb Creek has a watershed that is primarily (58%) agricultural; row crops and grazing.  
Study Sites and Methods
The purpose of this preliminary study that began in year 2010 was to evaluate the impaired waters listing.  Three sites were chosen for monitoring fish, habitat, macroinvertebrates and water quality in Babb Creek; the upstream most is located at Fish Pond Road, the middle site at Coon Valley Drive, and the downstream site at Preston Avenue (Table 1, Figure 1). A water chemistry sample was collected at LaValle Street, but that site was too deep to wade, so fish, habitat and macroinvertebrates were collected just upstream at the Preston Avenue bridge. 
Sondes were deployed by Sauk County staff to collect water quality information during two one week periods in June and one week in June-July from the uppermost site at Fish Pond Road.  Total suspended solids were collected from Fish Pond Road, Coon Valley Drive, and LaValle Street in early August, along with Instantaneous water quality collections using a YSI 556 multi-meter.

Table 1. Babb Creek study sites.
	SWIMS
	Station
	Natural
	Survey

	Station ID
	Name
	Community
	Date

	10031227
	Fish Pond Rd.
	Cool (cold transition) headwaters
	5-Aug-10

	10008283
	Coon Valley Dr.
	Cool (cold transition) headwaters
	6-Aug-10

	10031633
	Preston Ave.
	Cool (cold transition) headwaters
	25-Aug-10

	10031228
	LaValle St.
	Cool (cold transition) headwaters
	6-Aug-10
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Figure 1.  Babb Creek study sites and SWIMS identification numbers.
Results
Fish indices of biotic integrity (FIBI) was evaluated using both the cool (warm) transition and the cool (cold) transition calculator because while water temperatures indicated the stream is cold to cool, the greatest abundance of fish collected were warm water species followed by transitional eurythermal species.  Very few fish collected were cold or cold (cool) transitional species.  FIBI results indicate that at Fish Pond Road ratings were good, while at Coon Valley Drive ratings were fair, and at Preston Avenue, ratings were good to fair; depending on which IBI calculator is used (Figure 2).  Habitat ratings were fair at all sites (Figure 3).  Evaluation of individual metric scores indicated that consistent with all sites there was excessive bank erosion and stream siltation.  The stream also lacks pools, fish cover, and vegetative stream buffers were rated as fair.  The segment at Fish Pond Road was historically ditched and straightened, and there are no bends but riffles are common.  Whereas at the downstream sites riffles are absent, but there are a fair amount of bends.  Intensive grazing on the banks, croplands up to the stream edge and recent flood events has exacerbated bank erosion throughout the entire stream corridor.  
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Figure 2.  Babb Creek fish index of biotic integrity by location.
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Figure 3.  Babb Creek quantitative habitat scores by location.

Macroinvertebrate IBI (MIBI) by location shows that the stream has organic pollution and poor water quality as a result of a lack of riparian vegetative buffers, stress from livestock observed watering in the stream at all three sites, and excessive stream bed siltation.  Scores ranged from zero to 0.762, and ratings were very poor (Figure 4).  Samples were dominated by midges (genus Micropspectra), even at Fish Pond Road where the site is dominated by rock riffle habitat.  Sauk County also collected a macroinvertebrate sample in the same year, from the Fish Pond Road site, and the results indicated that organic pollution is fairly significant. 
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Figure 4.  Babb Creek macroinvertebrate IBI scores by location.
For water quality evaluation a sample of total suspended solids (TSS) was collected from each of the three sites in early August 2010, during stream base flow.  Results indicate that TSS was low at the upper site at Fish Pond Road, but nearly tripled at the Coon Valley Drive site, and quadrupled at the site nearest the stream mouth (Figure 5.).  Yet the highest TSS is still much lower than the average TSS reported in 2007 from long term trends streams in the southwest part of the state. However, the Babb Creek data is limited to only one sample at three sites.
 [image: image5.emf]Babb Creek Total Suspended Solids Year 2010

0

2

4

6

8

10

12

14

Fish Pond Rd. Coon Valley Dr. LaValle St.

mg/l


Figure 5. Babb Creek total suspended solids by location.

Continuous monitoring data that was collected using a YSI Sonde showed that Babb Creek experiences wide diurnal fluctuations in both temperature and dissolved oxygen.  Temperatures are adequate to maintain a warm water fishery, and did not exceed the 30 degrees Celcius limit for warm water streams.  However dissolved oxygen (DO) was close to the lower limit of 5.0 mg/l; plummeting to a low of 5.1 mg/l.  Of the mid-June samples, 21% had DO as low as 6.0 mg/l (Table 2).  The low DO sags in Babb Creek are the result of excessive nutrients from the watershed and heavy algal blooms that were observed at all sites from mid- summer to late fall.   
Table 2.  Babb Creek Fish Pond Road continuous monitoring data.

	
	
	Temperature
	Dissolved 
	DO
	DO
	Mean

	Date 
	Date 
	Celcius
	Oxygen
	% Samples
	% Sample
	DO%

	Deployed
	Retreived
	Max Daily Mean
	min daily mean
	< 5 mg/l
	< 6 mg/l
	Range

	06/09/2010
	06/15/2010
	21.4
	8.5
	0
	0
	90-106

	06/17/2010
	06/24/2010
	23.4
	5.6
	0
	21.6
	62-78

	06/24/2010
	07/01/2010
	24.2
	7.0
	0
	4.6
	79-83


