DEER TAIL CREEK (RUSK CO.) ASSESSMENT, 2009
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BACKGROUND
Deer Tail Creek is located in central Rusk County (WBIC – 2221700).  Watershed land use upstream of Hwy. 27 is about 45% agricultural, 37% woodland, 16% wetland, and 1% urban.  The villages of Tony (pop. 114) and Glen Flora (pop. 108) are present.  The stream supports a warm water sport fishery for much of its length and transitions to a warm water forage fish community at its upper end.  
The stream was monitored upstream of Hwy. 27 during 2009 in response to potential problems identified by DNR fisheries staff in 2007 and 2008.  In May of 2007 a die-off of redhorse was observed in the vicinity of Larson Rd. (Stream site locations are identified in figures 1 and 2.)  About 150 dead shorthead and golden redhorse were found.  Fish samples tested for VHS were negative, but a cause of the die-off was not identified.  
In August of 2008 a fish survey upstream of Hwy. 27 noted a septic odor present.  Numerous dead mussels were observed, some of which were still embedded in the stream bottom.  Minnows and darters were noted to have a higher than normal incidence of tumors and lesions.  A deteriorated 55 gallon drum was found in the stream.   
FISH SURVEYS
Recent data collected for Deer Tail Creek is shown in table 1.  August fish surveys (DNR fisheries staff, 2008) did not find any major impairments to fish communities.  The index of biotic integrity (IBI) for northern Wisconsin warm water streams indicated good to excellent conditions at the 4 sites surveyed.  Gamefish species present included northern pike (up to 25.3 in.), smallmouth bass (up to 16.6 in.), and walleye (up to 25.8 in.).  Panfish species present included rock bass, pumpkinseed, bluegill, yellow perch, and black bullhead.  Fifteen forage fish species were also present.  

No redhorse were found at 3 of the 4 sites.  Two silver redhorse were found at the Plantz Rd. site.  The large number of dead redhorse found in 2007 were spawning fish that had gathered from downstream locations.  This section of Deer Tail Creek probably does not regularly support significant numbers of redhorse during late summer, when the surveys were done, due to its relatively small size.  There is no previous fish survey data to allow a late summer comparison.
MACROINVERTEBRATE SAMPLING
Macroinvertebrate samples were collected at 9 sites in 2009 (table 1).  Two additional sites were sampled for macroinvertebrates in 2008.  Hilsenhoff biotic index (HBI) values ranged from 3.4 to 7.8, indicating excellent to poor conditions.  HBI values reflect the degree of organic pollution, especially as it affects dissolved oxygen concentrations.  HBI’s were fair to excellent from Hwy. 27 to CTH X, with the exception of the site below Schultz Rd. that was fairly poor (HBI = 7.4).  The sample there was collected immediately below a beaver dam, since it was the only accessible location with suitable substrate and current velocity.  Because of this, the HBI value may not accurately reflect conditions in this stream segment.  Measurements of dissolved oxygen (D.O.) concentrations did not indicate a chronic D.O. shortage was occurring at the site.  It’s possible that periods of low D.O. may have occurred.

HBI values in the Glen Flora area indicated poorer conditions.  The sample at Deer Tail Trail had an HBI of 7.8 (poor).  This site is shortly below the outfall of the Glen Flora wastewater treatment facility outfall.  Measurements of D.O. showed very low D.O. concentrations during the summer (<1 mg/l).  Very low D.O. concentrations were also present above the wastewater outfall (see further discussion below).

The sample below the McGee Lake dam (2 miles upstream of Glen Flora) had an HBI of 6.7 (fairly poor).  McGee Lake is shallow and has abundant aquatic plant growth.  Wetland drainage to the lake is substantial.  Low D.O. concentrations probably occur in the lake at times.  The sample was collected about 100 feet below the dam after lake outflow passes through a high gradient riffle area that probably provides significant aeration.

The macroinvertebrate index of biotic integrity (MIBI) for the 11 sites ranged from 7.7 to 3.7 (excellent to fair).  The MIBI reflects impairments to the stream due to land use, bank erosion, embedded substrate, lack of buffer strips, and lack of habitat diversity.  All sites rated good to excellent, indicating limited impairment, except the 2 sites near Tony, below Schultz Rd. (MIBI = 3.8 = fair) and below Hwy. 8 (MIBI = 3.7 = fair).  The Schultz Rd. MIBI may be influenced by the beaver dam immediately upstream.  The Hwy. 8 site MIBI probably reflects impacts from runoff from the Village of Tony and Hwy. 8, limited buffer strips, and possibly a creosoted railroad bridge upstream of the sample location.

MUSSEL OBSERVATIONS
Observations of the presence of mussels were made at the sites visited where water depths allowed it.  Poor visibility due to stained water greatly limited observations and prevented any quantitative assessments.  The observations do establish where live mussels were present, but do not assure they were not present where none were observed.  Mussels were observed at 3 of the 12 sites where observations were made (table 1).  CTH G was the furthest downstream site where mussels were observed.  Above Hwy. 8 was the furthest upstream site where mussels were observed.

DISSOLVED OXYGEN MONITORING AND BEAVER DAMS
Dissolved oxygen (D.O.) and temperature measurements were made at 10 to 11 sites on August 11th and November 5-9th, 2009 (table 1).  Measurements were made at 3 sites on July 8th and August 27th.  A flow measurement was also made at one site on all of these 4 dates.  
D.O. concentrations were good at all sites measured during July and August, except at Deer Tail Trail, where mid-day concentrations were only 0.6 milligrams per liter (mg/l) on August 11th and 0.4 mg/l on August 27th.  Iron bacteria coatings on aquatic plants and rocks, and a septic odor were also present on these dates.  This site is about 750 feet downstream of the Glen Flora wastewater treatment facility outfall.  Wastewater effluent contributes to the very low D.O. concentrations, although naturally occurring low D.O. concentrations were present upstream of the effluent outfall.  Additional water quality monitoring data related to Glen Flora’s wastewater effluent outfall is contained in table 2.   
This segment of the stream is very low gradient.  Between CTH B (south crossing) and CTH X (east crossing) the gradient is only 2.7 feet/mile (0.5 m/km).There are also numerous beaver dams in this segment of the stream (BD4 –BD9, figure 2).  On August 27th the mid-day D.O. concentration in the first beaver dam pool receiving Glen Flora’s wastewater effluent was 0.2 mg/l.  Upstream of the effluent outfall for a distance of about 1 mile, D.O. concentrations were 0.6 to 0.7 mg/l.  There are probably additional beaver dams further upstream, but beaver dam 9 was the furthest point checked.

This segment of the stream has moderate densities of submergent aquatic plants, with higher densities below the wastewater outfall, where floating duckweed was also abundant.  The stream is bordered by large wetland areas that are a mix of sedge meadows and alder swamps.  These conditions allow low D.O. concentrations to occur.  Particulate and dissolved organic materials from the wetlands contribute to oxygen demand that depletes stream D.O. concentrations.  The low gradient and beaver dams allow organic sediment to blanket the stream bottom.  The decomposition of this organic sediment also consumes oxygen from the stream.  In-stream vegetation contributes to oxygen demand due to plant respiration at night.

Despite the very low D.O. concentrations measured, minnows were observed near the surface through much of the segment.  They probably depend on a thin surface layer of water, with a somewhat higher D.O. concentration, for survival.
Three other beaver dams were observed elsewhere on Deer Tail Creek (BD1 – BD3, Figures 1 and 2).  There are probably numerous other beaver dams present.  Beaver dams can contribute to lower D.O. concentrations by allowing oxygen-demanding organic sediment to accumulate on the stream bottom.  They can also potentially cause water temperature increases that reduce the water’s capacity to hold oxygen.  
D.O. concentrations dropped 0.3 mg/l (9.0 – 8.7 mg/l) from the upper to the lower end of the beaver dam pool at Schultz Rd. (BD2) on August 27th.  This was a distance of about 500 feet.  D.O. concentrations dropped 1.0 mg/l (10.2 – 9.2 mg/l) from the upper to the lower end of a beaver dam pool / slow run at Cloverland Rd. (BD1) on the same date.  This was a distance of about 1,270 feet.  Manure that reaches the stream and deposits in beaver dam pools is probably especially likely to contribute to stream oxygen depletion. 
CONCLUSIONS
Fish and macroinvertebrate community assessments indicate Deer Tail Creek above Hwy. 27 is generally in good condition.  Very low dissolved oxygen concentrations upstream of Glen Flora appear to be naturally occurring, but are exacerbated by Glen Flora wastewater effluent discharge.  
No chronic sources of toxicity were found. Die-offs of redhorse and mussels that were reported could have been due to a spill or discharge of a pesticide or other toxin.  In the case of the spawning redhorse, disease could have been the cause, especially since spawning fish are often heavily stressed and no other species of fish appeared to be affected.
While biological conditions are generally good, most of Deer Tail Creek has the potential to achieve excellent conditions, if agricultural best management practices (BMP’s) were consistently applied.  Streambank pasturing occurs at some sites on the creek.  Severe streambank erosion due to cattle was observed at one site on the south side of Tony and may be present elsewhere. Uncontrolled cattle access results in manure, sediment, nutrient and bacteria inputs to the stream, erodes streambanks and damages in-stream habitat.  Barnyard runoff can also contribute manure, sediment, nutrients, and bacteria to the stream.  Maps showing barnyard locations in this portion of the Deer Creek watershed, provided by the Rusk County Land and Water Resource Conservation Dept. (LWRCD) are shown in figures 3 and 4.  Manure laden field runoff, and manure deposited on the stream bottom, result in stream oxygen losses and build-up of organic sediment.  Cropland runoff contributes sediment and nutrients.  Inputs from all these sources can be minimized with appropriate BMP’s which would result in improved stream quality.  The Rusk County LWRCD has helped install a number of BMP’s in the Deer Tail Creek watershed in recent years, and is available to assist additional landowners.    

Improper trash disposal was also observed at some stream locations during fish surveys.  At a tractor ford above Hwy. 27 steel drums, fence posts and other garbage were seen.  One location downstream of Plantz Rd. had old glass, metal and other debris littering the stream bed and banks.  Such practices may have been more common in the past.  Promoting an appreciation of the value of Deer Tail Creek may reduce such incidents in the future. 
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	TABLE 1.  DEER TAIL CREEK DATA, 2008-2009

	

	
	SWIMS
	MACROINVERTEBRATE INDICES (2009)

	MONITORING SITE
	STATION I.D.
	HBI (1)
	MIBI (2)

	Hwy. 27
	553130
	
	

	Ambrose Rd.
	10030710
	3.4 = excellent
	7.3 = good

	Plantz Rd.
	10029059
	4.9 = good
	7.7 = excellent

	CTH G
	
	
	

	Larson Rd.
	10029057
	4.6 = good
	7.2 = good

	Davis Rd.
	
	
	

	Old Airport Rd.
	10029154
	
	

	Cloverland Rd.
	553036
	
	

	Deer Tail Rd. (above)
	10030708
	4.2 = very good
	7.8 = good

	Oak Grove Rd.
	553035
	
	

	CTH P
	
	
	

	Schultz Rd. (below)
	10012140
	7.4 = fairly poor
	3.8 = fair

	Hwy. 8 (below)
	10030709
	5.3 = good
	3.7 = fair

	CTH X (west crossing; below)
	10012139
	
	

	CTH X (west crossing)
	553129
	4.5 = very good
	7.4 = good

	Deer Tail Trail
	553034
	7.8 = poor
	5.5 = good

	CTH B (south crossing)
	10007744
	
	

	McGee Lake dam (below)
	10030713
	6.7 = fairly poor
	7.6 = excellent

	CTH B (north crossing)
	553169
	
	

	
	
	
	

	
	
	
	

	
	(1) HBI = Hilsenhoff biotic index
	

	
	0.00-3.50 = excellent; no apparent organic pollution

	
	3.51-4.50 = very good; possible slight organic pollution

	
	4.51-5.50 = good; some organic pollution

	
	5.51-6.50 = fair; fairly significant organic pollution

	
	6.51-7.50 = fairly poor; significant organic pollution

	
	7.51-8.50 = poor; very significant organic pollution

	
	8.51-10.00 = very poor; severe organic pollution

	
	
	
	

	
	(2) MIBI = Macroinvertebrate index of biotic integrity 

	
	influenced by land use, habitat diversity, erosion, and

	
	riparian condition.
	

	
	7.5-10 = excellent
	

	
	5.0-7.4 = good
	

	
	2.6-4.9 = fair
	
	

	
	0-2.5 = poor
	
	

	
	
	
	

	
	
	

	
	
	

	
	
	

	
	
	
	

	
	

	
	

	
	

	
	
	
	

	
	
	
	

	
	
	


	TABLE 1.  DEER TAIL CREEK DATA, 2008-2009 (CONT.)

	

	
	MACROINVERTEBRATE INDICES (2008)
	NORTHERN WARM-

	MONITORING SITE
	HBI (1)
	MIBI (2)
	WATER FISH IBI (2008)

	Hwy. 27
	5.4 = good
	5.2 = good
	90 = excellent

	Ambrose Rd.
	
	
	

	Plantz Rd.
	
	
	55 = good

	CTH G
	
	
	

	Larson Rd.
	
	
	85 = excellent

	Davis Rd.
	
	
	

	Old Airport Rd.
	5.6 = fair
	5.6 = good
	65 = excellent

	Cloverland Rd.
	
	
	

	Deer Tail Rd. (above)
	
	
	

	Oak Grove Rd.
	
	
	

	CTH P
	
	
	

	Schultz Rd. (below)
	
	
	

	Hwy. 8 (below)
	
	
	

	CTH X (west crossing; below)
	
	

	CTH X (west crossing)
	
	
	

	Deer Tail Trail
	
	
	

	CTH B (south crossing)
	
	
	

	McGee Lake dam (below)
	
	
	

	CTH B (north crossing)
	
	
	

	
	
	
	


	TABLE 1.  DEER TAIL CREEK DATA, 2008-2009 (CONT.)

	

	
	     JULY 8, 2009 MEASUREMENTS (3)
	AUGUST 11, 2009 MEASUREMENTS (3)

	MONITORING SITE
	Temp (C)
	D.O.(mg/l)
	% Sat.
	Flow (cfs)
	Temp (C)
	D.O.(mg/l)
	% Sat.
	Flow (cfs)

	Hwy. 27
	
	
	
	
	
	
	
	

	Ambrose Rd.
	23
	9.7
	111
	1.9
	21
	8.8
	99
	3.2

	Plantz Rd.
	22.6
	6.8
	79
	
	20.9
	7.3
	81
	

	CTH G
	23.3
	8.8
	103
	
	21.4
	8.5
	96
	

	Larson Rd.
	
	
	
	
	20.8
	7.1
	79
	

	Davis Rd.
	
	
	
	
	21.1
	7.9
	89
	

	Old Airport Rd.
	
	
	
	
	22.7
	8.4
	97
	

	Cloverland Rd.
	
	
	
	
	
	
	
	

	Deer Tail Rd. (above)
	
	
	
	
	23.4
	9.9
	117
	

	Oak Grove Rd.
	
	
	
	
	22.9
	9.8
	115
	

	CTH P
	
	
	
	
	22.5
	8.4
	96
	

	Schultz Rd. (below)
	
	
	
	
	
	
	
	

	Hwy. 8 (below)
	
	
	
	
	24.6
	8.9
	107
	

	CTH X (W crossing; below)
	
	
	
	
	
	
	
	

	CTH X (west crossing)
	
	
	
	
	
	
	
	

	Deer Tail Trail
	
	
	
	
	19.8
	0.6
	6
	

	CTH B (south crossing)
	
	
	
	
	
	
	
	

	McGee Lake dam (below)
	
	
	
	
	
	
	
	

	CTH B (north crossing)
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


	(3) D.O. = dissolved oxygen
	

	% Sat. = percent D.O. saturation 
	

	cfs = cubic feet per second
	

	
	
	

	

	

	

	
	
	

	
	
	

	
	


	TABLE 1.  DEER TAIL CREEK DATA, 2008-2009 (CONT.)

	

	
	AUGUST 27, 2009 MEASUREMENTS (3)
	NOVEMBER 5-9 MEASUREMENTS (3)

	MONITORING SITE
	Temp (C)
	D.O.(mg/l)
	% Sat.
	Flow (cfs)
	Temp (C)
	D.O.(mg/l)
	% Sat.
	Flow (cfs)

	Hwy. 27
	
	
	
	
	
	
	
	

	Ambrose Rd.
	
	
	
	
	2.5
	13.2
	97
	

	Plantz Rd.
	
	
	
	
	2.6
	12.9
	96
	

	CTH G
	
	
	
	
	
	
	
	

	Larson Rd.
	
	
	
	
	2.7
	13.1
	97
	

	Davis Rd.
	
	
	
	
	
	
	
	

	Old Airport Rd.
	
	
	
	
	
	
	
	

	Cloverland Rd.
	20.7
	10.2
	114
	
	
	
	
	

	Deer Tail Rd. (above)
	
	
	
	
	3.2
	13.4
	100
	

	Oak Grove Rd.
	
	
	
	
	
	
	
	

	CTH P
	
	
	
	
	
	
	
	

	Schultz Rd. (below)
	20.5
	9
	99
	
	3.1
	12.5
	93
	

	Hwy. 8 (below)
	
	
	
	
	4.1
	13.2
	101
	

	CTH X (W crossing; below)
	
	
	
	
	
	
	

	CTH X (west crossing)
	
	
	
	
	5.4
	11.7
	92
	

	Deer Tail Trail
	17.1
	0.4
	4
	4.8
	5.3
	6.2
	49
	3.2

	CTH B (south crossing)
	
	
	
	
	6.3
	9.6
	78
	

	McGee Lake dam (below)
	
	
	
	
	7.6
	10.3
	86
	

	CTH B (north crossing)
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


	(3) D.O. = dissolved oxygen

	% Sat. = percent D.O. saturation 

	cfs = cubic feet per second


	TABLE 1.  DEER TAIL CREEK DATA, 2008-2009 (CONT.)

	
	
	
	
	
	
	
	

	
	No. of live (4) 
	Rusty crayfish
	Other 
	
	
	
	

	MONITORING SITE
	mussels observed
	comments
	comments
	
	
	
	

	Hwy. 27
	nd
	nd
	
	
	
	
	

	Ambrose Rd.
	0
	abundant
	
	
	
	
	

	Plantz Rd.
	0
	abundant
	manure residue on bottom above bridge
	

	CTH G
	2
	abundant
	
	
	
	
	

	Larson Rd.
	0
	abundant
	
	
	
	
	

	Davis Rd.
	0
	abundant
	
	
	
	
	

	Old Airport Rd.
	3
	abundant
	
	
	
	
	

	Cloverland Rd.
	nd
	nd
	
	
	
	
	

	Deer Tail Rd. (above)
	0
	abundant
	
	
	
	
	

	Oak Grove Rd.
	0
	abundant
	
	
	
	
	

	CTH P
	0
	abundant
	
	
	
	
	

	Schultz Rd. (below)
	nd
	nd
	
	
	
	
	

	Hwy. 8 (below)
	14
	abundant
	
	
	
	
	

	CTH X (W crossing; below)
	nd
	nd
	
	
	
	
	

	CTH X (west crossing)
	0
	abundant
	
	
	
	
	

	Deer Tail Trail
	0
	not observed
	iron floc and septic odor present in summer
	

	CTH B (south crossing)
	nd
	nd
	
	
	
	
	

	McGee Lake dam (below)
	nd
	abundant
	
	
	
	
	

	CTH B (north crossing)
	nd
	nd
	Aug.-Oct, 2006 daytime D.O.'s were 2.3 to 3.3 mg/l

	
	
	
	mean flow-weighted TP in 2006 was 64.2 ug/l 

	
	
	
	This indicates a TP export rate of 0.18 kg/ha/yr

	
	
	
	from a nearly undeveloped drainage area.
	

	
	
	
	
	
	
	
	


	(4) Mussels were watched for, but not systematically.               nd = not determined

	Variable depths and substrates, and poor water clarity 

	due to stained water prevented a more detailed assessment. 


	TABLE 2.

	GLEN FLORA WASTEWATER EFFLUENT AND RELATED DEER TAIL CREEK DATA

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	D.O.
	D.O.
	Temp.
	
	Flow
	Ammonia-N
	Hardness (mg/l)
	Alkalinity (mg/l)
	Conductivity
	Chloride

	Sample Site*
	Date
	(mg/l)
	% sat.
	(C)
	pH
	(cfs)
	(mg/l)
	(as CaCO3)
	(as CaCO3)
	(us/cm)
	(mg/l)

	CTH B
	3/9/09
	8.6
	59
	0.3
	7.2
	
	1.03
	88.2
	
	
	

	Deer Tail Trail
	3/9/09
	9
	62
	0.4
	7.1
	3.6
	0.414
	98.4
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	40 m upstream 
	8/27/09
	0.6
	6
	17.5
	6.9
	
	0.021
	
	90.7
	190
	

	of outfall
	
	
	
	
	
	
	
	
	
	
	

	Mouth of 
	8/27/09
	0.2
	2
	17.4
	
	
	
	
	
	
	

	effluent ditch 
	
	
	
	
	
	
	
	
	
	
	

	Deer Tail Trail
	8/27/09
	0.4
	4
	17.1
	
	4.8
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	CTH B
	11/9/09
	9.6
	78
	6.3
	7.2
	
	0.02
	
	50.4
	119
	2.6

	Effluent outfall
	11/9/09
	8.3
	72
	9.7
	6.7
	
	0.266
	
	108
	1070
	146

	Deer Tail Trail
	11/9/09
	6.2
	49
	5.3
	6.7
	3.2
	<0.015
	
	48.9
	120
	2.8

	
	
	
	
	
	
	
	
	
	
	
	

	* CTH B is about 2 mi. upstream of effluent outfall
	
	
	
	
	
	

	   Deer Tail Trail is about 750 feet downstream of effluent outfall
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