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SUMARY OF FINDINGS

The Rosendale Trib. (WBIC 134900) was studied between 2001 and 2005 to update the Stream Reclassifications.  The Trib. was found to be separated into three different definable Sections with two separate current and potential classifications.  These classifications are defined in the following table.
Table 1.  Summary of Rosendale Trib. Use Classifications.

	Section
	Current Use Classification
	Potential Use Classification

	
	
	

	Section I-Rosendale Trib. from the origin in the wetland at SW1/4, NE1/4, Sec. 8, T15N, R15E down to Center Rd.
	Limited Forage Fishery with current classification/Tolerant Fish and Aquatic Life under the Proposed Classification Guidelines
	The same as the Current Use.  Agricultural uses need to be improved for a a Seasonal Potential Use Classification of Warmwater Game Fish/Diverse Fish and Aquatic Life/GF to be attained. 

	Section II-Rosendale Trib. from Center Rd. down to Hill Rd. in the Village of Rosendale
	Limited Forage Fishery with current classification/Tolerant Fish and Aquatic Life under the Proposed Classification Guidelines
	The same as the Current Use but with the elimination of the Rosendale Impoundment dam (located downstream from HWY 23) and improved urban and agricultural uses a Seasonal Potential Use Classification of Warmwater Game Fish/Diverse Fish and Aquatic Life/GF can be attained.

	Section III-Rosendale Trib. from the spring area below Hill Rd. down to the confluence with the W. Br. of the Rosendale Trib.
	Warm Water Forage Fishery/Diverse Fish and Aquatic Life-Cool Water under the Proposed Classification Guidelines
	Warm Water Forage Fishery/Diverse Fish and Aquatic Life-Cool Water with Seasonal Diverse Fish and Aquatic Life-Game Fish with the elimination of the dam in the Section as well as reclaimed habitat below E. Rose Bud Rd. and maintained green corridor in the Section.


Section 303(d) of the Clean Water Act requires states to submit a list of waters that are unable to meet water quality standards.  The results of this Stream Classification indicate a recommendation that the Rosendale Trib. be put on the 303d list for inability to meet the dissolved oxygen capability of the Trib., habitat degedation and urban and agricultural problems that are identified in the main section of this report.  The Rosendale Trib. has a potentially high quality cold water habitat that is part of Section III.  This area, as is explained in the main section, is cabable of maintaining cold water temperatures through the summer due to the working springs that came out of the underground escarpment (ledge) along Hill Rd.  I am requesting that this spring fed part of Section III be established as an Exceptional Resouce Water (ERW).  
INTRODUCTION

A stream reclassification of the Tributary to the West Branch of the Fond du Lac River, called the Rosendale Tributary (WBIC 134900) to the West Branch of the Fond du Lac River (or Rosendale Tributary for short), was conducted from the summer of 2001 through the fall of 2004.  Other general observations were made in 2005.  The Rosendale Wastewater Treatment Facility was considering going into Facility’s Planning and it was apparent that current stream classification data with modern protocols were not available and were needed.  Past stream classifications were reported by Weisensel and Mazanet (1975) and Sesing and Dreher (1993).  Weisensel classified the Tributary as noncontinuous, intermediate aquatic life which is the coded classification in Wisconsin Administrative Code NR 104.  Sesing and Dreher classified the Tributary as a continuous flowing Warm Water Forage Fishery (WWFF).  This study confirms the continuous WWFF classification under the current coded classification scheme for thte lower reaches near the WWTF.  It also expands the classifications for the entire watershed and establishes the classification under the newly adopted (but not yet codified) 2004 classifications (WDNR 2004) which will change the lower part of the Rosendale Tributary from Hill Rd. below HWY 23 downstream to Diverse Fish and Aquatic Life-Cool Water (DFAL-CW).  Also, data collected determined the potential for increased water quality and needed protection in the section below HWY 23.  General upstream above Rosendale non-point source concerns as well as urban runoff concerns were addressed.
During this study the Village of Rosendale WWTF operated an extended aeration activated sludge plant with nominal capacity of 216,000 gpd.  This package plant was constructed in 1981 to augment the original Walker Tank.  In 1990, a new aeration tank was constructed and the original Walker Tank was converted into an aerobic sludge storage tank.  There was no chlorination during this study.  No other point sources existed to the Rosendale Trib. during this study.  Non-point source and stormwater was apparently a significant concern and was noted but not studied. All residents of the Village of Rosendale have their own wells.  Average daily water usage is estimated at 122,000 gpd or 0.189 cfs (Rosendale, Village of.  2006).  I point this out in particular since it could be a significant factor in how stable the spring input to the Trib. is maintained (i.e. more well-water use would equate to more water taken from the aquifer that feeds the Trib. via springs resulting in less spring flow and/or less stable spring flow).  This could have a major effect on the biota of the Trib.
ROSENDALE SURVEY METHODS AND STUDY AREA OVERVIEW
The site descriptions for this Rosendale Trib. stream classification study are in Table 1.  The sites are illustrated on the map in Figure 1.  The Rosendale Trib. is 5.0 miles long originating in the wetland in the SW1/4, NE1/4, Sec. 8, T15N, R15E TN of Rosendale. Unlike some of the other streams in Fond du Lac County (such as Campground and Parsons Cr.) it doesn’t clearly originate from an open escarpment area.  From that point to the wooded area between Sites R5 and R6 the Trib. was intermittent in the driest year of the study (2005) but was found to be continuous in the other study years of 2001-2004 from Site R2 downstream.  The types of analyses conducted at each site are tabled in Table 1 with the Site Descriptions.  The total area of the Rosendale Subwatershed was 3705 acres as determined from the Arcview Map shown in Figure 1.  
Fish Community Assessment

Fish Surveys were conducted as described in Guidelines for Assessing Fish Communities of Wadable Streams in Wisconsin (WDNR, 2000).  Fish surveys were conducted (summer 2001) using a backpack shocker.  Fish surveys were conducted by DNR personnel Michael Reif, Keith Otis and Mark Stanek.  All fish were field identified by Keith Otis.  
Table 1.  Rosendale Trib. Site descriptions.

	Site
	Distance From Confluence With W. Rosendale Trib.

 (feet)
	Site Analyses Done
	SWIMS

Station ID
	Lat-Long
	Site Description

	
	
	
	
	
	

	R0
	27460
	V
	10022638
	-88.735364

 43.787561
	Rosendale Trib. Origin location in wetland at SW1/4, NE1/4, Sec. 8, T15N, R15E

	R1
	23528
	V
	10022639
	-88.7230404

 43.7926746
	Rosendale Trib.-immediately above HWY M (NW1/4, NW1/4, Sec. 9, T15N, R15E)

	R2
	12858
	V, F, T, D, C
	10022640
	-88.6858847

 43.7985073
	Rosendale Trib.-immediately above Center Rd. (NE1/4, SE1/4, Sec. 3, T15N, R15E)

	R3
	9863
	V, TP, T, D
	10022641
	-88.6793882

 43.8059371
	Rosendale Trib.-immediately above bridge in Taylor Park (NW1/4, Sec. 2, T15N, R15E)

	R4
	7242
	V
	10022642
	-88.673224

 43.8071165
	Rosendale Trib.-immediately above HWY 29 (NW1/4, NE1/4, Sec. 2, T15N, R15E)

	R5
	6493
	V, H, C
	10033643
	-88.6712761

 43.8083447
	Rosendale Trib.-immediately below spillway of Rosendale Pond (SW1/4, SE1/4, Sec. 35, T15N, R15E)

	R6
	3685
	V, F, H, C, M, T
	10022644
	-88.6650377

 43.8127192
	Rosendale Trib.-starts below old RR bridge (NW1/4, SW1/4, Sec. 36, T15N, R15E)

	R7
	2748
	V, T
	10022645
	-88.6607732

 43.8146149
	Rosendale Trib.-75 ft. above WWTF outfall (Temp. Probe Site (NW1/4

	R8
	2370
	V
	10022646
	-88.6607514

 43.8155875
	Rosendale Trib.-500 ft. below Rose-Eld Rd. (SW1/4, NW1/4, Sec. 36, T15N, R15E)

	R9
	700*
	V
	-
	-88.661363

 43.820396
	Rosendale Trib.-above confluence with Graphic Packaging Trib. 2000 feet below Rose-Eld Rd (NW1/4, NW1/4, Sec. 36, T15N, R15E)


*It is 2621 feet between confluence of E. and W. Br. of Rosendale Trib. and the confluence with the W. Br. of the Fond du Lac R.

Figure 1.  Rosendale Subwatershed Map with Sample Sites and Classification Sections.
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Habitat Assessment
Habitat assessment was conducted in the summer of  2001 at Site R6 according to the Guidelines for Evaluating Habitat of Wadable Streams (WDNR, 2000).  The habitat survey was conducted by Michael Reif, Greg Moeller and Jennifer Huffman.  Instantaeous flow was conducted during the habitat assessment with a Swoffer Instruments, Inc. Model 2100 Services current meter.  D.O. and Temp. were conducted as well using a YSI 55 D.O. temp. meter.  Data was evaluated and scored according to Fish Habitat Rating-Stream (FHR-Streams) as described in Guidelines for Evaluating Fish Habitat in Wisconsin Streams (Simmons, Lyons and Kanehl, 1994).

Macroinvertebrate Community Assessment  
Macroinvertebrates were collected at Site R6 in the fall of 2001 and the spring of 2002, and fro Site R5 in the fall of 2001.  Site R6 was selected for macroinvertebrate analyses since it was the highest quality site found in the Subwatershed and could be used as a reference for the overall subwatershed potential.  The R6 samples were delivered to the University of Wisconsin-Stevens Point Aquatic Entomology Lab for identification.  A Hilsenhoff Biotic Index (HBI) was calculated and ratings assigned for each sample.  The R5 sample was picked and identified by me.  The samples analyzed by the UW-ST. Pt. Entomology Lab were picked accorindg to a grid subsample.  I identified and counted the entire sample from R5 so the total numbers listed in this report are much greater for R5 than R6.  Also in the summer of 2002 several individuals of Pycnopsyche sp that were in diapause were collected from site R6 where they were always found in good numbers and reared in aerated water in half-gallon wide-mouth mason jars at the DNR Oshkosh Area Office.  As each hatched in the fall of 2002 it was preserved along with its pupal exuviae and case.  Adults were identified to species used the adult key of Betten (1951).
Water Quality Assessment
Onset temperature loggers were placed at Sites R7 in 2001, R6 in 2003 and 2004, and R3 in 2003.  Loggers were attached inside PVC canisters (see Photo1) that had slits cut in 2 sides to allow water to freely pass through and create a continuous flow past the probe.  The canisters were attached to rebar pounded into the stream bottom.  The canisters were either allowed to lay on the stream bottom (in riffles as at Site R6) or were tied to the sides of the rebar in deeper runs/pools (as with Sites R3 and R7) to keep them in the flow and from sedimenting over.  Instantaneous measurements were taken throughout the study with a YSI 55 meter.  A YSI 85 was used in Nov. of 2006 which also includes conductivity and specific conductivity (spec. cond. being corrected for temp.)  Chemical samples for T-Hardness, N-series, P and field pH were conducted at Site R6 in 2001.  
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RESULTS AND DISCUSSION
The Rosendale Trib. Watershed from the origin wetland at Site R0 to the confluence with the East Trib. to RosendaleTrib. (about 1 mile prior to entering the W. Br. of the Fond du Lac River) can be separated into 3 different sections which function according to the adjacent watershed:

1. From the origin wetland down to Center Rd. at Site R2 it is intermittent 

during dry summers (e.g. the summers of 2003 and 2005).  In this stretch it was heavily affected by agriculture and ditching.


2.
In the stretch from Site R2 to R5 it was intermittent only during the driest   

summers (e.g. Aug. 2005).  During summers where flows are sufficient 



(e.g. 2003 when there was good rainfall in May and June) flows and 


Temperatures were sufficient to maintain cool/cold water conditions (see 



Figure 2).

3.      In the stretch downstream from Site R5 to the confluence with the W. Br. 
of the Fond du Lac River is included Site R6 which was considered the reference Site for the Watershed and had the highest quality (habitat and water quality).

Rosendale Trib. Section I
The classification of this Section of Rosendale Trib. can be defined by the fish shocked at Site R2 during the summer of 2001 (see Table 2).  The summer of 2001 was a normal summer hydraulically so the fish population was able to be dominated by the cool-water Pearl Dace.  However, due to the intermittent conditions during dry years it should be classified Limited Forage Fishery (LFF) from the Origin to Center Rd.
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Rosendale Trib. Section II
The classification of Section 2 was fairly degraded down to the small impounded pond below HWY 23.  I did general macroinvertebrate visual evaluations where it flowed through Rosendale Park in the summer and found the population to be low, or devoid, of higher quality insects such as mayflies or caddisflies.  Though during normal flow summers the water temp. was found to be cool/cold (See Figure 2) it appeared oxygen was too low during low D.O. times of the year to sustain higher quality macroinvertebrates.  There were panfish, perch and northern pike in the impounded pond below HWY 23.  Locals appear to fish this pond occasionally.  This section was found to be dry during August 2005 indicating hydraulic concerns.  However, higher quality macroinvertebrates in the riffle below the impoundment dam indicated the potential for increased quality if the urban degredation above Site R4 and other hydraulic concerns in the upstream watershed could be addressed.  The extent of this study was not sufficient to define these problems other than to generally conclude they are hydraulically and habitat related and due to urban and agricultural modifications of the Trib. and watershed.   
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While doing the habitat evaluation in 2003 below the dam I observed at least 2 large northern pike at the downstream base of the dam.  It is difficult to know for sure if the gamfish mentioned above would be there if the impoundment were not there.  With current urban and agricultural modifications of the watershed above Site R5 and below Site R8 (described in Section III below) I would expect  that gamefish would only be available seasonally (spring) and during high flow summers.  Since the impoundment existed there during this study and clearly contained gamefish this section should be classified Warm Water Game Fish (WWGF) or (DFAL-GF) with the most recent classification as yet to be codified.

Table 2.  Rosendale Site 2 fish survey data (sampled 6/25/2001).

	Taxa
	Number
	Tolerance

	
	
	

	Brook Stickleback (Culaea inconstans (Kirtland))
	7
	T

	Central Mudminnow (Umbra limi (Kirtland))
	4
	T

	Creek Chub (Semotilus atromaculatus (Mitchill))
	2
	T

	Fathead Minnow (Pimephales promelas Rafinesque)
	5
	T

	Pearl Dace ( Margariscus margarita (Cope)) 
	24
	O

	White Sucker (Catastomus commersoni (Lacepede))
	5
	T

	
	
	

	Total
	47
	

	CW IBI
	10
	Poor

	WW IBI
	22
	Poor


Macroinvertebrates were collected from Site R5 on the same date (Oct. 18, 2001) the Site R6 macroinvertebrate samples was collected.  The R5 sample was picked and identified by me.  I picked and identified every individual macroinvertebrate from the R5 sample.  I was interested in getting the best overall evaluation of existing species.  The sample collected at the  same time as the R6 sample.  Notable were the lack, of Diptera and the lower diversity of Tricoptera as well as the existence of a single individual of the winter stonefly Allocapnia.  As was evidenced by the R6 samples, the fall population at the time of sampling, was considerably less diverse.  The Tricopteran genera Ceratopsyche and Psychomyia were not present as in the R6 sample.  Another significant missing macroinvertebrate was Gammarus which was in good number in the R6 sample.  However, this appears to be sufficient evendence to indicate a significant difference in population compared to the R6 sample and the reduction in diversity may have occurred as a result of the upstream impoundment.  The existence of the stonefly can be considered a residual of the non-attained use potential of this stream. 

[image: image11.jpg]




 [image: image12.jpg]



[image: image13.jpg]




Table R5m  Rosendale Creek Site 5 macroinvertebrate taxa list (collected 10/18/2001).

	Taxa
	# Counted
	HBI Value

	
	
	

	
	
	

	Ephemeroptera
	
	

	     Baetidae
	
	

	          Baetis sp
	3
	6

	          Baetis brunneicolor
	9
	4

	          Baetis phoebus
	4
	4

	     Heptageniidae
	
	

	          Stenacron interpunctatum
	8
	7

	
	
	

	Plecoptera
	
	

	     Capniidae
	
	

	          Allocapnia sp
	1
	3

	Trichoptera
	
	

	     Hydopsychidae
	
	

	          Cheumatopsyche sp
	301
	5

	          Hydropsyche betteni
	129
	6

	
	
	

	Coleoptera
	
	

	     Elmidae
	
	

	          Optioservus sp larvae
	29
	4

	          Optioservus fastiditus
	140
	4

	          Optioservus trintatus
	10
	2

	          Stenelmis sp adults
	3
	-

	          Stenelmis sp larvae
	22
	5

	          Stenelmis crenata
	1
	-

	
	
	

	Isopoda
	
	

	     Asellidae
	
	

	          Asellus intermedius
	41
	8

	
	
	

	Total
	701
	

	Biotic Index
	
	5.053


Table 2. Habitat data collected from Rosendale Trib.for Site R5 on July 31, 2001.

	Parameter
	Calculated Value
	Score
	Rating

	
	
	
	

	Riparian Buffer Width
	3m
	5
	Fair

	Bank Erosion
	0.47m
	20
	Good

	Pool Area
	31.0%
	7
	Good

	Width:Depth Ratio
	13.5 avg. thalweg
	20
	Good

	Riffle:Rifflel Ratio
	1.96
	25
	Excellent

	Fine Sediments
	22.6%
	5
	Fair

	Cover for Fish
	0%
	0
	Poor

	Total
	
	82
	Good

	
	
	
	

	HBI
	
	5.053
	Good
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Rosendale Trib. Section III
Section III is interesting in that the upper part at Site R6 was clearly of high quality with a cool water fish community dominated heavily by Pearl Dace (see Table 3) and and a high quality macroinvertebrate population (see Tables 4 and 5) with a HBI of 5.56 indicating very good water quality (Hilsenhoff, 1987).  The habitat index from the habitat evaluation of R6 indicated good quality (see Table 6).  The elimination of the dam in the middle of the site as well as expanding the buffer width could raise the habitat rating the 14 points needed to get to excellent.
The upper part of Section III was found to have a good gradient with many riffle areas containing good grave/rubble bottom down to the downstream end of Site R6.  From between R6 and R7 above the Rosendale WWTF the Trib. flattened out more and thus contained more silt bottom.  However, it still kept a good natural meander .  This condition held until E. Rose Bud Rd.  Section III was found to be heavily ditched below E. Rose Bud Rd.  We shocked Site R8 below E. Rose Bud Rd. and found the site to be very straight with a very soft silt bottom with no riffles (all due primarily to the ditching).  This ditching was found all the way from E. Rose Bud Rd. to  the wooded area near the confluence with the E. Rosendale Trib.  We shocked only a single fish (a mudminnow) from the 100 meters shocked in 2001.  We originally planned to do a formal habitat assessment at R8 but conditions indicated the habitat was clearly poor.  

This Section was found to have cool water from the continuous temp. meter recorded data at Site R7  in the Summer of 2001 (Figure 5) and Site R6 in 2003 and 2004 (Figures 7 and 9).  These figures illustrate these continuous temp. recordings with the cool range min-max range lines of 22.0-25.0 reference in each.  The 2003 temp. probe was placed in 
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a run area in the upper central part of the site under a large willow while the 2004 probe was placed in the riffle just above the RR tressel that contained the bank with good canary grass growth (see Photo 6) .  

All averages of R7 were below the lower range of 22.0 Deg. C and all maximums were below the high cool water level of 25.0 Deg. C.  An even greater illustration of cool water condtions were recorded in 2003 and 2004 at Site R6 when all averages and all but one maximum were below the lower 22.0o C level. It is important to note that the flows during the summer of 2004 were likely greater than those of 2003 due to the heavy rainfall that occurred in May and June. The temperature data at R6 even indicate evidence of cold water conditions. The biota found to be present during this study didn’t support this however, though they clearly support a conclusion of cool water conditions.  As a result,  current use all of Section III is being classified Warm Water Forage Fishery (WWFF) with seasonal WWGF.  Note, the current codified classifications does not allow for a cool water classification.  The new classification is according to the 2004 Use Guidance is Diverse Fish and Aquatic Life-Cool Water (DFAL-CW).  I expect a major reason for the cool/cold water conditions of Site R6 were that it was within a stretch of the Trib. where the adjacent watershed is wooded and sloped much more than other areas resulting in a higher head and tilt of the groundwater table.  This would result in more groundwater flow to the stream and thus lower summer stream temperatures.  
On November 9, 2006 I did a conductivity survey of Rosendale Cr. to evaluate the changes in conductivity between sites to use as an indicator of groundwater inputs.  Due to bedrock being composed mostly of limestone (typical of Fond du Lac Co.) the ground water can be considerd to be high in Ca++ ions.  Specific conductance follows the change in Ca++ and HCO3- concentration in nearly a 1:1 relationship (Wetzel, 1975).  These data are in Table 3 below.  As I suspected, and other data indicated as described above, Site R6 in Section III had one of the highest specific conductance recorded.  The other was at Site R2.  It is notable that Site R5 had the lowest spec. cond.  Two possibilities arise (both may be true).  There may have been much lower groundwater inputs above R5 than R2 or R6 and/or the high organic matter in the impoundment above R5 modified the spec. cond. by tying up and precipitating out carbonates.  (Ohle, 1955) demonstrated that calcium complexes with humic acids, especially in the sediments, alter the exchange equilibrium.  The same explaination can possibly be used for the lower spec. cond. at R3 compared to R2 since there was a wetland complex influencing the Cr. between those sites.

Table 3.  Data from YSI 85 conductivity analyses of Rosendale Cr. on Nov. 9, 2006.
	Site
	Time
	Temp.
Deg. C
	D.O.
mg/l
	D.O.
% Sat.
	Cond.
uS
Uncor.
	Specfic Cond.
uS
Corrected
	ppt

	
	
	
	
	
	
	
	

	R2
	10:37
	8.8
	8.8
	75.7
	570
	824
	0.5

	R3
	10:30
	8.7
	7.3
	62.7
	392
	569
	0.3

	R5
	10:20
	9.9
	10
	89
	171
	297
	0.1

	R6
	10:10
	10.4
	11.2
	101.3
	635
	881
	0.4


It is notable to mention that reference Site R6 was found to always have a good population of the caddisfly Pycnopsyche guttifer (there may have been more than one species of Pycnopsyche).  This boarderline coolwater/warmwater species had a HBI of 2 indicating excellent water quality conditions. No individuals were fond in the fall or spring samples of 2001/2002.  In the fall most, if not all, were in the egg stage.  Pycnopsyche larvae spend the summer in diapause and pupate/hatch in August/September just before leaf fall (its primary source of food).  I don’t know why none were found in the Spring of 2002 sample other than to say that since Pycnopsyche in the Rosendale Trib. was a boarderline riffle/run, and run species, it may have been missed since the samples was mainly done in riffle areas.  Pycnopsyche populations can be a good indicator of the health of Site R6 over time since they were found to be in such good populations and are good indicators of the quality of surface waters (HBI of 4 indicating very good water quality (Hilsenhoff, 1987)).  They also need bark to make their cases so a maintenance of the wooded green corridor adjacent to R6 would be important. 
Figure 2.  Rosendale Trib. upper part of Section III showing start and Site R6.
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On November 13, 2006 I conducted a visual inspection of the springs that feed into the upstream end of Section III.  The  Village of Rosendale WWTF Operator, Dan Holdridge gave me a tour of the spring areas.  Photos 13-16 were taken of these spring areas during that inspection.  According to information relayed to me by Dan Holdridge, the springs work via a discharge from the ledge bedrock (escarpment) which underlies a confining layer.  He said the confining layer is about 12 feet down in the upper areas of the subdivision adjacent to Hill Rd.  It is likely near the surface immediately adjacent to the Trib.  This ledge is most likely constructed of dolomitic bedrock which would account for the high conductivities I listed in Table 6 and discussed earlier.  Dan Holdrdge relayed to me an informative situation which explains the situation well.  He said while putting in the catch basin during construction of the stormsewer adjacent to Fern  and Hill Rds. the contractor decided to puncture this confining layer to install the catch basin 
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deeper.  He said as soon as they puncture the layer the groundwater shot up 6 feet.  He said they had to then pump a lot of water to keep the hole open enough to install the storm sewer.  It is particularly important that this confining layer be kept intact so the pressure working the springs is maintained.  Not doing this would result in greater variation in baseflow and could, if taken too far, significantly effect the cold water resource these springs produce.  The temperature data I have illustrated in Figures 5, 7 and 9 clearly define these cold temperatures.
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Figure 3.  Rosendale Trib. 2005 Aerial Photo of Site R6.
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Figure 4.  Rosendale Trib. Section III Stretch of Trib. requested for ERW.
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Figure 5.  Rosendale Trib. continuous temperature data from Site R7 for the summer of 2001.
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It is important to note that no darters were found at Site R6 (or anywhere else in the Rosendale Trib.)  This was surprising since coolwater gravel riffles and gravel/rubble bottom existed throughout most of R6 indicating conditions to be very good for darters.  It is possible that the poor habitat below E. Rose Bud Rd. combined with the dam within Site R6 provided barriers to darters.  It was unknown how well darters populated the Trib. below the study area or the W. Br. of the Fond du Lac R. below the study area.  It would be most important now to find out if a source population of darters exists in the W. Br. of the Fond du Lac near the confluence with the Rosendale Trib.  Answers to these darter questions could help considerably in understanding how the Rosendale Trib. can meet its full potential.
Figure 6.  Rosendale Trib. Site R7 vs air temp. linear regression for summer 2001.
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Figure 7.  Rosendale Trib. Site R6 continuous temperature data from summer 2003.
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Table 3.  Rosendale Site 6 fish survey data (sampled 6/25/2001).

	Taxa
	Number
	Tolerance

	
	
	

	Brassy Minnow (Hybognathus hankinsoni Hubbs)
	1
	O

	Brook Stickleback (Culaea inconstans (Kirtland))
	4
	T

	Central Mudminnow (Umbra limi (Kirtland)
	9
	T

	Creek Chub (Semotilus atromaculatus (Mitchill))
	8
	T

	Fathead Minnow (Pimephales promelas Rafinesque)
	8
	T

	Green Sunfish (Lepomis cyanellus Rafinesque)
	2
	T

	Northern Redbelly Dace (Phoxinus eos (Cope))
	23
	O

	Pearl Dace ( Margariscus margarita (Cope)) 
	217
	O

	White Sucker (Catastomus commersoni (Lacepede))
	4
	T

	
	
	

	Total
	275
	

	CW IBI
	30
	Fair

	WW IBI
	36
	Fair


Figure 8.  Rosendale Trib. Site R6 vs Ripon WWTF air temp. linear regression for summer 2003.
[image: image30.emf]y = 0.3128x + 9.9716

R

2

 = 0.66

0.0

5.0

10.0

15.0

20.0

25.0

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

Ripon WWTF Temp. Deg. C

Site R6 Temp. Deg. C

R6 Vs Air Temp.

Linear (R6 Vs Air Temp.)



[image: image31.jpg]



Table 4.  Habitat data for Site R6 collected Aug. 24, 2001.

	Parameter
	Calculated Value
	Score
	Rating

	
	
	
	

	Riparian Buffer Width
	6.19m
	10
	Good

	Bank Erosion
	0.02m
	15
	Excellent

	Pool Area
	22.9%
	3
	Fair

	Width:Depth Ratio
	13.09 avg. thalweg
	10
	Good

	Riffle:Rifflel Ratio
	5.23
	15
	Excellent

	Fine Sediments
	40.4%
	5
	Fair

	Cover for Fish
	6,4%
	5
	Fair

	Total
	
	63
	Good

	
	
	
	

	HBI
	
	4.420
	Very Good

	CW IBI
	
	30
	Fair

	WW IBI
	
	32
	Fair
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Figure 9.  Rosendale Trib. Site R6 continuous temp. data for summer 2004.
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Table 5.  Chemical data from Rosendale Trib. Site R6 collected August 20, 2002.

	Parameter
	Result

	
	

	Total Calcium (mg/l)
	87.5

	Total Hardness (mg/l)
	433

	Total Magnesium (mg/l)
	52.2

	Ammonia (as N) (mg/l)
	0.007

	Water Temp. Field (Deg. C)
	15.0

	Field pH (s.u.)
	7.8

	Dis. Oxygen (mg/l)
	9.2
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Table 4.  Rosendale Creek Site 6 macroinvertebrate taxa list (collected 10/18/2001).

	Taxa
	# Counted
	HBI Value

	
	
	

	Ephemeroptera
	
	

	     Baetidae
	
	

	          Baetis brunneicolor
	2
	4

	
	
	

	Trichoptera
	
	

	     Hydopsychidae
	
	6

	          Cheumatopsyche sp
	43
	5

	          Hydropsyche betteni
	12
	6

	          Ceratopsyche sp
	
	1

	          Ceratopsyche slossonae
	9
	4

	     Psychomyiidae
	
	

	          Psychomyia flavida
	1
	2

	
	
	

	Coleoptera
	
	

	     Elmidae
	
	

	          Optioservus sp
	41
	4

	          Optioservus fastiditus
	34
	4

	          Stenelmis sp
	4
	5

	     Psephenidae
	
	

	          Ectopria leechi  (sp. 1)
	1
	5

	
	
	

	Diptera
	
	

	     Simuliidae
	
	

	          Simulium sp
	1
	

	          Simulium fibrinflatum
	1
	6

	     Tanypodinae
	
	

	          Arctopelopia sp
	1
	

	     Tanytarsini
	
	

	          Rheotanytarsus sp
	1
	6

	
	
	

	Amphipoda
	
	

	    Gammaridae
	
	

	         Gammarus pseudolimnaeus 
	27
	4

	
	
	

	Isopoda
	
	

	     Asellidae
	
	

	          Caecidotea sp
	3
	

	
	
	

	Oligochaeta
	
	

	     Tubificidae
	1
	

	
	
	

	Hirudinea
	
	

	     Erpobdellidae
	1
	

	
	
	

	Total
	190
	

	Biotic Index
	
	4.420


Table 5.  Rosendale Trib. (Site R6) macroinvertebrate list from the April 29, 2002 sampling.

	Taxa
	Number Counted
	HBI Number

	
	
	

	Amphipoda
	
	

	      Gammaridae
	
	

	           Gammarus pseudolimnaeus
	66
	4

	Coleoptera
	
	

	      Elmidae
	
	

	           Dubiraphia sp
	2
	6

	           Dubiraphia quadrinotata
	1
	5

	           Optioservus sp
	20
	4

	           Optioservus fastiditus
	19
	4

	           Stenelmis sp
	3
	5

	           Stenelmis crenata
	1
	5

	Diptera
	
	

	      Chironomidae
	
	

	           Chironomini
	
	

	                Cryptochironomus sp
	1
	8

	                Microtendipes pedellus group
	1
	6

	                Polypedilum nr. convictum
	8
	5

	                Polypedilum nr. fallax
	10
	4

	           Diamesinae
	
	

	                Diamesa sp
	1
	5

	           Orthocladiinae
	5
	-

	           Orthocladiinae pupae
	3
	-

	                Brillia flavifrons group
	2
	5

	                Chaetocladius piger group
	2
	5

	                Corynoneura sp
	1
	7

	                Eukiefferiella claripennis group
	1
	8

	                Orthocladius sp 
	10
	6

	                Tventenia sp A
	4
	4

	           Prodiamesinae
	
	

	                Prodiamesa sp
	1
	3

	           Tanytarsini
	
	

	                Paratanytarsus sp A
	1
	6

	                Rheotanytarsus sp
	12
	6

	      Empididae
	
	

	           Chelifera ap
	2
	6

	      Tipulidae
	
	

	           Tipula sp
	1
	4

	Ephemeroptera
	
	

	      Heptageniidae
	
	

	           Stenacron interpunctatum
	5
	7

	Isopoda
	
	

	      Asellidae
	
	

	           Caecidotea sp 
	2
	-

	Oligochaeta
	
	

	      Naididae
	1
	-

	      Tubificidae
	1
	-

	      Haplotaxoida
	1
	-

	Plecoptera
	
	

	      Capniidae
	
	

	           Allocapnia sp
	1
	3

	Trichoptera
	
	

	      Hydropsychidae
	1
	-

	           Ceratopsyche slossonae
	7
	4

	           Cheumatopsyche sp
	39
	5

	           Hydropsyche betteni
	4
	6

	      Psychomyiidae
	
	

	           Psychomyia flavida
	2
	2

	      Uenoidae
	
	

	           Neophylax sp 
	4
	3

	
	
	

	Total Number Counted
	248
	

	HBI
	
	4.592
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CONCLUSION
The upper two sections (Sections I and II) of the Rosendale Trib. did not have sufficient groundwater inputs to sustain continuous flows in the driest parts of the driest years.  As discussed earlier, the Rosendale Trib. starts in a wetland rather than a high groundwater input escarpment as with Campground Cr. and Parsons Cr. in Fond du Lac County.  Sufficient inputs to maintain year around flows in the driest years (such as 2003) only exist in the wooded  and higher gradient area of Section III below Hill Road near the Village of Rosendale Fire Station down to above the WWTF at East Rose Bud Rd.  This Section was defined by Reference Site R6.  Also, biota indicate low D.O. in the stretch of stream that flows through the Village of Rosendale Park area.  These conditions along with the defined fish population at Site R2 resulted in the appropriate stream classification of LFF under the current coded classification of Wisconsin Administrative Code NR 104 and TFAL with the 2004 Use Guidelines.  Section III from the spring area below Hill Rd. down to the confluence with the E. Rosendale Trib. is defined by Reference Site R6 which, due to a cool water fish population, high quality macroinvertebrates population and good habitat and cool/cold water conditions is clear evidence for WWFF under the current coded classification or DFAL-CW under the 2004 Use classification.  The impoundment below HWY 23 (above Site R5), due to the gamefish it contained, can be classified as WWGF or DFAL-GF under the new 2004 Use classification.  However, it is an artificial condition which cannot define the entire stream as WWGF year around.  Section III does have significant problems.  The ditched area below E. Rose Bd. Rd. resulted in very poor habitat with little conditions for quality macroinvertebrates or quality fishery.  There was a small dam in Site R6 that could have been a boundary for fish migration.  Also, the impoundment above Site R5 was a clear boundary to fish migration.  A restoration of the habitat in the ditched area at and below Site R8 and elimination of the impoundment would result in a seasonal potential classification of WWGF in Sections II and III and could provide migration in the spring to the wetland area above the Village of Rosendale.  
Other recommendations of this study are:  1) that the WWTF discharge remain below the high quality area of Site R6 (preferably that it stays in the area it is in between Sites R7 and R8); 2) that the wooded area adjacent to, and above, Site R6 be maintained as a green corridor so the high quality conditions that were found there can be continued; and 3) that the groundwater pressure that works the springs to Section III be maintained (which means to make sure the confining layer above the ledge is not punctured during any construction).
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Photo 5.  Rosendale Trib. downstream end of  Site R6. Looking upstream under the old RR bridge (now part of a bike/walking trail).  The pink ribbon identified the downstream end of Site R6.  Summer of  2003.





Photo 6.  Rosendale Trib. impoundment below HWY 23 .  Looking downstream from HWY 23.  Photo taken in summer 2001.





Photo 7.  Dam below Village of Rosendale Trib. impoundment.  Photo taken summer of 2003.





Photo 10.  Rosendale Trib. Site R6 looking upstream from the Trail Bridge.  Note the difference in stream bank cover from the foreground canary grass vegetated banks to the middle ground eroded lawn bank on the left.  Photo taken in summer 2001.





Photo of Rosendale Tributary to the West Branch of the Fond du Lac River at Site 5 below HWY 23.





Photo 1.  PVC canister and temperature probe.  The probes were placed in the canisters to protect them.  The slots in the PVC were to allow flow through.  Photo taken by Al Neibur.





Photo 9.  Rosendale Trib. looking downstream past Site R5.  The wooden walkbridge was near    the bottom end of Site R5.  Summer 2003.





Photo 17.  Rosendale Trib. Site R6 dam.  This dam was only 12 inches high but was apparently a barrier to fish migration upstream during normal flow conditions.  Summer 2001.





Photo 18.  Rosendale Trib. Site R6 upper end.   Looking downstream from the upstream end of the site (designated by the pink ribbon on the tree).  Summer 2001.





Photo 16.  The summer 2004 Site R6 temp. probe.  The probe was attached to the rebar seen in the lower center of the photo.  This was a well established riffle located immediately above the RR tressel.  The beginnings of this riffle  can be seen in the lower part of Photo 4. 





Photo 3.  Concrete slab across Rosendale Trib. at upstream end of Rosendale Park.  This slab appeared to hold back water and partially act as a dam during normal to low flow periods.  November 22, 2006).





Photo 4.  Rosendale Trib. in Rosendale Park .  Looking downstream from concrete slab seen in last photo.    The wooded area in the next photo (Photo 8) can be seen in the background.  November 22, 2006.





Photo 5.  Rosendale Trib. in the woods below Rosendale Park.   Looking downstream.  Note the distinct meanders.  The macroinvertebrate population appeared to improve by this point with observable baetids and hydropsychids.  November 22, 2006.





Photo 19.  Rosendale Trib. looking downstream from East Rosebud Road.  The WWTF outfall concrete slab can be seen to the upper right.  November 13, 2006.





Photo 12.  Major spring area along the upper end of Rosendale Trib. Section III.  The water in the photo is the spring area, the Trib. is in the background.  The green in the water was a good growth of water cress.  November 13, 2006.





Photo 14.  Rosendale Trib. looking downstream from near the upper end of Section III.  November 13, 2006.





Photo 13.  Storm sewer outfall across the intersection of Hill and Fern Rd.  A major spring outflow was located to the right of the outfall.  This spring was one of the first to Section III.   November 13, 2006. 





Photo 15.  Culvert that delivered the tiled spring water.  This was the ground water from the upper residential neighborhood near East Rosebud Rd.  November 13, 2006.





Photo 16.  Rosendale Trib. looking downstream from the colverted  spring input seen in photo 9.    This was still above Site R6.  November 13, 2006





Photo 2.  Rosendale Trib. Site R2 above Center Rd.  Summer 2001.





Photo 8.  Riffle in Rosendale Trib. Site R5.  Summer 2003.
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