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Introduction
Brewery Creek is a 5 mile long stream located in southern Iowa County.  It originates northeast of the Village of Mineral Point and flows southward to join Rock Branch.  The combined flows are then called Furnace Branch which flows another 5 miles toward the southwest to join the Mineral Point Branch.  Lead and zinc mining was prevalent in southwestern Wisconsin in the late 1800’s and early 1900’s.  Mining waste severely polluted Brewery Creek.  The few fish and macroinvertebrate species that were found were considered “tolerant” to pollution (Schlesser, 1990).  The stream was considered “biologically dead” due to toxic metals and the smothering effect of ferric hydroxide precipitate (Marshall and Fix, 1995).  

In 1992-1993, a major rehabilitation project took place which involved moving four roaster pile to a central containment area and re-routing the stream away from this “disposal” site.  Metals concentrations in the water column decreased by 80% and the stream no longer was rust colored (Ibid).  While the stream responded favorably to this action, most of the fauna was still dominated by a few tolerant species.  In 1998, the department listed Brewery Creek on its list of impaired, 303(d) waters.  In 1998 and 1999, water samples from Brewery Creek were tested in laboratory biomonitoring assays using the cladaceran Ceriodaphnia dubia and fathead minnow (Pimephales promelas).   Tests showed chronic toxicity in C. dubia  (mean number of young significantly reduced) while other acute and chronic tests showed no significant difference between the test water and the control. 
This study was simply designed to look at the fish and macroinvertebrate communities and water column metals concentrations 16 years after the project to determine if the stream continued to respond to the action.
Methods

Four sites on Brewery Creek were chosen to collect fisheries information (Figure 1).  One site at Merry Christmas Hill was chosen as site considered upstream from the former mine waste sites.  Jackson Street and Ferndale Road were considered as impact sites.  Another site was chosen approximately 3/4 miles downstream from Ferndale Road.  A site on Rock Branch was chosen as a reference site, as it is not impacted by mining wastes.  Two sites on Furnace Branch were also evaluated to determine if there might be any influence further downstream.
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The fisheries assemblage was determined by electroshocking a section of stream (minimum 35 times the mean stream width).  A backpack shocker with one probe or a stream tow barge with a generator and two probes was used depending on stream size.  All fish were collected, identified, and counted.  Sport fish were measured for length.  Macroinvertebrate sampling was conducted at the Ferndale Road and Merry Christmas Hill sites on Brewery Creek, and at Suthers Road on Rock Branch.  Water chemistry sampling for lead and zinc was conducted at these same sites. 

Results

The fisheries assemblages showed increasing diversity and species as one traveled from the relatively small waters at the upstream site to the much larger water downstream (Appendix A).  Creek chubs dominated the assemblage at all sites.  Various other warm or coolwater transitional species (Lyons, et. al. 2009) were also present.  Fifteen brown trout, 11 of which were young-of-the-year, were found at the furthest downstream Brewery Creek site.  While Rock Branch contained brown trout, it mostly contains an abundance of species generally associated with warmer water such as hornyhead chub, common shiner, and southern redbelly dace.  Furnace Branch contained a few brown trout and smallmouth bass, and a non-game assemblage dominated by white suckers and warm water forage species.  It should be noted that Furnace Branch is considerably larger water since it contains the combined flows of Brewery Creek and Rock Branch.  
As of this writing, only the macroinvertebrate sample from Ferndale Road had results available.  The sample had a Hilsenhoff (1987)Biotic Index (HBI) of 4.066 or “Very Good” rating indicating only slight possible organic pollution.  The macroinvertebrate index of biotic integrity (MIBI) was -1.74 or “very poor” (Weigel, 2003).  There were only 5 species present and over 83% of the total number of organisms was made up of the family tupulidae (crane flies) with another 13% made up by the riffle beetle, Optioservus fastiditus.
Water chemistry samples (Table 1) showed lead concentrations of 16.4 ug/l and 12 ug/l at Copper Street and Ferndale Road, respectively.  This compares to the Rock Branch which had a lead concentration of 1.9 ug/l.  Zinc was also elevated in Brewery Creek as the sample taken at Copper Street had a concentration of 109 ug/l and Ferndale Road contained 772 ug/l.  The concentration of zinc on Rock Branch was 5 ug/l.
Discussion and Conclusions

In the 15 years that have passed since the last sampling of Brewery Creek, the level of metals in the water column has changed very little.  Marshall (1995) reported concentrations of lead and zinc similar to those found in samples taken in 2009 but with zinc levels still considerably less than prior to the remediation project.  As in 1994, the concentrations of zinc which remain today at the treatment site are still considerably above the acute toxic criteria value of 334 ug/l (based on 400 mg/l hardness).
Table 1:  Brewery Creek Water Column Concentrations of Lead and Zinc (ug/l)
	Site
	Site “A”

“Upstream”
	Site “A”

“Upstream”
	Copper St 

(Upstream)
	Ferndale Road
	Ferndale Road
	Ferndale Road

	Year
	1992
	1994
	2009
	1992
	1994
	2009

	Lead
	10.31
	10.62
	16.4
	15.44
	12.36
	12.2

	Zinc
	871
	98.43
	109
	36005
	6956
	772


1) Ave. of 4 samples; 2) Ave. of 11 samples; 3) Ave. of 9 samples; 4) Ave. of 5 samples 5) Ave. of 7 samples; 6) Ave. of 9 samples
The fisheries data seems to indicate that, despite the continued elevated metals concentrations, the fishery has rebounded to some extent.  Surveys conducted in 1990 showed the presence of only creek chubs until one got further downstream by the Rock Branch (Appendix B).  Since the remediation, the species assemblage at the impacted sites has grown to 6 to 10 species with increasing numbers of fish overall although the number of fish continues to be dominated by creek chubs.  One surprising finding was the 15 brown trout at the furthest downstream Brewery Creek site along the bike trail about mid-way between Ferndale Road and the confluence with Rock Branch.  Brown trout are stocked and found in Rock Branch but had not been reported in Brewery Creek before this survey except for the brook trout found in 1994 and associated with an experimental stocking.  Rock Branch still contains a greater diversity of species than Brewery Creek.  It is interesting to note that Rock Branch is designated as a Class II trout stream, but mostly contains a diverse assemblage of fish generally associated with warmer water and a has a coldwater index of biotic integrity (Lyons et. al., 1996) of 0 (very poor).  
Biologists noted the lack of diversity of fish species and relative paucity of numbers of fish on Furnace Branch given the relative size, depth of the water, and proximity to the Mineral Point/Pecatonica River systems.  They cited the fairly wide, u-shaped channel with lack of habitat as a possible cause.  Given this observation, combined with the dilution effect of the flow from Rock Branch, it is unlikely that residual toxic discharges from Brewery Creek are impacting Furnace Branch.
In general, although the water column concentrations of metals continue to indicate impacts from historic mining in the area, the biota of Brewery Creek seem to have rebounded to some extent.  The number and diversity of fish increased after the remediation project and has shown additional improvement in this most recent survey.  Data from only 1 macroinvertebrate sample was available at this writing.  It indicated low impact from organic loading, but the lack of species diversity could either be an indication of the poor habitat and watershed characteristics (channelized system, urban and agricultural nonpoint source pollution) or remnant toxicity.  Temperature monitoring should be conducted to determine the thermal regime of this system and to more fully evaluate the natural attainable use for this stream.  Finding brown trout, along with evidence of natural reproduction is pleasantly surprising.  Continued monitoring is needed to determine if this is a spurious event, or if it marks a trend in overall improvement of the stream.
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