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BACKGROUND

The water quality and biological communities of Pine Creek (Taylor Co.; WBIC 1758900) were assessed in 2009-10 to document existing conditions.  A large CAFO (confined animal feeding operation; North Breeze Dairy) is proposed in the headwater area of the creek.  

Sites monitored during 2009-10 are shown in Figure 1 and extend from the proposed North Breeze Dairy site to Oak Drive.  Past monitoring data for 3 additional downstream sites (figure 2) was also assembled and reviewed. Monitoring was done for water quality parameters, macroinvertebrates, and fish communities.
WATER QUALITY

The major land use in the Pine Creek watershed is agricultural (cropland and pasture).  The creek is strongly influenced by agricultural runoff.  Runoff samples collected at Stetson Avenue were high in total phosphorus (0.237 – 1.12 mg/l) and total nitrogen (TKN plus NO3 and NO2)(1.86 – 7.57 mg/l).  Runoff sample results from this site were variable for suspended solids (<2 – 31 mg/l), fecal coliforms (<10 – 2,200 per 100ml), and chloride (10.7 – 39.8 mg/l)(table 1)(Table 1 is an excel spreadsheet that is a separate document from this narrative report).   
Stream samples (collected at Water Drive and Putnam Drive in 1997) were frequently high in total phosphorus (0.130 – 0.529 mg/l), BOD (biochemical oxygen demand)(0.12 – 4.6 mg/l), and fecal coliforms (60 – 110,000 per 100 ml), and were occasionally high in suspended solids (<5 – 53 mg/l)(table 1).  

High nutrient availability and nutrient rich sediment support abundant growth of reed canary grass and aquatic plants in much of the stream channel, especially upstream of CTH E.  The abundant vegetation growing in, and decomposing in the stream results in frequently low dissolved oxygen concentrations during baseflow conditions.  Daytime dissolved oxygen concentrations ranged from 0.2 to 2.4 mg/l from Stetson Avenue to Castle Drive.  Daytime dissolved oxygen concentrations from Pine Avenue downstream were greater than 5 mg/l.  Greater streamflows and coarser streambed substrates at and below Oak Drive result in less vegetation and higher dissolved oxygen concentrations during baseflow conditions there.  The watershed downstream of Oak Drive also has an increasing percentage of forested land use that produces higher quality runoff and possibly more groundwater discharge to the creek.  
MACROINVERTEBRATES

The Hilsenhoff biotic index (HBI) for macroinvertebrates was fairly poor (6.51-7.50)(table 1) for the 4 sites sampled in 2009 (from Hemlock Drive downstream to CTH E).  A fairly poor HBI indicates significant organic pollution is present.  Organic pollution results in lowered dissolved oxygen concentrations.  Lack of regular flow and suitable substrate prevented macroinvertebrate sampling upstream of Hemlock Drive.  
Past macroinvertebrate samples collected further downstream (Water Drive and Putnam Drive) show a trend of improving water quality.  The HBI at Water Drive was good (4.7) indicating some organic pollution, and the HBI at Putnam Drive was very good (3.9) indicating possible slight organic pollution (table 1).
The macroinvertebrate index of biotic integrity (MIBI) for the 4 sites sampled in 2009 ranged from poor (0 – 2.5) to good (5.0 – 7.4)(table 1).  A variety of habitat factors influence MIBI’s, primarily erosion/sediment load and degree of habitat diversity.  Of the 4 sites, the Castle Drive site had the poorest MIBI (2.5 = poor), while the CTH E site had the best MIBI (6.0 = good).  The Pine Avenue and Oak Drive sites had “fair” MIBI’s.    
FISH COMMUNITIES

Figure 3 shows the model-estimated natural stream communities of Pine Creek.  Natural stream communities are based on stream size and thermal regime, which will influence the type of fish community that will be present.  Most stream segments are categorized as cool (warm transition) headwaters (light green).  The segment starting at the proposed Dairy site is categorized as cool (cold transition) headwater (light blue).  The lower segment of the creek is categorized as cool (warm transition) mainstem (dark green).

A fish survey was not possible at Stetson Avenue since the stream was dry there throughout the summer.  Standard fish surveys were not possible at Gibson Drive, Hemlock Drive, or Castle Drive since the stream channel was clogged with reed canary grass and/or aquatic vegetation.  At Gibson Drive the channel was so completely clogged with submergent vegetation and duckweed, that no sampling was attempted.  The daytime dissolved oxygen concentration was only 0.3 mg/l.  
Fish sampling at Hemlock Drive found a community of 5 species dominated by low oxygen tolerant species (85%)(central mudminnow, brook stickleback, fathead minnow).  The daytime dissolved oxygen concentration was only 0.2 mg/l.   The fish community at Castle Drive had 8 species with only 37% of individuals being low oxygen tolerant species.  The daytime dissolved oxygen concentration was only 1.2 mg/l.  The quality of the fish community continued to generally improve downstream where standard fish surveys were conducted:

Pine Ave. – 8 species, 67% low D.O. tolerant, small stream IBI = 90 = good

CTH E – 13 species, 11% low D.O. tolerant, small stream IBI = 100 = excellent

Oak Dr. – 19 species, 11% low D.O. tolerant, small stream IBI = 110 = excellent 

CTH DD (2006 survey) – 21 species, 2% low D.O. tolerant, northern warmwater IBI = 90 = excellent (table 1).  
Fish species requiring coolwater conditions (stenothermal coolwater species) were present at all stream sites sampled.  Coolwater species composed the largest percentage of the total catch at Castle Drive and Pine Avenue (43% and 24%, respectively).  The percentage of the total catch which were coolwater species declined steadily at the remaining downstream stations and was only 1% at CTH DD, suggesting warmer stream temperatures are present at the lower end of Pine Creek. 
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