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Overview, Monitoring Sites & Methods
Streams with permanent flow located within the Brush Creek – Pine River sub-watershed (HUC12 - 070700051107), in Richland County were monitored by DNR for a targeted watershed project between 2013 and 2014.  The watershed is 25,341 acres in size, and land use is primarily agriculture and forested, although development in the City of Richland Center has occurred along the lower segments of all but one of the streams.  Streams monitored were Brush creek (WBIC: 1226200), Pier Spring Creek (WBIC: 1226500), which is a tributary of Brush Creek, Center Creek (WBIC: 1225800) and an unnamed tributary of Center Cr. (WBIC: 1225900).  The streams are classified as either cold water or cool-cold water natural communities, and standard DNR protocols and methods were used to assess quantitative or qualitative habitat, fish, water quality, macroinvertebrates and continuous stream temperature at various SWIMS stations (Table 1).  This report summarizes applicable stream monitoring data that were collected over a 10 year period, between 2004 and 2014. The objective was to determine if streams are meeting designated uses and evaluate stream conditions, with a goal of developing strategies to improve stream water quality.
Table 1.  2004 –2014 stream site monitoring locations from upstream to downstream.
	Stream Name
	SWIMS 
Station
	SWIMS Station Location

	Brush Creek
	10031497
	US of Buckhorn Ln.

	Brush Creek
	10031496
	US of Vivians Rd.

	Brush Creek
	533073
	US of Covered Bridge Rd.

	Brush Creek
	10031495
	US of High School Driveway

	Brush Creek
	10041730
	US of Bancroft Dr.

	Pier Spring Creek
	10042346
	Pier Spring Rd.

	Pier Spring Creek
	10031753
	US of STH-14

	Center Creek
	10042283
	DS Hyatt Springs Ln.

	Center Creek
	10020910
	US of Norman Dr.

	Center Cr.
	10040189
	US of S. Cairns Ave.

	Unnamed Trib. of Center Cr.

WBIC: 1225900
	10041733
	US of Mouth near S. Cairns Ave.


Brush Creek and Pier Spring Creek
Brush Creek is 4.04 miles long, and Pier Spring Creek, a tributary of Brush Creek is 1.62 miles long.  Both are designated as a cold water class II trout streams.  Aerial photographs along with physical stream characteristics indicate Brush Creek has been historically ditched and disconnected from the floodplain between Vivians lane and Covered Bridge Road, in the mid-stream reach, and appears to be entrenched in the lower stream reaches.  Pier Spring Creek was also historically ditched in the lower segment near the mouth, and in the upper segment near the headwaters.  Continuous temperature monitoring of Brush Creek was conducted between June 2 and September 13, 2014 near the mouth at Bancroft Drive, in the coldwater natural community stream reach.  The maximum daily mean temperature was below 22.0 degrees C, indicating stream temperatures can support coldwater fishes.  Although continuous temperature was not monitored in Pier Spring Creek, instantaneous summer grab samples showed temperatures of below 14 degrees C.   
The coldwater fish indices of biotic integrity (FIBI) at all sites in Brush Creek indicated the ratings were only fair, with scores ranging from 30 to 40 (Table 2).  Overall throughout Brush Creek, eleven different species of fish were caught, with brook stickleback (Culaea inconstans), western blacknose dace (Rhinichthys obtusus), brook trout (Salvelinus fontinalis), white sucker (Catostomus commersonii), and brown trout (Salmo trutta), dominating the catch (Table 3).  More brook trout were caught than brown trout, and both trout species appear to be naturally reproducing.  Brook trout were captured from the headwaters down to the stream mouth.  The stream has been stocked with brown trout for 37 years while brook trout have been stocked only twice, according to the fish stocking database.  FIBI ratings for Pier Spring Creek were good to excellent, with scores ranging from 70-90.  Brook trout dominated the catch, with nearly equal numbers of young of the year fish to adults, indicating good reproduction.  The stream is not stocked according to the fish stocking database.  Other fish captured were brown trout and brook stickleback in very low numbers. Verification of the stream natural community indicates that they are correctly classified as cool-cold water.  The fair FIBI rating indicate that Brush Creek has some degradation, mainly from heavily grazed riparian areas, cattle trampling the banks and loafing in the stream, but also likely from cropland runoff with very narrow riparian buffers. Much of the stream has been historically ditched from Hive Drive up to Buckhorn Lane, thus vertical eroding banks and in-stream sediment has exacerbated stream degradation.    
Table 2. Brush Creek and Pier Spring Creek fish IBI coldwater ratings and scores from upstream to downstream. 
	Stream Name/
SWIMS Station
	Station Location
	Year
	FIBI Ratings
	FIBI Scores

	Brush Cr./10031497
	US of Buckhorn Ln.
	2014
	Fair
	30

	Brush Cr./10031496
	US of Vivians Rd.
	2010
	Fair
	40

	Brush Cr./533073
	US Covered Bridge Rd.
	2013
	Fair
	40

	Brush Cr./10031495
	US High School Driveway
	2010
	Fair
	40

	Brush Cr./10041730
	US Bancroft Dr.
	2014
	Fair
	40

	Pier Spring/10042346
	Pier Spring Rd.
	2014
	Good
	80

	Pier Spring/10031753
	STH-14
	2010
	Excellent
	90

	Pier Spring/10031753
	STH-14
	2012
	Good
	70


Table 3. Fish Caught in Brush Creek and Pier Spring Creek.

	Common Name
	Scientific Name
	Number Caught

	
	
	

	Bluegill
	Lepomis macrochirus
	13

	Brook Stickleback
	Culaea inconstans
	102

	Brook Trout
	Salvelinus fontinalis
	276

	Brown Trout
	Salmo trutta
	58

	Creek Chub
	Semotilus atromaculatus
	13

	Fantail Darter
	Etheostoma flabellare
	2

	Mottled Sculpin
	Cottus bairdii
	38

	Southern Brook Lamprey
	Ichthyomyzon gagei
	16

	Lamprey spp.
	Ichtyomyzon
	4

	Western Blacknose Dace
	Rhinichthys obtusus
	75

	White Sucker
	Catostomus commersonii
	134


Quantitative or qualitative habitat in Brush Creek rated good in the headwaters and near the mouth, but only fair in the middle stream segment (Table 4).    Pier Spring habitat was collected from a segment near the mouth and rated good.   Brush Creek banks were relatively stable near the headwaters, had a fair amount of erosion in the middle segment, and were highly unstable in the lower reaches (Table 5).  The immediate headwater riparian area appeared to be well buffered with vegetation, but from Buck Horn Lane downstream to below Vivians Lane vegetated buffers were virtually non-existent.  Vegetated buffers were only fair at Covered Bridge Road with cropland and pasture outside the buffer, while at Bancroft Lane, the stream had a minimal vegetated riparian buffer that was mostly mowed or developed, and the stream was deeply entrenched with vertical eroding banks.  Percent fines were very low in the headwaters, and high in the middle and lower stream segments.  While the lower segment near Bancroft Drive had poor riparian habitat and the stream highly erosive, conversely this stretch had the most diversity of riffle, run and pool habitat, while the middle segment was nearly all a run, and the upper segment was riffles and runs.  Fish cover was also good in the lower segment with an abundance of woody debris, only fair near Covered Bridge Road due to excessive beds of the invasive aquatic plant curly-leaf pondweed (Potamogeton crispus), and some undercut banks, while fish cover near the headwaters was limited to overhanging shrubs. Habitat from Pier Spring Creek indicated that the mainly forested vegetative buffer was good, banks were not eroded, and a fair amount of fish cover was present in the form of woody debris. 
Table 4. Brush Creek and Pier Spring Creek quantitative/qualitative habitat ratings from upstream to downstream. 

	Stream Name/

SWIMS Station
	Station Location
	Year
	Habitat 
Rating
	Habitat 
Score

	Brush Cr./10031497
	US Buck Horn Ln.
	2014
	Good
	50

	Brush Cr./533073
	US covered Bridge Rd.
	2013
	Fair
	40

	Brush Cr./10041730
	US Bancroft Dr.
	2014
	Good
	50

	Pier Spring Cr./10042346
	Pier Spring Rd.
	2014
	Good
	70


Table 5. Brush Creek and Pier Spring Creek qualitative and quantitative habitat summary.
	SWIMS

Station
	Mean
Stream
Width
	Main

Habitat

Type
	Bank
Erosion
	Vegetative

Buffer
	Amount/Type
Fish

Cover
	Riparian

Habitat Type

	10031497
	1.4
	Riffle/Run
	Good
	Excellent
	Low Overhanging
	Meadow Shrubs

	533073
	3.7
	Run
	Fair
	Good
	Moderate
Undercuts
Vegetation
	Meadow
Cropland
Pasture

	10041730
	3.8
	Pool/Riffle/

Run
	Poor
	Fair
	Abundant
Woody debris
	Mowed
Developed

	10042346
	1.9
	Pool/Riffle/
Run
	Good
	Good
	Moderate

Woody debris
	Forested
Cropland


Macroinvertebrate samples were collected during fall from two sites in Brush Creek and one site in Pier Spring Creek between 2013 and 2014, and macroinvertebrate (MIBI) and family level biotic integrity (FBI) were calculated.  Brush Creek results indicate MIBI and FBI rated fair with some organic pollution at Covered Bridge Road and a rating of good at Bancroft Drive (Figure 3). Conversely, Pier spring Creek rated excellent.  
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Figure 3. Brush Creek and Pier Spring Creek Macroinvertebrate and Family Level Biotic Integrity.
Water quality results indicate both the streams have relatively good water quality.  Six monthly phosphorus samples were collected from Brush Creek at Bancroft Drive near the stream mouth, and median  phosphorus levels calculated at 0.0552 mg/l, indicating the stream did not exceed the state phosphorus criteria of 0.75 mg/l.  A single sample of phosphorus was also collected from Brush Creek near the headwaters at Buck Horn Lane, and from Pier Spring Creek near the stream mouth and levels were low at 0.033 mg/l and 0.0216 mg/l, respectively, therefore no additional sampling of phosphorus was warranted. Total Nitrogen, total suspended solids were at low levels in Brush and Pier Spring Creeks (Figures 4 & 5).  pH was within the acceptable range between 7.9-8.0, and transparency was good to excellent, ranging from 80 – 120 centimeters. 
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Figure 4. Brush Creek and Pier Spring Creek Total Nitrogen 
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Figure 5. Brush Creek and Pier Spring Creek Total Suspended Solids
Center Creek and Unnamed Tributary WBIC: 1255900
Center Creek is 2.57 miles long, and the Unnamed Tributary of Center Cr. is 1.73 miles long.  The streams have a designated use of Fish and Aquatic Life waters by default, and the natural community designation of both streams are cool-cold headwaters but a short segment in the upper segment of both streams are listed as coldwater.  Aerial photographs, and physical stream characteristics indicate that extensive ditching was done historically in both streams.  In some ditched segments, the streams are disconnected from the floodplain    Continuous temperature monitoring of Center Creek was conducted between June 2 and September 19, 2014 at Norman Drive.  Maximum daily mean temperature was below 22.0 degrees C, indicating stream temperatures can support support coldwater fishes.  A single water temperature was collected on June 15, 2015 from the unnamed tributary and was below 13.0 degrees C.  The cool-cold water FIBI ratings for Center Creek ranged from good near the headwaters to excellent at Cairns Ave. near the mouth  (Table 6).  However, in the middle stream segment at Norman Drive, too few fish were caught to calculate the FIBI, and the 2007 FIBI at that site rated poor.  The natural community verification indicated too many tolerant fish were caught at Hyatt Ln. and Norman Dr. indicating that the stream is degraded, even though temperatures appear to be cold enough to support the cool-cold natural community designation.  The FIBI for the unnamed tributary could not be calculated as only 3 fish were caught in a 120 meter stream segment.  Overall throughout Center Creek, twelve different species of fish were caught, with western blacknose dace (Rhinichthys obtusus), Brassy Minnow (Hybognathus hankinsoni). white sucker (Catostomus commersonii), and creek chub (Semotilus atromaculatus) dominating the catch (Table 7.).  A few brook trout (Salvelinus fontinalis) were caught only at the downstream most site at Cairns Avenue, and they ranged in length from 4.5 – 8.2 inches.  No brown trout (Salmo trutta) were caught.  No fish have been stocked in Center Creek, according to the fish stocking database.  Natural community verification indicates Center Creek is correctly classified as cool-cold water, but too many pollution tolerant fish were found at all but the Cairns Avenue site.  
Table 6. Center Creek and Unnamed Tributary fish cool-cold IBI ratings from upstream to downstream. 

	Stream Name/

SWIMS Station
	Station Location
	Year
	FIBI
Rating
	FIBI
Score

	Center Cr./ 10042283
	DS Hyatt Ln.
	2014
	Good
	50

	Center Cr. 10020910
	US Norman Dr.
	2007
	Poor
	20

	Center Cr./ 10020910
	US Norman Dr.
	2013
	N/A*
	N/A

	Center Cr./ 10040189
	US S. Cairns Ave.
	2014
	Excellent
	100

	Unnamed Tributary of Center/10041733
	US of Mouth near S. Cairns Ave.
	2014
	N/A*
	N/A


*Could not calculate the FIBI due to low numbers of fish collected.
Table 7.  Fish collected from Center Creek and Unnamed Tributary.

	Common Name
	Scientific Name
	Number Caught

	Bluegill
	Lepomis macrochirus
	15

	Brassy Minnow
	Hybognathus hankinsoni
	34

	Brook Stickleback
	Culaea inconstans
	5

	Brook Trout
	Salvelinus fontinalis
	5

	Central Mudminnow
	Umbra limi
	1

	Creek Chub
	Semotilus atromaculatus
	37

	Green Sunfish
	Lepomis cyanellus
	1

	Iowa Darter
	Etheostoma exile
	1

	Mottled Sculpin
	Cottus bairdii
	5

	Southern Brook Lamprey
	Ichthyomyzon gagei
	5

	Western Blacknose Dace
	Rhinichthys obtusus
	96

	White Sucker
	Catostomus commersonii
	31


Quantitative or qualitative habitat in Center Creek rated fair except for a rating of good near the mouth at South Cairns Avenue (Table 8).  The unnamed tributary of Center Creek also rated fair.  The stream segment in the vicinity of Norman Drive to the stream mouth has degradation issues mainly from mowing up to the top of the bank, historical ditching, vertical sloughing banks and in stream sediment.  The stream is disconnected from the floodplain  Further upstream in the vicinity of Lime Kiln Drive and on up to Hyatt Lane, the stream is degraded from excessive grazing of the riparian area, cattle trampling the banks and loafing in the stream.  Stream banks within the city of Richland Center are unstable, and had fair to excessive erosion (Table 9).  Fine sediments were common to excessive in runs, riffles and pools.  Both streams appeared to have a diversity of riffle, run, and pool habitat, but fish cover was generally low in Center Creek, but abundant in the tributary stream. 
Table 8.  Center Creek and Unnamed Tributary quantitative/qualitative habitat ratings from upstream to downstream.

	Stream Name/

SWIMS Station
	Station Location
	Year
	Habitat 
Rating
	Habitat 
Score

	Center Cr./10042283
	DS Hyatt Springs Ln.
	2014
	Fair
	35

	Center Cr./110020910
	US Norman Dr.
	2013
	Fair
	48

	Center Cr./10040189
	US S. Cairns Ave.
	2013
	Good
	58

	Unnamed Trib. WBIC 1225900./10041733
	US of mouth near S. Cairns Ave.
	2014
	Fair
	48


Table 9. Center Creek and Unnamed Tributary habitat summary.

	SWIMS

Station
	Mean
Stream
Width
	Main

Habitat

Type
	Bank
Erosion
	Vegetative

Buffer
	Amount/Type

Fish

Cover
	Riparian

Habitat Type

	
	
	
	
	
	
	

	10042283
	1.1
	Riffle/

Run/Pool
	Poor
	Poor
	Low
	Pasture

	10020910
	0.89
	Riffle/
Run/pool
	Fair
	Fair
	Low 

Wood
Undercut
	Mowed

Developed

Meadow

	10040189
	1.25
	Riffle/

Run/Pool
	Fair
	Good
	Moderate
Undercut
	Mowed
Developed

Forested

	10041733
	2.0
	Riffle/
Run/Pool
	Poor
	Fair
	Abundant

Wood
	Mowed

Developed


Macroinvertebrate information collected from Center Creek and the unnamed tributary between 2004 and 2014 were summarized, and macroinvertebrate index to biotic integrity (MIBI) and family level biotic index were calculated.  Center Creek near the headwaters at Hyatt Lane had a fair rating indicating there is organic pollution, while all other sites rated good (Figure 6). The unnamed tributary stream rated excellent.  
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Figure 6. Center Creek and Unnamed Tributary Macroinvertebrate and Family Level Biotic Index.
Six monthly phosphorus samples were collected from Center Creek at Norman Drive and the median  phosphorus levels calculated at 0.083 mg/l, indicating the stream should be placed on the “watch waters” list for phosphorus.  A single sample of phosphorus was also collected from Center Creek near the headwaters at Hyatt Springs Lane, and from the unnamed tributary of Center Creek (WBIC: 1225900) near the stream mouth.  While phosphorus was high in Center Creek at Hyatt Springs Lane at 0.36 mg/l, it was low at 0.03 mg/l in the tributary. Total Nitrogen and total suspended solids were also collected from two sites in Center Creek and in the tributary of Center Creek, and both parameters were low, although the nitrogen was approaching a level of 2 mg/l at Norman Drive (Figure 7).   pH was within the acceptable range in Center Creek and the tributary a levels ranging from 7.9-8.3 SU.  Transparency in Center Creek was  excellent (>120 cm) at Hyatt Springs and South Cairns sites but water was more turbid (60 cm) at Norman Drive.  Transparency was also excellent in the unnamed tributary of Center Cr.
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Figure 7. August 2014 Water Chemistry from Center Creek and the Unnamed Tributary WBIC: 1225900.

Project Summary

· Water temperatures in Brush and Center Creeks indicate the stream can support cool-cold water fishes.
· Fish and macroinvertebrate indices to biotic integrity results indicate Brush creek rates fair to good, indicating some biological degradation, while Pier Spring Creek rated good to excellent.  
· Brook trout were found all along Brush Creek and in Pier Spring Creek.
· Fish and macroinvertebrate indices to biotic integrity results indicate Center creek rated good to excellent except at the Norman drive site where the fish IBI rated poor and at Hyatt Springs Lane where the MIBI rated fair, indicating localized biological degradation, mainly in the form of organic pollution at Hyatt Springs Lane, but at Norman Creek Drive degradation appears to be related to habitat with erosion, sedimentation and lack of fish habitat.  The unnamed tributary WBIC 1225900 an FIBI could not be calculated since only three fish were caught.  Only five brook trout were found in Brush Creek, in the vicinity of S. Cairns Drive.

· The fish natural communities were assessed and verification indicates the streams are cool-cold but there are some tolerant fish in Brush Creek, and many tolerant fish in Center Creek, indicating there is some environmental degradation.
· Pier Spring Creek does not appear to have environmental degradation but there is noticeable bank erosion in the lower segment adjacent to STH-14, where it is excessively grazed, trampled by livestock and lacks a riparian buffer.  

· Habitat conditions in Brush Creek rated good, except in the vicinity of Covered Bridge Road where it rated only fair.   
· Habitat conditions in Center Creek and the unnamed tributary rated only fair, with the exception of a good rating at S. Cairns Ave.  
· The water quality condition of Brush and Pier Spring Creeks is good, and phosphorus levels meet the state standard.  
· The water quality condition of Center Creek is fair, and the stream is on the “Watch Water” list due to higher levels of instream phosphorus. 

· Brush Creek and Pier Spring Creeks are meeting their designated uses as cold water class II trout, while Center Creek and the unnamed Tributary WBIC: 1225900 are not meeting their designated uses.

Project Recommendations/Management Actions
· Reclassify the unnamed tributary of Center Creek as a macroinvertebrate stream.  The stream channel is small, base flow is intermittent and only 0.019 cubic meters/second.
· DNR should list Center Creek as impaired biologically, specifically because of a poor fish IBI rating at Norman Drive in 2007 and too few fish captured at the same location during the 2013 survey.
· Brush Creek habitat improvement should be done in the vicinity of Covered Bridge Road.
· Habitat improvement should be done throughout Center Creek, specifically provide broader vegetative stream buffers, stabilize the banks, reduce sediment and nutrients from non-point sources.
· Reconnect of Center Creek to the floodplain where feasible through bank sloping and stabilization would help reduce stream bank erosion.  
· Instream fish habitat should also be done throughout Center Creek, as the stream lacks cover for adult trout.
· Livestock were observed loafing in both Brush Cr. and Center Creek, and there are specific areas where cattle have eroded the banks on Livestock fencing and cattle crossings could help reduce erosion, sedimentation and non-point source nutrient pollution. 
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		Center Cr. (1225800)		10020910		Norman Dr.		20.1		9.1		99		468		7.9		59.6		0.103
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		Brush Creek, Center Creek & Unnamed (Pier Spring Cr.) Water Quality Data Collected Summer 2014

		Stream & WBIC		Swims Station		Location		Temp. C		DO mg/L		DO %		Sp. Cond.		pH		Nitrogen		Phosphorus Mg/l		TSS Mg/l		Transparency

		Brush Cr. (1226200)		10031497		Brush Cr. Buckhorn Ln.		17.4		9.3		97		464		8.1		0.616		0.033		2.4		120

		Brush Cr.  (1226200)		10041730		Brush Cr. Bancroft Dr.		15.7		10.0		101		488		7.9		0.969		0.090		3.8		81

		Pier Spring Creek (1226500)		10031753		Pier Spring Cr. STH-14		13.8		9.8		93		442		8.0		1.1		0.022		0.0		92

		Center Cr. (1225800)		10042283		Hyatt Springs Ln.		17.1		9.5		98		418		8.2		1.75		0.040		2.6		120

		Center Cr. (1225800)		10020910		Norman Dr.		20.1		9.1		99		468		9.1		1.95		0.074		5.0		59.6

		Unnamed Tributary of Center Cr. (1225900)		10041733		Unnamed WBIC 1225900 S. Cairns Ave.		12.2		12.7		117		474		8.3		1.25		0.031		5.4		120

																																		Brush Creek @ Bancroft

																																				Total Phosphorus

																																		May		0.0285		(min)

																																		June		0.0898		(max)

																																		July		0.0504

																																		August		0.0613

																																		September		0.0587

																																		October		0.0518

																																		Median		0.05525

																																		Mean		0.05675

																																																						Center Creek Norman Drive 2014 Phosphorus

																																																						Month		TP Mg/l

																																																						May		0.0549		(Min)

																																																						June		0.0551

																																																						July		0.0929

																																																						August		0.0740

																																																						September		0.0920

																																																						October		0.0955		(Max)

																																																						Median		0.083
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		Brush and Center Creek Water Quality Data 2013																						Brush Creek, Center Creek & Unnamed (Pier Spring Cr.) Water Quality Data Collected Summer 2014

		Stream		Location & Swims Station		H20 Temp. C		DO mg/L		DO %		SP Cond.		pH (SU)		Transp.		Phosphorus Mg/l						Stream & WBIC		Swims Station		Location		Temp. C		DO mg/L		DO %		Sp. Cond.		pH		TN		TP		TSS Mg/l		Transparency

		Brush Cr.		Covered Bridge Rd. (533073)		16.9		10.3		110		519		8.2		105		0.0768						Brush Cr. (1226200)		10031497		Buckhorn Ln.		17.4		9.3		97		464		8.1		0.616		0.033		2.4		120

		Center Cr.		S. Cairns Ave (10040189)		14.9		10.5		102		518		8.1		91		0.0779						Brush Cr.  (1226200)		10041730		Bancroft Dr.		15.7		10.0		101		488		7.9		0.969		0.090		3.8		81

		Center Cr.		Norman Dr (10020910)		20.1		9.1		99		468		7.9		59.6		0.103						Pier Spring Cr. (1226500)		10031753		Unnamed WBIC 1226500 STH-14		13.8		9.8		93		442		8.0		1.1		0.022		0.0		92

																								Center Cr. (1225800)		10042283		Hyatt Springs Ln.		17.1		9.5		98		418		8.2		1.75		0.040		2.6		120

																								Center Cr. (1225800)		10020910		Norman Dr.		20.1		9.1		99		468		9.1		1.95		0.074		5.0		59.6

																								Unnamed Tributary of Center Cr. (1225900)		10041733		Unnamed WBIC 1225900 S. Cairns Ave.		12.2		12.7		117		474		8.3		1.25		0.031		5.4		120
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		Center Cr. DS Hyatt Springs Ln. 2014		Center Cr. DS Hyatt Springs Ln. 2014

		Center Cr. US Norman Dr. 2007		Center Cr. US Norman Dr. 2007

		Center Cr. US Norman Dr. 2013		Center Cr. US Norman Dr. 2013

		Center Cr. US of S. Cairns Ave 2014		Center Cr. US of S. Cairns Ave 2014

		Unnamed Trib of Center Cr. 2014		Unnamed Trib of Center Cr. 2014
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		Brush Cr. and Tributary data

		Year		Site		WBIC		Swims station		HIBI		MIBI		SPECIES RICHNESS		GENERA RICHNESS		FIBI		SHANNON'S DIVERSITY INDEX		HBI Max 10		PERCENT SCRAPERS		PERCENT FILTERER		PERCENT SHREDDERS		PERCENT GATHERERS		PERCENT CHIRONOMIDAE INDIVIDUALS		PERCENT EPT INDIVIDUALS		PERCENT EPT GENERA

		2013		Brush Creek Covered Bridge Dr.		1226200		533073		5.399		3.4		24		23		5.8		3.492		5.438		1		34		2		59		48		17		13

		2014		Brush Cr. Bancroft Drive		1226200		10041730		4.29		5.0		30		26		4.3		2.73		4.85		0		5		5		85		9		37		19

		2014		Pier Spring Cr. at Pier Spring Dr.		1226500		10042346		3.711		7.6		26		25		4.2		3.226		3.555		7		15		5		72		2		17		36

																MIBI RATINGS

																Good/Excellent Transition 7.5

																Fair/Good Transition 5.0

																Poor/Fair Transition 2.5
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				Center Cr. and Tributary Data

		Year		Site		WBIC		Swims Station		HILSENHOFF'S BIOTIC INDEX (HBI)		MIBI		SPECIES RICHNESS		GENERA RICHNESS		FIBI		SHANNON'S DIVERSITY INDEX		HBI Max 10		PERCENT SCRAPERS		PERCENT FILTERER		PERCENT SHREDDERS		PERCENT GATHERERS		PERCENT CHIRONOMIDAE INDIVIDUALS		PERCENT EPT INDIVIDUALS		PERCENT EPT GENERA

		2014		Center Cr. DS Hyatt Springs Ln. 2014		1225800		10042283		4.585		4.1		29		29		4.6		3.619		4.674		36		29		6		24		17		29		17

		2007		Center Cr. US Norman Dr. 2007		1225800		10020910		4.37		7.0		23		23		5.7		3.12		4.79		0		6		5		80		23		24		13

		2013		Center Cr. US Norman Dr. 2013		1225800		10020910		4.746		5.8		26		23		5.2		3.573		4.617		4		38		2		54		7		43		26

		2013		Center Cr. US of S. Cairns Ave 2014		1225800		10040189		3.573		7.0		24		21		4.3		3.534		4.049		9		36		8		45		8		46		24

		2014		Unnamed Trib of Center Cr. 2014		1225900		10041733		2.924		8.2		19		19		3.9		3.059		3.695		0		25		11		64		4		39		21
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		Indian Cr. and trib data

		Year		Site		WBIC		Swims Station		HBI		MIBI		SPECIES RICHNESS		GENERA RICHNESS		FIBI		SHANNON'S DIVERSITY INDEX		HBI Max 10		PERCENT SCRAPERS		PERCENT FILTERER		PERCENT SHREDDERS		PERCENT GATHERERS		PERCENT CHIRONOMIDAE INDIVIDUALS		PERCENT EPT INDIVIDUALS		PERCENT EPT GENERA

		2013		Unnamed Trib WI. R. US STH-80		1219300		10040126 or 10041322		6.144		2.5834		19		19		5.771		2.987		5.508		0		8		10		79		40		14		21

		2013		Unnamed Trib WI R. US N. Prairie Rd		1219300		10040719		5.978		4.62501		26		26		6.065		3.072		5.03		2		3		10		84		40		13		15

		2013		Indian Creek US of STH 60		1219700		10040182		4.792		2.64422		19		17		4.479		2.482		5.346		0		25		2		68		5		32		18

		2013		Indian Creek DS of CTH OO 2nd Bridge		1219700		10040127		4.644		3.93225		23		20		4.869		3.19		4.956		6		24		15		52		27		20		15
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		Center Cr. Hyatt Springs Ln.		Center Cr. Hyatt Springs Ln.

		Center Creek Norman Dr.		Center Creek Norman Dr.

		Unnamed Trib. WBIC: 1225900		Unnamed Trib. WBIC: 1225900
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Sheet1

		Center Cr. and Unnamed Tributary of Center (WBIC: 1225900) 2014 Water Chemistry data

		Location								Nitrogen mg/l				TSS mg/l		Phosphorus mg/l

		Center Cr. Hyatt Springs Ln.								1.75				2.6		0.36

		Center Creek Norman Dr.								1.95				5		0.074

		Unnamed Trib. WBIC: 1225900								1.25				5.4		0.03
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		Brush Cr. Buckhorn Ln.
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		Pier Spring Cr. STH-14
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		Brush and Center Creek Water Quality Data 2013

		Stream & WBIC		Swims Station		Location		Temp. C		DO mg/L		DO %		SP. Cond.		pH (SU)		Transparency		Phosphorus Mg/l

		Brush Cr. (1226200)		533073		Covered Bridge Rd.		16.9		10.3		110		519		8.2		105		0.0768

		Center Cr. (1225800)		10040189		S. Cairns Ave.		14.9		10.5		102		518		8.1		91		0.0779

		Center Cr. (1225800)		10020910		Norman Dr.		20.1		9.1		99		468		7.9		59.6		0.103
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		Brush Creek, Center Creek & Unnamed (Pier Spring Cr.) Water Quality Data Collected Summer 2014

		Stream & WBIC		Swims Station		Location		Temp. C		DO mg/L		DO %		Sp. Cond.		pH		Nitrogen		Phosphorus Mg/l		TSS Mg/l		Transparency

		Brush Cr. (1226200)		10031497		Brush Cr. Buckhorn Ln.		17.4		9.3		97		464		8.1		0.616		0.033		2.4		120

		Brush Cr.  (1226200)		10041730		Brush Cr. Bancroft Dr.		15.7		10.0		101		488		7.9		0.969		0.090		3.8		81

		Pier Spring Creek (1226500)		10031753		Pier Spring Cr. STH-14		13.8		9.8		93		442		8.0		1.1		0.022		0.0		92

		Center Cr. (1225800)		10042283		Hyatt Springs Ln.		17.1		9.5		98		418		8.2		1.75		0.040		2.6		120

		Center Cr. (1225800)		10020910		Norman Dr.		20.1		9.1		99		468		9.1		1.95		0.074		5.0		59.6

		Unnamed Tributary of Center Cr. (1225900)		10041733		Unnamed WBIC 1225900 S. Cairns Ave.		12.2		12.7		117		474		8.3		1.25		0.031		5.4		120

																																		Brush Creek @ Bancroft

																																				Total Phosphorus

																																		May		0.0285		(min)

																																		June		0.0898		(max)

																																		July		0.0504

																																		August		0.0613

																																		September		0.0587

																																		October		0.0518

																																		Median		0.05525

																																		Mean		0.05675

																																																						Center Creek Norman Drive 2014 Phosphorus

																																																						Month		TP Mg/l

																																																						May		0.0549		(Min)

																																																						June		0.0551

																																																						July		0.0929

																																																						August		0.0740

																																																						September		0.0920

																																																						October		0.0955		(Max)

																																																						Median		0.083
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		Brush and Center Creek Water Quality Data 2013																						Brush Creek, Center Creek & Unnamed (Pier Spring Cr.) Water Quality Data Collected Summer 2014

		Stream		Location & Swims Station		H20 Temp. C		DO mg/L		DO %		SP Cond.		pH (SU)		Transp.		Phosphorus Mg/l						Stream & WBIC		Swims Station		Location		Temp. C		DO mg/L		DO %		Sp. Cond.		pH		TN		TP		TSS Mg/l		Transparency

		Brush Cr.		Covered Bridge Rd. (533073)		16.9		10.3		110		519		8.2		105		0.0768						Brush Cr. (1226200)		10031497		Buckhorn Ln.		17.4		9.3		97		464		8.1		0.616		0.033		2.4		120

		Center Cr.		S. Cairns Ave (10040189)		14.9		10.5		102		518		8.1		91		0.0779						Brush Cr.  (1226200)		10041730		Bancroft Dr.		15.7		10.0		101		488		7.9		0.969		0.090		3.8		81

		Center Cr.		Norman Dr (10020910)		20.1		9.1		99		468		7.9		59.6		0.103						Pier Spring Cr. (1226500)		10031753		Unnamed WBIC 1226500 STH-14		13.8		9.8		93		442		8.0		1.1		0.022		0.0		92

																								Center Cr. (1225800)		10042283		Hyatt Springs Ln.		17.1		9.5		98		418		8.2		1.75		0.040		2.6		120

																								Center Cr. (1225800)		10020910		Norman Dr.		20.1		9.1		99		468		9.1		1.95		0.074		5.0		59.6

																								Unnamed Tributary of Center Cr. (1225900)		10041733		Unnamed WBIC 1225900 S. Cairns Ave.		12.2		12.7		117		474		8.3		1.25		0.031		5.4		120






