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Summary and Actions
- Honey Creek appears to have improved compared to its condition back in the 1970’s and 1980’s.
- While the water quality and biota of Honey Creek seem to have improved to the point where the stream is supporting its attainable use, there are still several areas that need to be addressed. 

- The department will continue to work with the City of Monroe to make sure specific components of the storm water plan are implemented.  The department will meet with the City of Monroe, the Green County Highway Department, and the Green County Land Conservation Department (LCD) to provide information and educational opportunities for these entities so they are aware of department goals and rules for nonpoint source reduction due to development. 

-  The department and Green County Land Conservation Department will identify areas of Honey Creek and tributaries which are not meeting the NR151 standards and prohibitions.  The LCD will approach land owners with alternatives such as rotational grazing, creation of buffers and clean water management, and ensure that farms are in compliance with standards addressed in NR151.

Introduction

Honey Creek is a 16 mile long stream that originates on the west side of Monroe and flows southwest to Illinois where it enters the Pecatonica River.  The stream has a drainage area of 33 square miles.  Hawthorne Creek, Spring Creek, Whitehead Creek and four unnamed tributaries contribute flow to Honey Creek before it leaves Green County (Figures 1a and 1b).  In 1998, it was placed on the state’s 303(d) list of impaired waters due to habitat degradation caused by excessive sedimentation.  The listing was divided into two segments, from the headwaters downstream to the junction with Hawthorne Creek, and then from Hawthorne Creek downstream to the state line.  The upstream portion of the stream is affected by inputs from agriculture as well as urban runoff from Monroe and effluent discharges.  The lower portion is mostly affected by agricultural runoff.
Approximately 80 percent of the watershed is in agriculture with a number of dairy operations.  Excessive stream bank pasturing lends itself to habitat degradation by causing sedimentation, which covers hard substrate, and trampled down banks which make the stream wider and shallower.  Runoff of manure adds nutrients which lead to algal and macrophyte growth.   

In addition to the Monroe Sewerage Treatment Plant, several industries discharge small amounts of non-contact cooling water to the creek.  The stream had also suffered from fish kills in the past some caused by upsets of the Monroe sewerage treatment plant.  Improvements to the plant in the 1980’s vastly improved the operation of the plant.  However, the treatment plant does add nutrients to the system which encourages plant and algal growth.
Study and Results
In 2006 and 2007 as part of the Honey Creek Total Maximum Daily Load (TMDL) study, fisheries, habitat, and macroinvertebrate data was collected on 4 sites on Honey Creek.  In addition, fisheries and macroinvertabrate data was collected at one site on each of the named tributaries.  This data was used to determine the contemporary status of various segments of the stream and contributing waters.  Water chemistry monitoring was conducted downstream from the wastewater treatment plant at Patterson Road to determine the impact of the discharge on water quality.  
Fisheries monitoring was conducted at five sites [CTH P (2 sites), Honey Creek Road, Melvin Road, and Franklin Road] on Honey Creek which have not been assessed recently.  Fisheries surveys were also conducted at 1 site on each of the named tributaries in the watershed (Table 1).  Several other sites (CTH HK, Patterson Road, and Allen Road) were assessed for fishery assemblage part of other monitoring projects in the past 5 years (Appendix A).  The fisheries Warm Water Index of Biotic Integrity (WWIBI) was evaluated using protocol established by Lyons (1992) and indicated a “fair” or “good” fisheries assemblage at all sites except for Patterson Road.
Habitat surveys were also conducted on four sites in 2006 and had previously been conducted on two sites in 2002.  Evaluation was done using methods outlined in Simonsen, et. al. (1994).  The results of these surveys are summarized in Table 2.  The habitat surveys generally showed the various segments of Honey Creek to have “fair” to “good” habitat ratings.
Macroinvertebrate data was collected at 3 sites on Honey Creek and 1 site on Hawthorne and Spring Creek.  These samples were collected from riffle sites on each respective stream in fall, 2006 using a kick net.  Samples were sent to the University of Wisconsin – Stevens Point and the Hilsenhoff Biotic Index (HBI) score was reported (Hilsenhoff, 1987).  Results from the macroinvertebrate sampling are summarized in Table 3.  A sample was not taken from Whitehead Creek due to lack of flow and comparable substrate.

Monthly water chemistry samples were taken from July 2006 to June 2007 approximately 0.8 miles downstream from the Monroe wastewater treatment plant at Patterson Road.  The field parameters of temperature, dissolved oxygen, pH and conductivity were recorded when the samples were taken.  Samples were analyzed for phosphorus, ammonia, nitrate/nitrite, Total Kjeldahl Nitrogen (TKN) and BOD.   Results of these samples can be found in Table 4.

Discussion
Historically, Honey Creek has been degraded due to excessive nutrients and sediment going into the system.  Both point and nonpoint sources of these pollutants were responsible for degradation of the resource.   In 1996, an ammonia discharge caused a major fish kill.  Since that time, the department has been working with the City of Monroe to upgrade the sewerage treatment plant and to work on storm water planning.

 Table 1.  2006 Fisheries Surveys of Honey Creek and Tributaries
	Site
Species
	CTH P
	CTH P (woodline)
	Honey Creek
	Melvin Road
	Franklin Road

	Banded Darter
	45
	26
	
	
	

	Bigmouth Buffalo
	3
	
	
	
	

	Black Crappie
	1
	
	
	
	

	Blackside Darter
	1
	
	
	
	

	Bluntnose Minnow
	128
	21
	55
	32
	21

	Brook Stickleback
	
	
	
	1
	

	Central Stoneroller
	23
	86
	1037
	961
	931

	Channel Catfish
	2
	
	
	
	

	Common Carp
	12
	
	
	
	

	Common Shiner
	191
	75
	542
	461
	356

	Creek Chub
	
	2
	4
	15
	13

	Fantail Darter
	14
	13
	9
	1
	3

	Fathead Minnow
	
	
	1
	1
	1

	Green Sunfish
	1
	
	
	1
	1

	Golden Redhorse
	4
	
	
	
	

	Hornyhead Chub
	46
	45
	227
	112
	185

	Johnny Darter
	45
	11
	11
	9
	3

	Largemouth Bass
	3
	
	
	
	

	Northern Pike
	4
	
	
	
	

	Rosyface Shiner
	15
	22
	
	
	

	Sand Shiner
	62
	85
	5
	50
	107

	Shorthead Redhorse
	6
	2
	
	
	

	Smallmouth Bass
	21
	2
	6
	19
	15

	Southern Redbelly Dace
	
	
	
	5
	162

	Spotfin Shiner
	10
	
	
	
	

	Stonecat
	3
	11
	10
	
	1

	Suckermouth Minnow
	30
	70
	33
	7
	17

	Quillback
	1
	
	
	
	

	White Sucker
	69
	16
	87
	51
	3

	WWIBI
	59 (Good)
	52 (Good)
	37 (Fair)
	39 (Fair)
	39 (Fair)


Table 1 (continued).  Fisheries Surveys of Honey Creek and Tributaries
	Site
Species
	Hawthorne Creek
	Spring Creek
	Whitehead Creek

	Banded Darter
	
	
	

	Bigmouth Buffalo
	
	
	

	Black Bullhead
	
	
	

	Black Crappie
	
	
	

	Blackside Darter
	
	
	

	Bluntnose Minnow
	35
	7
	2

	Brook Stickleback
	1
	61
	34

	Central Stoneroller
	29
	32
	10

	Channel Catfish
	
	
	

	Common Carp
	
	
	

	Common Shiner
	16
	74
	15

	Creek Chub
	33
	22
	31

	Fantail Darter
	
	1
	

	Fathead Minnow
	
	2
	1

	Green Sunfish
	
	1
	

	Golden Redhorse
	
	
	

	Hornyhead Chub
	
	
	

	Johnny Darter
	37
	
	

	Largemouth Bass
	
	
	

	Northern Pike
	
	
	

	Rosyface Shiner
	
	
	

	Sand Shiner
	
	
	7

	Shorthead Redhorse
	
	
	

	Smallmouth Bass
	
	
	

	Southern Redbelly Dace
	41
	21
	24

	Spotfin Shiner
	
	
	

	Stonecat
	
	
	

	Suckermouth Minnow
	
	
	

	Quillback
	
	
	

	White Sucker
	
	24
	1

	Small Strm IBI
WWIBI
	90 (Good)
20 (Poor)
	100 (Good)
34 (Fair)
	100 (Good)
Too small 


Table 2. Summary of Habitat Assessment
	Site
	Date
	Score
	Rating

	CTH P
	08/08/2006
	58
	Good

	CTH HK*
	11/12/2002
	49
	Fair

	Honey Creek Road
	08/08/2006
	55
	Good

	Melvin Road
	08/08/2006
	48
	Fair

	Franklin Road
	08/08/2006
	45
	Fair

	Patterson Road
	10/07/2002
	60
	Good


* Mean stream width greater than 10 meters wide, therefore a slightly different rating system used
Table 3.  Macroinvertebrate data

	Site
	HBI Score
	Rating

	Honey Creek – CTH P
	5.104
	Good

	Honey Creek –
Honey Creek Rd
	5.659
	Fair

	Honey Creek – Franklin Rd
	5.814
	Fair

	Spring Creek – CTH HK
	4.213
	Very Good

	Hawthorne Creek –

Bethel Rd
	4.664
	Good


Table 4. Water Chemistry Results

	Month
	Temp
	D.O.
	pH
	Cond.
	P
	NH3
	NO2/N03
	TKN
	BOD

	Jul  06
	22.0
	-
	-
	-
	0.577
	0.029
	3.7
	0.68
	<2.0

	Aug
	22.3
	7.7
	8.0
	1569
	0.749
	0.356
	5.76
	2.6
	3.2

	Sept
	17.3
	9.4
	8.1
	1478
	0.25
	0.016
	18.1
	0.63
	<2.0

	Oct
	6.3
	12.8
	8.0
	1420
	0.193
	0.049
	8.67
	0.99
	<2.0

	Nov
	8.5
	10.7
	8.3
	1431
	0.139
	0.022
	5.36
	0.45
	<2.0

	Dec
	8.0
	10.6
	8.8
	1481
	0.11
	<0.015
	7.63
	<0.14
	<2.0

	Jan 07
	2.0
	14.1
	8.2
	1661
	0.303
	0.503
	13.9
	1.44
	4.3

	Feb
	6.5
	14.8
	8.1
	2159
	0.355
	0.161
	12.2
	1.02
	3.2

	Mar
	9.5
	16.8
	8.3
	1407
	0.14
	0.048
	10.2
	0.75
	<2.0

	Apr
	9.2
	10.7
	7.3
	389
	0.299
	0.125
	1.88
	1.25
	4.1

	May
	17.6
	11.7
	7.9
	1053
	0.553
	-
	-
	-
	<2.0

	June
	19.2
	8.5
	8.0
	1217
	0.324
	<0.015
	4.06
	0.97
	<2.0


Temp = oC;

D.O., P, NH3, NOx, TKN, BOD = mg/l; 
Cond. = umhos/cm
As required by EPA for waters that are on the 303(d) list, the department began the process of writing a TMDL report.  The first part of this task was to evaluate the contemporary conditions of the stream and, more specifically, determine if the stream is meeting its full attainable use.  This was done by evaluating the fisheries assemblage of various segments of Honey Creek and major tributaries, evaluating the habitat, and monitoring the macroinvertebrate community to determine the health of the system. 

The fisheries data collected at various sites on Honey Creek and its tributaries shows the fishery to be “fair” to “good” in all portions of the watershed except at Patterson Road, the site closest to Monroe and the wastewater discharge.  The fishery was dominated by central stonerollers, common shiners, and hornyhead chubs.  These are species that prefer hard substrates and clear water and are also important forage species for smallmouth bass (Becker, 1983).  The gradient of Honey Creek is advantageous in providing riffle/pool complexes and scouring sediment.
All sites on Honey Creek contained smallmouth bass.  Sites downstream from Honey Creek Road contained several year classes, while sites upstream contained mostly yearling or young-of-the-year bass (WDNR, 2008).  This is important as it shows adult bass will migrate upstream almost to the headwaters to lay eggs and reproduce.  The young fish will then hold over in these upper stream segments until their size, nutritional, and habitat needs dictate that they move downstream to larger water.  The stream segments also contained a variety of other species which contribute to a “fair” or “good” IBI.
Fisheries assemblages of the major, named contributing tributaries were also evaluated using the IBI for small and intermittent streams with watershed less than 40 km2 (Lyons, 2006).  The small stream IBI places emphasis on the total numbers of fish, number of “headwater species”, minnow species, intolerant species, and the number of sticklebacks.   No emphasis is placed on metrics which drive the IBI for larger streams such as the number of omnivores, insectivores, simple lithophils, and top carnivores.  The tributaries to Honey Creek scored quite well, with all three named tributaries having “good” small stream IBI ratings.  Neither the WWIBI nor small, intermittent stream IBI is entirely appropriate to measure these small, transitional waters, but the small stream IBI generally provides a more realistic estimate of the fisheries quality based on size of the stream.  Despite there small size, these tributaries contained a good number of fish and a variety of species.  The HBI for these contributing streams also indicated good water quality.  
Honey Creek is listed as impaired because of habitat degradation caused by sedimentation.  However, the habitat ratings for the six sites assessed on Honey Creek since 2002 ranked the habitat measured at these various road crossings as “fair” to “good”.  The metrics used to measure this index include buffer width, bank erosion, percent pools, riffle ratios, width to depth ratio, percent fine sediments, and habitat for fish.  The relative contributions to the habitat score are depicted in Figure 2.   
There are a fair amount of dairy and other agricultural operations in the watershed.  Grazing of cattle along the stream banks is common in the watershed, therefore many sites do not have a buffer.  Only the Patterson Road site, which flows through a wooded/shrub corridor, showed an “excellent” (> 10 m) buffer.  Much of the rest of the corridor has little to no buffer.  Grazing of stream banks generally leads to erosion of the bank as well as trampling of the stream bank which leads to the stream becoming wider and shallower.  Surprisingly, the bank erosion was rated as “fair” to “good” for most sites, and “excellent” at Honey Creek Road.  Comments recorded on the field data sheets would suggest that while these riparian farms are actively grazed, there does not appear to be an overabundance of animals which could lead to overgrazing of the corridor.  Still, there were areas of bare banks that were observed, but may not have fallen within the transects of the habitat survey.  The scores for bank erosion would indicate these are scattered and not the norm.
The stream is very consistent when it comes to width/depth ratios and the presence of riffles.  Because of its high gradient, riffles are quite common along the entire reach of the stream.  While Honey Creek generally lacks an abundance of pools, the width to depth ratio shows indicates that the stream is generally deep for its width.

The gradient also helps mitigate settling of sediments over the hard substrate, thereby keeping the riffle and run areas relatively clean.  This has led to an abundance of species that prefer this type of environment such as common shiners, hornyhead chubs and central stonerollers.  The rating for “fines” indicates the presence or absence of sand, silt, or clay.  It is an inverse relationship in that the higher score indicates a lower amount of fines.  As one might expect, the upper, higher gradient sections of the stream contain fewer fines, and therefore receive a “good” rating.  The lower, slower moving areas such as those downstream of Honey Creek Road contain more fines, and therefore have a rating of “fair”.  These lower areas, however, tended to have more fish cover, primarily because of their greater depth.
Water quality was measured by looking at the assemblage of macroinvertebrates based on the HBI as well as taking monthly water chemistry samples from a site about 1 mile downstream from the Monroe wastewater treatment plant.  The HBI is an indicator of the amount of organic loading to the system.  Using this indicator, the water quality of most section of Honey Creek is “fair”.  Only when one gets down to the very lower sections of Honey Creek at CTH P does the HBI show a rating of “good”.  By contrast, the two tributaries where macroinvertebrates were collected showed “good” to “very good”.  It can be surmised that the loading of nutrients from the wastewater treatment plant, as well as contributions from runoff from agricultural fields may be affecting the assemblage of macroinvertebrates in Honey Creek.  Nutrients, coupled with very little shading or canopy over most of the stream, could lead to excessive macrophyte and algae growth.  Filamentous algae was prevalent on the substrates in most sections of the creek (Amrhein, personal observation), indicating that there is a substantial nutrient load to the stream.  This could in-turn lead to fluctuations in dissolved oxygen.  Water chemistry data taken downstream from the WWTP does show phosphorus readings in the 0.1 to 0.75 mg/l range, with an average of 0.33 mg/l.  This level is in excess of the amount shown to cause impairments in streams (Robertson, et. al., 2006).  On the other hand, it was encouraging that BOD levels were relatively low (< 5.0 mg/l).
Conclusions
Honey Creek appears to have improved compared to its condition back in the 1970’s and 1980’s.  In 1985, the “Surface Water Resources of Green County (WDNR, 1980) reported that “muck and silt are the primary bottom types” and “effluent from the Monroe Sewage Disposal Plant enters the stream below Monroe and in the past has adversely affected the downstream aquatic life”.  Monitoring conducted over the past 5 years shows that the fishery and habitat are fair to good in all stretches of the stream.  Species abundance has greatly increased compared to surveys conducted in the 1970’s (Appendix B). Improvements made to the sewerage treatment plant have reduced high BOD loads to the stream. While the water quality and biota of Honey Creek seem to have improved to the point where the stream is supporting its attainable use, there are still several areas that need to be addressed. 
Growth in the City of Monroe has had an affect on the headwaters of the stream.  The department has worked with the City to develop an approved Sewer Service Area plan which will guide growth of the municipality while protecting areas of environmental significance.  In addition, the City recently completed a storm water management plan which is to be used to reduce nonpoint source pollution from municipal sources.  The department will continue to work with the City to make sure specific components of the storm water plan are implemented.  The department will meet with the City of Monroe, the Green County Highway Department, and the Green County Land Conservation Department (LCD) to provide information and educational opportunities for these entities so they are aware of department goals and rules for nonpoint source reduction due to development. 

Land use in the watershed, while still primarily agricultural, has changed significantly over the past two decades.  Dairy farming was much more extensive along with several hog operations.  There were more pastures 20 years ago which have since been converted to crops.  Soybeans are now a major crop on the landscape now as compared to the 1970’s and 1980’s.  There is also more land in set aside as farmers enroll in reserve programs and as farms are being bought by people who have little interest in farming.
Stream bank grazing is a major issue in the watershed so the department and LCD will identify areas of Honey Creek and tributaries which are not in compliance with the standards and prohibitions in NR151.  The county will approach land owners with alternatives such as rotational grazing, creation of buffers and clean water management, and ensure that farms are in compliance with standards addressed in NR151.  The department will encourage the county to use EQIP or land and water funds as available.  If necessary, the department will work with the county to apply for targeted runoff management grants to address these issues.  
Some limited follow up monitoring might then be necessary determine if the stream has further improved or at least maintained its current status with the overall goal of removing the stream from the impaired waters list.  

Authors note:  In conversations with Central Office personnel (Jim Baumann and Nicole Richmond), it was decided this project could proceed as an Environmental Accountability Project rather than a TMDL as it appears the stream can meet its attainable use by conducting certain, targeted remediation actions.
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Appendix A.  Other Fisheries Surveys of Honey Creek since 2002 

	Site
Species
	CTH HK

(2002)
	Patterson Rd (2002)
	Allen Road

(2005)

	Banded Darter
	
	
	2

	Bigmouth Buffalo
	
	
	

	Bigmouth Shiner
	17
	
	2

	Black Bullhead
	2
	
	1

	Black Crappie
	
	
	

	Blackside Darter
	
	
	3

	Bluntnose Minnow
	129
	13
	42

	Brook Stickleback
	
	
	

	Central Stoneroller
	482
	732
	84

	Channel Catfish
	
	
	1

	Common Carp
	
	
	

	Common Shiner
	731
	58
	244

	Creek Chub
	30
	21
	7

	Emerald Shiner
	
	
	1

	Fantail Darter
	9
	2
	13

	Fathead Minnow
	
	1
	

	Gizzard Shad
	1
	
	

	Green Sunfish
	1
	1
	7

	Golden Redhorse
	
	
	

	Hornyhead Chub
	260
	171
	90

	Johnny Darter
	16
	10
	45

	Largemouth Bass
	
	
	1

	Northern Pike
	
	
	

	Orangespotted Sunfish
	
	
	1

	Rosyface Shiner
	
	
	

	Sand Shiner
	4
	
	10

	Shorthead Redhorse
	
	
	

	Smallmouth Bass
	10
	4
	24

	Southern Redbelly Dace
	
	98
	

	Spotfin Shiner
	
	
	

	Stonecat
	32
	
	8

	Suckermouth Minnow
	1
	
	17

	Quillback
	1
	
	

	White Sucker
	395
	5
	110

	IBI
	39 (Fair)
	29 (Poor)
	56 (Good)
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Figure 2: Habitat Scoring for Sites on Honey Creek
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Figure 1a: Honey Creek (upper)
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Figure 1b: Honey Creek (lower)
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