	2008 Impaired Waters Documentation Sheet 
	Date Prepared 8/20/07_______________________________________________

	Author  Erin Hanson____________________________________________________

	Waterbody Name Baird Creek – Segment 1__________________________________
	Watershed_  LF01 – East River _________

	WADRS ID  
	10681  _____________
	WBIC 118100___________________
	

	Choose One: 

	_______
	Proposed 303d List Change  (new water, delisting, new pollutants)

	X_______
	General 303d Documentation 

	TMDL/303D Listing Proposal 

	0________
	Start Mile
	3.5______
	End Mile 
	3.5 miles  
	Size (Miles/Acres)

	Current Assessment: 

	_________
	Current Fish & Aquatic Life (Aquatic Community) Use _WWFF____________________________________________________________

	_________
	Attainable Fish & Aquatic Life (Aquatic Community) Use WWSF___________________________________________________________

	_________
	Designated Fish & Aquatic Life Use_DEFAULT________________________________________________________________________

	_________
	Supporting Attainable Use = fully, partially, not meeting __NOT SUPPORTING_______________________________________________

	_________
	Does a Specific Fish Advisory Exist? (Yes/No) 

	
	________
	If so, what is the advice?  

	Pollutants & Impairments

	X________
	Impairments  (Circle One or More)  

	
	Degraded  habitat 
	Acute Toxicity
	Chronic Toxicity
	Temperature (Water) 

	
	Contaminated Fish Tissue
	Eutrophication
	Excessive Aquatic Plant Growth

	
	Aquatic Invasives (AIS) Infestation
	
	Dissolved Oxygen, Low

	 
	Other ______________________________________________________________________

	X________
	Pollutants (Circle One or More)
	 

	
	Total Phosphorus
	Sediment
	PCBs 
	PAHs
	Creosote

	
	NH3 (Ammonia)
	Runoff Water (elevated temperatures)
	 Other _____________________________

	
	Other ______________________________________

	________
	Assessment Level  (monitored site specific data less than 5 years old) versus evaluated (other)

	________
	DNR Category (3, 4d (recommended), 5a, 5b, 5c) 

	Monitoring and Listing 
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X________
	Water Quality Exceedances (As applicable) 
Dissolved Oxygen (DO) ≤ 5 mg/l
· Station 053663: 3.5 mg/l on 10/4/2001, 3.9 mg/l on 7/12/2002, 4.5 mg/l on 7/24/2001 & 4.9 on 9/16/2002

· UWM Sonde Data at USGS station 040851325
· daily minimum DO ≤ 5 mg/l: 4/25/2005, 7 days in 6/05, 14 days in 8/05, 13 days in 9/05

	X________
	Assessment Parameters (M-IBI, FISH IBI, HBI)  
· Warmwater IBI Integrity Rating: SWIMS Stations 10008213 & 10008234 “very poor” (13/8/2001), WDNR Fisheries Database
· Stream Habitat Rating: SWIMS Station 10008234 score = 73, rating “good” SWIMS Station 10008213 score = 28, rating “fair” (13/8/2001), WDNR Fisheries Database

· Macroinvertebrate HBI max 10: 4.13 – 5.58 (n=17), “very good” to “good” water quality rating & “possible slight” to “some” degree of organic pollution (Lillie et al 2003), data in SWIMS

	Stations/Dates/Metric/Scores ____________________________________________________________________________________

	Stations/Dates/Metric/Scores ____________________________________________________________________________________

	Attach any additional reports, analyses, etc.  (Use Designation Survey, etc.)

	Data from SWIMS:

See map titled 118100 for sample station locations.
· Station 053663, BAIRD CREEK - @MAIN ST. IN GREEN BAY: water quality data 4/11/2001 through 10/16/2002 (39 dates)
· Station 053683, BAIRD CREEK - AT PREBLE, WI: macroinvertebrate data 11/19/1986
· Station 10008234, BAIRD CREEK- PARK(2):  macroinvertebrate data 4/10/2001
· Station 053664, BAIRD CREEK - @WIS CENTRAL RR BDG GREEN BAY: macroinvertebrate data 11/19/1986, 10/6/1989 & 4/27/1990, water quality data 4/11/2001 through 10/16/2002 (39 dates)

Macroinvertebrate Data:
Parameter

Station ID

Average

Min

Max

Count

HBI Max 10 

053664

5.066

4.187

5.577

13

053683

4.327

4.127

4.431

3

 

10008234

4.535

 

 

1

INDEX OF BIOTIC INTEGRITY (IBI)

053664

4.688

3.03852

6.40983

13

053683

4.485

3.92787

5.13271

3

 

10008234

4.825

 

 

1

Water Quality Data, selected parameters:
Parameter

Station ID

Average

Min

Max

Count

TEMPERATURE FIELD

053663

10.9

0.4

26.5

30

053664

10.5

-0.2

27.3

29

DISSOLVED OXYGEN FIELD

053663

9.2

3.5

14.9

30

053664

11.5

7

15.7

29

FECAL COLIFORM, MEMBRANE FILTER,  MFC AGAR

053663

3678

10

32000

35

 

053664

314.6

10

2500

35

NITROGEN KJELDAHL TOTAL

053663

1.734

0.54

4.8

36

053664

1.355

0.33

3.2

36

NITROGEN NH3-N DISS

053663

0.410

0.018

3.99

36

053664

0.101

0.004

0.679

36

NITROGEN NO3+NO2 DISS (AS N)

053663

0.797

0.25

3.89

36

 

053664

0.582

0.018

4.24

36

PHOSPHATE ORTHO DISS

053663

0.104

0.016

0.305

36

053664

0.126

0.012

0.386

36

PHOSPHORUS TOTAL 

053663

0.241

0.069

0.654

36

 

053664

0.204

0.037

0.535

36

RESIDUE TOTAL NFLT (TOTAL SUSPENDED SOLIDS)

053663

27.55

4

114

32

 

053664

10.4

2

39

32

Water temperature data from James Reyburn, WDNR  Water Quality Biologist - Lower Fox Basin personal files:
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Excerpts from “BAIRD CREEK WATERSHED MANAGEMENT STUDY”, J. Reyburn WDNR Green Bay

“Main Street Site [approx Station 053663]
Habitat Study - the habitat section began 17.5 meters upstream from the Main Street bridge crossing and continued upstream 368. 9 m. The bottom was composed primarily of silt with one transect having some (20-30%) sand and gravel. This section of the river was the farthest downstream and contained three runs, two pools and two bends. The stream in this section ran through an urban\industrial setting with truck trailer storage on the north bank and manufacturing/retail on the south bank. The width of the stream in this section ranged from 9.5 m to 12.2 m with a mean stream width of 10.54m. The depth of water ranged from 0.165 m to 1.14 m. A habitat rating form was completed and a score of 18 indicated poor habitat quality

Discharge – As shown in Table 1, the calculated discharge at Main Street ranged from a low of 0 cubic feet per second (cfs) to 45.4 cfs. The average flow was 11.2 cfs. The flow at this site was the most consistent over the study period. Due to this station’s close proximity to it’s confluence with the East River, it is possible that a seiche effect could influence flow at certain times.  


[image: image2.wmf]   Figure 2 – Main Street Site

Water Quality – The dissolved oxygen data indicates that for most of the study period the DO levels were above the NR 102 Water Quality standard of 5.0 ppm.  The DO standard of 5.0 ppm was not met on July 11, July 24, August 9, and October 4 in 2001 and again on July 2 and August 2  in 2002. These periods of low DO correspond to periods of low flow. The NR 102 recreational use bacteriological guideline states fecal coliform shall not exceed 400 counts per 100 ml in more than 10% of the samples during any month . The fecal coliform count of 400 was routinely exceeded and ranged from 10 counts on February 12, 2002 to 32000 on September 16, 2002. The total phosphorus concentration ranged from 0.069 mg/l to 0.654 mg/l, and averaged 0.238 mg/l for the study period.This is about three times the  surface water impoundment average of 0.065 and two and a half times the Great lake discharge value.te for the study period was .238 mg/l.  Continuous Hobo temperature data was recorded from August 10, 2001 until October 25, 2001 and ranged from a daytime high of 75F on August 10,2001 decreasing over time with a low of 53F on October 25, 2001. The suspended solid values at this site were consistently higher than the other two stations, ranging from 4 mg/l  on January 2, 2003 to 114 on June 19, 2003. The WPDES  urban nonpoint permit value of 45 mg/l was exceeded only 6 times out of the 31 sample events. The average suspended solid value for the study period was 27.7 mg/l. 

 The only pesticides identified at this station in the four quarterly sample events was 0.22 ug/l atrizine on May 28, 2002 and 0.2 ug/l simizine in the July 29, 2002 sample.

Biological Assessment – The macroinvertibrate sampling was done on October 4, 2001 and a follow up sampling event conducted several days later. The only specimen found was one oligochete, therefore no sample was sent to the lab and no HBI value calculated.

A total of 121 fish were collected representing 11 species. Of those 11 species 10 species were indicative of tolerant species and one species (rock bass) was considered intolerant. Attached is Table 2 that is an ex-cell spread shead used to calculate the IBI. The Baird Creek Main street site had a calculated IBI of 0.

Toxicity analysis – Because no macroinvertebrates were found at this site it was suspected that a toxic sediment condition may exist . Sediment samples were collected  above and below the Main St. bridge(S-1 and S-1A) and at a reference site at Nortview Rd. on November 27, 2001. Analysis of data using the Students t-test indicated a significant difference in the mean survival rate of the amphipod Hyalella azteca between the reference site and S-1A. Survival results for the larval midge Chironomus tentans also showed a significant reduction in survival between the reference site and S-1A. Growth and measured wieghts of the recovered C. tentens were much higher in the reference site than in the other sites S-1 or S-1A. Based on the toxicity analysis it appears that the chironomus tentens were impacted to a greater extent and site S-1A, upstream of the Main St. bridge appears to be more impacted than the downstream siteS-1.

Pesticide assessment – pesticide analysis conducted in March, May, July and October of 2002 showed a detect of 0.22 ug/l  for atrazine on May 28, 2002 .  Simizaine was detected in the July 29, 2002 sample at 0.2 ug/l.. Both of these values are only slightly above the detection limit of 0.1 ug/l.

RAILROAD BRIDGE SITE [approx 053664]
Habitat Study Section – the habitat section began 271.7 meters downstream of the railroad trestle and continued 179.2 meters downstream. The stream bottom consisted primarily of limestone bedrock and boulders with lesser amounts of rubble and gravel. Very little silt and detritus was observed. The were no macrophytes or algea observed. This section of the river contained five runs, three pools and six riffle areas. The stream section runs through the Baird Creek Parkway with the adjoining stream bank vegetated with trees and shrubs. Stream width ranged from 2.3 meters to 8.7 m with a mean stream width of 5.12 m.  The water in this section was shallow ranging from 0.01m to 0.30m deep. The habitat rating score was 65 indicating good habitat quality.

Discharge - The calculated discharge in Table 1 ranged from 0 cfs  to 44.2 cfs at this location. No flow was recorded on three occasions and ice cover prevented the stage recording on two occasions. The average discharge for the 2 year period was calculated to be 9.4 cfs. Generally the flow was low, less than 1cfs during the summer months. The Telog data logging recorder was installed within the parkway adjacent to a heavily used trail. The recorder performed well and the data was downloaded and is available for analysis. Unfortunately some of the data is suspect because on at least three occasions during the study the cable and probe had been tampered with and found laying on the stream bank.

Water Quality – The dissolved oxygen values for the entire study period were above the state dissolved oxygen standard of 5.0 ppm. Fecal coliform bacteria ranged from <10 to 2500 and exceeded 400 counts seven times during the study. Total phosphorus ranged from 0.037mg/l on February 2002 to 0.535 on June 19, 2001. The average phosphorus concentration for the study period was .195 mg/l which is three times the surface water impoundment average of .065 mg/l. and almost twice the Great Lake discharge permit level of 100 ug/l.  Continuous temperature data was recorded from August 2, 2001 until October 9, 2001. The daily high temperature value of 82 oF was recorded on August 8th and daily high temperature of 64.9 oF was recorded on October 9, 2001.  The suspended solid value ranged from one no detect on October 2, 2002 to a high of 39 mg/l on April 11, 2001. The average suspended solid concentration for the study period was 9.7 mg/l. The discharge permit limit of 45 mg/l was not exceeded during the study period. 

Pesticide  Analysis – The pesticide analysis identified atrizine at 0.23 ug/l on May 28 and 0.16 ug/l atrazine on July 29, 2002.

Figure3 – Railroad Bridge Site


[image: image3.png]



BIOLOGICAL ASSESSMENT

The fish survey was done downstream of the railroad bridge on August 13, 2001. The distanced shocked was 179m and  149 individual fish were collected. The majority (104) of the fish were creek chubs. The IBI  rating for this site was 2 giving it a rating of very poor. The very poor IBI is felt to be a  result of the shallow water depth in this section.  Table 3 is the calculated IBI for the railroad site.

The macroinvertebrate sampling was done on October 4, 2001 downstream of the railroad bridge . A total of 21 taxa were found and 143 individual organisms. The most common organism identified was from the order trichoptera, (genera cheumatopsyche sp) totaling 70 organisms. The Hilsenhoff Biotic Index (HBI) was 4.596 indicating good water quality.”
Data from USGS:
USGS Station 040851325 BAIRD CREEK AT SUPERIOR ROAD AT GREEN BAY, WI
· Discharge information 9/25/2003 - present

· Water Quality Samples 10/9/2003 through 5/30/2007, selected parameters in table below:
Parameter, units

Average

Min

Max

Count

Temperature, water, degrees Celsius

12.2

-0.1

20.7

7

Dissolved oxygen, water, unfiltered,  mg/l 

10.4

7.8

12.6

7

Ammonia, water, filtered, mg/l as NH4

0.060

1

Ammonia, water, filtered, mg/l as nitrogen

0.035

0.015

0.04

7

Nitrate, water, filtered, mg/l 

1.142

0.974

1.31

2

Nitrate, water, filtered, mg/l as nitrogen

0.260

0.22

0.3

2

Nitrite plus nitrate, water, filtered, mg/l as nitrogen

0.152

0.06

0.31

6

Nitrite, water, filtered, mg/l 

0.056

0.03

0.082

2

Nitrite, water, filtered, mg/l as nitrogen

0.010

0.006

0.025

6

Total nitrogen (nitrate + nitrite + ammonia + organic-N), water, unfilt, analyt det, mg/l

1.447

0.47

2.58

6

Orthophosphate, water, filtered, mg/l 

0.434

0.046

1.15

6

Orthophosphate, water, filtered, mg/l as phosphorus

0.142

0.015

0.376

6

Phosphorus, water, filtered, mg/l 

0.226

0.005

0.69

125

Phosphorus, water, unfiltered, mg/l 

0.621

0.04

3.22

326

Suspended sediment concentration, mg/l 

609.1

34

2620

24

Suspended sediment discharge, tons per day

317.4

0.15

1780

24

Suspended sediment, sieve diameter, percent smaller than 0.063 millimeters

70.5

37

92

6

Data from other sources:

Data summary tables and comments below provided by:
Kevin Fermanich (Co-Director of the Lower Fox River Watershed Monitoring Program)
Associate Professor, Earth and Environmental Sciences Natural and Applied Sciences 
ES317 University of Wisconsin--Green Bay 2420 Nicolet Drive Green Bay, WI 54311-7001 

920-465-2240   Fax: 920-465-2376 

fermanik@uwgb.edu
Water Quality Monitoring Results: TSS and Phosphorus

Table 1.  Annual stream flow, TSS and total phosphorus yields in 2004 and 2005.

 

     Flow (mm)

 

    TSS (ton/ha)

    Total P (kg/ha)

Stream

2004

2005

2004

2005

2004

2005

Apple

322

141

0.93

0.12

1.90

0.57

Ashwaubenon

274

109

0.70

0.20

2.00

0.79

Baird

356

105

0.72

0.09

2.29

0.44

Duck

344

140

0.36

0.11

1.30

0.57

East River

339

173

0.55

0.06

1.68

0.46

Table 2.  Mean TSS and phosphorus concentrations in 2004 and 2005 (annual load/flow).

 

 

 

    TSS (mg/L)

    Total P (mg/L)

Stream

2004

2005

2004

2005

Apple

 

 

289

82

0.59

0.40

Ashwaubenon

 

 

256

185

0.73

0.73

Baird

 

 

201

89

0.64

0.42

Duck

 

 

104

76

0.38

0.40

East River

 

 

163

37

0.50

0.27

LOW FLOW Mean Concentrations

 

    TSS (mg/L)

 

    Total P (mg/L)

Stream

2004

2005

2004

2005

Apple

16

20

0.24

0.26

Ashwaubenon

18

17

0.34

0.39

Baird

11

8

0.19

0.32

Duck

8

6

0.19

0.18

East River

 

 

 

 

Quotation from 7/1/2006 email from Kevin Fermanich to Carolyn Betz (WDNR Impaired Waters Coordinator) and others:

“Based on our programs work on Baird Creek during the last three years, I recommend that all segments of Baird Creek be included on the 303d list rather than just the lower 3.5 miles as listed in the proposed 2006 303d list.  Work by Dr. Tim Ehlinger's group at UWM shows that Index of Biotic Integrity (IBI) rankings for the main stem of Baird Creek above Superior Road and for the north and south branches of Baird Creek above Huron Road are poor to very poor.  These same sites also had invertebrate FBI scores that were fair to poor.  Clearly these upstream segments of Baird Creek are impaired.  See the attached file for a more complete summary of the biotic data.  

A 2003-2004 study of the impacts of urbanization on Baird Creek by Jessie Fink, a UW Green Bay graduate student, showed a disproportionate amount of sediment and phosphorus coming from the Sourth Branch of Baird Creek.  The South Branch and adjacent tributaries are expereincing rapid urbanization and had a significant portion of land under construction during her study.  Segments of tributary channels upstream of Superior Road were shown to be undergoing scour and widening, presumably in response to increased and flashy flows from additonal impervious areas.  A summary and a complete report of the Baird Creek urbanization study can be accessed at: http://www.uwgb.edu/watershed/REPORTS/Thesis/baird_JFink.htm”

Stream Monitoring Sondes: UW-Milwaukee also installed YSI monitoring sondes at each of the 4 USGS monitoring stations to continuously record stage height, turbidity, conductivity, temperature, pH, and dissolved oxygen. The following links are Microsoft Excel files containing the 2003 and 2005 daily summary data for each sonde, which have been post-calibrated: Baird Creek 2003 & 2005 data available at http://www.uwgb.edu/watershed/data/UWM.htm
The above website also contains links to fish and macroinvertebrate data from the 2003 to 2005 sampling seasons.
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