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Introduction

The Willow Creek WOMP site, located in Burnsville behind the Menards on Hwy. 13, has been in operation since 1999.  The Willow Creek watershed drains more than 5,000 acres of various types of land uses including residential, vacant/agricultural, and commercial properties (Appendix A).  This report summarizes the results of flow, precipitation, and water quality for the 1st quarter of 2007.  This data is preliminary and is subject to change until the Metropolitan Council submits the final report for this period.

Flow and Precipitation

Average flow in Willow Creek was 2.99 cubic feet per second (cfs) or 1.93 million gallons per day (mgd) (Table 1).  The rain gauge was not activated until 3/13/07.  A graph describing quarterly flow and precipitation results is also provided (Figure 1).

Table 1. Average flow and total precipitation at Willow Creek WOMP Station January – March 2007

	Period
	Average Flow (cfs/mgd)
	Precipitation (inches)
	*Average Monthly Precipitation, 1997-2006 (inches)

	JANUARY
	1.54/1.00
	NA
	1.02

	FEBRUARY
	0.40/0.26
	NA
	0.78

	MARCH
	7.27/4.70
	3.96
	1.81

	TOTAL QUARTER
	2.99/1.93
	3.96
	1.19


*Average monthly precipitation data obtained from the National Weather Service station located near the Willow WOMP site.
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Figure 1. Flow and precipitation at Willow WOMP Station January – March 2007
Water Quality

Two event composite samples (3/11/07, 3/30/07) and three low flow grab samples were collected at the Willow WOMP Station during the 1st quarter 2007.  Overall, water quality was good with nearly all parameters below the state standard (in compliance with standards) or near the ecoregion mean (Table 2).

Table 2. Average concentrations at Willow Creek WOMP Station October – December 2006 (for comparison purposes) and January – March 2007.

	Parameter
	4th quarter 2006

Ave. Concentration
	1st quarter 2007

Ave. Concentration
	Notes – 1st quarter results

	Alkalinity
	273 mg/L

CaCO3
	197 mg/L CaCO3
	Typical for freshwater; higher during low flow

	Biological Oxygen Demand (BOD5)
	7.7 mg/L
	1.5 mg/L
	Below eco-region mean

	Cadmium
	0.04 ug/L
	0.04 ug/L
	In compliance with state standard

	Chloride
	123 mg/L
	158 mg/L
	In compliance with state standard

	Chlorophyll-a
	2.2 ug/L
	3.7 ug/L
	Fair level

	Chromium
	1.6 ug/L
	3.3 ug/L
	In compliance with state standard

	Conductivity
	1251 mMHOs
	1057 mMHOs
	Above ecoregion mean, higher during low flow

	Copper
	8.7 ug/L
	2.75 ug/L
	In compliance with state standard

	Fecal Coliform Bacteria
	498 CFU/100mL
	45 CFU/100mL
	In compliance with state standard

	Hardness
	483 mg/L

CaCO3
	321 mg/L CaCO3
	Considered hard water; sometimes very hard during low flow

	Lead
	0.6 ug/L
	0.6 ug/L
	In compliance with state standard

	Nickel
	8.2 ug/L
	9.6 ug/L
	In compliance with state standard

	Nitrogen Ammonia
	123.3 ug/L
	107.5 ug/L
	In compliance with state standard

	Nitrate + Nitrite
	0.76 mg/L
	0.30 mg/L
	Above ecoregion mean

	Phosphorus, Total
	0.2550 mg/L
	0.0938 mg/L
	Below ecoregion mean

	Suspended Solids
	9.3 mg/L
	11.75 mg/L
	Below ecoregion mean; higher during some runoff events

	Turbidity
	4.33 NTU
	6.75 NTU
	In compliance with state standard

	Zinc
	26.0 ug/L
	7.7 ug/L
	In compliance with state standard


mg/L = milligrams per liter or parts per million (ppm)

ug/L = micrograms per liter or parts per billion (ppb)

mMHO = micromhos or micorseimens 

CFU = colony forming units

NTU = nephelometric turbidity units
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Watershed and land use information provided by Metropolitan Council Environmental Services.
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Jan 2006

		

		Day		Date		Average of stage_ft		Average Flow		Precipitation		Average of conductivity		Average of H2O_Temp		Sample Collected

		1		1-Jan		0.10		2.46		0.03		757.337		3.82

		2		2-Jan		0.14		3.56		0.03		952.658		3.31

		3		3-Jan		0.16		4.11		0.01		749.086		3.32

		4		4-Jan		0.17		4.47		0.00		718.166		3.25

		5		5-Jan		0.15		3.94		0.00		719.887		3.09

		6		6-Jan		0.15		3.85		0.01		733.117		3.02

		7		7-Jan		0.14		3.65		0.14		747.312		3.09

		8		8-Jan		0.13		3.24		0.03		761.301		3.17

		9		9-Jan		0.11		2.76		0.02		843.738		2.90

		10		10-Jan		0.12		2.88		0.01		808.568		2.86

		11		11-Jan		0.11		2.64		0.03		819.665		3.32

		12		12-Jan		0.11		2.59		0.03		829.552		3.51

		13		13-Jan		0.09		2.16		0.00		825.679		3.54

		14		14-Jan		0.09		2.18		0.00		828.409		3.56

		15		15-Jan		0.09		2.17		0.00		835.721		3.94

		16		16-Jan		0.08		1.85		0.00		843.772		4.05

		17		17-Jan		0.07		1.62		0.00		953.022		3.63

		18		18-Jan		0.08		1.80		0.00		1067.784		3.65

		19		19-Jan		0.07		1.75		0.00		1109.898		3.96		1.75

		20		20-Jan		0.07		1.56		0.00		1123.336		4.09

		21		21-Jan		0.07		1.77		0.00		1132.713		3.89

		22		22-Jan		0.07		1.66		0.00		1078.713		3.93

		23		23-Jan		0.07		1.60		0.00		1077.291		3.47

		24		24-Jan		0.07		1.58		0.00		1116.406		4.32

		25		25-Jan		0.07		1.59		0.00		1117.833		4.00

		26		26-Jan		0.07		1.62		0.00		1112.466		4.21

		27		27-Jan		0.10		2.38		0.00		1181.338		4.26

		28		28-Jan		0.10		2.42		0.11		1075.107		4.10

		29		29-Jan		0.13		3.23		0.11		1410.997		3.57

		30		30-Jan		0.14		3.70		0.02		1806.767		3.34

		31		31-Jan		0.16		4.00		0.01		2432.473		3.25





Feb 2006

		

		Day		Date		Average of stage_ft		Average Flow		Precipitation		Average of conductivity		Average of H2O_Temp		Sample Collected

		32		1-Feb		0.16		4.22		0.06		1509.989		3.28

		33		2-Feb		0.16		4.04		0.01		1114.503		3.48

		34		3-Feb		0.15		3.84		0.00		1232.916		3.26

		35		4-Feb		0.13		3.34		0.00		1245.613		2.81

		36		5-Feb		0.12		3.07		0.00		1109.081		2.82

		37		6-Feb		0.10		2.58		0.00		1115.323		2.95

		38		7-Feb		0.09		2.24		0.00		1131.747		3.40

		39		8-Feb		0.09		2.11		0.00		1146.121		3.19

		40		9-Feb		0.08		1.92		0.00		1152.774		3.02

		41		10-Feb		0.07		1.73		0.00		1174.967		3.52

		42		11-Feb		0.07		1.55		0.00		1589.061		3.61

		43		12-Feb		0.06		1.45		0.00		1423.304		3.19

		44		13-Feb		0.06		1.47		0.00		1252.131		3.22

		45		14-Feb		0.07		1.67		0.02		1275.188		3.64

		46		15-Feb		0.06		1.47		0.00		1917.358		3.16

		47		16-Feb		0.06		1.44		0.00		1719.955		2.97

		48		17-Feb		0.05		1.18		0.00		1369.381		2.46		1.18

		49		18-Feb		0.06		1.37		0.00		1255.555		2.42

		50		19-Feb		0.06		1.45		0.00		1259.179		2.78

		51		20-Feb		0.06		1.45		0.00		1268.716		3.22

		52		21-Feb		0.06		1.39		0.00		1275.930		3.47

		53		22-Feb		0.06		1.32		0.00		1284.293		3.90

		54		23-Feb		0.05		1.13		0.00		1314.309		4.00

		55		24-Feb		0.05		1.22		0.00		1292.616		3.96

		56		25-Feb		0.05		1.07		0.00		1305.356		4.00

		57		26-Feb		0.04		1.02		0.00		1297.715		3.94

		58		27-Feb		0.05		1.07		0.00		1287.031		4.40

		59		28-Feb		0.06		2.56		0.00		1275.136		4.50





Mar 2006

		

		Day		Date		Average of stage_ft		Average Flow		Precipitation		Average of conductivity		Average of H2O_Temp		Sample Collected

		60		1-Mar		0.05		1.08		0.00		1273.102		4.72

		61		2-Mar		0.04		0.92		0.00		1277.918		4.86

		62		3-Mar		0.04		0.84		0.00		1287.815		4.85

		63		4-Mar		0.04		0.99		0.00		1279.247		4.79

		64		5-Mar		0.06		1.80		0.18		1430.522		4.27

		65		6-Mar		0.05		1.26		0.02		2096.615		4.11

		66		7-Mar		0.07		1.61		0.01		2032.588		4.01

		67		8-Mar		0.07		1.71		0.00		1774.095		4.00

		68		9-Mar		0.07		1.74		0.00		1278.199		4.27

		69		10-Mar		0.08		1.93		0.00		1209.129		4.35

		70		11-Mar		0.08		1.93		0.00		1241.703		4.60

		71		12-Mar		0.08		1.88		0.01		1290.595		4.22

		72		13-Mar		0.11		2.77		0.10		1299.515		3.45

		73		14-Mar		0.11		2.72		0.17		1662.838		3.40

		74		15-Mar		0.12		3.06		0.01		1387.940		3.20

		75		16-Mar		0.12		3.12		0.10		1294.272		3.25

		76		17-Mar		0.15		3.75		0.01		1400.916		3.10

		77		18-Mar		0.16		4.05		0.00		1327.578		3.02

		78		19-Mar		0.16		4.03		0.00		1282.488		3.02

		79		20-Mar		0.15		3.82		0.00		1288.813		3.10

		80		21-Mar		0.14		3.68		0.00		1300.439		2.95

		81		22-Mar		0.14		3.53		0.00		1304.521		2.96

		82		23-Mar		0.14		3.62		0.03		1318.877		2.86

		83		24-Mar		0.15		3.71		0.00		1576.383		2.76		3.71

		84		25-Mar		0.15		3.79		0.00		1638.899		2.78

		85		26-Mar		0.17		4.51		0.00		1535.183		3.18

		86		27-Mar		0.18		4.65		0.03		1533.373		3.01

		87		28-Mar		0.18		4.72		0.01		1521.550		3.43

		88		29-Mar		0.17		4.51		0.00		1491.145		4.07

		89		30-Mar		0.20		6.22		0.09		1390.940		4.56

		90		31-Mar		0.21		5.82		0.03		1061.140		4.35		5.82

		(blank)

		Grand Total





Jan - Mar

		

		Day		Date		Average of stage_ft		Average Flow		Precipitation		Average of conductivity		Average of H2O_Temp		Sample Collected

		1		1-Jan		0.38		11.98		0.00		757.337		3.82

		2		2-Jan		0.29		8.31		0.00		952.658		3.31

		3		3-Jan		0.23		6.41		0.00		749.086		3.32

		4		4-Jan		0.18		4.87		0.00		718.166		3.25

		5		5-Jan		0.14		3.51		0.00		719.887		3.09

		6		6-Jan		0.08		1.97		0.00		733.117		3.02

		7		7-Jan		0.05		1.27		0.00		747.312		3.09

		8		8-Jan		0.03		0.78		0.00		761.301		3.17

		9		9-Jan		0.02		0.39		0.00		843.738		2.90

		10		10-Jan		0.03		0.61		0.00		808.568		2.86

		11		11-Jan		0.02		0.54		0.00		819.665		3.32

		12		12-Jan		0.02		0.40		0.00		829.552		3.51

		13		13-Jan		0.02		0.42		0.00		825.679		3.54

		14		14-Jan		0.02		0.42		0.00		828.409		3.56

		15		15-Jan		0.02		0.34		0.00		835.721		3.94

		16		16-Jan		0.01		0.19		0.00		843.772		4.05

		17		17-Jan		0.02		0.36		0.00		953.022		3.63

		18		18-Jan		0.01		0.58		0.00		1067.784		3.65		0.58

		19		19-Jan		0.01		0.27		0.00		1109.898		3.96

		20		20-Jan		0.01		0.28		0.00		1123.336		4.09

		21		21-Jan		0.02		0.37		0.00		1132.713		3.89

		22		22-Jan		0.02		0.39		0.00		1078.713		3.93

		23		23-Jan		0.02		0.38		0.00		1077.291		3.47

		24		24-Jan		0.02		0.35		0.00		1116.406		4.32

		25		25-Jan		0.02		0.36		0.00		1117.833		4.00

		26		26-Jan		0.02		0.42		0.00		1112.466		4.21

		27		27-Jan		0.01		0.29		0.00		1181.338		4.26

		28		28-Jan		0.01		0.28		0.00		1075.107		4.10

		29		29-Jan		0.01		0.33		0.00		1410.997		3.57

		30		30-Jan		0.01		0.26		0.00		1806.767		3.34

		31		31-Jan		0.02		0.36		0.00		2432.473		3.25

		32		1-Feb		0.01		0.31		0.00		1509.989		3.28

		33		2-Feb		0.01		0.30		0.00		1114.503		3.48

		34		3-Feb		0.01		0.13		0.00		1232.916		3.26

		35		4-Feb		0.00		0.08		0.00		1245.613		2.81

		36		5-Feb		0.01		0.12		0.00		1109.081		2.82

		37		6-Feb		0.01		0.20		0.00		1115.323		2.95

		38		7-Feb		0.01		0.17		0.00		1131.747		3.40

		39		8-Feb		0.01		0.22		0.00		1146.121		3.19

		40		9-Feb		0.01		0.19		0.00		1152.774		3.02

		41		10-Feb		0.01		0.22		0.00		1174.967		3.52

		42		11-Feb		0.01		0.32		0.00		1589.061		3.61

		43		12-Feb		0.01		0.56		0.00		1423.304		3.19

		44		13-Feb		0.01		0.59		0.00		1252.131		3.22

		45		14-Feb		0.01		0.25		0.00		1275.188		3.64

		46		15-Feb		0.01		0.24		0.00		1917.358		3.16

		47		16-Feb		0.01		0.32		0.00		1719.955		2.97

		48		17-Feb		0.01		0.23		0.00		1369.381		2.46

		49		18-Feb		0.01		0.28		0.00		1255.555		2.42

		50		19-Feb		0.02		0.68		0.00		1259.179		2.78

		51		20-Feb		0.02		0.71		0.00		1268.716		3.22

		52		21-Feb		0.02		1.61		0.00		1275.930		3.47

		53		22-Feb		0.01		0.33		0.00		1284.293		3.90

		54		23-Feb		0.01		1.10		0.00		1314.309		4.00		1.13

		55		24-Feb		0.01		0.59		0.00		1292.616		3.96

		56		25-Feb		0.01		0.30		0.00		1305.356		4.00

		57		26-Feb		0.02		0.40		0.00		1297.715		3.94

		58		27-Feb		0.02		0.39		0.00		1287.031		4.40

		59		28-Feb		0.02		0.42		0.00		1275.136		4.50

		60		1-Mar		0.02		0.61		0.00		1273.102		4.72

		61		2-Mar		0.01		0.32		0.00		1277.918		4.86

		62		3-Mar		0.01		0.28		0.00		1287.815		4.85

		63		4-Mar		0.02		0.37		0.00		1279.247		4.79

		64		5-Mar		0.02		0.34		0.00		1430.522		4.27

		65		6-Mar		0.01		0.31		0.00		2096.615		4.11

		66		7-Mar		0.02		0.41		0.00		2032.588		4.01

		67		8-Mar		0.03		0.58		0.00		1774.095		4.00

		68		9-Mar		0.07		1.82		0.00		1278.199		4.27

		69		10-Mar		0.08		2.01		0.00		1209.129		4.35

		70		11-Mar		0.22		6.52		0.00		1241.703		4.60		6.52

		71		12-Mar		0.55		19.67		0.00		1290.595		4.22		19.67

		72		13-Mar		0.67		25.34		0.92		1299.515		3.45		25.34

		73		14-Mar		0.52		17.82		0.00		1662.838		3.40

		74		15-Mar		0.36		11.17		0.00		1387.940		3.20

		75		16-Mar		0.28		8.06		0.00		1294.272		3.25

		76		17-Mar		0.25		7.07		0.00		1400.916		3.10

		77		18-Mar		0.22		6.10		0.00		1327.578		3.02

		78		19-Mar		0.21		6.98		0.00		1282.488		3.02

		79		20-Mar		0.20		5.25		0.00		1288.813		3.10

		80		21-Mar		0.20		5.49		0.00		1300.439		2.95

		81		22-Mar		0.18		5.43		0.00		1304.521		2.96

		82		23-Mar		0.17		4.47		0.00		1318.877		2.86

		83		24-Mar		0.17		4.35		0.18		1576.383		2.76

		84		25-Mar		0.20		5.43		0.24		1638.899		2.78

		85		26-Mar		0.17		4.51		0.00		1535.183		3.18

		86		27-Mar		0.15		3.85		0.00		1533.373		3.01		3.85

		87		28-Mar		0.19		5.02		0.70		1521.550		3.43

		88		29-Mar		0.19		5.02		0.00		1491.145		4.07

		89		30-Mar		0.57		20.59		1.34		1390.940		4.56		20.59

		90		31-Mar		0.67		25.42		0.58		1061.140		4.35
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