Minnesota Corn
The Minnesota corn scenario was developed to represent an environment in which field corn is grown in an area where rainfall is high and soils are more vulnerable to runoff than most places where corn is grown in the state. Based on the 2002 USDA National Agricultural Statistics Summary, Minnesota has the fourth most acreage of corn in the nation with 6,556,082 acres (USDA, 2005), representing 9.6% of the corn acreage in the nation. Besides field corn, two other crops are in the species of Zea mays: popcorn and sweet corn. However, this scenario is not intended to be used for either of these two other forms of corn as they have different cultural practices and tend to be more prominent in other parts of the country than the Midwest.

Corn in Minnesota is mostly grown in the southern half of the state. Of the counties that grow more than 100,000 acres according to the 2002 Agricultural Census, only Otter Tail County (115,000 acres) is above 46º N; the majority of the corn-growing counties are south of Minneapolis. There are three Minnesota weather stations in southern Minnesota: Minneapolis, Rochester, and Saint Cloud (Table 1). Rochester receives the most annual rainfall on average, while Saint Cloud receives the most in June, with 4.5 inches. When both June and July (the early growing season for corn in Minnesota), are considered together, Rochester receives 8.6 inches versus 7.9 inches for Saint Cloud; Minneapolis ranks in the middle with 8.3 inches.  Since most pesticide applications to corn are in this early part of the season, Rochester represents the weather station that is most likely to generate more and/or greater runoff events from pesticides. 
 The scenario is located in Faribault County, near the Minnesota/Iowa border, about 90 miles west of Rochester. Faribault has the third highest corn acreage of the counties in Minnesota with 206,000 acres planted to corn.

	Table 1. Candidate weather stations in Minnesota for the MN corn scenario. 

	Station ID
	Location
	Annual Average Precipitation
	June Average Precipitation

	W14913
	Duluth, MN
	25.6 in
	3.7 in

	W14918
	International Falls, MN
	23.9 in
	4.0 in

	W14922
	Minneapolis, MN
	29.4 in
	4.3 in

	W14925*
	Rochester, MN
	31.4 in
	4.0 in

	W14926
	Saint Cloud, MN
	27.1 in
	4.5 in


           *  The weather station from Rochester, MN is selected for the scenario.

The site, which represents the Des Moines lobe of the Wisconsin ice sheet, is located in MLRA M103, the Central Iowa and Minnesota Till Prairie. Geologically, this area is mostly till with some moraines and glacial lake plain (USDA, 2006).  Faribault County is drained by the Blue Earth River, a tributary of the Minnesota River in the Upper Mississippi Basin. Corn, soybeans, and other feed grains are the dominant crops in Faribault County.

The soil selected for the scenario is the Guckeen silty clay loam, which is classified as a fine, smectitic, mesic Aquertic Hapludolls.  The Guckeen soil is a benchmark soil in Hydrologic Group C and covers 4.9% of the land area in the county. Slopes range from 0 to 3% in this area of the county.

	Table 2.  PRZM 3.12.2 Climate and Time Parameters for Faribault County, MN Corn Scenario. 

	Parameter
	Value
	Source/Comments

	Starting Date
	Jan. 1, 1961
	Meteorological File from Rochester, MN (W14925)

	Ending Date
	Dec. 31, 1990
	Meteorological File from Rochester, MN (W14925)

	Pan Evaporation Factor (PFAC)
	0.73
	PRZM Manual; Figure 5.1. (USEPA, 2006)

	Snowmelt Factor (SFAC)
	0.36 cm °C-1
	 SEQ CHAPTER \h \r 1 Maximum value of minimum range of PRZM Manual Table 5.1 (USEPA, 2006) 

	Minimum Depth of

Evaporation  (ANETD)
	17.5 cm
	PRZM Manual (USEPA, 2006);  average of 15-20 cm

	Pan Factor Flag (IPEIND)
	0
	Pan Factor Flag set  to read from weather data as per guidance (USEPA, 2004)


	Table 3.  PRZM 3.12.2 Erosion and Landscape Parameters for Faribault County, MN Corn Scenario.

	Parameter
	Value
	Source/Comments

	Method to Calculate Erosion (ERFLAG)
	4 (MUSS)
	PRZM Manual (USEPA, 2006)

	USLE K Factor (USLEK)
	0.28 tons EI-1*
	USDA NRCS Soil Data Mart (http://soildatamart.nrcs.usda.gov/)

	USLE LS Factor (USLELS)
	0.38
	Value listed for 2.6% slope at 400 feet using equation in Hann and Barfield (1978)

	USLE P Factor (USLEP)
	0.5
	2.6% slope row crop with contouring PRZM Manual; Table 5.6 (USEPA, 2006)



	Field Area (AFIELD)
	172 ha
	Area of Shipman Reservoir watershed  (USEPA, 1999)

	NRCS Hyetograph (IREG)
	3
	PRZM Manual Figure5.8 (USEPA, 2006)
Type II, IREG=3

	Slope (SLP)
	2.6%
	Mean value for  Guckeen silty clay loam

	Hydraulic Length (HL)
	600 m
	Shipman Reservoir (USEPA, 1999)

	Irrigation Flag (IRFLAG)
	0
	Irrigation off

	* EI = 100 ft-tons * in/ acre*hr

	


	Table 4.  PRZM 3.12.2 Crop Parameters for Faribault County, MN corn scenario.

	Parameter
	Value
	Source/Comments

	Initial Crop (INICRP)
	1
	Set to one for all crops (USEPA, 2004).

	Initial Surface Condition 

(ISCOND)
	1
	1= fallow, default – parameter is ignored as ERFLAG > 0.

	Number of Different Crops (NDC)
	1
	Set to number of crops in simulation.

	Number of Cropping Periods (NCPDS)
	30
	Set to weather data in meteorological file: Rochester, MN (W14925).

	Maximum Rainfall Interception Storage of Crop (CINTCP)
	0.25 cm
	Low end of corn heavy canopy; PRZM table 5-4.

	Maximum Active Root Depth (AMXDR)
	90 cm
	Middle of range for corn, Table 5.9

	Maximum Canopy Coverage (COVMAX)
	100%
	Set to 100 for row crops, as per guidance (USEPA, 2004)

	Soil Surface Condition After Harvest (ICNAH)
	3
	3 = residue, as according to guidance

	Date of Crop Emergence

(EMD, EMM, IYREM)
	15/05/61
	Consistent with RUSLE dates (USDA 2000); KA0CGCSM; 15 days from planting to emergence

	Date of Crop Maturity

(MAD, MAM, IYRMAT)
	14/07/61
	60 days after emergence

	Date of Crop Harvest (HAD, HAM, IYRHAR)
	20/10/61
	Consistent with RUSLE dates (USDA 2000); KA0CGCSM

	Maximum Dry Weight (WFMAX)
	0.0
	Not used in scenario

	Maximum Crop Height (HTMAX)
	300 cm
	Upper end for corn from PRZM Manual, Table 5.16 (USEPA, 2006)

	SCS Curve Number (CN)
	91, 84, 91
	PRZM Table 5.10, C Soil, fallow, and row crop, contoured, poor condition (USEPA, 2006)

	Manning’s N Value (MNGN)
	0.014
	RUSLE Project; KA0CGCSM; corn for grain, Minneapolis weather station;  mulch tillage(USDA, 2000)., dates adjusted to match planting and harvest 

	USLE C Factor (USLEC)
	0.036-0.499
	RUSLE Project; KA0CGCSM; corn for grain, Minneapolis weather station; mulch tillage(USDA, 2000). dates adjusted to match planting and harvest


	Table 5.  PRZM 3.12.2 Guckeen silty clay loam soil parameters for the Faribault County, MN Corn Scenario.

	Parameter
	Value
	Source/Comments

	Total Soil Depth (CORED)
	150 cm
	NRCS Soil Data Mart (SDM) (http://soildatamart.nrcs.usda.gov)

	Number of Horizons (NHORIZ)
	5
	NRCS Soil Data Mart (SDM) 

	Horizon Thickness (THKNS)
	10 cm (HORIZN = 1)

30 cm (HORIZN = 2)

20 cm (HORIZN = 3)

20 cm (HORIZN = 4)
70 cm  (HORIZN = 5)
	NRCS Soil Data Mart (SDM). The top horizon was split into two horizons as per PRZM Scenario Guidance (USEPA, 2004).

	Bulk Density (BD)
	1.25 g/cm3 (HORIZN = 1)

1.25 g/cm3 (HORIZN = 2)

1.30 g/cm3 (HORIZN = 3)

1.58 g/cm3 (HORIZN = 4)
1.58 g/cm3 (HORIZN = 5)
	NRCS Soil Data Mart (SDM) (http://soildatamart.nrcs.usda.gov). Midpoint of the reported range. PRZM Scenario Guidance (USEPA, 2004).

	Initial Water Content (THETO)
	0.354 cm3/cm3 (HORIZN =1)

0.354 cm3/cm3 (HORIZN =2)

0.337 cm3/cm3 (HORIZN = 3)

0.352 cm3/cm3 (HORIZN = 4)
0.357 cm3/cm3 (HORIZN = 5)
	NRCS Soil Data Mart (SDM); values are mean available water  plus the wilting point water content of Guckeen silty clay loam soil  

	Compartment Thickness (DPN)
	0.1 cm (HORIZN = 1)

2 cm (HORIZN = 2)

2 cm (HORIZN = 3)

5 cm (HORIZN = 4)
5 cm (HORIZN = 5)
	NRCS Soil Data Mart (SDM) (http://soildatamart.nrcs.usda.gov). PRZM Scenario Guidance (USEPA, 2004).

	Field Capacity (THEFC)
	0.354 cm3/cm3 (HORIZN =1)

0.354 cm3/cm3 (HORIZN =2)

0.337 cm3/cm3 (HORIZN = 3)

0.352cm3/cm3 (HORIZN = 4)
0.357 cm3/cm3 (HORIZN = 5)
	NRCS Soil Data Mart (SDM); values are mean available water  plus the wilting point water content of Guckeen silty clay loam soils.  

	Wilting Point (THEWP)
	0.179 cm3/cm3 (HORIZN =1)

0.179 cm3/cm3 (HORIZN =2)

0.192 cm3/cm3 (HORIZN = 3)

0.192 cm3/cm3 (HORIZN = 4)
0.197 cm3/cm3 (HORIZN = 5)
	NRCS Soil Data Mart (SDM) Soil Characterization data; values are mean 15-bar water contents of Guckeen silty clay loam soils.  

	Organic Carbon Content (OC)
	2.90% (HORIZN = 1)

2.90% (HORIZN = 2)

1.45% (HORIZN = 3)

0.58% (HORIZN = 4)
0.29% (HORIZN = 5)
	NRCS SDM; values for horizons 1 to 3 = mean %OM / 1.724.  PRZM Scenario Guidance (USEPA, 2004).  
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