NORTH CAROLINA EASTERN COASTAL PLAIN (COTTON) GROUND WATER
Metadata

North Carolina is ranked sixth in the nation in cotton acreage and seventh in production, generating 5 percent of the U.S. cotton crop. Most of the cotton in North Carolina is grown in the eastern half of the state in the coastal plain region.  Three of the four highest cotton producing counties, Northampton, Halifax, and Edgecombe, in North Carolina are located in northeastern North Carolina (USDA NASS).  Other Crops grown in this region include corn, peanuts, tobacco, soybeans, small grains, cotton, and pasture. 
The climate of North Carolina's coastal plain province is temperate. Average high temperature during summer months is in the mid-upper 80s, while average lows are near 70 degrees. During winter, average highs are in the mid 50s, while average lows are in the mid 30s. Temperatures tend to be more moderate in the outer coastal plain. Average rainfall is about 51 inches. Snowfall is infrequent and generally averages less than 5 inches per year in the inner coastal plain and less than 2 inches per year in the outer coastal plain.

Cotton is predominately grown on sandy loam soils of the coastal plain. These soils require subsoiling to breakup naturally occurring hardpans. Dominant cotton soils in the three counties of interest (Edgecombe, Halifax, Northampton) are the Norfolk loamy sand (Fine-loamy, kaolinitic, thermic Typic Kandiudults) and Wagram loamy sand (Loamy, kaolinitic, thermic Arenic Kandiudults).  The Norfolk loamy sand was selected as it is present in both Edgecombe and Northampton counties. This soil is in Hydrologic Soil Group B.
	Table 1. PRZM 3.12 Climate and Time Parameters for the Eastern Coastal Plain, North Carolina - Cotton

	Parameter
	Value
	Source

	Starting Date
	January 1, 1961
	Meteorological File – Raleigh/Durham, NC (13722)

	Ending Date
	December 31, 1990
	Meteorological File – Raleigh/Durham, NC (13722)

	Pan Evaporation Factor (PFAC)
	0.75
	PRZM 3 Manual, Figure 5.9 (Suarez, 2006)

	Snowmelt Factor (SFAC)
	0.36
	PRZM 3 Manual, Table 5.1 (Suarez, 2006)

	Minimum Depth of Evaporation (ANETD)
	17
	PRZM Manual Figure 5.2 (Suarez, 2006). Use the mid-point of the range of values based on location of the crop scenario. If a crop region crosses one or more boundaries, select the average of the midpoints.


	Table 2. PRZM 3.12 Crop Parameters for the Eastern Coastal Plain, North Carolina - Cotton

	Parameter
	Value
	Source

	Initial Crop (INICRP)
	1
	The simulation date starts before the emergence date of the crop.  PRZM is currently untested for other conditions.

	Initial Surface Condition (ISCOND)
	1
	The effect of this parameter is nearly irrelevant in EFED standard scenarios.  This parameter specifies the curve number in place before the main crop is planted.

	Number of Different Crops (NDC)
	1
	

	Maximum interception of Storage of Crop (CINTCP)
	0.2
	PRZM 3 Manual (Suarez, 2006) Table 5.4

	Maximum Rooting Depth (AMXDR)
	60
	Selection of root depth by professional judgment will be a compromise between a need to accurately describe evapotranspiration and accurately describing irrigation needs.

Use USDA crop profiles.

	Maximum Aerial Canopy Coverage (COVMAX)
	98
	--

	Surface Condition of Crop after Harvest
	1
	See scenario development guidance.

	Curve Number (CN)
	10
	Typically for groundwater scenarios, curve numbers will be low and have little effect on simulated results (e.g., from A or B soils).

	Maximum Height of Canopy at Maturation (HTMAX)
	100
	

	Number of Cropping Periods (NCPDS)
	30
	Set to weather data.

	Date of Crop Emergence (EMD/EMM/IYREM)
	15/05
	http://www.ipmcenters.org/CropProfiles/docs/nccotton.pdf

	Date of Crop Maturation (MAD/MAM/IYRMAT)
	01/08
	http://www.ipmcenters.org/CropProfiles/docs/nccotton.pdf

	Date of Crop Harvest (HAD/HAM/IYRHAR)
	01/11
	http://www.ipmcenters.org/CropProfiles/docs/nccotton.pdf

	Crop Number Associated with NDC
	1
	Only one crop modeled

	IPSCND
	1
	Assume bulk of material is removed at harvest

	Extra Water for Leaching
	--
	Not used

	Available Depletion
	--
	Not used

	Max Rate of Water Supplied
	--
	Not used


	Table 3a. PRZM 3.12 Norfolk Loamy Sand Soil Parameters for the Eastern Coastal Plain, North Carolina - Cotton

	Parameter
	Value
	Source

	Soil Property Title (STITLE)
	Norfolk loamy sand
	USDA Soil Data Mart

	Total Soil Depth (CORED)
	600 cm
	Standard GW Scenarios are for 10-meter soil profiles, with the last meter simulated as an aquifer.

	Number of Horizons (NHORIZ)
	8*
	For the upper Horizons use USDA Soil Data Mart (Soil Survey Staff, 2008). Resolution need not be less than 1 cm in the top portion of the profile and not less than 20 cm in the remaining profile. The top profile is resolved into 1 cm increments in order to allow for accurate applications of pesticides into the soil surface. Below 10 cm, discretization is increased to 20 cm in order to simulate realistic dispersion.


* Using 8 horizons greatly simplifies the procedure for entering declining degradation rates.  The first 2 horizons are 10 cm, and the next four are 20 cm thickness; these 6 horizons represent the aerobic degradation zone. The 7th horizon is variable depending on the depth to the simulated aquifer and represents the depths between the aerobic degradation zone and the water table. The 8th horizon represents the groundwater which starts at a variable depth depending on the parameterization, with the profile extending 100 cm below the water table.   Note that the pore water degradation rate should never be less than the hydrolysis rate.
	Table 3b.  PRZM 3.12.2 Norfolk Loamy Sand Soil Horizon input parameters for the Eastern Coastal Plain, North Carolina - Cotton

	Horizon #
	Horizon Thickness (THKNS) (cm)
	Bulk Density (BD) (g/cm3)
	Initial Soil Water Content (THETO)
	Soil Drainage Parameter (AD)
	Pesticide Hydrodynamic Solute Dispersion Coefficient (DISP)
	Lateral Soil Drainage Parameter (ADL)
	Thickness of Compartments in Horizon (DPN) (cm)
	Field Capacity (THEFC) (cm3/cm3)
	Wilting Point (THEWP) (cm3/cm3)
	Organic Carbon (OC) (%)
	Sand (%)
	Clay (%)

	1
	10
	1.78
	0.093
	0
	0
	0
	1
	0.093
	0.04
	0.61
	75.7
	2.4

	2
	10
	1.78
	0.093
	0
	0
	0
	5
	0.093
	0.04
	0.61
	75.1
	2.4

	3
	20
	1.75
	0.221
	0
	0
	0
	20
	0.221
	0.14
	0.19
	55.1
	20.2

	4
	20
	1.66
	0.242
	0
	0
	0
	20
	0.242
	0.15
	0.09
	57.3
	22.2

	5
	20
	1.74
	0.284
	0
	0
	0
	20
	0.284
	0.21
	0.05
	54.6
	28.7

	6
	20
	1.69
	0.287
	0
	0
	0
	20
	0.287
	0.21
	0.04
	56.1
	30.7

	7
	400
	1.75
	0.284
	0
	0
	0
	50
	0.284
	0.19
	0.04
	59.6
	27.8

	8
	100
	1.79
	--
	0
	0
	0
	50
	--
	--
	0.05
	62.2
	26.2

	NRCS, National Soils Characterization Database (NRCS, 2001) http://soils.usda.gov/survey/nscd/
USDA Soil Data Mart
Draft Model and Scenario Development for Groundwater Estimates Using PRZM


GW temperature: 16ºC (PRZM Manual Figure 5.4; Suarez, 2006, also: http://0.tqn.com/d/homerepair/1/0/o/3/-/-/climate_temps.jpg)
Albedo: 0.2
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