STUDY AREA
	Climate
The climate of the BMAP study area is humid subtropical, with a 30-year mean annual temperature of 68 oF and a 30-year mean annual rainfall of 63.2 inches measured at the NOAA weather station at the Tallahassee Regional Airport (Gilbert, 2010).  The largest amount of monthly rainfall typically occurs during June, July, and August, whereas the smallest monthly rainfall typically occurs in April, October, and November.  The average yearly potential evapotranspiration for the Tallahassee area was estimated to be about 46 in/yr (Davis et al., 2010).  
	Hydrogeologic Setting
The hydrogeologic framework of the BMAP study area consists of sedimentary rocks of Tertiary through Quaternary age that consist of limestone, dolostone, clay and sand of varying degrees of lithification (Miller, 1986; Davis, 2006).  Several previous studies have provided detailed descriptions of the stratigraphic nomenclature and geology of the region that encompasses the BMAP study area (Hendry and Sproul, 1966; Miller, 1986; Davis, 1996; Chelette et al., 2002; Davis et al., 2010).   This report briefly describes several key hydrogeologic factors that affect the movement of nitrogen from the land surface to the Upper Floridan aquifer (UFA).  
The BMAP study area lies within the Coastal Plain physiographic province and is characterized by two main geomorphic zones.  The Northern Highlands, which occurs north of the Cody Scarp (fig. ___), comprises an extensive upland area where surface drainage is perched above the UFA due to the presence of relatively thick clayey sediments that overlie the UFA.  The UFA, which is composed of limestones and dolostones of Eocene to Miocene age, is part of the Floridan aquifer system that occurs in Florida and parts of Georgia, South Carolina, and Alabama.  The Woodville Karst Plain (WKP) extends southward from the Cody Scarp in southern Leon County to the Gulf Coast.  The WKP is characterized as a flat or gently rolling surface of highly porous quartz sand overlying the limestone units (Suwannee Limestone and St. Marks Formation) of the UFA (Miller, 1986; Rupert, 1988).  Limestone is generally within 25 ft of the surface in most of the karst plain.  The top of the limestone rock in both units has undergone extensive dissolution by chemically aggressive waters, resulting in the development of large cavity and conduit systems (Miller, 1986).  Consequently, the karst plain contains numerous wet and dry sinkholes, natural bridges, and disappearing streams (Rupert and Spencer, 1988).  
The degree of confinement of the UFA in the BMAP study area (fig. ___) is grouped into three categories based on the thickness of overlying sediments as described by Miller (1986): unconfined, semiconfined, and confined.  The UFA is unconfined where the aquifer crops out near the surface or where overlying sediments are thin or absent.  Where confining units are less than 100 feet thick and or breached the UFA is referred to as semiconfined.  Where these units are greater than 100 feet thick the UFA is considered to be confined. The material overlying the UFA varies in the amounts of sand, marl, limestone, clay, and dolomite of low permeability.  The sand layers generally are referred to as the surficial aquifer system, whereas the mostly clay and limestone components comprise the intermediate aquifer system or the intermediate confining unit. The lithology, thickness, and integrity of this material have a controlling effect on the development of permeability and local groundwater flow (Bush and Johnston, 1988).  The UFA is most vulnerable to contamination from the land surface in areas where it is unconfined.  Detailed maps showing vulnerability assessments for the UFA have been prepared for Leon County (Advanced Geospatial Inc., 2007) and Wakulla County (Advanced Geospatial Inc., 2009). 
Groundwater flow generally is from the northeast to the southwest or from north to south based on potentiometric surface maps for the UFA (Davis, 1996; Davis et al., 2010).  Extremely high transmissivities in the UFA ( greater than 1,000 ft2/d) (Davis, 1996) are associated with conduit systems for Wakulla Springs and account for a flattening of the potentiometric surface about 3-4 mi south of the Cody Scarp.  Wakulla Springs is a major discharge point for water from the UFA in the karst plain.  Flows from Wakulla Springs fluctuate greatly depending upon rainfall conditions (Davis, 2006; Davis et al., 2010).
The source of recharge to the UFA is rainfall. Recharge to the UFA in the BMAP study area ranges from approximately 8 to 18 inches per year in the northern and southern parts of the study area, respectively. More recharge occurs in the southern part of the WKP than in the northern part, because there is little direct runoff due to the highly permeable sands overlying the UFA below the Cody Scarp.  In addition, several disappearing streams recharge the UFA through sinkholes, such as Munson Slough, Lost Creek, and Fisher Creek.  Fisher and Lost Creeks originate in the coastal lowlands and within the Apalachicola National Forest. 
 
Land Use and Population
Land use (2009) in the BMAP study area is predominantly upland forests (50%). Other land-use types in order of decreasing percentages of the total are as follows: water and wetland (24%), urban and built up (14), agriculture (6%),  rangeland (3%), and transportation (2%).  Land cover classification was based on remote-sensing techniques (provide more details(?) and references).  
The BMAP study area encompasses four counties with the following 2010 population data: Leon (275,487), Gadsden (46,389), Jefferson (14,761), and Wakulla (30,776).  Most of the population in Wakulla County is concentrated in the WKP because most of the western half of Wakulla County and southwestern Leon County lies in the Apalachicola National Forest and is not open to development. The population of Leon and Wakulla Counties is projected to increase by approximately 7.5% and 15.7%, respectively, from 2010 to 2020 (http://edr.state.fl.us/content/area-profiles/county/). Also expected to increase with population growth is the number of septic tanks for waste disposal that may result in increased nonpoint source impacts to groundwater and surface waters.
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