FIPS to NERC Region Mapping
Different power plants have dramatically different environmental footprints.  Coal can be more than twice as carbon intensive as natural gas-fired power plants (Sale and Hadley 2002), and open-loop coal plants withdraw nearly 50 times more water than coal plants with closed-loop cooling systems.  Hence, when determining the environmental footprint of electricity consumed by a particular facility, it is important to account for the types of power plants that are supplying this energy.  This task is made difficult by the fact that customers do not purchase power from the plants directly, but rather whatever mix is fed onto the grid, which changes on an hourly, seasonal, and longer-term basis depending on fuel prices and generation capacity.  “Balancing areas”, containing anywhere between dozens and hundreds of power plants are controlled by balancing authorities that match generation and demand by purchasing more electricity within the balancing area or importing power from other areas via “tie lines” that connect balancing areas (NERC 2010).  While some utilities offer “green” power, for which customers pay a premium that is theoretically used to purchase a larger quantity of wind, solar, etc., no one who purchases power from the grid has direct control over where or how that electricity is generated.  
When measuring the impacts of any kind of interaction with the electrical grid, whether a user is drawing power or supplying power, it is important to establish appropriate system boundaries such that all of the entities that interact with the user are included.  If the boundaries are too small, relevant players will be left out and if the boundaries are too large, the region will incorporate power plants or demands that are not relevant to the user being studied (Sale and Hadley 2002).  North American Electric Reliability Corporation (NERC) regions are often used in electrical grid analyses because, while there is some trade of power across NERC boundaries, the vast majority of power produced in each region is consumed within the region.  While NERC supplies a map of these regions, definitive boundaries do not exist because.  Rather, NERC regions are made up of collections of electric utilities, meaning that two facilities could be in very close proximity to one another, but if they are served by two different utilities, it is possible that they below to different NERC regions.  A location may also appear to clearly be in one region based on the NERC map (although still relatively close to the region’s border), but in reality be contained in the neighboring region.  This makes mapping any sort of political boundaries such as counties to NERC regions a difficult task.  Unfortunately, datasets for power-consuming or producing facilities other than power plants themselves generally do not identify which NERC region they reside in or which utility supplies or buys their power; the location information given (typically city or county) must be used to estimate the NERC region.  
In this research, geospatial data is stored at the county level.  A higher granularity would be unwise since, while many facilities may be assigned coordinates, they are often simply the centroid of the county in which the facility is located.  Counties are identified by Federal Information Processing Standard (FIPS) codes, where the first two digits indicate the state and the last three identify the specific county.  
For example, the state FIPS code for Arizona is 04 and the county FIPS code for Apache County is 001, so the full FIPS code for Apache County, AZ is 04001.  Matching FIPS codes to NERC regions is, by definition, imperfect because one county may contain multiple NERC regions.  Even in a single zip code, the U.S. EPA Power Profiler demonstrates that a user can be located in one of multiple NERC regions depending on which utility supplies its power (EPA 2010).  However, the model created for this research is structured such that each county must be connected to only one NERC region.  This matching is done in the following manner:

1. U.S. EPA eGRID data provides a list of all power generators in the U.S., along with the county and NERC region in which they reside.  In cases where only one power plant exists in a particular county or the county contains multiple power plants that are all identified as being in the same NERC region, the county is listed as being in that particular region.  In the relatively uncommon instance where multiple power plants exist in one county and are listed as being in different NERC regions, the NERC region is assigned such that it matches that of the larger plant.  

2. For counties that contain no power generators, the EPA Power Profiler is used, plugging in a sample zip code from that county and assigning the NERC region with which the zip code is identified.  For counties that are shown as being in two or more NERC regions, one is chosen at random.  

Although the method for assigning counties to NERC regions is subject to uncertainty, this allows for an overall more accurate picture of the impacts of electricity consumption.  In the future, counties that fall into multiple NERC regions could be disaggregated based on the fraction of electricity consumption that occurs in each region.  However, the data to perform this analysis is not readily available.  
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