West Virginia Underground Mining Limits
Description
This data represents the boundary within which underground mining may occur for individual permits.  They do not include exclusion zones within a boundary where mining is prohibited.  They also do not depict actual workings, either planned, or existing.  The WVDEP does not receive maps of underground works on a routine basis, but uses mining limits as an indicator of mining that may be occurring in an area. 
Sources and methods
This data is compiled from subsidence control plan maps for underground mines, which depict the proposed geographical extent of underground mining operations.  Most data is digitized from georeferenced images of maps.  Initially these maps were scanned physical media, but this has been almost entirely replaced with digitally submitted pdf maps.  A significant number of recent permit applications include submittals in AutoCAD, shapefile, or geodatabase formats.
Georeferencing standards specify 6 or more well-distributed tie-points to one or more of these reference layers—1) a state plane coordinate grid, 2) 2-foot orthophotography, with a 1:4,800 accuracy standard, 3) 1-meter NAPP orthophotography, 4) 1:24,000 USGS DRG topographic maps.
Digitizing of features on screen is performed at 1:4,000 scale or better for large surface mines, and 1:2,500 or better for detailed features such as haul roads, underground mine face-up areas, and prep plants.
Completeness
The goal for this dataset is to compile boundaries for all active underground permits. Mining limits for closed permits should have underground works compiled by the West Virginia Geological and Economic Survey through their Mineral Lands Mapping Program.  This dataset also does not include mining limits for auguring activity.
Accuracy
[bookmark: _GoBack]Formally evaluating the accuracy of this dataset is not practical because there is no source of higher accuracy with which to compare it.  The maximum theoretical accuracy is equivalent to the 1:24,000 scale map standard, because regulations specify USGS map features as a background.  However, there have been cases where background features exhibit apparent alignment errors which made it difficult to perform accurate georeferencing.  In addition, processes of scanning, georeferencing, and digitizing all can introduce additional error.  Experience indicates that polygon boundaries typically show variation in the range of 15-20 meters when updating an existing feature with a newer map.  In other words, this amount of spatial variation can be expected if individual permit maps were processed independently by different technicians or by the same technician at different times.  



Appendix A	attributes

	PERMIT_ID
	SMCRA permit identifier associated with this fill

	MAPTYPE
	Date of the source map used to create the feature.  The notary date is used for certified maps signed by a professional engineer.  The latest revision date is used if the map has not been signed.  Otherwise any apparent date is used.  Dates that do not indicate a particular day (e.g. May, 1998) revert to the first day of the month.

Digital files obtained through the e-permitting system (mapetype = ep) are given the date the file was processed by a daily processing script.

	MAPTYPE
	Type of map used to create the boundary

	pr
	proposal map

	pd
	proposal drainage map

	rp
	renewal progress map

	fi
	final map

	is
	inactive status map

	sc
	subsidence control plan

	dr
	drainage map

	ge
	geologic map

	ot
	Other

	ep
	e-permitting file, most commonly DWG




	FACILITY_NAME
	 Common name used to identify this particular operation

	OPERATOR
	 Operator name

	PERMITTEE
	 Name of the entity applying for the permit

	UPDATE_DATE
	Date the feature was added to/modified in the geodatabase.  This field was added after the initial data compilation effort to track activity by DEP personnel.

	PERMIT_SEAM
	
 The coal seam indicated on the map or permit application documents

	WVGES_SEAM
	
The standard coal bed identifier used by the WVGES

	COMMENTS
	

	
	





Appendix B.	refuse structures attributes

	FACIL_NAME
	Facility name, when known

	COMPANY
	Permitee of the associated SMCRA permit, if known

	MSHA_ID
	MSHA identifier.  Only available for impoundments.

	METHOD

	Source(s) used to produce the polygon boundary.  Arranged as a comma-delimited list of 0 or more items from the following options:
IFSAR -- boundary calculated from the difference between historical elevation and an IFSAR elevation model captured in 2003.  The historical elevation grid was created from USGS hypsography contours that pre-dated most fill building activity.
MAP— boundary digitized from a representation on a SMCRA permit map.
HS— boundary interpreted from a hillshade rendering of LIDAR data collected after 2009.
NED— boundary calculated form the difference between the NED 1/9 arc second DEM acquired in 2003 and an historical elevation grid created from USGS hypsography contours.
ORTHO— boundary delineated by interpreting an orthophoto.
ATLAS—confirmation that a feature was coal refuse, based on an historical atlas of refuse piles and impoundments compiled by aerial observation in 1972.

	PERMIT_ID
	SMCRA permit identifier associated with the structure, when available.

	IMPOUNDMENT
	indicates that the structure that has been classified as an impoundment.  

	SIZE_ACRE
	Calculated acreage of the structure.





