West Virginia Valley Fill and Refuse Structures Inventory
Description
This dataset initially resulted from an effort to compile a comprehensive inventory of mining-related fills in West Virginia as of the summer of 2009.  The dataset produced by the compilation effort was organized into two feature classes, one containing spoil fills, and a second for refuse structures.  Spoil fills are variously identified as valley fills, head of hollow fills, durable rock fills, excess spoil fills, or side hill fills, and are constructed primarily for the disposal of fractured overburden rock produced during mining operations.  As it relates to West Virginia rules for optimizing excess spoil placement, the dataset makes no distinction between backfill area, which occurs within the mineral removal area, and excess spoil disposal areas, which lie outside the mineral removal area and are used primarily for spoil disposal.  Individual fill polygons simply attempt to represent the extent of areas exhibiting a net increase in elevation due to the placement of spoil material.  The refuse feature class is comprised of structures used for the disposal of coarse and/or fine coal refuse produced during coal preparation.  This feature class includes slurry impoundments.  During the compilation process, care was taken to eliminate features associated with a variety of non-mining activities, including  highway construction, freshwater impoundments, landfills, fly ash disposal areas, industrial parks, and commercial shopping areas.
After identification, features in the spoil feature class were attributed to indicate their status at various time intervals, based on the interpretation of aerial or satellite images.  A status of “not started”, “under construction”, or “complete” were given to each fill for the years 1984, 1990, 1996, 2003 and 2009.  Fills were considered complete when overburden deposition was not apparent and the fill area appeared to be re-graded.  This determination was more difficult when using satellite images for 1984 and 1990 due to the coarse resolution of the images.  Determinations in these cases relied on the analyst’s experience interpreting the presence of vegetation cover on the site.  Most opportunities for misclassification centered on the transition from under construction to complete.  
Sources and methods
The initial fill polygons were compiled from three basic sources: 
1. elevation differencing— fills were initially derived by comparing elevation grids acquired in 2003 with an elevation grid created from USGS hypsography (contour) data.  Since the hypsography pre-dated construction of most mining fills, elevation differences between the two datasets could be exploited to identify mining fills constructed in the interim.  Fills identified in southern West Virginia utilized a 10-county IFSAR elevation grid, while northern and central regions utilized the 1/9 arc second national elevation dataset.  Both sources were date to 2003, though the national elevation dataset was not available for the initial comparison.  Fills identified as under construction in 2003 subsequently were edited using 2009 aerial photography to represent their extent as of that date.  
2. Permit maps—fills are routinely digitized from georeferenced maps submitted to the WVDEP.  Fill polygons from this source that duplicated fills identified using the 2003 elevation grids were deleted.  The remaining fills were checked against 2009 aerial photography.  Fills that were under construction were edited to represent the approximate extent of fill material at the time the photo was taken.  Completed fills were edited in cases where the as-built fill differed significantly from the fill depicted on the source map.  
3. Interpreted from aerial photographs—Fills not captured either by the elevation difference analysis or from permit maps were identified from multiple aerial photography sources dating from 1990-2009.  Fill extents were approximated using aerial photography to identify the toe point and face of the fill.  Topographic map contours, and occasionally visible ditch lines, were used to approximate the upslope fill extent.
Subsequent to the 2009 analysis, the dataset has been maintained by routinely adding valley fills depicted on new permit maps.  In addition, significant amounts of LIDAR data have been acquired for coalfield areas.  The ability of LIDAR to render the earth surface in great detail, often through vegetation cover, has made it possible to identify historical fill structures that are otherwise effectively invisible.  Additionally, hillshade renderings can be valuable for correcting errors in boundaries estimated from elevation differencing, or modifying boundaries obtained from SMCRA maps to reflect as-built conditions.  Most commonly, hillshade was used to modify fill faces to depict an accurate termination point and boundary at the sides of the fill extending upstream.  This was particularly useful for fills originally delineated from the IFSAR dataset, which can exclude shallow areas on the face of a fill that are easily visible on a LIDAR hillshade rendering.  
[bookmark: _GoBack]Accuracy and Completeness
This fill inventory represents the best available source, compiled over the course of many years using a wide variety of data resources. It is estimated that compiling and cross checking of the 2009 inventory itself required over 120 hours to complete, not including the elevation differencing analysis, and map digitizing efforts.  Even so, the data is permeated with many different kinds of error.  Individual fill polygons are intended to capture general locations and extents of features on the ground; they are not produced by methods of survey and are of limited usefulness for investigations of individual structures.  However, they are useful for watershed and other types of regional analysis. Some of the recognized error sources associated with the dataset include:
1)  Some small number of fills may have been omitted.  These fills likely are old and small, associated with operations for which a map is not available, and not easily picked up by airphoto or hillshade interpretation.  In a few cases, visual evidence was not conclusive enough to warrant inclusion in the database.  
2)  Fills delineated from the analysis of elevation models may have imperfect boundaries arising from errors in the elevation models from which they were derived.  
3)  The boundaries of fills digitized from aerial photographs are subject to interpretation, and often relied on pre-mining contours to suggest the extent of a valley fill upstream from the toe.  
4) Fills digitized from permit maps can contain errors that include: 1) error in the map source itself, 2) error introduced by scanning and georeferencing, and 3) error contributed by imperfect digitizing. 
5) Fills digitized from permit maps can be subject to interpretation when their extent was not clearly indicated.  In these cases, contours or drainage ditches were sometimes used to interpret the fill extent. 
6) Permit identifiers associated with fills that were created from sources other than SMCRA permit maps were assigned base on spatial coincidence with permit boundaries, which can produce erroneous results.
7) Fills in adjacent valleys sometimes converge to a single point downstream, or sometimes diverge into opposite drainages.  While technically a single connected fill, these structures usually were split into two fill polygons.  This affects the total fill count by a small amount, but does not affect area or length of stream calculations.
8) The status of fills depicted on satellite images in 1984 and 1990 could be difficult to determine due to the limited resolution of the images. This problem was minimized by examining images from other dates, and examining the issue date of the associated permit, where available.  Also, the status of each fill was compared across all dates to ensure logical consistency.




Appendix A	Valley Fill boundary attributes
 
	SIZE_ACRE
	Area of polygon, in acres, calculated by software

	PERMIT_ID
	SMCRA permit identifier associated with this fill

	VF_NO
	identifier assigned by permittee for this fill, as indicated on a SMCRA permit map

	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.
LIDAR09— boundary calculated from the difference between the NED 1/9 arc second DEM acquired in 2003 and a LIDAR dataset acquired in 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

	EPOCH
	The time period in which the fill was first observed to be under construction or completed.  Possible values include 0, 1984, 1990, 1996, 2003 and 2009, where 0 represents a fill that was not started as of 2009.

	STATUS_1984
	
Status of the fill in 1984

not started— construction had not started
under const— the fill was under construction, but not complete
complete— construction on the fill appeared to be completed 

	STATUS_1990
	
Status of the fill in 1990

not started— construction had not started
under const— the fill was under construction, but not complete
complete— construction on the fill appeared to be completed 

	STATUS_1996
	
Status of the fill in 1996

not started— construction had not started
under const— the fill was under construction, but not complete
complete— construction on the fill appeared to be completed 

	STATUS_2003
	
Status of the fill in 2003

not started— construction had not started
under const— the fill was under construction, but not complete
complete— construction on the fill appeared to be completed 

	STATUS_2009
	
Status of the fill in 2009

not started— construction had not started
under const— the fill was under construction, but not complete
complete— construction on the fill appeared to be completed 





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.





