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Introduction

Digital rendering of underground coal 
mine maps is a critical component of 

Virginia’s commitment to enhance mine 
safety.



Southwest Virginia Coalfield



Driving Forces
The Department of Mines, Minerals and Energy 
(DMME) has been collecting mine maps since 
the late 1950s.
DMME has identified over 20,000 available mine 
maps.
Safety personnel, inspectors, and regulators all 
need quick and easy access to these maps to 
perform their jobs. 



Driving Forces
DMME needed an efficient way to get the right 
data to the right people.
DMME needed a way to store and view 20,000 
plus maps.
DMME needed to know what information was on 
which maps.



Solution:

Develop an integrated web-based 
inventory system with GIS 

capabilities! 



Process Flowchart



Identify Mine Maps
DMME Internal Collections
Federal Collections
Mine Company Collections
Library Collections
Personal Collections



Sources of Underground Mine Maps



Scan Mine Maps
Paper maps were scanned using a large format 
scanner at 200 to 300 dpi.
Microfilm Images were out-sourced to be 
converted to digital images.



20,000 MAPS, NOW WHAT?



Catalog Mine Maps

With 20,000 mine maps, a queriable 
database needed to be established.  

The Coal Mine and Mine Map Inventory System



Catalog Mine Maps
A list of key data was developed.
A platform that was robust and could serve 
individuals working in multiple locations was 
needed – Microsoft SQL Server.
Dual monitor work stations – allows for quicker 
data entry.



Dual Monitor Workstation



Data Cataloged From Mine Maps

Unique DMME ID number
Date of Mine Map
Map Scale
Company Name
Thickness and Elevation 
Data 
Surface Mines and Auger 
Mines 
Adjacent Mines 
Gas Wells Present

Roof Falls
Water
Crop Line
Company Coal Bed
Scan Information
Mines Shown on Map
Standard Coal Bed
Coordinates
Location Information 
(County, Quad, Drainage)
Georeference



Screen Shot of Mine Map Entry Form



How do all of these maps relate 
to each other in the real world?



Georeferencing Mine Maps
Georeferencing is the groundwork for integrating 
the database and spatial information (a GIS).
A GIS improves the quality, searchability, 
distribution and manipulation of data. 
Maps were located in the X, Y and Z 
dimensions.
Areas of active mining were prioritized.



Locations of Active Mining in 
Southwest Virginia



The Z Dimension

Coal bed naming and assignment
(Stratigraphy)



Stratigraphy
Coal bed names have varied due to local and 
regional naming, proximity to one another, 
temporal name changes, and deliberate name 
switching.
Up to 250 variations in local and regional coal 
bed names have been identified.
Stratigraphic nomenclature has been 
standardized and normalized to 75 reference 
coal beds.



Assigning Stratigraphy
The first step in assigning a coal bed is to use 
the coal bed the mining company has assigned.
Then the elevations and coal outcrop on the 
mine map are compared to information 
published on geologic quadrangles.



Stratigraphy



Cataloging Mine Data
Mine footprints are digitized and vectorized in 
AutoCAD.
Coal thickness and elevation data are also 
captured in AutoCAD.
A mine record is generated in the Coal Mine and 
Mine Map Inventory System.



Mine Information Cataloged
Unique label
Mine name 
License numbers 
Coal company and/or operator
Coal bed
Roof falls
Flooding 
County and Quadrangle



Screen Shot of Mine Entry Form 



How do we get the data to people 
who need it?

AutoDesk MapGuide



Data Delivery
A topology is created to establish the 
relationship of spatial elements to each other.
Data are added to MapGuide as layers.
Mine Polygons in MapGuide are linked to the 
Coal Mine and Mine Map Inventory System and 
scanned map images can be imported.



Layer Elements
Coal crop outlines
Underground mine polygons
Adjacent mines
Active mines
Surface mines
Natural and cultural features



DMME’s Web Based Map Viewer



Disclaimer



MapGuide



Reporting



Georeferenced Image



Challenges
Different media
Uneven data distribution
Scale (mine maps 1”= 400’ → base maps 
1”=2000’)
Accuracy
Interpretation



The Future
Identify new collections
Scan and catalog these collections
Georeference mine maps
Generate three-dimensional models of the 
coalfield
Search for better methods and innovations 
Roll out to external customers



Three-Dimensional Models



Questions

Contact Information:
Rebecca Kent
Virginia Division of Mineral Resources
(276) 676-2914
rebecca.kent@dmme.virginia.gov
http://www.dmme.virginia.gov/dmr


