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Background of Mine
Mapping Program

Coalbed Mapping Program

DMME has had a mine archiving/mine
cataloging/ digital spatial database activity
underway since 1990 that has located
abandoned mines 1n the Southwest Virginia
coalfields




Scope of Coalbed Mapping Program

Collect and Catalog all available abandoned
Mine Maps

Scan maps with large format scanner
Georeference scanned mine map 1images
Digitize boundary of mine works

Create database containing information
derived from maps




Map Sources

State Library of Virginia
DMME Client Assistance
Center

OSM National Mine Map
Archive

DMME Active Mines

Map Archives of
Collaborating Mining and
Land Companies

DMME Division of
Mineral Resources
Archive

DMME Previously
Donated Map Collection

DMME Scanned Map
Archives




Acquisition of Mine Maps

Campaign launched through various media
outlets requesting mine maps

On-site scanning — large format scanner
taken on site to scan company map archives

Private Party collections donated for
scanning
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Hardware

— Laptop/Desktop

— Large-format Scanners
e ColorTrac 5480

e Vidar Titan TruScan

e Vidar TruScan B&W

Software

— Proprietary scanning software
— ESRI

— AutoDesk

Data Available

— Coal Mine Map and Mine
Database

Printers/plotters
Internet web browser




Georeferencing

Maps geo-referenced into Virginia State
Plane Coordinate System

Information shown on the map such as
coordinate grids, 1dentifiable surface
features, coal outcrop configuration, land
tracts, etc., are used to place maps.




Database

Capture important information shown on
maps

User friendly intuitive input screen
developed to aide 1n efficient data entry

Data stored on Microsoft SQL server




Data Entry

B Main Menu

DM
f
Mmes i E.I".EE
and Energy

Coal Mine Map and Mine Database

Enter New Mine Map Record

Amend Existing Mine Map Record
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Digitizing

Heads-up onscreen digitizing performed
with geo-referenced 1mages

Industry standard software used — ESRI,
AutoDesk

Industry standard file formats — allows for
easy migration from one software package
to another




Scanned Map




Raster mine map
inserted into
underground mine
outlines
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Retrieval of Information

Geographic Information System — Spatial data joined with
database can be utilized for quick retrieval of information.

Information 1s easily accessed through a standard ArcView
project activated in Electronic permitting application

DMME intranet “Mine Map Search Tool” — Allows users
to search for mine maps and related information based on
specific queries

DMME 1s continuing to develop web-based access to
mapping information, which will allow the public to view
certain maps and information while restricting other
information that 1s not open to the public
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Efficiencies and Deficiencies

Increased scan quality allows more accurate
map interpretation

Utilization of industry standard software

Improved and expanded data entry and
collection procedures

Qualification of geo-referenced accuracy
assessments




Efficiencies and Deficiencies

Mine map condition
[Lack of mine location information

Undecipherable or 1llegible map
information

Coordinate transformation methods from
local or company coordinate systems

Duplication of mine map scans
[Lack of elevation and coal seam data




Program today

Over 8,000 Mine Maps
Scanned and over 3,300
Mines Digitized

Spatial Data generated by

Coal Seam and
Quadrangle

User friendly intranet
search engine to 1dentify
and locate mines in
database

Continuing effort to scan
and catalog mine maps
from various sources




Evolution of Program
So, What has_changed?

Software and Hardware capabilities have
advanced

Improvements have been made to database
structure and data entry procedure

Availability of maps not previously
accessible




Data Dissemination

Electronic Permitting Application

— Eastman Workflow System

DMME Laptop System
DMME website — ftp data sharing
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Workflow
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Types of Technology Used by
Inspectors
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Future of the Virginia Mine
Mapping Information System

Continuing to advance current procedures and
enact the following:

— Creating a comprehensive digital mine map system by
collection, digital conversion and analysis of all
available sources of mine maps.

— Using high-resolution remote sensing data to develop
topographic data sets and to map abandoned mine
features with accuracy and order of magnitude better
than available data.

— Creating a three-dimensional model of the 54 mineable
coal beds 1n the Southwest Virginia coalfields.




Continued

— Creating an abandoned mine map information system
designed to enable site-specifie risk assessments
including quantitative estimates of'factors such as
uncertainty in mine boundary locations and the
probability that a particular abandoned mine s flooded.

— Evaluating the cost effectiveness of geophysical
techniques for underground void detection

— Developing information sharing consortiums and
partnerships with industry and other states




Virginia's Mine Map Inventory
Prototype Project

Proposed project consists of six major tasks. They include:

— Task One: Creating a comprehensive, digital underground coal
mine map inventory and database

Task Two: Acquiring and interpreting high-accuracy remote
sensing data to more accurately show the locations of underground
coal seams and mines relation to the surface and each other.

Task Three: Creating a three-dimensional model of Virginia’s 54
coal seams and underground mines.

Task Four: Enhancing the DMME Coal Mine Map Information
System based on the database and maps of coal mines and the
three-dimensional model of the coal seams.

Task Five: Evaluating various geophysical void-detection
technologies to determine which are appropriate for use in
Virginia’s mining environment.

Task Six: Providing information sharing and technology transfer
based on the results of this project.




3-D Modeling

3-dimensional models
of the 54 mineable
coal beds 1n the
Southwest Virgmia

coalfields will be
generated

* Demo of 3-d model t

prototype
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Summary

Questions?




