
Alabama Coal Mining 
Geographic Information System



Alabama GIS Origins
Grew out of a necessity to document mining in a watershed

under petition with EPA to set TMDL 

Prior to that no mine maps had been converted to digital format

ASMC took active role in the TMDL process to make sure effects 
of mining were completely understood.



Hurricane Creek

The Hurricane Creek watershed in Tuscaloosa County is 
74,000 acres
Extensively impacted by pre-SMCRA and post-SMCRA mining

and coal bed methane extraction as well as other activities
Future mining seen as threatened by TMDL 



The Process
All paper maps from mines in the watershed were digitized 

manually using AutoCad.
The watershed was manually delineated then digitized
Abandoned mine lands were acquired through AMLIS
Hydrography, Planimetrics, Hydrology, and other relevant layers

were acquired and added to the database
All NPDES and in stream monitoring sites with data were 

added



The Result
The resulting maps and data formed the basis for EPA assessment
And determination of what impacts should be considered in 
Establishing TMDL’s for Hurricane Creek



Practical experience led to GIS for 
Mining

The experience and success showed us the importance of 
having a GIS for mining in Alabama

The exercise demonstrated the inadequacies of our data, 
equipment, software,  and expertise.

A plan was developed to completely modernize our systems
in conjunction with developing a GIS database



Purposes
Storage and retrieval of data in a digital format

Integration of primary mine database system with geographic data

Facilitate electronic permit applications

Analysis and review of coal mine permit applications 

Integrated assessment of Mining impacts

Facilitation of Mobile Computing in Inspection of Mines



Steps in the process
Step one- Digitize all permit maps for the 600+ underground and

surface mine permits issued since primacy

Step two- Upgrade computer network, hardware and software 
with assistance from TIPS

Step three- Assemble a database of baseline GIS data for the 
state

Step four- Document the Data (metadata)

Step five- Electronic or Digital Permit Applications

Step six- Integrate GIS with mine information Database

Step seven- Get the system out in the field



System Upgrade
Data storage was a limiting factor

Acquisition of a new server with an 80gb hard drive through 
TIPS

Old network was slow token ring using Netware

With help from TIPS installed a 100base ethernet system
using Microsoft NT 

Over three year period replace all workstations

Upgraded mine information database system from dBase to
Microsoft Access

Upgraded AutoCad and Switched from ArcView 3.0 to
ArcGIS Desktop 8.3



ASMC Primary Mine Database 
System

Initiated in the early 1980’s after primacy with a dBase system

Primary purpose was storage and retrieval of non-spatial 
permit and bonding data

Migrated to Microsoft Access in 2000 and expanded to other data
storage and retrieval

Menu driven forms for data entry, retrieval, and reporting



Access Database System



Menu System 
Provides easy access to reportsSimplifies Data Entry and Editing



Digitizing Maps
Two engineers digitized the maps over the period of a year

Maps were geo-referenced to Alabama State Plane 
coordinates

Digital DRGs of the USGS Quads assisted 



Acquisition of Statewide Data
Began systematically collecting GIS base-line data 
from a variety of  sources

Hydrography
Hydrology
Hypsography
Planimetrics
Orthophotographs
Digital Quads
Satellite imagery
Tiger files
Landuse Landcover
Sensitive species
Impaired waters
Toxic sites
Abandoned mines

Purchased data 

DRG’s
Orthoquads
Vector Topo’s



Metadata
Data without metadata is useless

Metadata standards must be established and followed
without deviation 

Use  of the data without metadata leads to an inaccurate 
or unreliable work product

Always download metadata along with the data if it is available

If you purchase data insist on metadata



Integration with Mine Information 
Data

Linking spatial with non-spatial data maximizes
utility of the the two systems



Linking Tables
Linking attributes of spatial data with a common field in a 

non spatial data table



Hyperlinks 
Hyperlinks can be used to access any viewable file as well as

launching some other programs  such as 
Microsoft Access

Clicking this hyperlink launches Access, runs a query for bond
transactions, and displays a report for the permit selected



Hyperlinks 
Hyperlinks can be used to access any viewable file as well as

launching some other programs  such as 
Microsoft Access

Clicking this hyperlink launches Access, runs a query for bond
transactions, and displays a report for the permit selected

In this example the hyperlink launches Access, runs a query for 
inspections reports on the permit, and displays all 
inspection reports



Hyperlinks 
Hyperlinks can also be used to access web sites containing 

Data. 

In this example a hyperlink has been created to access a USGS
water sampling station on the WATSTORE database



Hyperlinks 
Hyperlinks can also be used to access web sites containing 

Data. 

In this example a hyperlink has been created to access realtime
monitoring data at USGS water sampling station 



Some Examples of Data on Our GIS



Electronic Permits
In March 2000 ASMC received its first electronic permit

application

Since that time 20 electronic applications have been received 

All of these permits were prepared by one consulting firm
based on Microsoft Word version of our application
form and AutoCad drawings of plans and maps

No other consultants or mining companies who permit in house
are using electronic applications



Electronic Permit Example
Permit P-3825



Migration to the Field
The GIS is now used for a multitude of purposes in our

office

The next step is to put this tool into the hands of our
inspectors

This has been hampered by cost and limitations in technology
to date

Other limitations include:
Keeping data current on mobile computers
Durability of mobile units


