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THE MARYLAND COAL MINE 
MAPPING  PROJECT

A JOINT COOPERATIVE VENTURE OF:

The Maryland Dept. of the Environment - Bureau of Mines, 

The Maryland Dept. of Natural Resources - Power Plant Research 
Program, 

and Frostburg State University – Lewis J. Ort Library

Corey Prescott – Mapping Specialist Nat DeBruin – Project Manager
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A BRIEF HISTORY OF COAL MINING IN MARYLAND

In 1755, George Washington describes the Georges
Creek Coal Basin as possessing “…the fuel of the 
future” with so much mineral wealth as to “…astonish
the countries of the Old World.”

From the 1820’s through the 1930’s, industry and the
railroads create demand for Western Maryland coal.  By
1941, most deep mines are abandoned.

Maryland now has approximately 450 
abandoned mines that predate the 1977 
Surface Mine Control and Reclamation Act 
(SMCRA).  

Served as a source of coal for nearly 250 years.  So… even though coal is 
mined only in the 2 western most counties, it has been mined for a long time!  
222 years before the SMCRA!
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MAPPING PROJECT GOALS AND 
OBJECTIVES

To capture, in an electronically retrievable form, the vital 
historical data and information contained in the mining 

industry records for MD.

Annual Reports 
and Permitting 

Documents

Photographs

Maps

The records are located in the J.J. Rutledge Collection at FSU and the Bureau 
of Mines in Frostburg.  The “historical” aspect is the pre-1977 period.
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APPLICATIONS

Current Mining Operations   
and Permitting



5

APPLICATIONS

AMD and AML Remediation
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APPLICATIONS
Mine Safety

1924 Mine Flooding Accident in Minnesota

2002 Quecreek, PA
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APPLICATIONS
Mine Subsidence
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APPLICATIONS
Bat Habitat and Conservation



9

APPLICATIONS
Public Awareness
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PROJECT DEVELOPMENT

- The Vision: Four Phases over a period of five years, focusing on
coal mine maps:

- Phase I: Collection and Appraisal
- Phase II: Preservation, Cataloging, and Indexing
- Phase III: Consolidation and Interpretation
- Phase IV: Maintenance

In 2003, when we anticipated finding close to 4,00 maps.  The actual number 
of mine maps is closer to 400, but there have been nearly 1,500 mining related
maps, charts, and engineering drawings have been found.
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THE KEY TO IT ALL?

WHO will use the images, HOW will 
they look for them, and WHAT will 
they need when they find them? 

OUR MOST LIKELY USER –

THE MINING/MAPPING 
PROFESSIONAL, 

DEVELOPER, OR CONTRACTOR

While final funding was still pending, we spent a lot of time trying to answer 
these questions!  The answers were essential in determining what information 
to glean from each map.  The bottom line…?  EVERYTHING!
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OUR MOST LIKELY USER –

To meet these needs – we had to ensure that we got all the geospatial data 
and mine specific data.
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OUR MOST LIKELY USER –

To meet these needs – we had to ensure that we got all the geospatial data 
and mine specific data.
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THE KEY TO IT ALL?

OUR MOST LIKELY USER –

THE MINING AND/OR MAPPING 
PROFESSIONAL

OUR NEXT MOST LIKELY USER –

THE SERIOUS RESEARCHER OR 
STUDENT
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OUR NEXT MOST LIKELY USER –

THE SERIOUS RESEARCHER OR 
STUDENT

University System of 
Maryland Library 

Catalog
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OUR NEXT MOST LIKELY USER –

THE SERIOUS RESEARCHER OR 
STUDENT

WORLDCAT –
Global Library 

Catalog
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THE KEY TO IT ALL?

OUR MOST LIKELY USER –

THE MINING AND/OR MAPPING 
PROFESSIONAL

OUR NEXT MOST LIKELY USER –

THE SERIOUS RESEARCHER OR STUDENT

OUR LEAST LIKELY USER –

THE CASUAL WEB USER
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OUR LEAST LIKELY USER –

THE CASUAL WEB USER
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What will they need when they get there?

• Locations of mines
• Information about the 

mines, e.g. seam 
mined, operator, mine 
name etc…

• Links to the scanned 
and georeferenced 
mine maps and 
documents
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GIS Database Development -
The Methodology
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A GIS database was chosen as the 
type of database best suited to the 

task…

• because of its ability to integrate  data 
with a spatial component, perform 
data input/output, management, and 
analysis.

• because it can also link specific 
attributes to define the characteristics 
of a geographic feature.
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GIS Database Development
The Methodology

Step 1.

Scan the 
Map
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Step 1.

Scan the 
Map

• Verify OSM data from previously scanned maps –assign ID# 
if needed.

• Physically prepare map for scanning

• Determine best d.p.i. (200 d.p.i. default) 

• Create .tif file for archival purposes, .jpg file for web

• Add to VisualBase index

• Merge multiple images (oversize maps that require multiple 
scans)

• Save color processed and optimized images to server

• Save .tif file to DVD for archives
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Determine best resolution
• If you can read it on 

the paper map, you 
must be able to 
read it on the digital 
image!

• Most maps, 200 dpi 
works best.

• If there is a lot of 
detail, 300 dpi is 
better.
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OSM Scan Map ID #306341
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Mapping Project
Scan-306341.jpg
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GIS Database Development
The Methodology

Step 1.

Scan the 
Map

Step 2.

Analyze 
the Map
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Relief Code ______ (MARC 008)  Legend (Y/N)___ (MARC 500) 

Type of Cartographic Material Code _______ (MARC 008)

Blueprint (Y/N)__ Color (Y/N)__  Negative (Y/N) __ (MARC 300b)

Projection Code ______ (MARC 255 and 008)

Other Format Available (microfiche?) ______ (MARC 533)

(Microfilm?)_______

Publisher ?_____________________________ (MARC 260b)

Place of Publication ________________________(MARC 260a)

Map Data and MARC Data Collection WorksheetID #_________

Image File Name/URL _____________________ (MARC 856u) Image Scan Resolution (d.p.i.) _________ (MARC 500)  Physical Size (cm) _____________ (MARC 300c)

Map Title______________________________________________________________________________________________________________________(MARC 245)

Map Source: B of M ____ Rutledge Collection ____ OSM____ Other _______ (MARC 561)

Map Created by (Company Name): _______________________________________ (MARC 500 and 710)   Scale: __________ (MARC 034a and 255a)

Date Published ______ (MARC 260c) Date of Representation ______ (MARC 500) Base Date______ (MARC 250) Revision Date _____ (MARC 250) 

Mine Closure Date ______ (MARC 500)  Primary Mine Name ________________________ (MARC 500/610/710)  Secondary/Alternate Mine Name (MARC 
500/610/710)_________________

Names of ADJACENT mines found on map (MARC 500/610/710)_____________________________________________________________
Quadrangle Name _______________  (MARC 650) State (s)_________________  (MARC 500 and 740)  County Name_________________ (MARC 650)

Coordinates (UTM)_________________________  (MARC 500) Company Coordinates?__________________ Name(s) of Land Surface 
Owners____________________________________

Latitude/Longitude Point? (MARC 500)       North  Latitude:______ Degrees ______ Minutes _____ Seconds
West   Longitude:______ Degrees _______ Minutes ______Seconds  

Property Lines or Boundaries?________________  State Plane?  Northing ___________  Easting__________

Coal Basin: Georges Creek ___ Upper Potomac ___ Lower Youghiogheny ___ Upper Youghiogheny ___ Casselman_____ Other_____________________ (MARC 500/650)

Geographic Features: (MARC 520, 651 and 691) ______________________________________________________________________________________________________
Man-Made Features: (MARC520, 651651 and 691) 
________________________________________________________________________________________________________________
Additional Notes _______________________________________________________________________________________________________________________

MARC SPECIFIC DATA ONLY
Mine Size:
Small _____ (less than 435,600 ft. squared or 10 acres)
Medium_____ (between 435,600 ft. squared and 4,600,000 ft squared or between 10 and 100 acres)
Large_____  (more than 4,600,000 ft squared or more than 100 acres)
Standard Coalbed/Seam Name_____________ Mining Method: Surface _____ Underground_____
Company Coalbed/Seam Name ____________ Room and Pillar (Old- prior to 1950)_____
Former Coalbed/Seam Name______________ Room and Pillar (modern – after 1950) _____
Subsequent Coalbed/Seam Name__________ Room and Pillar (Mixed)_____

Long Wall _____

Overburden Analysis ___     Sulfur Content of Mine Pavement ___ Portals ___  Roof Falls ___     Thickness Data ___           
Sump and/or Pumping Reports ____  Surface Subsidence ______  Elevation Data ___   Crop Line ___  Adjacent Mines 
___                      Gas Wells Present ___ Power Lines ___ Water ___  Boreholes Present ___ Mine Fires ___
Elevation of Water Lines___        Drains _____ Ventilation Data ______  Mined/Worked Out Areas ___
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• Use the Data Collection Worksheet to capture all 
geospatial and bibliographic data possible.

• Capture desired mine specific data (coal seam name, 
mining method, dates, etc.)

• Update the directory with map images and mine 
information

• Send worksheet and map to Library Cataloging.

Step 2.

Analyze 
the Map
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GIS Database Development
The Methodology

Step 1.

Scan the 
Map

Step 2.

Analyze 
the Map

Step 3.

Retrospective 
Georeferencing
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Step 3.

Retrospective 
Georeferencing

• No GPS when these maps were made.
• We must go back and assign coordinates 

to the historic maps based on any surface 
or descriptive features shown on the map.

• Point shapefiles were created for each 
mine and assigned absolute x,y 
coordinates (UTM).

• The point coverage represents entries, 
and/or the general location of a mine.
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Group Layers
• Currently the database has a logical collection 

of data layers that can be turned on or off by 
the user.

• Data layers are further broken down into group 
layers for ease of use by the general public.

• For example, a layer such as underground 
mine points is separated into group layers by 
coal basin, watershed, and topo quad.

Step 3.

Retrospective 
Georeferencing
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GIS Database Development
The Methodology

Step 1.

Scan the 
Map

Step 2.

Analyze 
the Map

Step 3.

Retrospective 
Georeferencing

Step 4.

Organization 
and 

Management
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Step 4.

Organization 
and 

Management

• Update Environmental Data 
Management System.

• Upload images to website.

• Create DVD for archival purposes

• Write and post metadata to MMRG 
catalog and project website

• Preserve original maps
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Have we met our goal to:  Capture, 
in an electronically retrievable form, 

the vital historical data and 
information contained in the mining 

industry records for MD ?
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The Maryland Mapping Resource Guide 
http://www.marylandgis.net/
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The Maryland Mapping Resource Guide 
http://www.marylandgis.net/
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The University System of Maryland and 
Affiliated Institutions (USMAI) Library Catalogs

World Cat – OCLC’s 
(Online Computer Library Center) Global Library Catalog



44



45



46

Have we met our goal to:  Capture, in an 
electronically retrievable form, the vital 

historical data and information contained in the 
mining industry records for MD ?

YES!
However, it is a work in progress.               
There is still a lot to be done…! 
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WORKING ISSUES

• Maps not yet interactive on the World Wide Web
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WORKING ISSUES
•Mine related materials

Optical Character Recognition 
(Searchable Text) for Annual Reports 

and Permitting Documents

Mining Maps and 
Engineering Drawings
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WORKING ISSUES
• Time required for cataloging in MARC format
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WORKING ISSUES
• “Hard Copy” Printing – Proper scaling from the map’s Ratio Scale
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SUMMARY

The Maryland Coal Mine Mapping 
Project has been a very successful 
cooperative venture among several 

state agencies that has, to date, 
significantly improved access to the 

historical record of coal mining in the 
state.


