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Introduction

Digital rendering of underground coal
mine maps Is a critical component of
Virginia’s commitment to enhance mine
safety.






* 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
- Mmaps.

~; < 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!
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Process Flowchart

Georeference &
Digitize Mine Maps




|dentify Mine Maps

<+ DMME Internal Collections
< Federal Collections

< Mine Company Collections
< Library Collections

< Personal Collections



Sources of Underground Mine Maps

Estimated
Age Range

Estimated #
of Maps

Source Type of Maps

Microfilms of closure

State Library of Virginia 1866
maps

1958 to 2002

DMME Client Assistance
Center

Diazo duplicates of

State Library microfilm 1907 to 2003

OSM National Mine Map
Archive

DMME Active Mines

DMME Division of
Mineral Resources
Archive

DMME Previously
Donated Map Collection

DMME Scanned Map
Archives

Map Archives of
Collaborating Mining and
Land Companies

Microfilms

Paper maps

Paper maps

Paper maps

Paper maps

Paper maps

1910 to 1999

1996 to 2004

1960 to 2002

Various

1938 to 2003

Various




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.







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.







Data Cataloged From Mine Maps

< Unique DMME ID number < Roof Falls

< Date of Mine Map <+ Water

<+ Map Scale < Crop Line

< Company Name < Company Coal Bed

< Thickness and Elevation < Scan Information
Data 2 Mines Shown on Map

< Surface Mines and Auger ‘

Mines » Coordinates

< Adjacent Mines - Location Information
< Gas Wells Present (County, Quad, Drainage)

<% Georeference

4

» Standard Coal Bed
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How do all of these maps relate
to each other in the real world?
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# Georeferencing Mine Maps

¢ < Georeferencing is the groundwork for integrating

the database and spatial information (a GIS).

i & 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

Local Naming Variations of the Imboden Coal Bed in Virginia

Blue Gem

Burnwell

Campbell Creek
Freeburn

Lower Bolling

Lower Campbell Creek
Lower Elkhorn

Lower Marrobone
Mason No. 2

Mason No.3 Imboden coal bed
No.1

No.2

No.3

No. 2 Gas

Path Fork

Pond Creek

Upper Bolling

Upper St.Charles
Upper War Eagle
Warfield

Twenty local names have been identified
for the Imboden Coal bed at this time.




| Cataloging Mine Data

< Mine footprints are digitized and vectorized in
AutoCAD.
g < Coal thickness and elevation data are also
£  captured in AutoCAD.
< A mine record Is generated in the Coal Mine and
*2 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




creen Shot of Mine Entry Form
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How do we get the data to people
who need it?

45

AutoDesk MapGuide




| Data Delivery

¥« Atopology 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

3 Disclaimer - Microzoft Internet Explorer 3 =] B3




DMME Web Based Map Yiewer - Microzoft Internet Explorer
File Edit ‘“iew Favorites Toolz Help

GBack + = - @2 (4 A | Qi Search [ Favortes P Media £4 | EAR=

Addiess [&] http://mapbsg/Swhia/ =l @60 |Links ?| & Snaglt 12!

D P MAIN Print... Zoom... Info Maps... Redline... Query.. Help /Install..

I][Em"j’gfg’ﬁg“ymg Map TitleZDMME SWVA MAP NAD27 US Foot (test version) METADATA | Reset

B exx| 2 @2 autodesk’

O == Imbodentarker (2]
[ == Addington [2002)

[ == Clintwood [2002)

O == Blair (2002)

[0 == Lyons [2002)

[ == Dorchester (2002)
[ == MNortan (2002)

[ = Hagy [2004)

[0 == Hagy [2002)
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[ == Splashdam [2002)
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O == Kennedy [2002)
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[ == Rawven [2002)
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O == Jawbone (2002)

[0 == Tiller [2002) L

[ == Upper Seaboard 2
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Reporting

3 DMME Web Based Map Viewer -
File Edit ‘View Favontes Toole Help
GBack + = - G 2] &3 | Qi Search (G Favoites SlfMeda <4 | - S

Arlthess [ €] hitp://mapbsa/Swival =] #Bo |Links »| G Snagt

MAIN Print.. Zoom... Info /Maps... Eedline... Query... Help /Install..

e
mmmqew"a’““me"' 5
MM LT ™" | Map Title:DMME SWVA MAP NADZ7 US Foot [test version) METADATA | Reset

e[ max axx gl® autodesk’

[ == Low Splint C[(_AJ
[ == 34 Inch crop
[ == Taggat crop
[ == Taogat Mark File Edit “iew Favorites Tools  Help

SZ hvlgl::?;[.ogha L REE R @ at ‘ @Search (5] Favorites "@Media 4 | %v == @ g
O = Kelly crop Address I’Q hittp: #/mapbsg/swyaddmimine. aspx j o Go | Lirks ** 68naglt 1
[ == Imbaden crop =
— st
gc, L“;‘;?f;g’;"i’,‘; Iine Map Report - Requested ID Mumbers 07133
[0 == Clintwood cro
O == Blair crop hine Maps
[ == Lyons crop
[ == Dorchester cr S
O == Norton crop Map Date |!:r.ﬁ=lj_|IEEF Eﬂﬂglf[) #
[ == Hagy crop
B == Splashdam er 07011987 True 07133 CBMI39 W“WWAPBSGWWINE MAP_ARCHWCWILLECEMchmS39 TIF Preview

E e i B 02/01/41988 False 07133 LOWV4332 WWAPBSGWINE MAP ARCHW OWAL OWVASE2 PG Preview
[ == Lower Banne 01/3141989 True 07133 OSM510 WWAPBSGWINE_MAP _ARCHWISKMOSME10_1.TIF Preview

[ Big Fork.ciop 01/3141989 True 07133 OSMSI0  WMAPBSGIMINE MAP ARCHWOSMOSMETD 2 TIF Priview
[0 == Kennedy crop

O == &y crop 11/15/1985 False 07133 OSM7289 WMAPBSGWWINE MAP_ARCH\OSKMOSMIZEI_1.TIF  Preview

0 = Ravenciop 111541985 False 07133 OSM7289 WWMAPBSGMWINE MAP ARCHWSKWOSMZ 289 2 TIF Preview

== Jawbaone crop E
_ False 07133 PCMa46 WCWILLESEVTWWINE MAP ARCHWCMPCIMEAE TIE Preview

O = Tiller crop Adjacent Mine Maps

[ == Castle crop DMME

O = Upper Seabo Map Date |3E°F MAP ID |Network Path to Scanned Image

[ == Greasy Creek

[0 = Middle Seabc

O Lowss Sasbol False UCVILLESRVIMINE_MAP ARCH\PCWMPCMESETIE  Preview

O == Bandy crop 01/31/15989 True WWAPBSGWWINE MAP ARCHVWOSKMAOSMST0 1.TIF Preview

[ == Upper Horser |@ l_ l_ ’_ Loc:al intranet :

[ == Middle Horsey
[ == “warCreek or
[ == Fire Cresk crc
[ == Lower Horseg

B I T oy TSR
| fodhs

VGIM_BazebapCounty : Tazewell |1 ‘Jawbone [2004]' selected [1: 223121 |41.1 % 23.2 [mi)

http: //mapbsg/swva/dmrmine_aspx - Microzoft Internet Explorer

Network Path to Scanned Image




Georeferenced Image

DMME Web Based Map Yiewer - Microsoft Internet Explorer
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Challenges

< Different media

< Uneven data distribution

< Scale (mine maps 1"= 400" — base maps
1"=2000’)

< Accuracy

< Interpretation




* The Future

< ldentify 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
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Questions

Contact Information:

Rebecca Kent

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




