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Basic History of CMIS P CMIS

Information System

I) Initial phase (1981-1985)
- Mapped underground and surface coal mines on USGS

/.5 minute quadrangle maps.
- Compiled associated tabular data into SIR database.

IT) GIS phase (1985-1999)
- Digitized spatial data compiled on quad maps and

integrated into ESRI’s Arcinfo GIS.
- Migrated tabular data to Dbase

III) Current phase (2000 - present)
- Refinement of the system
- Dissemination of information
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Indiana’s Coal Mine Information System: J CMIS

Indiana Coal Mine

I) Mapping Coal Mines — the:early years  information system




Indiana Mine Data Compilation 2.SMIS

Information System

+ Sources of Underground Coal Mine Data

-Indiana Bureau of Mines and Mining
» Historic and current underground mine maps

-Indiana Geological Survey Files

» Coal Mine Card Catalog

* Geologists Field Maps

* Misc. Coal Company Maps
* Coal Related Publications



Initial Mapplng Phase UG Coal Mines
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APERTURE CARD - 40mm negative

of original company mine map
(produced in 1980).
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B CMIS

Indiana Coal Mine
Information System

e | film images
111

222 | 2,) Mine outline was digitized from the
*¥3 || print and scaled by computer to 1:24,000

444

555 | 3.) The mine outline was plotted by hand

1.) 8.5 x 11 prints were made from these

°¢¢ | on paper USGS quadrangle maps.
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Results of initial Underground and Surface ~ J CMIS

Indiana Coal Mine

coal mine mapping & data compilation information System

+ Produced a set of 97 quadrangle maps (1:24,000) showing
locations of underground mines.

+ Produced a set of 115 quadrangle maps (1:24,000) showing
locations of surface mines.

+ Produced sets of county maps (1:63,360) showing locations
of surface mines and underground mines.

+ Created database of tabular data using SIR software.



II) Creating the Coal Mine Beias
Information System GIS i coanine

INITIAL EFFORTS:

+ Used ESRI's Arcinfo
Designed structure for the CMIS GIS

+ Digitized mine outlines and entry locations plotted on USGS quad maps,
and entered selected mine data into the associated attribute tables.

+ Migrated tabular data to Dbase (compatible with Arcinfo).

CURRENT DATA STANDARDS:

+ Metadata - based on the Federal Geographic Data Committee Standard for
Geospatial Metadata requirements.

+ Coordinate system - Universal Transverse Mercator (UTM) map projection,
North American Datum (NAD) 83 - U.S. Geological Survey (USGS) standards for
surface coordinates.



Addition of mine workings to the GIS B cMIS

Indiana Coal Mine

Conversion of paper mine maps to digital format Information System

i |
5 Steps - to convert from micrifilm image to
igital image ate into the CMIS GIS...
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- Legi
- Brightness/contrast

1. Scan mine map film image

-create high resolution .tif image




3. Prepare map for conversion to vector format
- Erase all lines on map
that are not part of mine workings

5. Georeference workings
using mine outline polygon

——{ and integrate into the GIS
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‘Cleaned’ version of mine map -

edited for legibility and contrast

Original company rf]ine ;
Map from IBMM files

o




1889 Coal Mine Map

Original company mine map | . :

from IBMM files S
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‘Cleaned’ version of mine map —
Edited for legibility and contrast
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CMIS COMPONENTS: J CMIS

Indiana Coal Mine

Coal Mine Datasets Information System

Current Software:

ESRI Arcinfo 8.x — ArcMap

- vector based mine outlines and workings
- raster based workings and quadrangle maps

Q Underground mine outline

Mine entrances

¥ Hoist Shaft
e Air Escape Shaft




Database Management System g cnvis

- Indiana Coal Mine
D ata Sto ra g e I n G I S Information System
EXTERNAL DATABASE SPATIAL DATABASE

REPORT (GIS attribute tables)
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I1l) The Current Phase B CMIS

Information System

With ESRI's new GIS capabilities, spatial and tabular
data are made more accessible and manageable:

- New geodatabase model

- Georeferenci ng tools- Improve location accuracy and
accessibility of spatial data by allowing the integration of raster images into GIS.

- Internet Map Server (IMS) software



J
ESRI’s new J CMIS

Indiana Coal Mine

GeOd atabase Form at Information System

Introducing the Geodatabase...

- One file — not multiple complex files
- Continuous images - not tiled

- Simpler to design and manage

- More capabilities

- Open and standard

- Scalable

One place to store geographic and tabular data




Using ArcMap to locate and geo-

reference mine maps

B CMIS

Indiana Coal Mine
Information System

%_Untitled - ArcMap - ArcInfo

2. Using ‘fit to image’ command in
Georeferencing pull down menu -1oix]
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3. Use georeferencing tool and click on ‘common’
points on the mine map and base map to align image.
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B CMIS

Indiana Coal Mine
Information System

Current capabilities of
ESRI’s ArcGIS 8.x -

Adding active mine map data
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http://igS.indiana.édu

Coal Mine Information System IMS site

Indiana Geological Survey Home Page

File Edt View Favorites Tools Help

icrosoft Internet Explorer

Qeeck ~ () - [x] [Z] | POsearch ¢ravortes @Preds €2

Address [&] http:ffigs.indiana.edu

8 |k

oSite Search

®Publication
Search

- ®Who to Contact
! 'nk for Specific Info
o Calendar

®Printing
Instructions

©E-Mail

Indiana Geology

Survey

An applied research institute of Indiana University with
more than 160 years of service to the people of Indiana.

®Jobs

®Licensed
Geologist Progiam

RELATED SITES

®indiana
University

®1U Geological
Solences.

°Uu.5. Geological
Survey.

®Other State
Geological Surveys

IGS and geology department team up to teach
geology in the field

Volcanoes of the Eastern Sierva Nevada: Geology and
Natural Heritage of the Long Valley Caldera, a class
jointly taught by Michael Hamburger of the Indiana
University Department of Geological Sciences and
John Rupp of the Indiana Geological Survey, had
another successful year conveying principles of
science to beginning students at [U. This inquiry-
based field course affords students in a wide variety
of disciplines a view of how science is conducted. A
series of seminar classes held during the Spring
semester are followed by two weeks in the area of
Mammoth Lakes California where students learn the
joys and value of first-hand observation, interpretation,
and synthesis of geological concepts. See the course
web site for details

Chemical Properties and Petrographic
Composition of Coal and Fly Ash: Examples from
Indiana

Bloomington Changes:

How Historical Aerial Photos Can Be Used
to Create Snapshots of a Community
Through Time
Ifyou are interested in development around
Bloomington, you might wantto check out our new
website. The purpose of the new site is to illustrate
how historical aerial photographs can be compiled
using GIS methods to provide snapshots of a
changing community. The west side of Bloomington
and part of western Monroe County, Indiana, were
chosen for the project because that area has
experienced much development, and additional
development is likely to occur in the future. Historical
aerial photographs were obtained for the following
years: 1939, 1946, 1958, 1972, 1975, and 1998.

This site is best viewed when using Internet Explorer
5.5 or higher or Netscape 6.0 or higher, and a screen
resolution of 1024 X 768.

The Hvdroaeoloaic Framework of Marion Countv

1GS Info _ providing information about Indiana geology
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B CMIS

Indiana Coal Mine
Information System
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|@ Internet
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Interactive Map Server Site
DEMONSTRATION

Coal Mine Information System

Create, view, and print maps showing locations of surface and underground coal mines and
documented subsidence areas in Indiana, and obtain data about the mines.

This online atlas allows you to construct custom maps with layers showing information about coal,
) environment/biology, geology, hydrology, and infrastructure/demographics. New layers will be added
“| each month through April 2004. The information available in two previously built online GIS atlases
for specific regions of Indiana (see below) eventually will be incorporated into the statewide atlas

A GIS Atlas for Southwestern Indiana
TR0 | Theatlas features more than 170 layers of geographic and geologic information for 26 counties
4 l in southwestern Indiana. In addition to the online version, the atlas is also available on a set of 8
Lake Rim GIS

CD-ROMs as Open-File Study 01-23.
Create maps and view data pertaining to land-use and environmental conditions in Lake, Porter,
and LaPorte Counties.

Midcontinent Interactive Digital Carbon Atlas and Relational Database

MIDCARB is a project that will build a digital spacial database for five states, including Indiana, to
help characterize the amount of carbon dioxide available for sequestration, the geologic security and
safety of a sequestration site, the long-term effects on a geologic reservoir, and the cost of
compression and transport of carbon dioxide between source and sequestration site. The project
includes an online interactive map that displays information about carbon dioxide sources and potential sequestration
sites.

Download Indiana Public Land Survey System Data Set
Use this data set to apply state and county boundary lines, township and range lines, and more to your
mapping projects. The data set is also available on CD-ROM through our Publication Sales office as
Computer Database 3.

Download GPS Data
T TheIGS maintains a GPS base station for public use. The hours of operation are Monday through
Saturday, 6:00 a.m. through 8:00 p.m. (Eastern Standard Time). These data are not searchable and
= the most recent entry is at the bottom of the file list.

Data Downloading - Microsoft Internet Explorer =] 3
tep | &
| D seach ' cravortes @Mveds €| (2 L B -
findex.cim = B ks >
INDIANA UNIVERSITY F
INDIANA GEOLOGICAL SURVEY Home - 1S Info _ providing information about Indiana geology
Interactive . . .
Mop Interactive Maps and Geospatial Data Downloading
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% 7/?; A mine workings map image for a particular mine (if available), follow the Yiew Mine Image link. To
G- % “ Yy zoom to a mine and highlight it, click its record number,
;f'/;, ; Z Due to diversity in scale and size of the detailed maps, it may be necessary to use the scrollbars to
%7 ) / center or bring the mine image into view, For best viewing, save image to local drive, (File -» Save
© Indiana Uni ¥ 2003 | T T 7 As -> Filename), then open the file using local image viewing software (such as Imaging for Windows
by Kodak).
ol mode: Zoom Out M:Hvilayan Ilndmlihﬁm ¥ )

OO MINCIEN

= - - = L] - = Rec AREA PERIMETER |MINE_TYPE |[MINENUMB |SOURCE_CON |YEAR_START|YEAR_END MAPNUMB |[IMG_AVAIL
- Itlo na etal 1 4139843,268(10504,386 |U 800473 Prirmary 19032 1919 2427432 v

Data from mine attribute table (this information is also included on the Mine Report page):

Some explanation: The six digit Mine Mumber is an Indiana Geological Survey (IGS) identification
nurnber used to uniguely identify each mine.

- Querying capabilities = D

Results of S-election inquiry On the Mine Report page, "Source Confidence” indicates whether or not the Indiana Geological

Survey has a detailed map of the specific mine. The IGS has detailed maps for "Prirmary" source mines
= and does not have maps for "Secondary" source mines.

- (Note links to Mine Report
and Mine Image)

The six digit Map Mumber is the unique number of the source map used to map a specific mine
polygon. This number can be used to request a detailed mine map from the IG5,

For mare detailed information about mine attributes follow the Metadata link from the Map window.
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Indiana Coal Mine

C u rre nt & F utu re ACtiVitieS Information System

Migrate from ESRI’s ‘coverage’ data model to ‘geodatabase’ data model.

Inventory historic coal mine maps at IBMM.

As a result of new georeferencing tools, IGS is reassessing Indiana’s historic coal mine maps
and the quality of current microfilm copies. Selected maps (approximately 500) will be digitally
reproduced, and these new higher quality digital images will be georeferenced to improve
location accuracy.

Add coal thickness and elevation data from drill records and other sources to facilitate
mine depth analysis.

Continue to update CMIS and IMS Web site with current mining data and refine the
system to provide accessibility and accuracy of mine information.

Contribute IGS expertise and input to the current national mine mapping effort.
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 CONCLUSION  pcwis

“l cannot exaggerate the importance of having correct plans. When our
present mines are abandoned and filled with water, these maps will have
to guide us in future mining operations, and if they are misleading we
should be much better without them, for they may cause much
destruction of life.” 1880 State Mine Inspector’s Report




