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History of coal mining and information development

The earliest known coal production in Iowa occurred in the 1840s in southeastern Iowa along the
Des Moines River.  There was little recorded coal production until the 1880’s when four rail-
roads began laying track westward across the state toward Council Bluffs.  After that time, coal
production increased steadily to supply the railroads until it reached a peak in 1910.  Thirty-four
counties across southern and central Iowa have had at least some coal mining, although most of
the activity was concentrated in a few counties, figure 1.

Figure 1.  Distribution of coal mining in Iowa.  (Size of mined areas has been exaggerated to create this map.)

Official record keeping began with the establishment of the Iowa State Mine Inspectors’ Office
in 1884.  Its primary goal was overseeing the health and safety of the coal miners, however, in
the process a great deal of information that described the mines was accumulated.  The mine op-
erators in Iowa were required to submit updated maps of the mine workings every two years for
operating mines that regularly employed more than four miners.  Statistics related to coal pro-
duction were compiled along with detailed information about fatalities and serious injuries.  The
production statistics provide a general picture of the distribution of the coal industry across the
state and its evolution over time.  As coal production diminished the role of the State Mine In-
spectors Office changed and the type of information collected changed as well.  In the 1960’s the
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State Mine Inspector compiled recorded locations and extents of documented mines on paper
maps and file cards.   In 1973, the State Mine Inspectors’ Office was closed and the maps and
files were turned over to the Iowa Geological Survey (IGS) for use in the coal resources program
underway at the time.  At that point, there were approximately 1,550 mine maps in the collection.
Most were detailed maps of mine works, although a few were regional maps, maps of surface
facilities, or exploration maps.  It was known that there were single maps for many mines and
other mines were represented by multiple maps, however, it wasn’t know how many of the
documented abandoned mines were shown on any map.

Early coal mine data compilations

Coal mine data was compiled and outlines plotted on maps that were subsequently published in
several documents before digital databases and GIS technology was available.  A regional com-
pilation prepared in 1977 by Iowa State University titled “Coal Mine Maps for Eight Iowa
Counties” consists of township maps with mines plotted and a summary of the available data in a
series of coded lists.  In the late 1970’s, coal mine-related subsidence in Des Moines, Iowa,
prompted a detailed compilation of mine data for the Des Moines area that included plotting
generalized outlines of the known mines on a 7.5’ topographic map base.  A similar compilation
was created for What Cheer in 1984 in response to concerns about mine-subsidence related
problems the small southeastern Iowa community was experiencing.  In 1986, mine data was
compiled and a map created for the extensively undermined area in and around Centerville in
south central Iowa.  The mapping for the Des Moines area was updated using digitized coal mine
extents and shaft locations in 1989.

Coal mine database

IGS began development of a coal mine database with the primary purpose of cataloging the mine
maps and other site information to allow a user to determine whether a specific site might be un-
dermined and then to identify and locate any available maps.  The work began in 1987 with
funding provided by the Mines and Minerals Bureau of the Iowa Department of Agriculture.
The initial database was a simple tabular file developed from a variety of sources including the
mine map collection, maps and file information collected by the Office of State Mine Inspectors,
published information, and IGS files.  Data items that provided a physical description of the
mine included location, depth, coal thickness, and probable coal seam identification, and years of
operation of the mine.  Bibliographical information was collected as well as descriptive informa-
tion about the maps themselves.  As the data were being compiled efforts were made to preserve
the maps.  Much of the work was accomplished by the Iowa State Historical Society (ISHS) with
funding through a contract with IGS.  ISHS used a combination of techniques to clean and pre-
serve the maps depending on the material they were drawn on and then further protect them from
damage in handling and storage by enclosing them in sealed polyester film envelopes.  Special
cabinets were designed and built to allow the maps to be stored flat.  During the preservation
process the maps were photographed using a camera that produced an 8-1/2 x 11 in. negative on
high contrast, very fine grained black and white film to capture as much detail as possible.    The
collection of photographs is now used to respond to most inquiries for detailed information about
a mine.  Other maps were located that were in the possession of individuals or local historical
preservation groups.  Whenever it was possible, these were borrowed and photographed and the
information on them was added the database.
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The State Mine Inspectors’ records indicate about 270 additional mines may have operated in
Iowa with no more detailed locational information than a post office.  Information about these
mines was simply compiled as a list of names and post offices.

Developing the geographic information system component

The availability of the mine map photographs and the coal mine database allowed coal mines to
be an early addition to the IGS Natural Resource Geographic Information System.  The photo-
graphs of the maps were used to develop the geographic information system component of the
database by digitizing the mined out areas, mine entrances, and other features for georeferencing
the digitized outlines of the most recent revision of the map.  Computer aided design software
was used for this process.  In most cases, the last revision of the map or most extensive map was
digitized if multiple maps existed in the collection.  Georeferencing the digitized mine outline
was often complicated by the lack of reference points and scaling information on the maps.

Other known mine sites that were not mapped were digitized from 7.5’ topographic maps pre-
pared for coal resources studies.  These included underground mines with known locations, but
approximate extents from the State Mine Inspectors maps, mine locations available as points
only from several sources, and surface mines.  As the majority of information requests about past
mining activity received by IGS are location-based, the GIS database has been an extremely
valuable resource to quickly provide information about past coal mining activity.

Assessing the impact of historic coal mining activity

Development of the coal mine database allowed an evaluation of the impact of coal mining on
Iowa that had not been possible in the past.  About 3,100 mine sites were located during devel-
opment of the database.  Approximately 2,740 of these are underground mines.  Location and
mined extent is well documented for about 830 underground mine sites from mine maps. About
80 of the mapped mine sites lack reference points, although they have a location accurate to at
least one section noted on the map. This group of mine sites was added to the GIS database with
an attribute describing them as “mapped mines with poor locations”.  The two classes of mapped
mines together comprise about 60,000 acres.  An additional 370 underground mine sites have
known locations, but only approximate extents.  These mines add another 13,500 acres to the to-
tal area known to be affected by underground mining.  Nearly half of the mine sites were docu-
mented as point locations only.  The locational accuracy varies among the sites, however, a split
into two classes emerged as the data was compiled.  One group was found to be accurate to one
section and the second to one quarter section or less.  The area impacted by these last two classes
of data is unknown.

The GIS component of the database also allows simple analysis of temporal changes and the
mined areas’ relationships to other geographic features.  One significant change that emerged
from a comparison of mine sites that were at least partially within an incorporated area in 1990
(377 mine sites) and 2000 (422 mine sites) suggests that urban areas are encroaching on land un-
derlain by abandoned coal mines.  Figure 2 illustrates an area in Iowa where urban development
is spreading into an area with relatively shallow coal mines and possible subsidence problems
have occurred.

Knowledge of local geology is key information in assessing impacts of coal mining.  Coal re-
source-related geologic data compiled by IGS is used to estimate mining depths and coal thick-
nesses.  In Iowa, where coal-bearing strata are relatively flat-lying, the mine shaft depth provides
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a fairly reliable estimate of the elevation of the coal seam..  Shaft depths were recorded for 825
mines, but only 314 mine shafts can be located accurately.  The known mine shaft depths range
from twelve to 410 feet with an average depth of 119 ft.

Figure 2.  Extensive coal mining in an area undergoing rapid growth on the east side of Des Moines, Iowa.  The
light-colored outlines show mined areas.  The triangle (right and below center) indicates a mine documented as a
point location only with the location described to one quarter section or more.  The mine entrances are also indi-
cated on this map.  The base map is a 2002 digital orthophoto.

Future developments

Inquiries about possible mining activity and land subsidence problems in undermined areas that
prompted compilation of the coal mine database continue to arise on a frequent basis.  Changes
in technology make enhancements to the existing data both possible and desirable.  Scanning the
mine maps or the photos of the mine maps into image files is a logical next step.  Acquiring im-
age files of the mine maps is preferable but may be prohibited by the methods used to preserve
the maps.  The scanned images could be used to improve the accuracy of the mined-out areas in
the GIS database.  Image registration software would be used to georeference the image allowing
a more accurate digitized area than the original technique that relied on transformations from
CAD drawing files.  Improving the availability of the coal mine data by publishing the GIS com-
ponent on an interactive mapping web site is an enhancement that would get the information to a
wider audience.  Ideally, a web-accessible application would allow location-based searches and
access to downloadable mine map images to be performed by anyone with internet access.


