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Subsidence

lllinois Department of Natural Resources
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Advances in Technology

Coal Leader, Inc. . .


Presenter
Presentation Notes
http://google.brand.edgar-online.com/EFX_dll/EDGARpro.dll?FetchFilingHTML1?ID=5767597&SessionID=BrEtWv7XX3-zPm7

http://www.coalleader.com/


Abandoned Underground Mines

= Surface Mining Control and Reclamation Act
(SMCRA) — 1977

= Requlation of current mining activities
= Reclamation of abandoned mines

= Current land use trends




Addressing
Subsidence In

Indiana

Locations of Known Subsidences in Southwest Indiana
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Options for Addressing Subsidence

Mine void grouting



ldentifying Subsidence-Prone Areas

= Jim Metzger — Indiana Department of Natural
Resources, Division of Reclamation (DOR)

= Nathan Eaton - Indiana Geological Survey
(1GS)

= GIS data and analysis

= 11,180 acres of subsidence-prone areas
identified



Purpose

= Expand upon and refine Eaton and Metzger’s
(2000) procedure

= |dentify not only subsidence-prone areas but
also high-risk improvements

= Targets of preemptive mine void grouting efforts



Methods
Criteria Selection

= Subsidence-prone mines defined as those
that :
= 1) are less than 100 feet deep,

= 2) are within ¥ mile of a populated/developed
area, and

= 3) contain or are within 30 feet of a known
subsidence event.



Criteria Selection: Criterion 1

= Mines that are less than 100 feet deep

Distributions of Known Mine Depths and
Documented Subsidence in Indiana

Note: Figures are for
mines with known
depths and documented
subsidences. Many
subsidence events go
undocumented. Many
small and shallow mines
did not have depths
recorded with them.

Depths (ft)




Criteria Selection: Criterion 2

= Mines that are within ¥ mile of a
populated/developed area

= Most incidents of catastrophic subsidence have
occurred near populated/developed areas
= Higher concentration of homes, roads, utilities, etc.
= Higher population



Criteria Selection: Criterion 3

= Mines that contain or are within 30 feet of a
known subsidence event.

= DOR frequently revisits areas with past
subsidence to
= Repair additional subsidence events
= Address recurring subsidence



Methods: GIS Procedures
Criterion 1 Mines (< 100 ft. deep)

= Obtained a shapefile of underground mines (IGS)

= Queried the Indiana Coal Mine Information System
(CMIS) database (IGS)

= Related tablesin ArcMap 9.3.1

= Selected abandoned mines that were < 100 feet deep
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Methods: GIS Procedures
Criterion 1 Mines (<100 ft. deep)

Example of Criterion 1 Mine Selections in Greene County, Indiana

= Finalbap,mxd - ArcMap - Arelnfo
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GIS Procedures

Criterion 2 Mines
Within % mile of a populated/developed area

Example of Criterion 1 Mine Selections in Greene County, Indiana Example of Criterion 2 Mine Selections in Greene County, Indiana
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GIS Procedures
Criterion 3 Mines

Contain or are within 30 ft. of a known subsidence

= Selected Criterion 2 mines containing a known
subsidence, or within 30 feet of a known
subsidence
= Why 30-foot proximity condition?

= To account for possible errors in mine boundaries, missing
data, approximate locations of some subsidences

= Criterion 3 mines = subsidence-prone areas
= Meet all 3 criteria



GIS Procedures
Criterion 3 Mines

Contain or are within 30 ft. of a known subsidence

Example of Criterion 2 Mine Selections in Greene County, Indiana Example of Criterion 3 Mine Selections in Greene County, Indiana
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GIS Procedures
Criteria 1 — 3 Exceptions and
Additional Steps

= Underground mines in Dugger are ~105 feet deep.
Included in subsequent analyses anyway - high
incidence of subsidence in area.

= "Dissolve” tool used on Criteria 1, 2, and 3 mines
before acreages were determined
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GIS Procedures
High-Priority Improvements

= High-Priority improvements defined as:

= 1) Within 300 feet of 2 or more emergency
subsidences, and

= 2) Inside or within ¥4 mile of an identified
subsidence-prone area

= Socially-important improvements: no 300
foot proximity condition




GIS Procedures
High-Priority Improvements

= 1) Within 300 feet of 2 or more emergency
subsidences, and

= 2)Inside or within ¥4 mile of an identified subsidence-
prone area Priority Documentation Form DPE, HEF, HWE, P, VO Page 10f2

DPE--DANGEROUS PILE OR EMBANKMENT, HEF-HAZARDOUS EQUIPMENT AND FACILITIES,
HWB-HAZARDOUS WATER BODY, P-PORTAL, VO-VERTICAL

II. RECLAMATION PROBLEM DESCRIPTION (Evidence of Extreme Danger and Health, Safety,
and General Welfare Problems):

Marrative description of Pricrity 1/ ne Danger) probl




GIS Procedures
High-Priority Improvements

= 300 foot buffer drawn around emergency
subsidence points

= 14 mile buffer drawn around subsidence-
prone areas

= Relevant improvements digitized



GIS Procedures
High-Priority Improvements

Emergency Susbidence Locations

) 300 Foot Buffer on Emergency Subsidences

1 High-Priority Improvements

14 Foot Buffer on High-Priority Improvements

Criterion 3 Mines (Mines that contain or are within 30 feet of a known subsidence)l




GIS Procedures

High-Priority Improvements
Exceptions

= High-priority improvements in Boonville,
Indiana not always limited to those within
300 feet of two or more emergency
subsidences.



Results and Discussion

Locations of Mines Meeting
Selection Criteria

Total Undermined Area: 205,320 acres i 7 | b

Criterion 1 Mines: 52,285 acres N, 1 F
B criterion 2 Mines: 19,258 acres ‘

Criterion 3 Mines: 6,770 acres

Index map of Indiana showing
the location of map area.
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Results and Discussion

Recent Indiana Coal Production
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Presentation Notes
Why the dip in 2000? Production ceased at three major mines in Indiana, Peabody's Hawthorn and Lynnville mines, and Kindell Mining's Kindell #1 mine. These three mines produced 7 million short tons of coal in 1999. US Energy Information Administration (http://www.eia.doe.gov/cneaf/coal/cia/cia_sum.html)

  


Results and Discussion

= 116 acres of high-priority improvements identified

= Results offer a point from which to start evaluating
grouting projects

= Narrowing ~7,000 acres to 116 allows case-by-case
consideration for grouting

= DOR already using results:

= Plans in place to grout up to 15 acres at Terre
Haute Airport

= Up to 20 acres in Warrick County
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