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U.S. Geological Survey

Digitized maps used in coal resource/reserve
evaluations:

National Coal Resource Assessment
Coal Availability/Coal Recoverability

USGS usually works closely with the State
Surveys for these covers
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GIS attributes for NCRA mine
coverages

Mined/unmined differentiation (numeric code or
yes/no...)

Mine method (surface, underground, etc; often
incorporated into previous attribute)

Mine name (for mine area or permitted area)
|dentification number or pit number
Mining dates or status

L eased areas

NOTE: ONLY FIRST ONE IS COMMON, BUT
STILL NOT IN ALL FILES.



Source scale or limitation on NCRA
mined areas

lllinois Basin
— 1:12,000 to 1:100,000 (in State files)

Colorado Plateau
— Varies (1:24,000 most common)

Rocky Mountains & N Great Plains

— (no scale limitation noted in metadata)
Appalachian
— 1:24,000 to 1:5,000,000 in same coverage

Gulf Coast
— 1:1,000 to 1:2,000,000 in same coverage
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Areas where resources are known

Areas of thin or absent coal or of
inadequate subsurface control ‘
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Other Data Available

 USGS Minerals Program

— Mine map preservation pgm — archiving and
scanning

— Efforts tied to research activities

— Collections:
« USBM Mine Map Repository
» Defense Minerals Exploration Programs
 Collections of company exploration records

 Oil and Gas GIS information?



Other Considerations

» Land surface covers important
— Land ownership
— Drainages
— Easily available others — 0&g well

 Need for one db that contains mine
locations
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Interstate Mining Compact Commission
Intergovernmental Benchmarking Workshop on
Underground Mine Mapping

The Galt House Hotel
140 Fourth Avenue North
Louisville, KY 40202

October 15 & 16, 2003




FEDERAL LEASES
A BLM PERSPECTIVE ON MINERAL
DEVELOPMENT

BLM is the DOI agency
Public Lands, On-Shore Federal and

Indian Minerals®in Lands of the U.S. resp on31b1§ for leasmg
Responsibilities of Bureau of Land Management R T/f i ”fK " ‘ Federal lnlnel'als (El’lergy

and Nonenergy solid
minerals) on public lands.

40% of America’s coal
comes from public lands.

OSM is the DOI agency
responsible for regulating
reclamation of coal
mining operations. BLM
is responsible for
regulating reclamation of
other federal mineral
development.




Energy and Non-Energy Solid Minerals Mine Maps
Many Formats, Locations, and Commodities

Underground map requirements for nonenergy minerals are
similar to those for energy (coal) mining operations. BLM
presently manages leases and requires maps for:

Commodities: Locations: Formats:

Coal (Nationwide) State Offices Electronic (dwg)
Potassium (NM) Field Offices Paper Copies
Sodium (WY) Satellite Offices Blueline
Lead/Zinc (MO) Storage
Limestone (VA) Archives
Gilsonite (UT)

Mylar and Sepia

Velum
Mining/Operation Maps
Abandonment Maps




Mine Maps Required (Energy and Nonenergy)

BLM requires 2 types of maps:

Mining Plans and Operation Maps
Before mining can occur the lessee’s plan must comply with the
Mineral Leasing Act (MLA). The mining plan must demonstrate:

Maximum Economic Recovery (MER) of the coal or Ultimate
Maximum Recovery (UMR) of a “nonenergy” mineral
deposit

Production maps must show all excavations in such a manner
that the production of federal minerals for any royalty
reporting period can be accurately ascertained.

Abandonment Maps

The permanent abandonment map demonstrates the maximum
extent of the mining operations, the achievement of MER or
UMR, and the geological supports left to provide future access and
protect surface resources.




General Mine Map (Plan) Requirements

Underground mine maps must include information such as:

Name of the operator/lessee;

All federal lease or license serial numbers and boundary lines;
Permit number and boundary lines;

True north arrow and map scale;

Location, diameter, and depth of auger holes;

Any unusual geologic occurrences such as dikes, faults, splits etc.;
All mine workings and the date of extension of the mine workings;
Location of ventilation fans and controls at the time of submittal;
Known bodies of standing water in other mine workings (in, above,
or below the works);

Elevations of surface and underground levels of all shafts, slopes, or
drifts, and mine survey stations in the roof at regular intervals in
main entries, panels, or sections; and

Vertical cross sections when required.




FOIA CONSIDERATIONS

Underground Coal Mine Map Information
(43 CFR 3481.3)

* Release of any mine map information is subject to FOIA regulations.

* For coal leases the following information cannot be publicly disclosed
without the consent of the operator/lessee:

— Geologic and geophysical data and maps pertaining to Federal
recoverable coal reserves

Information obtained from an operator/lessee that constitutes trade
and commercial secrets

Financial information which is privileged or confidential

Other information may be withheld under the Freedom of
Information Act (5 U.S.C. 552(b)) if the operator/lessee clearly marks
it as “CONFIDENTIAL INFORMATION." All information not

marked will be available for public inspection.

 Upon termination of a Federal lease, geologic and geophysical data and
maps can be made available to the public




Recommendations for the
Underground Mine Map Repository

Centralized Repository

Access for BLM

Standardize the protocol for submitting historical underground
mine maps (i.e. contacts, delivery and original map return policy)
Affordable-Archiving and retrieving

Protection of confidential data
Guidance for our field offices

New Map Standards

Maps need to be consistent with BLM data standards

Map data must meet BLM’s needs

Maps must met the repository standards

The map standard should be consistent regardless of land ownership




U.S. Department of the Interior Bureau of Land Management
Solid Minerals Group
Contacts:
Brenda Aird, Group Manager 202-452-0351
Bill Lesage, Min. Engineer 202-452-0360
John A. Lewis, Min. Engineer 202-785-6567




Map Symposium

MCC Mining Compact Commission

Mine Mapping Workshop

Louisville, Kentucky

cau of Deep Mine Safety




Map Symposium

Pennsylvania’s Initiative on

Preservation of Maps of
Abandoned Mines




Map Symposium
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Map Symposium
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Map Symposium

Department of Environmental
Protection

Ditferent Programs /
Ditferent Goals

of Deep Mine Safety




Roards & W (Kath_leen A. McGinty W (

; Chief Counsel
Commitiess J L SECI‘E‘_ZHI‘}’ L
( Office for
River Basin
L Cooperation
Office of
Policy and
Communications
(Lm:al Governmeit
L Affairs
Office of
Air“g;“: "Eng Office of Office of Office of m:ﬁ“‘:lf Pollution Office of
i ¥ Field Information || Management || Mine Prevention & Water
& it Operations Technology & Technical AaEoutes Compliance || Management
Protection Services Management Assist




Office of Mineral Resources
Management

Abandoned Mine Reclamation
Mining and Reclamation
District Mining Operations
Deep Mine Safety

O1l and Gas



Map Symposium

Bureau of Deep Mine Safety

District Mining Office

California Pa

Abandoned Mine Reclamation

u of Deep Mine Salety




Map Symposium

Bureau of Deep Mine Safety
Safety of Miners and General Public

District Mining Offices
Mine Subsidence
Mine Permits

u of Deep Mine Safety




Map Symposium

Abandoned Mine Reclamation

Resolving problems-mine fires,

subsidence, highwalls —
abating or treating acid mine
drainage

Mine Subsidence

au of Deep Mine Safety




Map Symposium
Bureau of Deep Mine Safety

Ability to drill into an entry

Ability to hit a specific pillar

Exact Extent and Location are Critical

u of Deep Mine Safety




Map Symposium

District Mining Offices

Was the Area Undermined
Was the area Pillared
What is Extent of Pillaring




Map Symposium

Abandoned Mine Reclamation

Location and extent of mining can
be critical

Both specific and general mapping
needs

au of Deep Mine Safety




Map Symposium

Program Goals
Determine Mapping
Requirements

au of Deep Mine Safety




Map Symposium

Map Storage and Preservation
Issues

Deterioration of Maps

Need to Maintain for Future
Generations

u of Deep Mine Safety




Map Symposium

Working Documents

Maps Stored —Folded- in Envelopes

Proper storage with minimal space




Map Symposium

Geo-Referencing Issues

Lack of adequate base map

Lack of reference points
and coordinates

Destruction of physical
features

u of Deep Mine Safety




Map Symposium

Goals

Locate the Sources of maps

Identify each Source with
Contact Information




Map Symposium

Goals

Build a database of contacts

Publish database on website

Obtain maps or copies

Preserve digital copy or all maps




Map Symposium

Goals

Work with PHMC to develop
preservation plan

Develop database of key
information within annual
reports — Link to maps

u of Deep Mine Safcty




Map Symposium

Questions

Thank You for the opportunity to
Let others know what we are doing

u of Deep Mine Safety




Map Symposium
Bureau of Deep Mine Safety

Vidar Atlas 40” Scanner

CopyPro Software
Ability to clean image




Map Symposium

tif Images

300 dpi acceptable
compromise between
quality and file size

of Deep Mine Safety




Map Symposium
District Mining Office

Monochrome Scanner
400 to 800 dpi

titf MSB-G3 images

urcau of Deep




Map Symposium

District Mining Office
Contact

Joe Taranto
724-769-1100

jtaranto@state.pa.us

au of Deep




Map Symposium
BAMR

Bureau of Abandoned Mine Reclamation

Wilkes-Barre Pa

au of Deep Mine Safety




Map Symposium
Map Sources

Own Collection
2713 cataloged maps

OSM Microfilms
Can Scan- Poor Quality

OSM Map Folios

au of Deep Mine Safet




Map Symposium
OSM Map Folios

Cooperative agreement with OSM

1998 Pilot Project to Scan and
Geo-reference Folios 1:1200 Scale

559 of 734 Folios Scanned

ireau of Deep




Map Symposium
OSM Map Folios
Color Scan at 200dpi

tif images
CD Back-ups

ARCview digital folio index

urcau of Deep




Map Symposium

OSM Map Folios

Contact
Kim Snyder

570-830-3176
Kisnyder@state.pa.us

u of Deep Mine Safety




Map Symposium

Questions

Thank You for the opportunity to
Let others know what we are doing

u of Deep Mine Safety




Virginia Mine Mapping
Information System

Virginia Department of Mines,
Minerals and Energy

Intergovernmental
Benchmarking Workshop on
Underground Mine Mapping

October 15 & 16, 2003 Dmggg%nfnf

Mines Mi I
Louisville, Kentucky Al t;nE'Enser ;’;Efa L




Background of Mine
Mapping Program

Coalbed Mapping Program

DMME has had a mine archiving/mine
cataloging/ digital spatial database activity
underway since 1990 that has located
abandoned mines 1n the Southwest Virginia
coalfields




Scope of Coalbed Mapping Program

Collect and Catalog all available abandoned
Mine Maps

Scan maps with large format scanner
Georeference scanned mine map 1images
Digitize boundary of mine works

Create database containing information
derived from maps




Map Sources

State Library of Virginia
DMME Client Assistance
Center

OSM National Mine Map
Archive

DMME Active Mines

Map Archives of
Collaborating Mining and
Land Companies

DMME Division of
Mineral Resources
Archive

DMME Previously
Donated Map Collection

DMME Scanned Map
Archives




Acquisition of Mine Maps

Campaign launched through various media
outlets requesting mine maps

On-site scanning — large format scanner
taken on site to scan company map archives

Private Party collections donated for
scanning
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Hardware

— Laptop/Desktop

— Large-format Scanners
e ColorTrac 5480

e Vidar Titan TruScan

e Vidar TruScan B&W

Software

— Proprietary scanning software
— ESRI

— AutoDesk

Data Available

— Coal Mine Map and Mine
Database

Printers/plotters
Internet web browser




Georeferencing

Maps geo-referenced into Virginia State
Plane Coordinate System

Information shown on the map such as
coordinate grids, 1dentifiable surface
features, coal outcrop configuration, land
tracts, etc., are used to place maps.




Database

Capture important information shown on
maps

User friendly intuitive input screen
developed to aide 1n efficient data entry

Data stored on Microsoft SQL server




Data Entry

B Main Menu

DM
f
Mmes i E.I".EE
and Energy

Coal Mine Map and Mine Database

Enter New Mine Map Record

Amend Existing Mine Map Record




] Mine Map Entry Form

—Gengraphic Information

—Items Present on Map

Genteferenting Methad Thickness Data? ™ water? I
| ] Elevation Diata? I RoofFale [
Coal Mine and Mine Map Database Quadrangle Location County Location Surface Mines? I Final Map? I
Basic Map Informatian Quadrangle County Adiacert Minese | Drains? I
Auger Mines? ™ copliner [
Collection Mame Crverlay Underlay Maps Sl LS
_ Corehles Present? | OtherPartals? [
CollectionD 6zl Record: 14] < Il 1 Record: 14] < Il 1 Gas Wells Present? [ WyHs? r
DMME 1D IDLIMEEI
State Plane? | Nnrthingl Easting | P
MapID I
Lat/Laong Poink? I Latitude Deqg I i I SEEI
Diate af Mine Map I MoDake |
Longitude  Deg I i I Sec I
Date Type I = —Mines Shown
Company Coordinates? -
Map Scale | r MinelD
Company Mame I (zeneral Location: 4
Feature Name ’:‘fjd
Certified Engineer | = Mine
Record
Map Type | -]
Map Quality oo | Record: 4] 4 ] 1k e ]rs] of 1 Record: 4] 4 || 1k
—Map Status —Coalbed Information
5 d? Yectorized?
Enkry Date I Enkry Initizls I - I Fanne I SELOrEe I Company Coalbed(s)
Georeferenced? [ Status  [FILED | I
Scan Infarmation
Scan_Name |Scan Who| Scan Date | Scan DPI | Scan_Fmt Scan_Path Standard Coalbed(s)
TIF Coal
4

Recaord: I1|1|| 1 F|H|P*| of 1

Record: 14 4 || 1 sl

Recard: H|1|| 1 IrIHlHel af 1

|




Digitizing

Heads-up onscreen digitizing performed
with geo-referenced 1mages

Industry standard software used — ESRI,
AutoDesk

Industry standard file formats — allows for
easy migration from one software package
to another




Scanned Map




Raster mine map
inserted into
underground mine
outlines
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# _DMME.mxd - ArcMap - ArcInfo

File Edit Yiew Insert Selection Tools ‘Window Help
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% DMME.mxd - ArcMap - ArcInfo
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Retrieval of Information

Geographic Information System — Spatial data joined with
database can be utilized for quick retrieval of information.

Information 1s easily accessed through a standard ArcView
project activated in Electronic permitting application

DMME intranet “Mine Map Search Tool” — Allows users
to search for mine maps and related information based on
specific queries

DMME 1s continuing to develop web-based access to
mapping information, which will allow the public to view
certain maps and information while restricting other
information that 1s not open to the public
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Efficiencies and Deficiencies

Increased scan quality allows more accurate
map interpretation

Utilization of industry standard software

Improved and expanded data entry and
collection procedures

Qualification of geo-referenced accuracy
assessments




Efficiencies and Deficiencies

Mine map condition
[Lack of mine location information

Undecipherable or 1llegible map
information

Coordinate transformation methods from
local or company coordinate systems

Duplication of mine map scans
[Lack of elevation and coal seam data




Program today

Over 8,000 Mine Maps
Scanned and over 3,300
Mines Digitized

Spatial Data generated by

Coal Seam and
Quadrangle

User friendly intranet
search engine to 1dentify
and locate mines in
database

Continuing effort to scan
and catalog mine maps
from various sources




Evolution of Program
So, What has_changed?

Software and Hardware capabilities have
advanced

Improvements have been made to database
structure and data entry procedure

Availability of maps not previously
accessible




Data Dissemination

Electronic Permitting Application

— Eastman Workflow System

DMME Laptop System
DMME website — ftp data sharing



I Dmlr Yiewer

& =2 o+ 4 ==

- -

Back Forward Prew Mexk lp

(1 Appl 1001001 - P1
Appl 1001007 - E1
#-(_] | GENERALINFORMATION
7] 11 ADMINISTRATIVE INFORMATIOH
#-(L] Il SITE INFORMATION
4[] W GEOLOGY
4[]V HYDROLOGY
1]Vl PHC/HRP
7] VIl LAND USE
4[] VIl FISH AND WILDLIFE
4[] 1% S0ILS AND REVEGETATION
-] % OPERATIONS PLEN
11 % DRAINAGE CONTROL
4[] %I SEDIMENT CONTROL
(L] ¥l BACKFILLING /GRADING
4[] ¥ EXCESS MATERIALS DISPOSE
4[] % TOXICMATERIALS AND NON-C
1] %W BLASTING
71 31l TRANSPORTATION PLAN
(L7 »WIIl UNDERGROUND CONTROL F
-] %% BONDING
[ %% SPECIAL CATEGORIES
-0 64 WERIFICATIONS/CERTIFICATII
(L3 4ppl 1001001 - 01

1| |

Wer:1.1.9

Wwhord ‘ ED%E
Inspr.

Info

Recd: 9/3/2003 Out:10/7/2003 JAC Status: TRS-3411/2003 DEK() JLM) TACH] RAB(T) PRE[Y)




% ArcYiew GIS 3.2a

Eile

- BN I-I

Edit

Yiew Theme

Graphics

Wfindow Help

(1) e ) PRI ]

=10l %]

Scale 'I:l VE2,346

9E68.100.93 H
49599017 ¢

| Applic_R ain® auge
L}

Applic_Ground ater

Applic_Surfacel ater

Applic_NPDES
[ ]

Applic_Geologicata

County_Boundaries

-

USES_Map G rid

Zeolagic_data

5

R ainfall
: ]

Ground _water
=

Hpdes
&

Instream
|

Hallow_Fills

=

Fending_arcs

avs

Femit-Ed_arcs

A4

-
-
-
-
v
vl
v
v
vl
v
vl
v
-
-
v

Permmit_polys

UG Warkings Selection

Clintwood

Dorchester

Cove Creek,

k.

Cancel




Workflow

! Routing ... ﬂ

Wer: 10.3

Routing for Revision 4 Of Application 1001001 View Comment Doc |

Sechion R ecepient Start D ate Finizh Date Approve | Comment Doc
DRFT[Crafting] Dk, - Daniel Kestner 2003-03-11 03:04;
GED [Geo/GWwW] JL - JOHM L MOLIMARY] 2003-09-11 08:04;| 2003-09-11 1117 [
PERM[FPermitting] | TAC - TIM COx 200340911 08:04: | 2003-09-11 1013 |y
T
ki

EMG [Dr/Eng) F&B - ROGER BIRCHFIEL] 2003-03-11 08:04: | 2003-03-18 10:03:;
H20 [Monitaring) | PRE - PHILIF RODKEY Be| 2003-03-11 08:05:| 2003-03-13 03.3%:

<] |

Aovailable: Caad & Eram Erehands Will be rckified:

Sechion Recepient | Full Mame Sechion R ecepient
AGEA [Aaron/Eco) Chriz Stanley

AGR [Agron/Eco) JEL JERRY E LEGG
BLST(Elasting] DRC DOMR. CARTER
BLST(Elasting] b bas MIKE WaSHBLRMN
DRFT[Crafting] DSk Dioug Mulling
DRFT[Crafting] Lk Daniel kestner
DRFT(Drafting] S5=C

-—..j-—.--— - - -

Manage *Who T able | Azzign WWho By Section |

i) &

Review Status

Feady




Types of Technology Used by
Inspectors

i, DMLR Enforcement Menu Screen

Enforcement

Inep | Thapd

Enforcement

mirE nforcement




| =§ DMLR Main Page - Microsoft Internet Explorer

| File Edit ‘“iew Favorites Tools Help

$Back ~ = - (D ot | ‘Qhsearch [EFavorites EiMedia L4 | N S

&ddress @ htkp: hnen, dmme, virginia, gos /Dl fdefault, htm j E'{}GD Links *

|

F.!Er'r'lirlir'u:q | S drnlrdfile downloads Drawing =P3 USGE5_DWiEs Wiord
) » Dmir
:oal in Virginia
'33'3'f'f'lF'|Hif'ltEi Server: 165.176.6,36 ﬁ,
Laws ser Mame: Anonyrmaus

WiordPerfect
Regulations

Click here ko learn about browsing FTP
sites,

&) Done l_ l_ l_ |4 Internet



Future of the Virginia Mine
Mapping Information System

Continuing to advance current procedures and
enact the following:

— Creating a comprehensive digital mine map system by
collection, digital conversion and analysis of all
available sources of mine maps.

— Using high-resolution remote sensing data to develop
topographic data sets and to map abandoned mine
features with accuracy and order of magnitude better
than available data.

— Creating a three-dimensional model of the 54 mineable
coal beds 1n the Southwest Virginia coalfields.




Continued

— Creating an abandoned mine map information system
designed to enable site-specifie risk assessments
including quantitative estimates of'factors such as
uncertainty in mine boundary locations and the
probability that a particular abandoned mine s flooded.

— Evaluating the cost effectiveness of geophysical
techniques for underground void detection

— Developing information sharing consortiums and
partnerships with industry and other states




Virginia's Mine Map Inventory
Prototype Project

Proposed project consists of six major tasks. They include:

— Task One: Creating a comprehensive, digital underground coal
mine map inventory and database

Task Two: Acquiring and interpreting high-accuracy remote
sensing data to more accurately show the locations of underground
coal seams and mines relation to the surface and each other.

Task Three: Creating a three-dimensional model of Virginia’s 54
coal seams and underground mines.

Task Four: Enhancing the DMME Coal Mine Map Information
System based on the database and maps of coal mines and the
three-dimensional model of the coal seams.

Task Five: Evaluating various geophysical void-detection
technologies to determine which are appropriate for use in
Virginia’s mining environment.

Task Six: Providing information sharing and technology transfer
based on the results of this project.




3-D Modeling

3-dimensional models
of the 54 mineable
coal beds 1n the
Southwest Virgmia

coalfields will be
generated

* Demo of 3-d model t
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Scanned Mylar of
The Abandéned
Underground
Mine Map Series

Individual mine maps, along with
arupizrenan@i€es, were plotted on
nmiylae bezsyearrs).S. Geological
Survey 71/2-minute topographic
quadrangle maps.
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Displaying Superimposed Mine Polygons
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ODNR (OGS)/ODOT Application
Development Contract --- Assisting
Efforts for the AUM Inventory and
Risk Assessment (AUMIRA)
Program

Development of the AUM Application :

» Application Tools
» Mapping Tools

» Templates




AUM Data Model

AUM System & Overburden Application Data Model
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AUM Data Model Implementation in Microsoft Access
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The AUM and Overburden Application Toolbar
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The AUM and Overburden Application Toolbar Tools
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The AUM Overburden Application Tool
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The AUM Plotting Tools
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» AUM Final Map Products

» Counties with AUM’s

> Statistics

> Future Work
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State of Ohio Counties with known AUM’s
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AUM Statistics

Approx. Number of AUM Polygons = 4,166

Mined-Out Areas = 889

Mine Point Locations = 1,945

*Air/Pumping Shaft entry points = 2,878

*Main Shaft entry points = 585

Drift entry points = 9,475

*Slope entry points = 564




Recent Undertakings.....

*AUM Geodatabase: Migration from a personal geodatabase to a multi-user
geodatabase in ArcSDE running on a SQL Server DBMS.

OGS/ODOT Cooperative Agreement :
-Field mapping and data collection (GPS data) of mine subsidence-related
information.

- Geo-referencing and rectification of all AUM map images (TIFF images) of mines
that are located within 500 feet of any state or federal roadway. The geo-
referenced images will be used in both ESRI and GeoMedia software
environments.

*The Ohio Subsidence Insurance Underwriters Association (OMSIUA)
and ODNR, Division of Geological Survey and Division of Mineral

Resources Management (DMRM)
- Currently initiating the development of an ESRI ArclIMS Property Location Web
Application for the State of Ohio.




Now Available..... AUM ArclIMS Website

State of Ohio - Abandoned Underground Mine Locator
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On the Ohio Geological Survey Website --- http://www.dnr.state.oh.us/geosurvey/index.html




Future Work Includes:

Geo-referencing and Rectification of Mine Map TIFF Images.

Rescanning of TIFF Images.

Re-organizing the AUM Data to Assign Unique Identifiers to Mine Polygons for

Mines having Multiple Polygons.

Locating Additional Mine Maps from the Public, Institutions, Private Companies,

Conservation Societies, Historical Societies, Etc..

Additional QA/QC on AUM Data Including Certifying which Coal was Mined

and Insuring Each Mine has a Proper Depth




Geo-Referencing of Scanned Mine Map Images
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Images of Mine Entrances

and AUM Related Hazards

in Ohio




Interstate 70 Abandoned Underground Mine Subsidence
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1995, I-70, Pit subsidence in the eastbound lane, OH




Photo Courtesy: ODOT



Entrance to an Abandoned Underground Mine
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Photo: OSMRE




Room-and-Pillar Underground Mine_ )
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View from the Buckin ham Mine Area and Mine Entrance Photo: Dave Clarke, DMRM




Jackson County Roadside Void along SR - 327, Wellston, OH

Photo: DMRM



Diagrammatic Cross Section of Typical Subsidence
resulting from Mine-Roof Collapse.

«—angle of draw—/

soil and , _
unconsolidated material\ subsidence pit
(sand, gravel, silt, clay)

No scale implied.

Photo: Ohio Geological Survey




| P|t SubS|dence in ReS|dent|aI Area

North Canton, Stark County in 1995. Subsidence pit measured: 35
feet across and 25 feet deep. Photo: DMRM




Structural Damage due to Mine Subsidence

o A 0

Two Homes in Wellston, Jackson County , 1994.

Photo: DMRM




"3—4 Tension-Surface Cracks
- Developed over a
Longwall Mine, 1983.

Photo: OSMRE




Entrance to a Flooded Abandoned Drift Mine
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Hocking County, OH

Photo: OSMRE




Interlor of a Flooded Abandoned Underground Mine

Mine Located Beneath the Playground at Curtis Elementary School, Brookfield
Township, Trumbull County, 1979. Photo: DMRM




Acid Mine Drainage from Abandoned Underground Mines

Rl o 4

East PA Mine

Courtesy of AMLIS Website

Rice Mine, Carbondale,
LU Athens County, OH

Photo: DMRM




Mapping Underground
Mined Areas in
West Virginia:

The Problem and the Approach

Nick Fedorko




In Cooperation With:
West Virginia Office of

Miners’ Health, Safety, & Training

Charleston, West Virginia

Doug Conaway, Director




Coal Bed Mapping Project
(CBMP) Goal

Create a 1:24,000-scale
Geographic Information
System (GIS)-based
inventory of coal in West
Virginia.




Coal Resource Maps in a GIS
Environment

* Structural contour and outcrop
maps
* Variation in bed thickness

— Total bed thickness
— Net coal thickness

* Percent non-coal material
(partings) in bed
°* Depth of overburden




Coal Resource Maps in a GIS
Environment

* Mined areas
— Underground
— Surface
— Auger
— Highwall

* Other supporting maps




Compiling Underground
Mined Areas

* Goal: Create as complete and
accurate compilations of

underground mined areas as
possible




Coal Mining in WV

* Historic production: 1883-2002

— Over 12.5 billion tons

— Production from about 35 counties and about
65 beds

— All pre-1940s production from underground
mines

— Estimated 100,000 abandoned underground
mines

°* About 270 underground permits annually
— 100,600,258 tons in 2002 (61% of total)
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Pittsburgh coal mining,
Fairmont West 7.5’
Quadrangle overlay
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No. 2 Gas Coal, Raleigh County
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Underground Mining Compilation to Date:
* Worked on 37 beds in 21 counties
* Compilation complete in 11 counties
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Summary

* Creating a 1:24,000 scale index to
underground mines in WV

°* Maintaining connection to detailed
mine maps

* Local planning or activity should be
based on the detailed maps of mine
workings




Improvements

Fill in partial maps, missing maps
Review for completeness

Make geo-referenced maps and all
other maps available via the web

Tie in production records

* Add people and resources to speed
up process
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