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DAY ONE -- October 15, 2003 Noon -- LUNCH (On Your Own)
8:00 a.m. -- Welcome and Introductions
Larry Checca, Mine Safety and Health Administration 1:30 p.m. -- State Presentations Continued

John Craynon, Office of Surface Mining
Ohio Department of Natural Resources:

8:15 a.m. -- Purpose of the Workshop / Logistics Charles Banks, GIMS Specialist

Greg Conrad, Interstate Mining Compact Commission West Virginia Geological and Economic Survey:

Nick Fedorko, Head -- Coal Program

8:30 am. -- Federal Agency Presentations Indiana Geological Survey:

Moderator:  Sarah Donnelly, Office of Surface Mining Licia Weber, Director, Coal Mine Information System
Mine Safety and Health Administration: 3:15 p.m. -- BREAK

Kelvin Wu, Chief, Mine Waste Division
Office of Surface Mining: 3:30 p.m. -- State Presentations Continued

John Craynon, Chief, Division of Technical Support

Greig Robertson, Program Specialist Illinois Department of Natural Resources:

Len Meier, Physical Scientist Robert Gibson, Emergency Section Supervisor
U.S. Geological Survey: Kentucky Geological Survey

Brenda Pierce, Energy Program Coordinator Jerry Weisenfluh, Geospacial Analysis Section
Bureau of Land Management: Utah Division of Oil, Gas, and Mining

Brenda Aird, Group Manager Wayne Western, Environmental Specialist
10:15 am. -- BREAK 5:30 p.m. -- RECEPTION (Sponsored by IMCC)
10:30 a.m. -- State Presentations DAY TWO -- October 16, 2003

Moderator: Greg Conrad, Interstate Mining

Compact Commission 8:30 a.m. -- Roundtable Discussions
Pennsylvania Department of Environmental Protection: Session I: Acquniring and Preserving Map Images

William Bookshar, Engineering Supervisor, Bureau of Moderator:

Deep Mine Safety Kelvin Wu (MSHA)
Virginia Department of Mines, Minerals and Energy: Presenters:

Benny Wampler, Deputy Director and Robert Gibson (ILY, Daniel Kestner (VA);

Daniel Kestner, Information Technology Specialist Bill Bookshar (PA), Greig Robertson, (OSM)
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Evaluation Form

IMCC Intergovernmental Benchmarking Workshop on Underground Mine Mapping
October 15 and 16, 2003 — The Galt House Hotel — Louisville, KY

Thank you for attending the IMCC Intergovernmental Benchmarking Workshop on
Underground Mine Mapping. We hope you found it helpful, enlightening and useful.
Please rate the various sessions/presentations conducted during the workshop using the
following scale: 1 = Poor; 5 = Excellent

Panel I: Federal Agency Presentations

e MSHA Presentation 123435
e OSM Presentation 123435
e USGS Presentation 123435
e BLM Presentation 123435

Part II: State Presentations on Underground Mine Mapping Benchmarks

e Pennsylvania DEP Presentation 12345
e Virginia DMME Presentation 12345
e Ohio DNR Presentation 12345
e West Virginia GS Presentation 12345
e Indiana GS Presentation 12345
e Illinois DNR Presentation 12345
e Kentucky GS Presentation 12345
e Utah DOGM Presentation 12345

Part III: Roundtable Discussions re. Specific Underground Mine Mapping Issues

e Roundtable Session I: Acquiring and Preserving

Mine Maps 12345
Roundtable Session II: Moving Maps to GIS 12345
Roundtable Session IIT: Access/Sharing Information 12345
Roundtable Session I'V: Moving Into the Future 12345

Meeting Facilities 1 2345
Overall Workshop Format 12345
Accommodations 12345

Workshop Materials 12345



Overall rating/comments on the quality/helpfulness of the workshop and the information
presented:

Other suggestions or comments regarding the workshop (things you liked; things you
would change for future benchmarking workshops):

Suggested follow-up/next steps:

Suggested topics for future benchmarking workshops:

NAME (optional):

AGENCY (optional):




MSHA Perspective

Kelvin Wu, Ph.D., P.E.

Chief, Mine Waste and Geotechnical Engineering Division

Pittsburgh Safety & Health Technology Center

"U.S. Department of Labor

MISHA

Mine Safety & Health Administration




Abandoned Coal Mines

State No. of Abandoned Mines
Kentucky 150,000
West Virginia 100,000
Pennsylvania 40,000
Virginia 6,000




Undetected Mine Voids Can
Present Hazards to:

e Active Mines



Active Mines: Inundation Accidents
* From 1995 through June 2002, mine
operators reported 181 mine inundations.

» Of these, at least 107 were unplanned cut-
throughs that resulted in water inundations.
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Mine Voids Can Present Hazards to:

 Active Mines

 Impoundments



Impoundment Breakthrough Incidents

Recent Examples:

— Miller’'s Cove, Lee Co. VA, August, 1996
— Miller’'s Cove, Lee Co. VA, October, 1996

— Buchanan, Buchanan Co. VA, November, 1996
— Big Branch, Martin Co., KY, October, 2000
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Big Branéh'-Refnse Impoundment

Over 300 mllllon gallons of slurry

released into underground mine in
October, 2000.




Example of potential for breakthrough created by mine workings
located near an impoundment.

Original Hillside

Mine Entry




Example: Verification of mine workings by
drilling at KY impoundment site in 2001

The area had been
surface mined in the
1970s.

Room and pillar
mining took place in
the area from 1985 to
1995.

Mine opening
uncovered in
impoundment area.

Results of horizontal
drilling shown on
next slide.




Outcrop Barrier Distances Taken From Mine Map
Versus Drilling Results

Expected horizontal Actual horizontal Discrepancy, that is, workings
distance to mine distance to mine were actually this much closer
workings from highwall, | workings from highwall, | or farther from highwall than
based on mine map, feet. | based on drilling, feet. shown on mine map.

40 37.5 2.5 feet closer

122 92 30 feet closer

137 89 48 feet closer

27 67 40 feet farther

67 41 26 feet closer




MSHA has addressed the Impoundment
Safety issue by:

Providing training at Annual MSHA
Impoundment Seminar.

* Increasing emphasis, during impoundment plan
reviews, on ensuring that:

1. Sufficient exploration is done to accurately locate mine
workings near impoundments;

2. Appropriate engineering analyses of potential impacts are
performed;

« 3. Adequate breakthrough prevention measures are taken; and

« 4. Site performance is adequately monitored.



Improved Mine Mapping

 MSHA is working with the Interstate
Mining Compact Commission (IMCC)

» A Steering Committee had been formed.

* A workshop is being planned to discuss:
— Improving mine map accuracy,
— Digitizing mine maps



MSHA Initiative:

“Symposium on
Geotechnical Methods for
Mine Map Verification”

* Held October 29, 2002 in Charleston, WV
« Eighteen presentations covering a variety of methods.
* Panel discussions.

« Display booths for related products and services.

« Attended by 400 people.



Projects to Demonstrate Technologies for
Detecting Underground Mine Voids

» Congress allocated funds to MSHA for this
purpose.

« MSHA published a Pre-solicitation on May
8, 2003.



Vendors

Federal Business Opportunities

B -- Technology in detecting underground mine

voids

General Information

Solicitation Number:
Posted Date:

Original Response Date:
Current Response Date:
Original Archive Date:
Current Archive Date:

Classification Code:

B2532516

May 08, 2003

May 22, 2003

May 22, 2003

Jun 06, 2003

Jun 06, 2003

B -- Special studies and analysis - not R&D



 Purpose: “The U.S. Department of Labor, Mine
Safety and Health Administration is seeking
sources to conduct demonstration projects for
advancing the current state of technology in
detecting underground mine voids.”

* An “Industry Day” will be held in the near future
with presentations from interested bidders.



Updating of “Engineering and Design
Manual: Coal Waste Disposal Facilities”

 QOriginal “Design Manual” published in
1975.

* Important issues, such as breakthrough
potential, and the use of geophysical
methods, not addressed in detall.






" OSM'’s Underground Mine Map
F_ Initiative
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John R. Craynon, P.E.

Chief, Division of Technical Support
Office of Surface Mining
Washington, DC




. Reasons for needing accurate
~ underground mine maps

Breakthrough prevention (impoundments, mines)
Subsidence prediction/avoidance

Underground mine pools

AMD issues

CCB placement
i/ Bottom line: Protection of miners, the public, and
L the environment




- Two Significant “Triggering” Events

Martin County Coal Company impoundment
failure in Kentucky, October, 2000

Quecreek Mine breakthrough in Pennsylvania,
July 2002




OSM'’s response

Cooperation on National Research Council study
and report

Formation of joint technical working group with
MSHA

Cooperative efforts with the States and MSHA to
address technical issues and NRC
recommendations




.~ OSM's response (cont)

Cooperatively working with MSHA on Report to
Congress

Development of an underground mine mapping
initiative

Continued cooperation with States, MSHA and
others on improving the state of the science




~' NRC Report
. Mandated by Congress following the MCCC
incident

Focused on slurry impoundments in a broad

sense rather than on MCCC
Completed by October 2001

Included 28 recommendations for action by
MSHA and OSM




' NRC recommendations

OSM and MSHA grouped into 6 categories
Administrative Issues
Technical Review Issues
Mine Surveying and Mapping Issues
Use of Geophysical Methods
Chemical Properties of Coal \Waste
Alternative Coal Waste Disposal Methods




Primary technical issues

Technical review criteria
Siting, failure evaluation, etc.

Mapping standards
Map availability and quality
Geophysical techniques




.~ Current Status in Mapping

Review of survey of states
MSHA/States/OSM benchmarking meeting

New initiatives
Budget request




Summary of OSM Initiative

Includes and builds on ongoing State and
Federal efforts

Builds on TIPS and other OSM/State
partnerships

Focused on delivering the needed product and
capacity building




Issues of concern

Getting maps into digital format
Managing data and data standards
Georeferencing and GIS issues
Availability and liability




Future efforts

Continued cooperation with the States, MSHA
and others to use the best available tools

Addressing existing mine maps and availability
of those maps




Key Points to Consider

Cooperation and coordination is necessary

Understanding the current status is key to
identifying future needs

Funding to improve map availability and quality
IS necessary




OSM Specifics
Mine Map Repository — Greig Robertson

TIPS and Mine Mapping — Len Meier




National Mine Map Repository

Office of Surface Mining
“What we do and how we do it”

Interstate Mining Compact Commission
October 15 -16, 2003
Louisville, KY




History — Mine Map Repository (MMR)

1969 MMR established by Congress.
1970 Placed under DOI (Bureau of Mines).
Regional offices established:

e Pittsburgh, PA

 Wilkes Barre, PA (anthracite only)
 Denver, CO (disbanded 1982)
e Spokane, WA (disbanded 1982)
e Juneau, AK (disbanded 1982)

1983 Pittsburgh and Wilkes Barre offices
transferred to OSM from Bureau of Mines.

1996 OSM acquires Denver, Spokane and Juneau
collections. Establishes Pittsburgh as the
National MMR.

Current - National MMR maintained at OSM in
Pittsburgh, PA.

- Wilkes Barre repository (anthracite only).




Number and Types of Maps

132,000 (approximate) maps on microfilm.
108,000 scanned in digital format (TIFF files).
Most (90 %) - - east of the Mississippi.
Primarily coal, some non-coal.

Abandoned mines only; no active operations.

Non-coal includes: iron; feldspar; lead; zinc;
tin; salt.




State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Towa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri

Montana

Number of Maps by State

Coal Maps Non-coal Maps Total

296

2

927

2

232
4747
475

4
0

355
2
927
361
232
7040
475
4

0

State Coal Maps Non-coal Maps

Nebraska ]
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin

Wyoming

Total Coal = 88256
Total Non-coal = 43275

0
940
230
378
117

1183
1590
|
465
605
KXY
434
0

53

Maps Total




Sources of Maps

* State, Federal, local government agencies
(e.e. MSHA; state departments
mines/geological surveys).

Mining companies.
Engineering companies.
Private citizens.
Libraries.




Acquisition and Processing of Mine Maps

Acquisition
Acquire map from sources

l

Initial Map Assessment
® Prioritize (if needed)
* Enter the following data on forms
® Assign document numbers
* Identify location
* state and county
* topographic map
¢ latitude/longitude/UTM
Identify company and mine names
Identify coal seams
Dates of mining

Photograph Map

Create 35 mm microfilm aperture card

h 4

Custody
Original hard copy
map is returned
to owner

Scanning

Scan to convert microfilm aperture card
to digital image (400 dpi) TIFF

Data Entry
Input information into MMR database

h 4

Filing
File original microfilm

aperture card at
ARCC, Pittsburgh

Archive
® Create duplicate CD and store offsite.
* Map image stored on hard drive.




Clients

Regulatory and reclamation staff.

State highway departments.

Homeowners — mine subsidence inquiries.
Local government agencies — emergency planning.
Developers — residential, commercial (malls).
Engineering, mining companies.

Architects, universities, law firms.

Citizens groups.

Environmental consultants.

Pollution control boards.

Realtors.

Law-enforcement agencies, e.g. FBI.

Historical societies.




Customer Service

Provide maps to customers via e-mail.
Provide CD or DVD per customer request.
Provide state agencies with entire inventory
of maps in our system.

Examples:

e WYV Office of Miners, health safety and
training.

e Ohio Geological Survey.




Caveats Provided to Customers

Maps made by large companies are usually
accurate.

Accuracy of maps before 1940 is questionable.

Accuracy of support pillars and barriers
between adjacent mines may not be reliable.

Accuracy of the workings shown near the
outcrop for shallow mines is questionable.

Older maps often have fewer recognizable
surface features, therefore harder to correlate
with surface.
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UNITED STATES
DEPARTMENT OF THE INTERIOR
DOUGLAS McKAY, SECRETARY
DEFENSE MINERALS EXPLORATION ADMINISTRATION

REPORT OF EXAMINATION BY FIELD TEAM
REGION IV

DMA-1776X, Contract Idm-E419, Sorsen Asbestos Corporation
Salt River Asbestos Claims
Gila County, Arizona

Completion Report

Robert W. Ageton, Mining Engineer
U.S. Bureau of Mines

October 1953
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Web Site Development

Purpose:
e Create a web site with national database.
e Provide online retrieval of maps and related information.

* Provide links to state mine map resources on the web.
Current activity:

e Prototype being developed for Glassport, PA quadrangle.

* Geo-referencing of mine maps to world co-ordinates.

A few issues requiring resolution:

e Same-named streets.
Locations in rural areas.
Multiple coal seams.
New construction, developments.
Accessible to the disabled (use of colors).
Overburden calculations.
Accurate, up-to-date street software.



a Public Introduction - Microsoft Intermnet Explorer provided by 05M HQ Customer Support Center

File Edit “iew Favortes Toolz  Help

5 =
.2 .0 AT BENE < B RS LA R
Back o End Stop  Hefresh  Home Search Favontez Media  History b il Print Edit Dizocuss

Addrezs iE_bl hitp: /192 243.129.8/scriptsdeznmap. dil 'name=Minetd apshcmd=novice

U. S. Department of the Interior

Office of Surface Mining

Mine Map Repositories

Create thaps showing where coal has been undersround mined m western Pennsylvana. Y ou tnay create a map for a

selected Street Address or Street/Road Name or ZIP Code or County or Longitude/Latitude. Tou
may then zootn i or out or recenter the map. (see the file Detailed Instructions) If coal has been mined under your house

Create Maps |

Eeturn to Mine MMap Eeposttonies Home Page

S Bl

L | |4 Intemet




a Public Create Mapsz - Microsoft Internet Explorer provided by 05M HQ Customer Support Center

File Edt M“iew Favontes Toolz  Help |

L9 0 A QA @ @ d g B, E
Back o End Stop Refresh  Home Search Favortes Media  Higtory ET Print E dit Dizcuzs

Address I@ hittp: /#192.243.129.8/scripts/estimap. dlPhame=MineM apshemd=pubcreat. htmésid=9812 j f;’ Go | Links *

U. S. Department of the Interior

Office of Surface Mining

Mine Map Repositories

Create maps showing where coal has heen underground mined in western Pennsylvania by:

Street Address |

street/Boad Name |

Zip Code |

County |

& | Done [ntermet
€] e

B




File Edt “ew Favontes Toole Help
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Back i End Stop HRefresh  Home Search Favontes Meda  History

Address Ej http: /192, 243.129.8/ :cnpts/eznmap. dl " name=i ineM apztcmd=pubaddr ktmfzd=931 2

U. S. Department of the Interior

Office of Surface Mining

Mine Map Repositories

Search for where coal has been underground mined
by State/Street Address

State| PENNSYLVANIA x| and Address |5 Woodside Road

Find it |

Lo Intemet

| I

|:Ej Done




3 Mine Locator - Microzoft Internet Explorer provided by 05M HQ Customer Support Center

File Edt “ew Favontes Toolz  Help

& .2 @ ¥

Back o End Stop Refresh

Map Legend

[ Pittsburgh Coal Seam

DUppEI’ Freeport Coal Seam

R edstone Coal Seams

Clcounties

TS Tnterstate Highrarays

[tMaj-::-r Eoads

Eﬂ.ﬂeghanj.r County Eoads
VELS

[RIL ates
HH atitude and Longitude

Hawvigate to the area you are interrested
i1 using the controls below below the
map. When you have located the

)

Haorme

H

return | help
Image S{FE 4h0x350 =

Q E 9 I

Search Favortes Media  History

3 3 @ .

kail Frint Edit Discuzs

FthIEﬁ "l ‘ f"ZmDutIE?‘i "l ‘ 'r'Pan‘ " More Tnfo.

El

:Ej Done

| |4 Intemet
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a Mine Locator - Microsoft Intermnet Explorer provided by O05M HQ Customer Support Center

File Edt ‘“iew Favontes Tools

Help

S RP A

Back EofiErd Stop Refresh  Home

Coal Mine Information

[*] ¥ 1fine Maps

(G WP A Mine Location Maps

L1 Pittshursh Coal Seam

Hir Upper Freeport Coal Searn —

W Redstone Coal Searmns

Basic Demographic Shapes

[Cl7 Counties

17 U Interstate Hichwrays
B Major Eoads

= w4 — "

~
Fa s

return | help | redraw
ﬁ'ﬂage size| 450x350 =

Q 3 ¢ 4

Search Favortes  Media  Histony

R =

b ail Print

dit

-

Discuzs

FthIE?’w’ "’l

erDutIE?"i "I ‘ f"Pan‘ ™ Req.Info.

i

Ej Done
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; Mine Locator - Microsoft Internet Explorer provided by 05M HQ Customer Support Center X
File Edt iew Favontes  Tool:  Help n

& D B ol a @ @ 9 B S

Back Stop  Refresh  Home Search Fawortes  Media  History b ail Print Edit Dizcuss

Address |§| hittp: /4192.243.129.8/scriptzesimap. dl *hame=Minetd apshomd=PubSrchiphsid=981185 TATE =PALTI P=15228 j #Go | Links
Coal Mme Information
("] Mine Maps
(Gl WA Mine Location Ilaps
[ Pittsbureh Coal Seam
v Upper Freeport Coal Seam — — Identification Items
v Eedstone Coal Seams The following tems were near the point you clicked,
Basic Demographic Shapes Map Number / Mine Name Options
BlW Counties 282457 f WMANSFIELD MINE wew  download
1% 175 Tnterstate Hichorays Return 1o Map
i Wator Eoads
FaPi vl

return ‘ help | redraw |
Tmage size 450x350 =]

w
y |

& Done 8 Intemet




a Mine Locator - Microzoft Internet Explorer provided by 05M HQ Customer Support Center

File  Edt Miew Favortes  Tool:  Help

CRRER S I A

o Erd Stop

Back Refrezh

il AMlecheny County Eoads
(W@ Rivers

11 State (Capitals

7 Lakes

HHP Latitude and Longinde
B 1154 5-digit Zipeodes
[+ 754 Cities
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[ 104th Coner Distr

Areas of Special Interest

1 O5M Problem Areas
€l Pennsylvania

Horme
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’3 Mine Locator - Microsoft Internet Explorer provided by 05M HQ Customer Support Center Ei

File Edit Miew Favortes Tool:  Help n
e D [ @ Q @ @ I B 9 BH .S

Back Stop Refrezsh  Home Search Favontes Media  Histony b il Print Edit Dizcuzs

Addregz 1E8 1 bhee zcripts/esnmap. dll tname=MineM apsticmd=PubSrchdiphzid=981 185 TATE=PALZIP=15228 j 7 Go | Links

Back to Map Frame Content —

irald Alecheny County Eoads B =
[P Rivers
11 State (_apitals
[P Lakes

H® Latitude and Longitude
[C1% US4 5-disit Zipcodes

(1 US4 Cities Identification Items

B —Quadr angles The following ttems were near the point you clhicked.

@1 104th Coner Distr [ T T Options
Areas of Special Interest PAQOOSSTENA - ABINGTON DEIVE VIEW
[*]¥ OSM Problem Areas PADDOS91SGE - ABINGTON DEIVE VIEW
v Honnsylvania — Feturn to Map

returm ‘ help | redraw |
Trmage size| 450350 7|

-
1 |

| g Intemet




L1

} Aml Problem Area Dizplay - Microsoft Internet Explorer provided by 0SM HQ Customer._. =] EX

Problem Area PANDDS91SGE

PA MName ABINGTON DRIVE

Flanning Unit 346

FPLI Mame MOUNT LEBANON

Longitude 8005 6

County WASHINGTON

Latitude 400 16 52

Cuadrangle BRIDGEVILLE

FIPS 42125 Congr. Dist 20

Wiatershed

Mining Type: Underground

Suface Owhers: none

Cre Types: none

Problem Unfunded Funded Completed
Friarity £ Frob. Typ Units Costs Units Costs Units Costs
3/5P 4.0 200,000 0.0 0 0.0 0

Mine Locator - Microsoft Internet Explorer provided by 05M HQ Cuszstomer Support Center

e Edit  Wiew Favortes Toolz  Help

L

Hr Allecheny County Eoads = 1

¥ Rivers

1 State apitals

¥ Lakes

HF Latitde and Longitude
Cl@ 1754 5-disit Fipcodes
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Ar Cuadrangles

Gl 104th Coner Distr.

.= . @ [ G

Back Eaniwand Stop  Refresh  Home
ddress :El http: #4192, 24.3.129. 8/ zcripte/2zrimap. dl Y hame=Minekd apshcmd=PubSichriplzid=331 185 TATE=FPAiLIP=15228
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Search Favortes  Media  Histom
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b ail Frirt

Identification Itemns

The following ttemns were near the point you chicked.
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Likiks **
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a Expert Map Intro - Microzoft Internet Explorer provided by 05M HOQ Customer Support Center

File  Edt “iew Favontes Toolz  Help |

< I A R SR - B N FS L B -

Back EoriErd Stop  Refresh Home Search Favortes  Media  Hizton (TET Pririt Edit Dligcuss
Address iEl hitp: //192.243.129.8/scriptz/esimap. dl Pname=MineM apskomd=expert

U. S. Department of the Interior

Office of Surface Mining

Mine Map Repositories

Create Maps showinyg the general boundaries of where coal has been mined i Western Pennsylvania. Do OSh's Mine Map
Eepostories have a map(s) of old underground coal mine(s) under land of interest to you?  To find out, create a map
showing the locations of old undereround coal mines whose maps are avalable at OSh's Mine Map Eeposttory. Y ou may
create a map for a selected Street Address or Street/Road Name or ZIP Code or County or
Longitude/Latitude. You may then zoom in or out or recenter the map. (see the file Detailed Tnstructions) If you do
find rrne(s) under land of mterest to you, soooooooom

Continue to Maps | —

‘&) Done L |4 Intemet i




MINE MAP BENCHMARKING
MEETING

October 15 -16, 2003
Louisville, Kentucky




" Office of urface Mining

Technical Innovation-and
Protessional Services




Software
Hardware

Innovation

Applied
Sciences

Training

Services
Technical

Assistance




Customers

e State, Tribal and Federal programs that
implement the Surface Mining Control and
Reclamation Act (SMCRA)

® Other State Agencies when supporting the
State SMCRA programs

® 43 Customer Sites
— States

— Tribes
— OSM Offices




TIPS Service Managers

e Primary liaison — regular meetings
¢ Identifies customer needs

e Formulates action plans

e Arranges TIPS services

e Coordinates activities with
customers and OSM offices




TIPS Software and Training

® Imagery/ Remote Sensing

® Geographic Information System (GIS)
® Global Positioning Systems (GPS)

® Geologic Modeling

® Mapping / Site Design

e Statistical Analysis

e Surface and Ground Water Modeling
e Slope Stability Analysis

e Water Quality Analysis




Mine Map Initiative
Technology Needs

® Cleanup and manipulate mine map images

® Georeferencing mine maps

e Moving maps to GIS

® Geologic modeling and subsidence prediction
e Hydrology and water quality

e Mine Map Verification

® Design of remedial measures




Map Cleanup and
Image Manipulation

¢ Erdas Imagine

e Autodesk Raster
Design

® ArcGIS Image
Analyst




Georeferencing Mine Maps

e ArcGIS
¢ Erdas Imagine

e AutoCAD
Map/SurvCADD

e Autodesk Raster
Design 2004




Moving Maps to G1S

e Autodesk Raster Design 2004

® ArcView 3.3

HEE O

MINES AT HAMPTON AND 1-64
. ST.LOUIS MISSOURI

AML Problem Areas ~ - © -
/. Underground Mines
@ Shafts from Literature
Shafts from Mine Maps
Slope Entries From Maps
/\/ City Streets
/\/ Railroads

¢ Citystreets -withnames.shp

14 start Wicrosoft Power.. @ Arcview GIS 3.3 EME G T &Na 201PM




Geologic Modeling and
Subsidence Prediction

e Earth Vision
e Stratifact

e Galena
e SDPS




/

Hydrology and Water Qualzty

® AMD Treat 33
e AQTESOLY Professional

® AquaChem

® Geochemist Workbench

® Ground Water Vistas

12
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Mobile Computing

ESRI ArcPAD
SurvCADD Tsunami

Trimble Terra Sync




Design of Remedial Measures

Auludesk Map - [C:\Program Files\Autodesk\ACADMAPAASAMPLEN1 st floor architectural. dwg]

L BERsY oo

e Autodesk Map
2004

e SurvCADD 2004

*4 start 1§ mine-map-tips2.. T4 Wl MobleSC. . & mine map meeti. [ sutodesk Map - .. WME G T eh g azor

15




TIPS Brochure

® Your Roadmap to TIPS Services
e TIPS Contact Instructions

® Web and Phone Support

® Project Assistance




TIPS Website

e TIPS Training URL is http://www.tips.osmre.gov/

e TIPS Software/Hardware Support
http://www.tips.osmre.gov/SoftwareHardware.htm

e TIPS Training Program
http://www.tips.osmre.gov/TrainingProgram.htm

® Research and Development
http://www.tips.osmre.gov/R&D.htm

® Technical Assistance
http://www.tips.osmre.gov/TechAssist.htm
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