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AgendaAgenda

• Why we are here
• National Coal Mining Geospatial Committee
• Meeting goals
• Expectations for Geospatial Data Stewards



We Are Here BecauseWe Are Here Because

• Our world is changing
• Our work is changing
• We need to change, too



Our Work Has PurposeOur Work Has Purpose

• The nation needs energy
• Coal helps the nation meet energy needs
• Mining coal has potential environmental 

consequences
• These consequences can be minimized 

through careful planning
• Planning requires accurate, timely data
• Managing spatial data is becoming very 

important to us and is rapidly evolving



Coal mining activities have impactsCoal mining activities have impacts

Mountaintop mining



which affect large areas of landwhich affect large areas of land

Area mining



and alter waterways.and alter waterways.

Valley Fill



We require data from industryWe require data from industry

Paper permit application files



to understand the proposed activities,to understand the proposed activities,

Paper narrative descriptions



model the potential impacts,model the potential impacts,

Paper tabular data



and determine where these may occur.and determine where these may occur.

Paper coal mining maps



On February 26, 1988 TIPS was created.On February 26, 1988 TIPS was created.

Today, we know TIPS as:



TIPS provided resourcesTIPS provided resources

• Scientific software
• Customized training designed by in-house 

professionals using real coal mining 
scenarios

• Specialized hardware
• Technical assistance



to conduct better analysesto conduct better analyses

Water level

Partially 
regraded slopes

Coal seam 
bedding planes

Highwall Calculated critical 
failure surface 

Galena for slope 
stability analysis



enabling objective decisions based 
on competent and scientifically 

sound data.

enabling objective decisions based 
on competent and scientifically 

sound data.

DataData AnalysisAnalysis DecisionDecision



We acquired current digital data,We acquired current digital data,

Spreadsheet of water quality sampling results



including mining features on maps,including mining features on maps,

Drawing file of mining operations map



for use with other spatial datasets.for use with other spatial datasets.
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350 acre permit in 
Straight Creek 

watershed Permit application provides 7 surface water 
monitoring locations (4 new and 3 old sites) with 

55 samples

TIPS changed the way we workedTIPS changed the way we worked

GIS provides 34 additional surface 
water monitoring locations within the 

watershed for 177 more samples

15 samples at 
trendstation

Hydrology



in the officein the office

350 acre permit in 
Straight Creek 

watershed

Permit application 
provides 10 geologic drill 

hole locationsGIS provides 93 additional drill holes

•46 within a 1-mile radius of mine site

•47 more between 1-2 miles away

Geology



and in the field.and in the field.

Digital permit boundary on aerial photography



We learned to use advanced toolsWe learned to use advanced tools

GPS 
location

hollowfill

sediment 
basin

contour 
mine

GPS field data on IKONOS 1-meter satellite imagery



and perform advanced analysesand perform advanced analyses

Highest 
elevations 

in white 
(3,528 ft.)Lowest 

elevations 
in black  
(742 ft.)

Boundary 
of 

Tennessee 
coalfield

Spatial analysis with ArcInfo



that helped us identify problemsthat helped us identify problems
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with greater accuracy.with greater accuracy.

Watershed 
Boundary

Proposed 
Permit 

Boundary

Red Shaded 
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degrees

Slopes > 30 degrees



We began to collect legacy dataWe began to collect legacy data

Scanning underground mine maps



before it was forever lost to timebefore it was forever lost to time

Scanned underground mine map



to help us solve today’s problems.to help us solve today’s problems.

Abandoned 
Entries

Coal 
Outcrop

Digital georeferenced underground mine map



We collect many types of spatial dataWe collect many types of spatial data

Permit boundaries
Land Use/Land CoverAerial Photographs

Surface Water Monitoring Points

Elevation

GIS 
Server

Groundwater Monitoring Points

Hydrologic Watershed Boundaries

Wetlands
GPS Data

Municipal Water Intakes

Haul Roads

Critical Earth Fills

Sediment Control Structures

Aspect

Drill Hole Locations

Slope
Satellite Imagery

Quadrangle Maps

County Boundaries

Federal Lands
Surficial Geology

Soil Maps

Streams

Underground Mine Maps



and use these data to solve problems.and use these data to solve problems.

GIS 
Server

Contemporaneous Reclamation
Threatened and Endangered Species

Mining Within Permit Boundaries

Blasting Near Homes
Geologic Investigations

Surface Water Investigations

Steep Slope Mining

Mountain Top Mining

Wetlands

Stream Buffer Zones

Highwalls

Cemetery Setbacks
Remining

Permit Boundary Buffer Zone

Groundwater Investigations
Location of Mining Structures

Underground Workings

Drainage Control

Hydrologic Reclamation

Cultural Resources



Our business processes are changing.Our business processes are changing.
Training
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DATA REQUIREMENTS WORK 
PRODUCT
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ground water samples; location of 
mining operations
Engineering drawings, location of 
mining operations
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Location of mining operations

Location of mining operations
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of water quality
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Report

Data



Increased demand for spatial data 
has brought new challenges

Increased demand for spatial data 
has brought new challenges

• Institutional spatial data storage and 
management

• Institutional DBMS storage of environmental 
attribute data

• Digitizing of hard copy maps
• Scanning of hard copy maps
• Specialized data conversion
• Specialized software applications
• Production of information products
• Sharing spatial data with others



requiring new solutionsrequiring new solutions

ArcSDE
GIS

Server
SMCRA
Worker

TIPS Scientific Software

SMCRA
Worker

Custom Software Applications
(Business Systems)

Public

Connection to the Internet 



that provide new informationthat provide new information

Under-
ground
Mining
Extent

Sediment
Basins

Mountain top

Kentucky Mine Mapping Information System



of greater use to more people.of greater use to more people.

Underground
Mine Extent

Subsidence

Indiana Coal Mine Information System on the Internet



Geospatial technology has 
become important to us

Geospatial technology has 
become important to us

• Fundamental application to natural resources work
• Efficiently capture, store, update, manipulate, 

analyze, and display geographically referenced 
coal mining information

• Model spatial relationships to better understand 
and control the potential environmental impacts of 
surface coal mining operations

• Helps fulfill the requirements of SMCRA
• Helps us communicate digitally
• Helps us do a better job, more objectively, in less 

time



and it produces benefits.and it produces benefits.

• Increased efficiency and effectiveness
• Better agency work products
• Improved decision-making by the 

Regulatory Authority (RA)
• Better understanding of issues by public
• Enhanced appearance of accountability
• Improved public trust



Geospatial technology has ability to 
support our initiatives

Geospatial technology has ability to 
support our initiatives

• SMCRA organization business needs
• Electronic Permitting (EP)
• e-Government (disintermediation)
• President’s Management Agenda

– Expanded e-Government
– Government reuse of data
– Sharing information among government agencies
– Automate internal processes to reduce cost

• Electronic work place (digital office)
• On-line Analytical Processing (OLAP)

– Multidimensional analysis (time-series, trend analysis)



but its costs require careful planning.but its costs require careful planning.

• Data conversion
• Software
• Hardware
• Personnel
• Training
• Planning and management
• Intangible costs



Coal mining spatial data is governed 
by Executive Order and OMB circular.
Coal mining spatial data is governed 

by Executive Order and OMB circular.
• Executive Order 12906

– Public access to geospatial data Sec. 3(c)
• OMB Circular No. A-16

– Themes of national significance Sec 2.b.(1) and 
Appendix E

– Applies to all agencies using spatial data Sec 5.
– Applies to all spatial activities funded with federal 

funds Sec 6.
– Agency responsibilities and reporting requirements

Sec 8.a.
– Spatial data are subject to Exhibit 300 Sec 8.b.

http://www.archives.gov/federal-register/executive-orders/pdf/12906.pdf
http://www.whitehouse.gov/omb/circulars/a016/a016_rev.html#2b1
http://www.whitehouse.gov/omb/circulars/a016/a016_rev.html#5
http://www.whitehouse.gov/omb/circulars/a016/a016_rev.html#6
http://www.whitehouse.gov/omb/circulars/a016/a016_rev.html#6
http://www.whitehouse.gov/omb/circulars/a016/a016_rev.html#6
http://www.whitehouse.gov/omb/circulars/a016/a016_rev.html#8b


Geospatial technology helps us 
implement SMCRA.

Geospatial technology helps us 
implement SMCRA.

30 USC Sections:
• 102(j) – Development of data and analyses
• 201(c)(8) – Information and data center on 

surface and underground mining impacts
• 507(b)(11) – Probable hydrologic consequences
• 522(a)(1) – Designating lands unsuitable for 

mining
• 522(a)(4)(B) – Database and inventory system 

… of different land areas
• 705(b)(2) – Inventory of surface coal mining and 

reclamation operations



and our regulations.and our regulations.
30 CFR Parts:
• 779 – Environmental resources information for 

surface mining permit applications
• 780 – Reclamation and operation plan for 

surface mining permit applications
• 783 – Environmental resources information for 

underground mining permit applications
• 784 – Reclamation and operation plan for 

underground mining permit applications



We are here today because 
geospatial technology

We are here today because 
geospatial technology

• Adds value to our work efforts
• Helps us evolve toward a digital working 

environment 
• Requires careful planning
• Requires support from management
• Will become a component of our 

Information Technology infrastructure
• Will be essential in our SMCRA business 

processes



National Coal Mining Geospatial 
Committee

National Coal Mining Geospatial 
Committee

• Purpose
• Benefits
• Members
• Charter
• Technical Support Group



Purpose of NCMGCPurpose of NCMGC

• Promote development of geospatial 
technology to support SMCRA

• National forum to identify geospatial needs 
of SMCRA organizations

• Discover and share best practices
• Help in migration to enterprise geospatial 

architectures
• Help implement change
• Help improve SMCRA business processes



Benefits of NCMGCBenefits of NCMGC

• Find highly qualified geospatial expertise
• Share technological successes
• Help meet development requirements with 

available resources
– Reduced budget
– Limited personnel

• Faster implementation of geospatial 
technology

• Help meet requirements for spatial data 
compliance



NCMGC MembersNCMGC Members

• IMCC – Larry Evans, WV
• NAAMLP – Doug Mullins, VA
• WIEB – Rick Koehler, NM
• OSM AR – Bill Card, TN (Chairman)
• OSM MCR – Len Meier, IL
• OSM WR – Alan Wilhelm, CO
• OSM HQ – Vacant



NCMGC CharterNCMGC Charter
• Deliberative, advisory body
• Subject Matter Experts (SME)
• Represent SMCRA community
• Identify geospatial technology issues
• Facilitate sharing of geospatial technology
• Technical support personnel
• Supported by TIPS
• Report to Chief, TMD WR
• Executive Sponsor - Regional Director, WR



NCMGC Technical Support GroupNCMGC Technical Support Group

• Subject matter experts
• Extension of committee
• Advise committee on technical matters
• Help share geospatial technology with 

others
• Short term tasking



Technical Support Group MembersTechnical Support Group Members
Member Organization Specialty

Natalie Carter OSM, CHFO Geology/GIS/Remote Sensing
Jo Gault OSM, AR MS SQL Server, ArcSDE
Lou Hamm OSM, AR ArcPad, Mobile Computing
Daniel Lewis OSM, AR MS SQL Server, ArcSDE,

Information Technology (IT)
Tom Mastrorocco OSM, AR ArcGIS
Greg Morlock OSM, TIPS MS SQL Server, ArcSDE, ArcIMS
Dianne Osborne OSM, TIPS Remote Sensing
Dan Rivers OSM, WR Information Technology (IT), Capital 

Planning Investment Control (CPIC)
Mike Shank WV DEP GIS Databases
Robert Welsh OSM, TIPS Global Positioning System (GPS)



NCMGC Activities FY 2006NCMGC Activities FY 2006

Doug Mullins Presentation – June 27



NCMGC Communications PlanNCMGC Communications Plan

Rick Koehler Presentation – June 28



Meeting GoalsMeeting Goals
• Establish Geospatial Data Stewards
• Inform Geospatial Data Stewards about 

NCMGC activities and plans
• Provide a forum to exchange ideas about 

using geospatial technology in coal mining
• Share successes in geospatial technology
• Provide recommendations to NCMGC for 

use in future planning efforts
• Promote development of geospatial 

technology for implementing SMCRA



Expectations for
Geospatial Data Stewards

Expectations for
Geospatial Data Stewards

• Represent your organization
• Share your geospatial successes
• Help NCMGC identify geospatial 

technology needs and goals
• Communicate NCMGC vision, goals, and 

plans to your management
• Help advance the use of geospatial 

technology in the SMCRA business 
processes of your organization



NextNext

Results of SMCRA Geospatial Technology 
Development Questionnaire

Rick Koehler
New Mexico Mining and Minerals Division

Western Interstate Energy Board
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