Geospatial Tracking of Coal
Bond Release in Wyoming



Wyoming Pilot Project -
GIS/GPS/Remote Sensing Technology
for Bond Release

Cooperative Effort between:
« Wyoming Department of Environmental Quality (WDEQ)
* Powder River Coal Company (PRCC)

o Office of Surface Mining/Technical Innovation and
Professional Services (OSM/TIPS)
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Project Objective

Implement a GIS based system to track and verify the
reclamation and bond release status at the

North Antelope/Rochelle Mine and Caballo Mine. The pilot
project would test the use of GIS, GPS and Remote Sensing
technologies in the tracking/verification of reclamation and

bond release status.
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Major Tasks/Action Items —
Completed

« June/03- Kick-off Meeting and Pilot Project Proposal Signoff

e July — Needs Assessment performed/developed from DEQ’s
“Guideline No. 20 — Bond Release Procedures for Coal
Mining Operations”
-GIS directory structure developed on WY DEQ Intranet
Drive
-GPS training/development for both Cheyenne & Sheridan

-GIS digital data requested from Powder River Coal Co.
(PRCC)

-Remote Sensing Imagery Ordered and Received for both
North Antelope/Rochelle (NARM) and Caballo Mines
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Major Tasks/Action Items —
Completed cont.

» August — GIS electronic data received from PRCC
-Geo Data Base schema developed and start of
geoprocessing of GIS data

e Sept. -OSM provided GIS and Remote Sensing training —
Denver (both DEQ and PRCC)

e Oct/Present - Developed MetaData criteria and applied it to the
GIS Data

- Continued GeoProcessing GIS data
- GPS gathered data sets for both mines
- Caballo Bond Application (Nov.03)
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GIS Data ldentified from Needs
Assessment

Existing & Post Mine Topography
Permit Boundaries

Proposed and Approved Bond Release Boundaries (Area, Phasel, Phase 2,
Phase 3 & Sediment Control)

Post Mining - Hydrology, Vegetation, Wildlife, Structures & Land Use
Topsoil Redistribution Verification

Aerial Imagery

Surface Ownership

Special Permit Commitments

GPS - Slope, Topsoil depth, Wildlife structures, etc.
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GIS Data Organization on WY DEQ Server
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DEQ Intranet
Server (P: Drive)
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Caballo
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Production Area for
North Antelope/Rochelle Mine (NARM)
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Upcoming Major Tasks/Action Items

 Finalize GPS data dictionary

« OSM/WDEQ develop standard maps and analytical methods
 Continue geoprocessing of GIS and GPS gathered data
 Continue training on advance GIS and GPS methods

* Review usage of technology for Bond Release and Reclamation
 Develop final report

December 28 2004



Christine Mielnicki
Wyoming AMILL Project Officer



Wyeming Coal Facts

= Total of 54 Coal Permits Since the Conception: of the
Environmental Quality: Act of 1973

= Currently 34 Active Permits, 88% Permits are 20+ yrs
= Permit Size 279 — 38,000 acres
= Average Permit 20-301 VVelumes, 200 Eull' Size Maps

= Any one Trerm (5 years) can have 40 changes on
average
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Wyeming Bond Release
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What Type of Data Do \We Need?

Previously Identified

= Bond Release Criteria for Each Phase
= Cadastral Data

= PV Topography & Aenal Photos

= Mine Specific Information

= Photographic Decumentation

= Approval Letters

= Extemporaneeus/Suppoert Data
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Step 1 Getting Started
Pathfinder 3.0 Software

Build'a Data Dictionary

48 BOND RELEASE 10.01.03.ddf - Data Dictionary Editor M =E

= |dentify Features as
2oints, Lines and
Polygons

" Define Attributes for:
Each Feature

£ drain cnirlin

MNew Feature... F3
Edit Feature... F4

Delete Feature F5 Delete Attnbute F3

Press F1 For help
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Step 2: Upload Backgroeund Elles

Terra Sync Soeftware 1
ﬁ._ TerraSync E]@

Set Coordineises (2 Fw i aagy
Match File .o sia =
Load Backgr |

SHEESE SHa

Produckiviky
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Step 2 Data Collectioni & Download

Trerra Sync Pathfinder Office

Active Sync F

SEE=C

Geo Explorer XT Deskiep or Lapiop
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Step 3: Elle Preparation

= Differentially: Correct Data

= |dentify Nearest Base
Station

= Set Coordinate System

= EXport as Shapefile

= Check Attributes to be
Carried Over
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Marcelo Calle
Wyoeming LOD Hydrelogist



Part Two: Applications

= Bond Release Tracking

m\/erfication off Regulatoeny.
Commitments

= Geoespatiall Analysis that AssIsts
the Bondl Release Process
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Bond Release Tiracking

= Denver Presentation 1 - ArcMap - Arcinfo
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Inventony ofi Incremental Bonad
Release
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Topsoll' Redistribution Trracking
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Verification of Regulatory
Commitments




Tepsoll Verification

= Point
Verification

= At least one
point per 50
acres

December 28, 2004



Wildlite Eeature Habitat

= The permit
commitment IS to
restore one
wildlife feature
per 40 acres.

= The presence of
wildlife features
(rock piles, nests,
dead trees, shrub
piles) were
veriiied in the
field in 2003 and
20)0)25

December 28, 2004




Area Bond Application

[ g
Verification of

= Poelygon
\/erification

= Does the
area
submitted
reflect on
the ground
conditiens?
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Restoration ofi Creek Channels

" The center line

of the restored
Reach 1 and
Reach 2 of the
Pprcupine
Creek was
verified In the
field.
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Erosion Features l,'

= The length of the
erosional feature
Was measured.
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Active gully. Anténna Mast.area

. P O I n tS We re : _surveyed on 8/ ‘I. 1 :'04..

collected and the
depth and width of
the feature was
measured.
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Active gully, Mouse Trap area

. surveyed on 8:"].1 104

= The recorded R
position of the point o e o
will allow returning
to the same point In

the future to. moenitor

the develepment of
the eresion anad
provide the

appropriate action.

seeded in 2003
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Geospatial Analy/sis

= \What tools dees the GIS offer that
can be used to make our job easier,
more productive and more
guantitative 2

= \\hat layers de we have in the
Geogdatabase that demonstrate
Liseable spatiall propesties?
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Spatial Analyst

=S Rteleolale torRastel

Raster (cell based)

Vector (X, Y, 2)
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Spatial Analyst

mESUfiace Analysis

Slope

Cut and FIll' welumetrics)
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Spatial Analyst

nRaster Calculator

Perform a Wide Varnety of Cell
vS. Cell' Operations

Calculate: Differences
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What Layers Do We Have ?

= Permit Topography.
= As Built Topegraphy.
= Area Bond Release

Application

= Area Bond Release
Approved

= [opsoil Veniication
PoIints
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What We Came Up With; 2
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The reclaimed acreage has been backfilled
and rough graded to the approved post
mining topography. Upland areds showld
be £ 20 feet of the approved.

= A methed ..... 16 compare
a and evaluate the “As Bullt®
> Tlopegraphy. te the Approved
Post Mine: Tlepography: (PMI)
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" The backfilled and rough graded slopes
meet the approved perimit conmitients.
Generally 4 oy 5:1

" A method ..... o evaluate
a Slepe commitments

<
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" Verification that the approved
topsorl commitmernts were
achieved

" A methoed ..... te evaluate
a tepsoll replacement

D commitments
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Key Lessons
B Plan Model Prior to Any Data Collection

B Training
B Established Communication with Mine, Consultants
and Regulatory Agency

m Be Flexible and Adjust for Unknowns
m Build a Tight Data Dictionary

m [mplement Desktop Management Practices
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Recommendations

Build a Tight Data Dictionary

mplement Desktop Management Practices
Develop Map Standards

mplement Analytical Methods

= Continue Training of Advanced GPS & GIS

Metheds
Refer to Bond Release Regulatiens Often
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Questions and Comments



