3-D Modeling of Large Anthracite
Open Pit Mining Operatlons to Assist
onversion to
Bonding




TIPS to the rescue

* |n 2001 PA was gearing up for a
major overhaul of its bonding
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« ATIPS demo in the fall of 2001 gave
us an idea to use 3-D modeling in
order to better evaluate operator’s

cost estimates of large anthracite
open pit.



Project Objectives

e Use TIPS software
e Deliver results on time
e Limit cost

« Verify or challenge operator’s estimated
reclamation liability




Project Phases

« Acquire imagery

e Establish ground control points (GCPSs)
* Perform Digital photogrammetry

e Build 3-D models

e Calculate Volume
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Acqguiring Imagery

Choose aerial photography due to cost and the
ease of selecting just the areas we needed.

OSM contracted the aerial surveyor, Keystone
Aerial Surveys from Philadelphia.

Hi-res color imagery was acquired on Jan. 26,
2002 for 75,000 acres at under $15,000

By mid-Feb., Keystone delivered color scans
(on CDs) Iin TIFF format; Scale 1:15000



Extent of Flight Lines




Ground Control Points (GCPs)

o Used two GPS units (Trimble ProXRS and Ashtech Z-
Surveyor), one as a rover and the other as a base.

« 2 GCPs were collected at each end of the flight line.
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Trimble GPS (rover) at a road sign Ashtech (stationary) at Hazleton Airport



Digital Photogrammetry

e OSM used ERDAS IMAGINE OrthoBASE
software

* A mosaic were created for each flight line

e Each mosaic contained several orthorectified
Images or tiles, georeferenced in UTM 18N,
WGS84

e Each tile covers an area of 2500m by 2500m at
1-meter pixel resolution

« Millions of raw data points were delivered in__
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Orthophoto Formats

. Sid format (.sid) 2-6MB ' -

Imagine format (.img) >100MB




3-D model of a mine site
The Repplier Pit
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The Repplier Pit

e Located in Schuylkill Co., PA near Pottsville
o Surface mining dates back to the 1940s

 Owned and operated by the Reading Anthracite
Co.
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The raw data points clipped from
the shapefile created by the digital
photogrammetric process

Primary: backfill_west_pts.dat

XY units:  meters
Z units: feet
Z exagy: 3.28084

Same data points in EarthVision



Surface Topography

5

Surface contour lines
In ArcView

Zone color key
1 [
Primary: RA_repplier3.2grd

XY unitss  meters
Z units: feet
3.28084

2D grid “existing” of surface topography
in EarthVision ‘



Now comes the hard part

Defining the reclamation grades
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Operator’'s CAD Recl. Plan




Reclamation topography
in ArcView

Zone color key

|
Primary: 975_lid_revised.2grd

XY units:  meters
Z units:

2D grid “final” of reclamation
topography in EarthVision



Layer Volumetric

Defined two 2D grids: “existing” and “final”
Closely define the volume area with a polygon

Simulate the “final” grid as a depositional
environment

View model to find problems areas




Editing the Model

Too much backfill

...................

e Still needs some
" fine-tuning




Volume Report

_revised.2vrpt - WordPad
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EarthVision 3-D Models

Surface topography of the Repplier Pit

Reclaimed topography of the Repplier Pit
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e Calculated volume was more than 3 times
operator’s estimate

e 3-

D model was very convincing in negotiating an

additional $2.3 million in bond

e 6 other sites were modeled
3 verified the operator’s estimates within 10%

e Other 3 allowed us to require an addition $2.7
million in bond




Questions

Michael Hill
Pennsylvania DEP
mihill@state.pa.us




