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Geospatial Technology

Mabel New-Superior U Mine
Site assessment - mapping
Project design
Project management



Site Information

Western Rio Grande Plain MLRA
Mining conducted from 1961 to 1963
Semi-arid open grassland with scattered trees 
and brush





Site Assessment - Mapping

Topographic contour data already 
collected
Preliminary radiation data collected in 
1999 – relatively high radiation values
1 m height gamma radiation survey and 
subsurface radiation profiles



GPS Equipment Used

Trimble ProXRS –
acquired in 1999
Asset Surveyor 5.27
OmniStar Satellite                  
Corrections
1-m accuracy
Trimble GeoXT
acquired in March 
2005



Field Conditions







Trimble GeoXT

Received from OSM
Compared to ProXRS
for 1 afternoon of 
data collection
0.7 kg vs 6.7 kg
No cables
Longer battery life

Photo of GeoXT





ProXRS versus GeoXT





GeoXT Data Collection







Project Design

Estimating Pre-Mine/Background Gamma 
Radiation Levels
Quantification of Radioactive Materials



Background Radiation

Radioactive spoil exaggerated ambient 
radiation levels – used subsurface 
readings
30-cm depth observations used





Geostatistical Analyst

ArcMap extension
Several interpolation methods offered
Used simple kriging







Radioactive Material Quantities

Based on contiguous areas showing similar 
radiation levels
Depths of materials measured and estimated







Gamma 
Radiation

Range

Area Priority 
for 

Clean Up 
Efforts

Estimated
Area

Proportion 
of 

Non-Pit 
Area

Estimated 
Volume

(micro-R/hr) ( m2 )
(acres)

( % ) (m3 )
(cubic 
yds)

>= 2001 Very High 45
0.01 0.015 44

57

>=901 and 
<2001 High 795

0.19 0.29 711
930

>=351 and 
<901 Medium 36,164

8.94 13.8 37,233
48,696

>=151 and 
<351 Low 93,397

23.07 35.6 82,139
107,428

<151 to 
>Baseline Very Low 103,422

25.54 39.4 13,529
17,694

<= Baseline
(Variable)

At Estimated 
Baseline or 

Below

28,692
7.09 10.9 N/A

Total 282,515
64.84 100.0 133,656

174,805





Project Management

Used Trimble GeoXT
Windows Mobile
ArcPad – easy to create new shapefiles
for different datasets
Color-coded points, based on values 
(symbology exported from ArcMap) 



Survey Control

Leica Geosystems SR530 RTK DGPS – Base Station



Progress of Reclamation 
Efforts

Field observations
Document work 
progress
Delineate areas 
needing attention
Interim project 
status maps





Interim Project Maps



Progress of Work



Vantage Point Photographs





January 24, 2006April 25, 2006  May 2, 2006  June 13, 2006 

Vantage Pt. 4 - Sequence



Field Estimates of Spoil 
Volumes

Polygon features in 
the field 
encompassing 
elevated radiation 
levels
Area X depth 
provided estimate of 
volumes



Verification of Radioactive 
Material Clean Up

Plotted radiation observations on predicted 
radiation level map
Clean up radiation levels ~70% lower than 
estimated





Work Payment Quantities

Verification that 
clean up levels 
attained
Delineation of 
cleaned up areas
Payment quantities 
facilitated – areas 
routinely 
documented



Other GIS-Related Tools

ERDAS Imagine
Image Analysis extension – ArcMap
Evaluation of vegetation cover from 
aerial photographs
Spatial Analyst

Raster to vector conversion





GeoWEPP

WEPP – Water Erosion Prediction Project
Interface with ArcMap



Sediment Transport and 
Deposition



Summary and Conclusions

18 months from data collection to 
completion of the earthwork
Every phase of project utilized data 
collected or displayed with GPS
Mobile and desktop GIS used to 
analyze, interpret, and display data
Tasks accomplished accurately and 
quickly



Reduction of Radiation Levels

Gamma Radiation Reduction

Before After
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