2013 SME Annual Meeting &
Exhibit (SME 2013) and CMA
115th National Western Mining
Conference

Mining: It’s About the People

Denver, Colorado, USA
24-27 February 2013

ISBN: 978-1-62748-627-9



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2013) by the Society for Mining, Metallurgy & Exploration
All rights reserved.

Printed by Curran Associates, Inc. (2013)

For permission requests, please contact the Society for Mining, Metallurgy & Exploration
at the address below.

Society for Mining, Metallurgy & Exploration
8307 Shaffer Parkway
Littleton, Colorado 80127-4102

Phone: (303) 948-4200
Fax:  (303) 973-3845

cs@smenet.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



13-001

13-002

13-003

13-004

13-005

13-006

13-007

13-008

13-009

13-010

13-011

TABLE OF CONTENTS by NUMBER

TRAVELLING IN CUBA ..... 1
F. Habashi

COST ESTIMATING STANDARDS FOR INTERNATIONAL REPORTING OF ORE
RESERVES: WHAT ARE THEY? WHAT SHOULD THEY BE? ..... 17
O. Schumacher

A NON-NUCLEAR DENSITY METER AND MASS FLOW SYSTEM MEASURING
MINING SLURRIES WITH ENTRAINED GAS ..... 22
R. Batey

CONTAMINANT REMOVAL FROM MINE EFFLUENTS: UNDERSTANDING THE
AQUEOUS CHEMISTRY IS KEY ..... 29
L. Moore, M. Costa, J. Langsch, L. Saunders, J. Durand, T. Banks

GERMINATION OF FAILURE: THE ROLE OF HUMAN FACTORS IN EFFECTIVE
ROOT CAUSE ANALYSIS ..... 34
R. Latino

AN OVERVIEW OF NIOSH MINE ILLUMINATION RESEARCH: PAST, PRESENT,
AND FUTURE ..... 37
J. Sammarco

ACID BASE ACCOUNTING: LOW-LEVEL DATA COMPARISON OF NET
CARBONATE VALUE VERSUS MODIFIED SOBEK PROCEDURES AS
DESCRIBED BY THE STATE OF NEVADA ..... 44

T. Patten, J. Zier, M. Lagory

EFFECT OF ORE PARTICLE SIZE ON GOLD DISSOLUTION IN A CYANIDE
SOLUTION ..... 47
J. Egan, C. Bazin

MINING HERITAGE: PRESERVATION AND SUSTAINABLE DEVELOPMENT OF
AN OUTSTANDING UNIVERSAL VALUE ..... 54
J. Kretschmann, S. Brueggerhoff

TRACE ELEMENTS IN PORPHYRY COPPER SYSTEMS AS STRATEGIC
MINERALS ..... 58
R. Yano, J. Price, T. Thompson, P. Emsbo, A. Koenig

KEY COMPONENTS FOR AN EFFECTIVE FILTRATION AND PRESSURIZATION
SYSTEM TO REDUCE RESPIRABLE DUST IN ENCLOSED CABS FOR THE
MINING INDUSTRY ..... 72

A. Cecala, J. Organiscak, J. Noll, J. Rider



13-012 HELMET CAM: A TOOL FOR ASSESSING MINERS’ EXPOSURE TO
RESPIRABLE DUST IN THE METAL/NONMETAL MINING INDUSTRY ... 79
A. Cecala, W. Reed, G. Joy, S. Westmoreland, A. O’'Brien

13-013 PHYSIOLOGICAL ANALYSIS OF HUMAN GENERATED HEAT IN A REFUGE
ALTERNATIVE ..... 85
T. Bernard, E. Bauer

13-014 BENEFICIATION OF LOW-GRADE LIMONITE ORE BY HIMS-CATIONIC
REVERSE FLOTATION AND MAGNETIC ROASTING-LIMS TECHNIQUES ..... 93
L. Xinghua, C. Wen, L. Liangfei, L. Wei

13-015 EVALUATIONS OF BIT SLEEVE AND TWISTED-BODY BIT DESIGNS FOR
CONTROLLING ROOF BOLTER DUST ..... 99
T. Beck

13-016 ROLE OF GAS PRESSURE IN UNDERGROUND COAL MINE BURSTS AND

W. Pariseau

13-017 MANAGING THE AIR QUALITY IMPACTS OF A GLOBAL DIVERSIFIED MINING
COMPANY ..... 112
F. Turatti

13-018 STABILITY ANALYSIS FOR STEEP-SLOPE MINES RECLAIMED USING THE

FORESTRY RECLAMANTION APPROACH ..... 114
D. Kumar, J. Silva. R. Sweigard

13-019 THE NEXT STEP CHANGE IN THE SIZE OF MINING PROJECTS ..... 120
D. Morrison

13-020 MINING INTELLIGENCE TOOLS - HOW TO CONSOLIDATE INFORMATION AND
DRIVE BUSINESS DECISIONS ..... 124
F. Mielli

13-021 MEASUREMENT OF WEAK AND DISSOCIABLE (WAD) CYANIDE WITH A

MODIFIED POTENTIOMETRIC TITRATION ..... 128
M. Botz, E. Milosavljevic, I. Ward

13-022 EXAMINATION OF WATER SPRAY AIRBORNE COAL DUST CAPTURE WITH
THREE WETTING AGENTS ..... 134
J. Organiscak

13-023 PERFORMANCE CHARACTERISTICS OF GEOGRID WHEN USED FOR ROOF
AND RIB SURFACE CONTROL ..... 140
D. Dolinar

13-024 MINERALOGICAL CHARACTERIZATION OF BRAZILIAN KAOLIN ORE USING

DIFFUSE REFLECTANCE SPECTROSCOPY ..... 147
I. Goncgalves, C. Petter, R. Pruett, N. Dani, G. Kolbe

13-025 SPECTROELECTROCHEMISTRY OF ENARGITE I: REACTIVITY IN ALKALINE
SOLUTIONS ..... 153
R. Gow, C. Young, H. Huang, G. Hope, Y. Takasaki



13-026 NEW TRENDS IN VIDEO ANALYTICS AND SURVEILLANCE SYSTEMS AND ITS
POTENTIAL APPLICATIONS FOR THE MINING INDUSTRY ..... 161
F. Mielli

13-027 INVESTIGATIONS ON RECOVERY OF HEMATITE FROM TWO DIFFERENT
BANDED IRON ORES BY FLOTATION ..... 164
B. Das, B. Mishra

13-028 A SIMPLE METHOD TO SELECT A PIT IN THE PRESENCE OF GRADE
UNCERTAINTY ..... 169
T. Elkington, R. Prott

13-029 HAILE GOLD MINE METALLRGY AND FLOWSHEET REVIEW ..... 172
J. Wickens, M. Deal, M. Spicher, P. Tittes, S. McDaniel

13-030 MECHANICAL STRENGTH OF THE EXTRUSION BRIQUETTES (BREX) ..... 179
R. Steele, A. Bizhanov

13-031 DEVELOPMENT OF A METHODOLOGY THAT INTEGRATES ENVIRONMENTAL
AND SOCIAL VARIABLES IN THE INVESTMENT DECISION PROCESS FOR
MINING PROJECTS ..... 182
J. Botin, R. Guzman, G. Lagos, J. Mufioz

13-032 USING REAL OPTIONS TO MANAGE TECHNICAL RISK IN LIFE OF MINE
PLANNING: APPLICATION AT CHUQUICAMATA UNDERGROUND COPPER
MINE, CHILE ..... 189
J. Botin, M. Del Castillo, R. Guzman

13-033 IMPORTANT CHARACTERISTICS OF MEMBRANES FOR RELIABLE
PERFORMANCE IN MINE WASTEWATER TREATMENT SYSTEMS ..... 195
T. Lilley

13-034 EVALUATION OF MATERIALS AND TECHNOLOGIES USED IN MINE SHAFTS

RECLAMATION IN FORMER URANIUM ORE MINES IN EASTERN GERMANY -
DEVELOPMENT OF A TECHNICAL GUIDELINE ..... 199
F. Schreiter, H. Mischo

13-035 THERMODYNAMIC CONSTRAINTS ON ARSENIC AND HEAVY METALS
REMOVAL FROM WATER WITH LIMESTONE-BASED MATERIAL ..... 202
A. Davis, C. Webb, J. Sorensen, D. Dixon

13-036 EVALUATION OF TEMPERATURE EFFECT ON P-WAVE VELOCITY, UCS AND
ELASTICITY MODULUD OF ROCKS, USING NEWLY DEVELOPED APPARATUS .... 206
M. Sharifzadeh, J. Ashrafi, A. Modiriasari, B. Ferdosi

13-037 AN INVESTIGATION OF GROUT PENETRATION DEPTH IN FRACTURED ROCKS ..... 211
M. Sharifzadeh, A. Modiriasari, J. Khani

13-038 THE USE OF SENSOR DERIVED DATA IN REAL TIME MINE OPTIMIZATION: A
PRELIMINARY OVERVIEW AND ASSESSMENT OF TECHNO-ECONOMIC
SIGNIFICANCE ..... 215
M. Buxton, J. Benndorf

13-039 OCHRE - A NATURAL IRON OXIDE IN THE COLORED PIGMENT MARKET ..... 220
S. Bearden



13-040

13-041

13-042

13-043

13-044

13-045

13-046

13-047

13-048

13-049

13-050

13-051

13-053

13-054

TRIBOELECTRIC BELT SEPARATOR FOR BENEFICIATION OF FINE MINERALS ..... 224
J. Bittner, S. Gasiorowski, F. Hrach

AUTOMATIC LANDSLIDE MONITORING USING TERRESTRIAL-BASED STATIC
LIDAR ..... 228
M. Leslar, A. Swirski

PERFORMANCE OF AN INTELLIGENT PROXIMITY DETECTION SYSTEM FOR
CONTINUOUS MINING MACHINES ..... 232
J. Carr, J. DuCarme

USE OF MAGNETIC PROXIMITY DETECTION SYSTEMS IN THE PRESENCE OF
J. Carr, J. Li, A. Smith

IMPACT OF NITROGEN INERTIZATION ON METHANE DISTRIBUTION IN
BLEEDERLESS LONGWALL GOBS ..... 242
J. Marts, J. Brune, R. Gilmore, D. Worrall, J. Grubb

FRAMEWORK FOR STOCHASTIC MODELING OF DRAGLINE ENERGY
EFFICIENCY ..... 248
M. Oskouei, K. Awuah-Offei

ESTIMATING THE RESIDUAL INVENTORY OF A LARGE GOLD HEAP LEACH
J. Winterton

ROCKWORKS EARTHAPPS - A FREE COLLECTION OF 74 PROGRAMS
FORCREATING GEOLOGICALLY-RELATED DIAGRAMS WITHIN GOOGLE
EARTH ..... 256

PILOT STUDY ON THE INFLUENCE OF THE ECCENTRIC SPEED ON CONE
CRUSHER PRODUCTION AND OPERATION ..... 268
D. Jacobson, N. Lamminmaki

NATURE FRIENDLY SUSTAINABILITY: MINING ..... 272
M. Javier, N. Chang

UPDATES ON GEARED VS GEARLESS DRIVE SOLUTIONS FOR GRINDING
MILLS ..... 278
R. Kalra, J. Jiangang, |. Druce, M. Rauscher

NEW TRENDS IN ENERGY MANAGEMENT SYSTEMS AND ITS BENEFITS FOR
MINING APPLICATIONS ..... 285
R. Kaushik, F. Mielli

ASTM STANDARDIZATION OF THE ACID NEUTRALIZATION POTENTIAL
ACIDITY TITRATION IN THE LOW RANGE (ANPAL) FOR INVESTIGATION OF
“UNCERTAIN” RESULTS ..... 288

C. Bucknam

BEST PRACTICES IN MATERIAL SELECTION AND DESIGN FOR
HYDROMETALLURGICAL EQUIPMENT ..... 291
T. Johnson, D. Kelley



13-055

13-056

13-057

13-058

13-059

13-060

13-061

13-062

13-064

13-065

13-066

13-067

13-068

13-069

AN EVALUATION OF ENGINEERED COVER SYSTEMS FOR MINE WASTE ROCK
AND TAILINGS ..... 296
M. Smith, C. Athanassopoulos

ASSESSING THE SAFETY CULTURE OF UNDERGROUND COAL MINING: A
MULTI-METHODOLOGICAL APPROACH ..... 302
C. Kosmoski

“LIFE-OF-MINE PROCESS SIMULATION FROM DRILL HOLES TO NET PRESENT
VALUE” ..... 310
J. Bartlett, A. Holtzapple, M. Botz

APPLYING AN AFM IN THE STUDY OF THE ADSORPTION OF XANTHATE ON
ARSENOPYRITE ..... 314
J. Zhang, W. Zhang

THE EFFECT OF LEGISLATION ON THE DEVELOPMENT OF COAL MINING
INDUSTRY ..... 321
K. Oraee, N. Oraee-Mirzamani, A. Goodarzi

EXTRACTIVE METALLURGY OF RHENIUM: A REVIEW ..... 326
C. Anderson, P. Taylor, C. Anderson

AN ANALYSIS OF RECENT MSHA ACCIDENT DATA FOR UNDERGROUND
METAL MINES USING BACKFILL ..... 335
J. Seymour, L. Martin, C. Clark, D. Tesarik, M. Stepan

EVALUATION ON THE STRUCTURE-ACTIVITY RELATIONSHIP OF COPPER
SULFIDE COLLECTORS BY DFT INVESTIGATION ..... 344
G. Liu, J. Xiao, Y. Wang, Z. Xu, H. Zhong

MINERALOGICAL CHARACTERISTICS AND APPLICATIONS OF VERMICULITE
FROM SEVEN MAJOR MINES IN CHINA ..... 352
P. Tong-jiang, S. Hong-juan

GEOMETALLURGY FOR A TWO RECOVERY PROCESS OPERATION - CRIPPLE
CREEK AND VICTOR GOLD MINE, COLORADO ..... 356
S. Leichliter, D. Larson

USING GEOMETALLURGICAL MODELS TO AID IN METALLURGICAL
TESTWORK FOR PRE-FEASIBILITY PROJECTS, LA COLOSA, COLOMBIA ..... 360
S. Leichliter, R. Jahoda, P. Montoya

COUPLED ROLE OF IONIC STRENGTH AND ION VALENCE ON BUBBLE-
MALACHITE INTERACTION ..... 364
W. Chae, J. Choi, G. Hwang, S. Kim, H. Kim, W. Kim, S. Kim

ARSENIC LEACHING FROM A MINE TAILING BY ACIDITHIOBACILLUS
FERROOXIDANS: ROLE OF TEMPERATURE, PH, AND PULP DENSITY ..... 367
J. Park, E. Lee, J. Hong, R. Silva, H. Kim, K. Yoo, J. Park, U. Choi

WEST ELK MINE: THE CONVERSION FROM AN EXHAUSTING TO A FORCING
VENTILATION SYSTEM ..... 371
J. Poulos



13-070 INCORPORATING CYCLE TIME DEPENDENCY IN TRUCK-SHOVEL

MODELING ..... 376
A. Anani, K. Awuah-Offei

13-071 IMPACT OF SURFACE COAL MINING ON SOIL HYDRAULIC PROPERTIES ..... 381
X. Liu, J. Wu, P. Conrad, W. Elliot, S. Dun, H. Rhee, R. McNearny, P. Clark

13-072 UPDATE ON DEPLOYMENT OF GAMMA RADIATION CONTROLS FOR SURFACE

L. Frederick, P. Mongeon, D. Bogunovic

13-073 ANALYSIS OF RECIRCULATION IN BOOSTER FAN SYSTEMS USING CFD ..... 393
J. Wempen, M. Nelson

13-074 EVOLUTION OF CONTROLLED BLASTING PRACTICES DRAGON PRODUCTS
COMPANY, LLC QUARRY OPERATIONS, THOMASTON, ME ..... 398
K. Boakye, D. Scarpato, M. Martunas

13-075 REDUCING EMISSIONS THROUGH THE USE OF A FUEL BORNE COMBUSTION
CATALYST ..... 403
R. Curtis, L. Irving, G. Prok

13-076 COUPLED ROLE OF SULPHIDIZERS AND XANTHATES ON THE
ELECTROKINETIC PROPERTY AND FLOTATION BEHAVIOR OF MALACHITE ..... 407
K. Park, J. Choi, H. Kim, Y. Han, W. Kim, S. Kim

13-077 CFD ANALYSIS OF TWO-PHASE FLOW IN WEMCO-300 M3 SUPERCELL ..... 410
H. Fayed, S. Ragab

13-078 BIOFLOTATION OF MALACHITE USING RHODOCOCCUS OPACUS: ROLE OF
BACTERIAL GROWTH PHASE ..... 415
G. Kim, S. Sim, W. Chae, H. Kim

13-079 CHARACTERIZATION AND PREDICTION OF FROTH PUMP PERFORMANCE ....418
J. Furlan, R. Visintainer

13-080 AN INTEGRATION OF LONG-TERM MINE PLANNING, TAILINGS AND
RECLAMATION PLANS ..... 425
M. Badiozamani, H. Askari-Nasab

13-081 THE MINE CENTRAL CONTROL ROOM: FROM CONCEPT TO REALITY ..... 433
K. Short, F. Mielli

13-082 HOW TO OPTIMIZE THE WATER USAGE AT THE WHOLE OPERATION IN 4 KEY
STEPS ..... 436
G. Tiravanti, C. Morillo

13-083 CHALLENGES IN CFD MODELING OF AIR FLOW IN OPEN-PIT MINES ..... 440
K. Raj, W. Collingwood, S. Bandopadhyay

13-084 VENTILATION ON DEMAND - STUDY FOR ROOM AND PILLAR MINING IN FLAT
SEAMS ..... 447
S. Noll, H. Mischo



13-085

13-086

13-087

13-088

13-089

13-090

13-091

13-092

13-093

13-094

13-095

13-096

13-097

13-098

13-099

THE ASSESSMENT OF THE EFFECT OF SILICON CARBIDE PARTICLE SIZE
AND THE TYPE OF GATING SYSTEM ON COMPOSITE MICROSTRUCTURE
PRODUCED BY LOST FOAM CASTING METHOD ..... 451

M. Basiri, E. Asadi

COLORADO SCHOOL OF MINES MINE RESCUE SIMULATOR ..... 455
C. Geier, E. Keogh, J. Torma-Krajewski

METALS AND MINERALS MINING - PAST AND FUTURE TRENDS ..... 459
R. Mier, S. Ravishankar, N. Trivedi

DETERMINATION OF VOLUMETRIC CHANGES FROM LASER SCANNING AT AN
UNDERGROUND LIMESTONE MINE ..... 465
B. Slaker, E. Westman, B. Fahrman

TAKE TIME FOR PIT PHASE DESIGN ..... 468
A. Eccles

ENVIRONMENTAL IMPACT OF DIGGING AND LOADING EQUIPMENT IN
SURFACE COAL MINING ..... 472
A. Lashagri, V. Kecojevic

FUNGAL LEACHING OF METALS FROM ELECTRONIC SCRAP ....477
S. llyas, J. Lee

TRENDS IN CONTROL AND POWER TECHNOLOGIES AND ITS IMPACT FOR
MINERAL RECOVERY RATES ..... 482
R. Marrill

APPLICATIONS OF PASSIVE SEISMIC IMAGING IN UNDERGROUND MINING ..... 487
X. Ma, E. Westman, D. Thibodeau

SIMULATING CONCENTRATORS FROM FEED TO FINAL PRODUCTS USING A
MULTI-COMPONENT METHODOLOGY ..... 490
C. Evans, M. Andrusiewicz, E. Wightman, M. Brennan, R. Morrison, E. Manlapig

ANTISCALANTS FOR GOLD PROCESSING APPLICATIONS . ...495
W. Dickinson

NEW METHODOLOGY ENABLES IMPROVED EVALUATION OF FLOTATION
COLLECTORS ..... 500
B. Cousins, J. Phillips, D. Salpeter

USING CHEMICAL GROUT TO CONTROL GROUNDWATER INFILTRATION .....504
J. Gentry

THE ECONOMIC RECOVERY OF ZINC FROM MINING INFLUENCED WATER
FOR FERTILIZER APPLICATIONS ..... 507
K. Whysner, L. Figueroa

AQUATIC LIFE CRITERIA ARE PROTECTIVE AGAINST COPPER-CAUSED
IMPAIRMENT OF OLFACTION IN SALMONID FISHES ..... 513
J. Meyer, D. DeForest, R. Gensemer, J. Gorsuch, W. Adams



13-100

13-101

13-102

13-103

13-104

13-105

13-106

13-107

13-108

13-109

13-110

13-111

13-112

13-113

13-114

A CLOSER LOOK AT THE GEOTECHNICAL PROPERTIES OF ST. PETER
SANDSTONE ..... 517
A. Bagherieh, Z. Ding, M. Ge

ADVANCES IN THE USE OF PASSIVE WETLAND SYSTEMS FOR SELENIUM
TREATMENT OF MINE-IMPACTED WATER ..... 521
J. Bays, J. Tudini, B. Thomas, D. Evans, T. Harrison

UNDERSTANDING URANIUM ROLL-FRONT FORMATION AIDS IN PREDICTING
MINE CLOSURE CHALLENGES ..... 525
D. Carpenter

CART™: A FUNDAMENTAL TOOL FOR PROCESS CIRCUIT DESIGN ..... 528
A. Noble, G. Luttrell

TELLURIUM RESOURCES IN NEW MEXICO ..... 534
V. McLemore

A DISCUSSION ON TBM CUTTER CHANGE TIME AND CUTTER LIFE ..... 542
E. Farrokh, J. Rostami, O. Askilsrud

THE EFFECT OF OVERALL PIT SLOPE AND PIT GEOMETRY ON THE
DISPERSION OF POLLUTANTS IN A HYPOTHETICAL ARCTIC OPEN-PIT MINE
A. Choudhury, S. Bandopadhyay

ION EXCHANGE AS A PRIMARY PRODUCTION TECHNIQUE IN
HYDROMETALLURGY ..... 554
D. Shaww, S. Arnold, J. lllescas

CONVECTION MECHANISMS FOR GEOTHERMAL HEAT EXCHANGERS IN A
VERTICAL MINE SHAFT ..... 559
R. Thornton, N. Wahl, D. Blackketter

3D FEED BELT IMAGE ANALYSIS ..... 563
C. Bennett, J. Gebhardt, D. McBride, M. Cross

POWER AND POLITICS IN ORGANIZATIONS ..... 567
T. Camm

USE OF HIGH EFFICIENCY ELECTRICAL SUBMERSIBLE PUMPS FOR LARGE
SCALE MINE DEWATERING ..... 569
K. Lang, B. Buhl

WAYS TO DEAL WITH MINE/PLANT EFFLUENT RESIDUES: A ROADMAP
PROCESS ..... 575
K. Tabra, O. Gaete

WHAT WILL HALT THE WORLDWIDE DECLINE IN MINE EQUIPMENT
PERFORMANCE? ..... 580
R. Adsero, G. Lumley

THREE-DIMENSIONAL CFD MODELING OF PURGING FROM REFUGE
CHAMBER ..... 587
L. Wang, M. Thiruvengadam, J. Tien, D. Zheng



13-115 AN INVESTIGATION ON THE SURFACE CHEMISTRY OF SOME RARE EARTH
MINERALS DURING FLOTATION BY TOF-SIMS (I-BENCH SCALE TESTS) ..... 592
S. Chelgani, B. Hart, L. Xia

13-116 3D CFD SIMULATION OF AIRFLOW RE-DISTRIBUTION AND ASSOCIATED
PRESSURE DROPS INSIDE THE OVERCAST IN UNDERGROUND COAL MINES .....
J. Tien, M. Thiruvengadam

13-117 ASBESTOS MINING IN RUSSIA: APPROACHES TO PUBLIC HEALTH RISK
ASSESSMENT ..... 601
A. Korchevskiy, E. Rasmuson, J. Rasmuson, R. Strode

13-118 VENTILATION RISK MANAGEMENT IN UNDERGROUND COAL MINES:
ATMOSPHERIC MONITORING IN THE UNITED STATES ..... 606
K. Griffin, R. Liebe, K. Luxbacher, B. Ezell, R. Dillon-Merrill

13-119 INCREASING COARSE PARTICLE RECOVERY USING THE FLSMIDTH
SELECTIVE FROTH RECOVERY SYSTEM ..... 611
K. Caldwell, T. Olson

13-120 MODELING AND SIMULATION OF MINERAL PROCESSING CIRCUITS USING
JKSIMMET AND JKSIMFLOAT ..... 615
S. Schwarz, J. Richardson

13-121 CEMENTED TAILINGS BACKFILL - IT'S BETTER, NOW PROVE IT! ....622
P. Moran, L. Christoffersen, J. Gillow, M. Hay

13-122 CRUD PROCESSING IMPROVEMENTS USING ACORGA® CB™ 1000 CRUD
BUSTING REAGENT ..... 626
T. McCallum, M. Soderstrom, T. Bednarski

13-123 MINE PRODUCTION SCHEDULING OPTIMIZATION AT NEWMONT’S TWIN
CREEKS MINE ..... 630
K. Kawahata, P. Schumacher, R. Hufford

13-125 APPLICATION OF CLOSE RANGE PHOTOGRAMMETRY TO MONITOR
DISPLACEMENTS IN MINES ..... 634
S. Rezaei, A. Rahnama

13-126 WROC - AN IMPROVED WASTE ROCK OXIDATION CODE ..... 638
S. Sunkavalli, J. Kidder, K. Heatwole, D. Shier, A. Davis

13-127 EMPIRE PEBBLE CRUSHING CIRCUIT, GOING BACK TO BASICS, IS THE
CRUSHER CRUSHING? ..... 642
H. Walqui, B. Routhier, T. Andrews, B. Koski, C. Mahoski, M. Olgren, A. Popko,
M. Johnson, W. Kosonen

13-128 USING DYNAMIC ANISOTROPY TO IMPROVE RESOURCE ESTIMATION ..... 646
K. Zabrusky
13-129 ENGINEERING THE HEALTH, SAFETY AND COMFORT OF DUMP TRUCK

OPERATORS ..... 649
N. Aouad, S. Frimpong

13-130 MINE PROJECTS 101: CHALLENGES OF TODAY ..... 653
M. Javier



13-131

13-132

13-133

13-134

13-135

13-136

13-137

13-138

13-139

13-140

13-141

13-142

13-143

13-144

13-145

COMPREHENSIVE PRESSURE QUANTITY SURVEY FOR INVESTIGATING THE
EFFECTS OF BOOSTER FANS IN A TRONA MINE ..... 660
A. Habibi, R. Kramer, S. Gillies

OPTIMAL STRATEGIES FOR LEACH PAD INJECTION OPERATIONS ..... 667
J. Winterton, D. Rucker

ROADHEADER PERFORMANCE ON THE CALDECOTT 4™ BORE TUNNEL ..... 672
D. Kwietnewski, S. Harvey

AUTOMATIC CREATION OF ORE-SELECTION AND BLAST POLYGONS USING
CLUSTERING ALGORITHMS ..... 675
M. Tabesh, H. Askari-Naseab

NANOBUBBLE COLUMN FLOTATION FOR MORE EFFICIENT COAL RECOVERY ....

A. Sobhy, R. Honaker, D. Tao

ARE ESTIMATORS GETTING IT RIGHT? COMPARING ACTUAL AND
ESTIMATED COSTS ..... 688
J. Leinert

PRESSURE AND FLOW INVESTIGATION OF AN AXIAL BOOSTER FAN WITH
VARIABLE BLADE SETTINGS - EXPERIMENTAL AND CFD APPROACH ..... 692
A. Habibi, M. Thiruvengadam, S. Gillies

THALLIUM REMOVAL THROUGH MODIFICATION OF METAL HYDROXIDE
PRECIPITATION SCHEMES ..... 699
K. Vatterrodt, L. Figueroa, T. Wildeman, C. Bucknam

NEW GENERATION OF GEARLESS MILL DRIVE WHEN HIGH EFFICIENCY
MEETS HIGH AVAILABILITY ..... 702
A. Fuerst, R. Errath, L. Arana

AUTOMATED QUANTITATIVE MICRO-MINERALOGICAL CHARACTERIZATION
FOR ENVIRONMENTAL APPLICATIONS ..... 706
K. Smith, K. Hoal, K. Walton-Day, J. Stammer, K. Pietersen

SATELLITE REMOTE SENSING-BASED ESTIMATES OF BIOMASS PRODUCTION
ON RECLAIMED COAL MINES ..... 711
S. Raval, E. Sarver, C. Zipper, P. Donovan, D. Evans, H. Chu

GEOPOLYMER-BASED CONCRETE TO REDUCE CARBON FOOT-PRINT OF
CONSTRUCTION INDUSTRY ..... 717
H. Akbari, T. Heller, S. Shin, X. Yang, P. Kolay, S. Kumar, M. Mohanty

MULTIPLE CRITERIA APPROACH TO MODEL CALIBRATION IN DEM
SIMULATION OF COMPACTION PROCESSES ..... 722
A. Sand, J. Rosenkranz

AN OVERVIEW OF IMAGING TECHNOLOGIES AT NEWMONT MINE SITES ..... 726
A. Adu-Acheampong, T. Byers, M. Dodd, F. Basson, M. Bartlett, J. Duran

VALIDATION OF TUMBLING MILL CHARGE INDUCED TORQUE AS PREDICTED
BY SIMULATIONS ..... 728
P. Jonsén, J. Steiner, B. Palsson, H. Haggblad



13-146

13-147

13-148

13-149

13-150

13-151

13-154

13-155

13-156

13-157

13-158

13-159

13-160

13-161

13-162

CLIMATE CHANGE FOR MINE PLANNERS: SOME FUNDAMENTALS ..... 734
R. Williams

WATER CHEMISTRY EFFECTS ON ZETA POTENTIAL OF CONCENTRATED
HEMATITE ORE ..... 740
H. Haselhuhn, S. Ennis, T. Eisele, S. Kawatra

NUMERICAL ANALYSES OF STABILITY OF THREE-WAY AND FOUR-WAY COAL
MINE INTERSECTIONS IN ILLINOIS ..... 744
B. Abbasi, Y. Chugh

STRESS DISTRIBUTION AROUND TYPICAL FIELD INTERSECTION
GEOMETRIES IN COAL MINES ..... 751
S. Bastola, C. Carlton, B. Abbasi, Y. Chugh

ST. PETER SANDSTONE MINERAL RESOURCE EVALUATION, MISSOURI ..... 757
J. Davis

SELECTED FACTORS AFFECTING LONGWALL MINE LAYOUTS IN THE
PITTSBURGH COALBED OF SOUTHWESTERN PENNSYLVANIA ..... 761
A. lannacchione, N. lannacchione, M. Keener

RARE EARTHS NOT RARE ANYMORE ..... 766
F. Heivilin

INDUSTRIAL MINERAL SUSTAINABILITY OPPORTUNITY ..... 770
F. Heivilin

SIMULATION OF THE INDUSTRIAL SEPARATION OF RARE EARTH ELEMENTS
BY SOLVENT EXTRACTION ..... 772
C. Bazin, V. Ouellet, C. Chapleau, M. Ourriban

MOLYBDENUM FLOTATION PRACTICE - CELL TYPE SELECTION AND DESIGN
CONSIDERATIONS ..... 781
D. Meadows, D. Jensen, F. Traczyk, S. Yu, L. Riffo

EXPERIMENTAL PROTOCOL ENABLING THE USE OF X-RAY PHOTOELECTRON
SPECTROSCOPY IN CONCENTRATORS. CASE STUDY: REGRINDING STAGE .....
G. Montes-Atenas

MINERALOGIC AND GEOCHEMICAL CHARACTERISTICS OF URANIUM AND
VANADIUM DISTRIBUTION AT A PROPOSED URANIUM IN-SITU RECOVERY
SITE, SOUTH DAKOTA ..... 796

S. Dieh, R. Johnson, H. Lowers, W. Benzel

CHALLENGES IN COAL MINE SLOPE CONSTRUCTION ..... 800
J. Haynes, N. Wedding

INCREASED CARBON DIOXIDE ABSORPTION RATES IN CARBONATE
SOLUTIONS BY SURFACTANT ADDITION ..... 804
B. Spigarelli, P. Hagadone 11, S. Kawatra

LARGE FLOTATION CELLS IN THE COPPER PROCESSING INDUSTRY -
RECENT EXPERIENCES AND FUTURE CONSIDERATIONS (PART 1) ..... 808
D. Govender, D. Meadows, F. Traczyk, D. Lelinski



13-063 APPLICATION OF FUZZY SET THEORY TO RMR CLASSIFICATION FOR WEAK
AND VERY WEAK ROCK MASSES ..... 819
P. Roghanchi, R. Kallu, R. Thareja



	Button1: 
	Button2: 
	Button3: 
	Button4: 
	Button5: 
	Button6: 
	Button7: 
	Button8: 
	Button9: 
	Button10: 
	Button11: 
	Button12: 
	Button13: 
	Button14: 
	Button15: 
	Button16: 
	Button17: 
	Button18: 
	Button19: 
	Button20: 
	Button21: 
	Button22: 
	Button23: 
	Button24: 
	Button25: 
	Button26: 
	Button27: 
	Button28: 
	Button29: 
	Button30: 
	Button31: 
	Button32: 
	Button33: 
	Button34: 
	Button35: 
	Button36: 
	Button37: 
	Button38: 
	Button39: 
	Button40: 
	Button41: 
	Button42: 
	Button43: 
	Button44: 
	Button45: 
	Button46: 
	Button47: 
	Button48: 
	Button49: 
	Button50: 
	Button51: 
	Button52: 
	Button53: 
	Button54: 
	Button55: 
	Button56: 
	Button57: 
	Button58: 
	Button59: 
	Button60: 
	Button61: 
	Button62: 
	Button63: 
	Button64: 
	Button65: 
	Button66: 
	Button67: 
	Button68: 
	Button69: 
	Button70: 
	Button71: 
	Button72: 
	Button73: 
	Button74: 
	Button75: 
	Button76: 
	Button77: 
	Button78: 
	Button79: 
	Button80: 
	Button81: 
	Button82: 
	Button83: 
	Button84: 
	Button85: 
	Button86: 
	Button87: 
	Button88: 
	Button89: 
	Button90: 
	Button91: 
	Button92: 
	Button93: 
	Button94: 
	Button95: 
	Button96: 
	Button97: 
	Button98: 
	Button99: 
	Button100: 
	Button101: 
	Button102: 
	Button103: 
	Button104: 
	Button105: 
	Button106: 
	Button107: 
	Button108: 
	Button109: 
	Button110: 
	Button111: 
	Button112: 
	Button116: 
	Button117: 
	Button118: 
	Button119: 
	Button120: 
	Button121: 
	Button122: 
	Button123: 
	Button124: 
	Button125: 
	Button126: 
	Button127: 
	Button128: 
	Button129: 
	Button130: 
	Button131: 
	Button132: 
	Button133: 
	Button134: 
	Button135: 
	Button136: 
	Button137: 
	Button138: 
	Button139: 
	Button140: 
	Button141: 
	Button142: 
	Button143: 
	Button144: 
	Button145: 
	Button146: 
	Button147: 
	Button148: 
	Button149: 
	Button150: 
	Button151: 
	Button152: 
	Button153: 
	Button154: 
	Button155: 
	Button156: 
	Button157: 
	Button158: 
	Button159: 
	Button160: 
	Button113: 


