2018 SME Annual Conference
& Expo and 91st Annual Meeting
of the SME-MN Section

Vision, Innovation and Identity: Step
Change for a Sustainable Future

Minneapolis, Minnesota, USA
25-28 February 2018

ISBN: 978-1-5108-6143-5



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© (2018) by Society for Mining, Metallurgy and Exploration (SME)
All rights reserved.

Printed by Curran Associates, Inc. (2018)

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

Society for Mining, Metallurgy and Exploration Inc.
12999 East Adam Aircraft Circle
Englewood, CO 80112-4167

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:  845-758-2633

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



18-001

18-002

18-003

18-004

18-005

18-006

18-007

18-008

18-009

18-010

18-011

18-012

TABLE OF CONTENTS by NUMBER

THE STUDY OF SURFACE PASTE DISPOSAL TECHNIQUE FOR PB-ZN
TAILINGS BY PILOT SCALE TESTS 1
S. Tuylu, A. Bascetin, D. Adiguzel, H. Eker

THOUGHTS ON THE RESPONSIBILITY OF GEOTECHNICAL ENGINEERS AND
HYDROGEOLOGISTS IN MINING 4
R. J. Sheets

A FIELD STUDY OF A ROOF BOLTER CANOPY AIR CURTAIN (2NP
GENERATION) FOR RESPIRABLE COAL MINE DUST CONTROL 9
W. R. Reed, S. Klima, M. Shahan, G. Ross, K. Singh, R. Cross, T. Grounds

CONCEPTS AND APPLICATIONS FOR USING STRAIN GAUGES TO MONITOR
ORE PASS LEVELS 19
S. Nelson, C. Rutter

EVALUATION OF DIFFERENT CARBON MONOXIDE SENSORS FOR BATTERY
CHARGING STATIONS 24
J. H. Rowland, L. Yuan, R. A. Thomas, L. Zhou

INVESTIGATING INFORMATION DIFFUSION POTENTIAL OF SOCIAL MEDIA
NETWORKS FOR EFFECTIVE COMMUNITY ENGAGEMENT 30
A. U. Rehman, K. Awuah-Offei

MINE DESIGN OF AN UNDERGROUND FLUOSPAR MINE IN OKORUSU;
NAMIBIA 34
F. Wolf, H. Mischo, R. Ellmies

PRELIMINARY LABORATORY TESTING OF A SHUTTLE CAR CANOPY AIR
CURTAIN 38
W. R. Reed, Y. Zheng, M. Yekich, G. Ross, A. Salem

OPTIMIZATION OF CABLE BOLTING STRATEGIES AT AN UNDERGROUND
MINE 44
E. Karampinos, P. Morissette, J. Hadjigeorgiou

ORE CONTROL TECHNOLOGICAL INNOVATIONS AT GOLDCORP PENASQUITO
MINE 49
C. H. Calderon-Arteaga, J. Barrios, M. Almond, R. Ruiz, S. Gering

ADDER SNAKE: LOW-ANGLE TO HIGH-ANGLE WITH NO TRANSFERS 54
M. J. dos Santos

BAROMETRIC-INDUCED GOB BREATHING: ROOT CAUSE, EFFECT AND
RECOMMENDED BEST PRACTICES 59
S. A. Lolon, J. F. Brune



18-013

18-014

18-015

18-016

18-017

18-018

18-019

18-020

18-021

18-023

18-024

18-025

18-026

18-027

SLURRY PUMP SELECTION BASED ON PARTICLE SIZE 65
C. I. Walker

AN OVERVIEW OF MINTEK’S COMPETENCY IN PHOSPHATE BENEFICIATION 70
A. Singh

IMMINENT DANGER: CHARACTERIZING UNCERTAINTY IN CRITICALLY
HAZARDOUS MINING SITUATIONS 73
B. M. Eiter, J. Hrica, D. R. Willmer

ADVANTAGES OF FULL-FACE CONVENTIONAL TUNNEL EXCAVATION 79
M. Invernizzi, P. Asadollahi

DEVELOPING TREES TOLERANT TO DEGRADED MINE SOILS IN AN
UNDERGROUND GREENHOUSE 86
C. Opoku-Ware, P. Conrad, M. Kukay

DEVELOPMENT OF A COMPREHENSIVE PILLAR AND ROOF MONITORING
SYSTEM AT A STEEPLY DIPPING UNDERGROUND LIMESTONE MINE 91

M. Murphy, B. Slaker, A. lannacchione, G. Rashed, M. Van Dyke, G. Buchan, T.
Minoski, D. McElhinney, J. Winfield

DUST MITIGATION THROUGH A PROGRAM-BASED APPROACH 97
S. R. Clark, M. Wallace

INVESTIGATION OF SPECTROSCOPIC METHODS FOR MONITORING DIESEL
PARTICULATE MATTER 101
D. A. Parks, A. L. Miller, A. J. Chambers, P. R. Griffiths

SAFETY 4.0 - ENGINEERED SOLUTION FOR A SAFER UNDERGROUND
EXCAVATION. THE BZEROTONDO TUNNEL SUPPORT SYSTEM 105
R. Perlo

A FORWARD LOOK INTO THE U.S. RARE EARTHS INDUSTRY; HOW
POTENTIAL MINES CAN CONNECT TO THE GLOBAL REE MARKET 110
G. Barakos, H. Mischo, J. Gutzmer

IN-SITU BIOLEACHING IN CRYSTALINE ROCKFORMATIONS: COMPARISON OF
CONDITIONING METHODS FOR ENHANCED PERMEABILITY 115
R. Schlater, H. Mischo

PLANNING AND CONSTRUCTION OF A LARGE SCALE TEST FACILITY FOR
FLOW ANALYSIS OF VERTICAL TRANSPORT OF WATER AND COARSE
MATERIAL AS PART OF THE EUROPEAN RESEARCH PROJECT “BLUE
MINING” 119

T. Muller, H. Mischo, J. van Wijk

SACRIFICIAL ANODE TECHNOLOGY FOR CORROSION PROTECTION OF MINE
ROOF BOLTS 125
A. Bhagwat, S. Tadolini

USE OF SUPERABSORBENT POLYMERS TO IMPROVE HANDLING OF IRON
ORE FINES 129
F. A. V. Guimaréaes, A. C. Araujo, M. G. Barbosa, S. Corrent



18-028

18-029

18-030

18-031

18-032

18-034

18-035

18-036

18-037

18-038

18-039

18-040

18-041

18-042

A PROTOCOL FOR RECLAIMING IN-PIT TAILINGS PONDS TO EXCEED
FEDERAL AND STATE REGULATIONS 135
J. Seifert, P. W. Conrad, C. Smith, S. Rosenthal, L. Hunter

METALLURGY ANALYTICS: TRANSFORMING PLANT DATA INTO ACTIONABLE
INSIGHTS 141
J. Steyn, O. Bascur, B. Gorain

DATA TRANSPORT OVER LEAKY FEEDER SYSTEMS USING INTERNET-
PROTOCOL-ENABLED LAND MOBILE RADIOS 147
R. Jacksha, C. Sunderman

ESTIMATING THE UNCONFINED COMPRESSIVE STRENGTH (UCS) OF
EMPLACED CEMENTED ROCKFILL (CRF) FROM QA/QC CYLINDER STRENGTHS
S. N. Warren, M. J. Raffaldi, K. K. Dehn, J. B. Seymour, L. A. Sandbak, J.
Armstrong

FIELD INVESTIGATION TO MEASURE AIRFLOW VELOCITIES OF A SHUTTLE
CAR USING INDEPENDENT ROUTES AT A CENTRAL APPALACHIAN
UNDERGROUND COAL MINE 160

M. Shahan, W. R. Reed, M. Yekich, G. Ross

INVESTIGATING THE KEY PARAMETERS OF AN AGENT-BASED MODEL OF
MINING COMMUNITY PREFERENCES FOR MANAGING SOCIAL RISKS 167
K. Awuah-Offei, M. K. Boateng

REDUCING THE LOSS OF <12 uM COPPER TO TAILINGS 173
A. Ang-Ug, D. Zoetbrood, L. Gurieff, B. Lumsden

INCREASING EFFECTIVNESS OF MINE SAFETY TRAINING USING
INEXPENSIVE CAMERA AND RENDERING TECHNOLOGY 178
S. Schafrik, M. A. Trevits, G. Frampton

NEW APPLICATION OF DIRECTION DRILLING AND GAS-ENHANCED FOAM
FOR SUPPRESSION OF ABANDONED UNDERGROUND COAL MINE FIRES 181
A. Ozment, M. A. Trevits

A NEW OPTION FOR TANKHOUSE IRON CONTROL 186
P. James, R. Washnock

TOTAL RECYCLING OF SPENT AUTO-CATALYST USING ALKALINE ROASTING
AND SULFURIC ACID DISSOLUTION 191
H. B. Trinh, J.-C. Lee, R. R. Srivastava, S. Kim

INTEGRATING PROCESS AND POWER AUTOMATION: SAFETY,
PRODUCTIVITY AND EFFICIENCY GAINS - AN APPROACH USING
ELECTRICAL INTEGRATION BASED ON IEC 61850 194

L. H. Monaco

DEMONSTRATING THE FINANCIAL IMPACT OF MINING INJURIES WITH THE
SAFETY PAYS IN MINING WEB APPLICATION 197
J. R. Heberger

151

PRE-CONCENTRATION OF FLUORSPAR USING DENSE MEDIA SEPARATION 202

C. Da Corte, A. Singh



18-043

18-044

18-045

18-046

18-047

18-048

18-049

18-050

18-051

18-052

18-053

18-054

18-055

18-056

A COMMENTARY ON THE REPORTING OF COAL EXPLORATION RESULTS,
COAL RESOURCES AND COAL RESERVES 206
S. Rupprecht

AN INTEGRATED MULTI OBJECTIVE MULTI STAGE MINING FLEET
MANAGEMENT SYSTEM LINKING DYNAMIC OPERATION TO SHORT-TERM
PLAN 209

A. M. Afrapoli, S. Upadhyay, H. Askari-Nasab

ADVANCES IN INDUSTRIAL BALL MILL MEDIA SIZING 215
W. Conger, J-F. Dupont, R. E. Mclvor, T. P. Weldum

AN EXAMINATION OF MINING COMPANIES’ ONLINE HEALTH AND SAFETY
POLICIES: IMPLICATIONS FOR IMPROVING ORGANIZATIONAL
PERFORMANCE 221

E. J. Haas, M. Ryan, D. R. Willmer, N. Ortiz

AUTOMATED SLUICE GATE TO REDUCE ACID ROCK DRAINAGE AND
SEDIMENT LOADING OF A LAKE NEAR THE CHEVRON MINING INC., QUESTA
MINE, NEW MEXICO 227

J. Gallegos, R. Faber, T. Cox

DEVELOPING REAL GRADE- RECOVERY CURVES FOR SORTING 230
K. Heiskanen, M. Talikka, J. Rohleder, V.-P. Takalo, J. Raatikainen, |. Auranen

EVALUATION OF CONTAMINATION INGRESS FOR BUILT-IN-PLACE REFUGE
ALTERNATIVES 232
T. Lutz, J. Noll, L. Yan

INFLUENCE OF A CONTINUOUS MINING MACHINE AND ROOF/RIB MESH ON
MAGNETIC PROXIMITY DETECTION SYSTEMS 235
J. Li, C. Zhou, J. H. DuCarme, C. C. Jobes

INFLUENCE OF TEMPERATURE ON GENERATOR CURRENT AND MAGNETIC
FIELD OF A PROXIMITY DETECTION SYSTEM 239
J. Li, A. Smith, J. Carr, B. Whisner

INVESTIGATING THE RELATIONSHIP BETWEEN MINE AIR AND STRATA
TEMPERATURE CHANGES AND THE USE OF PORTABLE REFUGE
ALTERNATIVES 243

L. Yan, M. A. Reyes, D. S. Yantek

IS THE SOUTH AFRICAN COAL MINING INDUSTRY READY FOR WOMEN? 247
M. Ramokhothoane, S. Rupprecht

MONITORED ROLLERS - A YET REAL AND AVAILABLE SOLUTION 251
J. M. Eguiluz, J. Perlacia

NEW APPROACHES FOR MINE CONTROL STATIONS FOR SME MINING
COMPANIES VIA OPC UA 255
T. Krichler, H. Mischo

NEW BINDERS FOR IRON ORE PELLETIZATION: STEP CHANGE FOR A
SUSTAINABLE FUTURE 258
J. A. Halt, S. K. Kawatra



18-057

18-059

18-060

18-061

18-062

18-063

18-064

18-065

18-066

18-067

18-068

18-069

18-070

18-071

NEW LIFE FOR THE HUMBOLDT MILL: DESIGN, CONSTRUCTION, AND
COMMISSIONING AS A MODERN NI/CU CONCENTRATOR AT EAGLE MINE 260
N. Michaelson, H. Staton, D. Stacey

RE-ENTRAPMENT OF METAL IONS FROM SEAWATER USING LITHIUM
MANGANESE OXIDES (LMO) NANOFIBERS 265
S. Choi, Y. Han, G. Hwang, H. Kim, N. Myung

RELIABILITY ANALYSIS OF A LONGWALL SHEARER MACHINE USING
STATISTICAL METHODS: AN APPLICATION 270
A. Jha, S. Chatterjee, S. Bandopadhyay

SEPIOLITE: APPLICATIONS AND PROSPECTIVE IN ENVIRONMENT
REMEDIATION, CATALYSIS, AND NANOCOMPOSITE SYNTHESIS 277
H. Wang, B. Li

SOLVENT EXTRACTION OF AMMONIUM PEROXODISULFATE ASSISTED
LEACH PLS SOLUTION USING RESPONSE SURFACE METHODOLOGY 281
F. Dakubo

TESTING THE PERFORMANCE OF A NEW FAN SILENCER PROTOTYPE FOR
AUXILIARY VENTILATION 285
S. Bhattacharyya, F. Calizaya

COAL AND MINERAL MASS FRACTIONS IN PERSONAL RESPIRABLE DUST
SAMPLES COLLECTED BY CENTRAL APPALACHIAN MINERS 290
K. Phillips, C. Keles, M. Scaggs, E. Sarver

DUST SAMPLING AND CFD MODELING OF AIRFLOW IN A MINERAL
PROCESSING FACILITY 295
K. V. Raj, A. Miller

INVESTIGATION ON THE OVERPRESSURE PRODUCED BY HIGH-SPEED
METHANE GAS DEFLAGRATIONS IN CONFINED SPACES 301
C. Strebinger, M. Fig, D. Pardonner, B. Treffner, G. Bogin, J. Brune

EFFECTS OF AIR-BLOCKING SHELVES ON DUST DISPERSION FOR A DRILL
SHROUD USING COMPUTATIONAL FLUID DYNAMICS 308
Y. Zheng, W. R. Reed, J. D. Potts, M. Li, J. P. Rider

LOAD CAPACITY AND STIFFNESS CHARACTERISTICS FOR LARGE SECTIONS
OF WELDED WIRE SCREEN WITH MULTIPLE PULL LOCATIONS 314
T. J. Batchler, T. M. Klemetti, T. J. Matthews

APPLICATION OF TAILOR-MADE COLLECTORS TO ADDRESS THE QUARTZ
CHALLENGE IN INDUSTRIAL MINERALS PROCESSING 320
L. R. Moore, G. Wang, Y. Xiong, J. Gu

ADAPTING RESPONSIBLE CARE PROGRAM TO THE COLOMBIAN MINING
INDUSTRY 324
D. E. L. Zapata, O. J. R. Baena

ANALYSIS OF ROBUST PIT SHELLS 328
D. Hulse



18-072 ANALYZING THE HEALTH AND COST BENEFITS OF UTILIZING ELECTRIC
ENGINES VERSUS DIESEL ENGINES FOR EQUIPMENT FLEETS IN HOT
UNDERGROUND MINES 331
J. Fox, A. Greth, K. Kocsis, C. Allen

18-073 APPLICATION OF SYNTHETIC BIO-COMPATIBLE POLYMERS IN FINE COAL
FLOTATION 334
K. C. Monyake, M. B. Haya, Z. Xiao, F. Schott, L. Alagha

18-074 AVOIDING ENVIRONMENTAL, HEALTH, AND SAFETY CULTURE KILLERS 338
T. A. Laser
18-075 CALIBRATION OF A COAL-MASS MODEL USING AN IN SITU COAL PILLAR

STRENGTH STUDY 341
K. M. Mohamed, G. Rashed, M. M. Sears, J. A. Rusnak, M. A. Van Dyke

18-076 CHANGES IN DESIGN PHILOSOPHY FOR UNDERGROUND HEADING CUTS
UTILIZING MODERN EXPLOSIVES 348
A. Konya, P. Worsey

18-077 COMPUTATIONAL FLUID DYNAMICS MODELING OF DUST CAPTURE BY A
NON-CLOGGING SCREEN SYSTEM FOR A FLOODED-BED DUST SCRUBBER 353
O. A. Velasquez, A. R. Kumar, S. Schafrik, W. C. Wedding

18-078 EVALUATION OF DIFFERENT SHIELDING MATERIALS FOR REDUCING
ELECTROMAGNETIC INTERFERENCE OF THE PERSONAL DUST MONITOR
3700 357
J. Noll, C. DeGennaro, J. Li, C. Zhou, J. Srednicki

18-079 FAST ROCK SEGMENTATION USING ARTIFICIAL INTELLIGENCE 362
M. Ramezani, S. Nouranian, I. Bell, B. Sameti, D. Cooper, S. Tafazoli

18-080 GRADE CONTROL AND MINE PLANNING - OBSERVATIONS FROM THE FRONT 365
D. E. Cameron

18-081 HECLA'S MOBILE MECHANICAL VEIN MINER 370
C. Alexander, M. Board, W. Johnson, M. Ramstrom

18-082 HIGH ANGLE CONVEYING: THE VITAL (MISSING) LINK TO IPCC - 2017 376
J. A. Dos Santos

18-083 INDUSTRIAL EXPERIENCE WITH TALC FLOATATION 384
E. McCarthy
18-084 INFLUENCE OF TRAILING CABLES ON MAGNETIC PROXIMITY DETECTION

SYSTEMS 386
C. Zhou, J. Li, N. Damiano, J. DuCarme, J. Noll

18-085 INTEGRATED TACTICAL MINE PLANNING AT CHINO NARROWS PLANNING-
EXECUTION GAP 392
J. Schmidt, J. Castaneda

18-086 METHODOLOGY FOR A DUMP DESIGN OPTIMIZATION 395
J. Puell, V. O. Tenorio



18-087

18-088

18-089

18-090

18-091

18-092

18-093

18-094

18-095

18-096

18-097

18-098

18-099

18-100

MINEWORKER FATIGUE: A REVIEW OF WHAT WE KNOW AND FUTURE
DIRECTIONS 399
T. Bauerle, Z. Dugdale, G. Poplin

MINING AND METALS INDUSTRY STRUCTURE AND INTERACTION WITH THE
CIRCULAR ECONOMY 407
L. Reemeyer

MINING IN THE FUTURE: ACADEMIC MINING 2050 412
M. Javier

MODELING AND PREDICTION OF UNDERGROUND BLASTING VIBRATION 420
A. Konya, C. Konya

MODELING MINE WATER TREATMENT PROCESSES AND RECYCLE LOOPS
USING GOLDPHREEQC 424
A. L. Ling, A. K. Janzen

OPTIMIZATION OF OPERATIONAL PARAMETERS TO IMPROVE BIOLEACHING
OF ARSENIC FROM MINE TAILINGS IN CONTINUOUS STIRRED TANK
REACTORS 426

D. Borja, K. A. Nguyen, |. Casasbuenas, R. A. Silva, S. Choi, E. I. Ngoma, J.
Petersen, J. H. Park, H. Kim

REMOTE DATA COLLECTION OF NOX EMISSIONS FROM SURFACE MINE
COAL BLASTS USING UAV AND EVALUATION OF EFFECTS ON HUMAN
HEALTH AND THE ENVIRONMENT 430

J. L. Brinkman, C. E. Johnson

SHARING BEST PRACTICES FROM OTHER INDUSTRIES AND IDENTIFYING
THE GAP USING THE MAINTENANCESCORETEST 437
N. Blechschmidt, C. Frenzel

STABILITY ASSESSMENT FOR STOPE-AND-FILL MINING OPERATIONS 445
C. Newman, Z. Agioutantis

MATURI DEPOSIT - UPDATED MINERAL RESOURCE ESTIMATE 452
D. Reid

INCORPORATING VENTILATION NETWORK SIMULATION INTO CFD
MODELING TO ANALYZE AIRFLOW DISTRIBUTION AROUND LONGWALL
PANELS 458

A. Juganda, J. Brune, G. Bogin, Jr., C. Strebinger, M. Fig, M. Zurhorst

ADVANCING CO, SCRUBBER CHEMISTRIES USED IN RESPIRATORY
PROTECTIVE DEVICES AND REFUGE ALTERNATIVES 464
D. Murray

TECHNOLOGIES FOR THE NEXT GENERATION CLOSED-CIRCUIT ESCAPE
RESPIRATORS 469
R. Fernando

THE IMPACT OF ROCK PILE LOCATION ON THE PROPAGATION OF METHANE
FLAMES IN SIMULATED AND EXPERIMENTAL FLAME REACTORS 472
M. Fig, G. Bogin, J. Brune, C. Strebinger



18-101

18-102

18-103

18-104

18-105

18-106

18-107

18-108

18-109

IMPACT OF AGING ON PERFORMANCE OF IMPACTOR AND SHARP-CUT
CYCLONE SIZE SELECTORS FOR DPM SAMPLING 477
S. Gaillard, E. Sarver, E. Cauda

COMPUTATIONAL FLUID DYNAMICS (CFD) MODELING OF FREE-SURFACES
AND PARTICLE CAPTURE IN A VORTECONE SCRUBBER SYSTEM SCALED
FOR INSTALLATION ON CONTINUOUS MINERS 483

A. R. Kumar, O. A. Velasquez, S. Schafrik, W. C. Wedding

ROBOTICS TECHNOLOGY IN MINE DISASTER RECONNAISSANCE, RESCUE
AND RECOVERY 488
M. A. Trevits, L. D. Patts, G. W. Luxbacher

LIMITS TO UNDERGROUND MINING AT DEPTH 494
C. Fairhurst, J. L Furtney

NIOSH EXTRAMURAL RESEARCH FUNDING: FULFILLING THE MANDATE OF
THE MINER ACT 501
J. F. Burr, D. P. Snyder, G. W. Luxbacher

CU SX BEST PRACTICES FOR PROCESSING OF CONCENTRATE LEACH
LIQUORS 507
T. Ratnaweera, B. Wellbrook, T. McCallum

MOLYBDENUM SOLVENT EXTRACTION USING CYANEX® 600 EXTRACTANT:
PART Il, COMMERCIAL PERFORMANCE 512
C. Lewis, C. Cooper, T. McCallum

RHEOLOGY OF HIGH EXPANSION FOAM 517
M. B. Daza, K. Luxbacher, B. Lattimer

IRON ORE FOR ALTERNATE IRON PROCESSES 522
J. J. Poveromo





