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M.Sc. Geology-Geochemistry, University of Colorado – Boulder, 2001 

B.A. Earth & Environmental Science, Wesleyan University – Connecticut, 1995 

 
Professional Affiliations 
 

 Professional Geologist Wyoming - #PG3582 
 The Geochemical Society  
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Summary of Experience 

 Jacob Waples has seventeen years of professional experience in mining geochemistry.  He has been 
responsible for design, management, review, and execution of environmental geochemical and 
hydrogeological studies to support a variety of mining clients worldwide. Mr. Waples has experience 
with closure planning and evaluations, permitting for a range of international sites and clients, and 
supporting engineering work from an environmental geochemistry and hydrogeological perspective. 
His projects have typically included estimating potential geochemical risks, geochemical modeling of 
water quality, water and mass balance modeling, characterization to evaluate acid rock drainage 
potential, assessing water supply issues, treatment evaluations, litigation support, and evaluating 
geochemical and water quality impacts associated with engineering designs for closure and 
expansions.  Mr. Waples has worked for copper, gold, molybdenum, iron, coal, oil shale, platinum, and 
rare earth mines throughout the world, including Chile, Peru, Argentina, Mexico, Australia, Indonesia, 
and throughout the United States.   

 Mr. Waples also has experience in hydrogeochemical evaluations for the solid waste, environmental, 
and oil and gas industries, and field experience in soil and water sampling, logging soil and rock, well 
installation, and hydraulic testing (pumping and packer testing).  He is fluent in English and proficient 
in Spanish.      

 
Career History 
 

2018 – Present  HydroGeoLogica, Inc, Golden, Colorado, United States. Senior Geochemist 
2012 – 2018  Golder Associates Inc., Denver, Colorado, United States. Associate & Sr. Geochemist 
2010 – 2012   Golder Associates S.A., Santiago, Chile.  Associate & Sr. Geochemist 
2001 – 2010  Golder Associates Inc., Denver, Colorado, United States. Geochemist 
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Highlighted Projects 
 
Tailings Closure Evaluation, Rio Tinto Kennecott Copper, 
Bingham Canyon Mine, Utah.   
Mr. Waples was the project manager and lead geochemist for 
a hydrogeochemical evaluation to support closure planning of 
the Bingham Canyon mine tailings impoundment.  The project 
included a field and laboratory program, an extensive 
geochemical modeling program, and technical support for 
evaluation of closure strategies.  The field program included 
tailings sampling (drilling and test pitting), water sampling, 
oxygen depletion testing, and sensor installation.  Study 
modeling included modeling of sulfide oxidation, unsaturated 
flow modeling, draindown modeling, and reactive transport modeling.  Key challenges included: the size and 
age of the tailings impoundment; integration of flow, cover, and geochemical studies; modeling infiltration 
flows and chemistry in unsaturated conditions; and incorporation of field and laboratory in a multi-phased 
geochemical modeling approach.  The project provided estimates of seepage quantity and quality to support 
treatment and estimates of sulfide oxidation and acidification to support reclamation and cover studies.   
 
Geochemical Characterization and Modeling for Expansion Permitting and Engineering, Teck Resources, 
Quebrada Blanca Mine, Chile.   
Mr. Waples was the geochemical technical lead on a multi-year 
geochemical characterization and modeling study to support 
permitting and engineering for expansion into sulfides for an 
existing copper mine.  Geochemical characterization was 
performed for waste rock, leach residues, and tailings. Water 
quality modeling included current, operational, and post-closure 
scenarios for waste rock dumps, heap leach facilities, spent ore 
facilities, a future pit lake, and key locations downgradient of the 
facility.  Challenges included integration of geochemical 
modeling in PHREEQC with water balance and flow models from 
multiple consultants and evaluating rinsing of impacted water 
following implementation of different source control strategies.  
 
Technical Closure Reviews, Confidential Client, Sites Worldwide. 
Mr. Waples provided geochemical and hydrogeological expertise as a part of technical reviews of site closure 
and reclamation planning, providing geochemical and hydrogeological technical expertise, for mine sites in 
the United States, Indonesia, Africa, and Australia. The purpose of the reviews included evaluating potential 
risks, including environmental and financial, associated with closure of the sites; identifying opportunities to 
advance closure and reclamation planning; and providing technical recommendations to advance closure 
planning. The closure reviews have included extensive data review, site visits, personnel interviews, interactions 
with site teams, evaluation of closure cost estimates, presentations to local and corporate management, and 
reporting of the evaluations.   
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Representative Projects 
 
Groundwater Treatment Evaluation, Rio Tinto Kennecott Copper, Utah 
Evaluated effects of pumping, source control, and natural attenuation on the recovery of an acidic 
groundwater plume. Evaluation performed using modeling, column testing data, and analysis of 
hydrogeologic and geochemical field data.  
 
Tailings and Cover Characterization for Closure Design, Confidential Client, Peru 
Lead geochemist for a geochemical field-testing program to assess geochemical behavior of tailings and 
cover materials to evaluate potential closure options.  Challenges included evaluating implications of an 
extreme dry climate on sulfide oxidation rates, infiltration rates, and field-test results.   
 
Impact Analysis for Stockpile Closure Design, Cliffs Resources Northshore Mine, Minnesota 
Performed an impact analysis to support design of a stockpile and cover system for a sulfide-bearing 
overburden. The impact analysis included infiltration modeling for the cover systems, geochemical modeling, 
and mass balance modeling in GoldSim to evaluate operational sump water quality and pit lake water quality 
post-closure. The stockpile design was successfully permitted in a challenging regulatory climate. 
 
Closure Monitoring, Mandalay Resources Furioso Mine, Chile 
Oversaw annual water quality sampling, mass balance modeling, and geochemical analysis to evaluate 
effectiveness of mine closure measures, including cover installations and pit backfill. 
 
Closure Geochemistry, Xstrata Alumbrera Mine, Argentina 
Prepared geochemical impact analysis, including geochemical and mass balance modeling, to support cover 
design and optimization for a tailings facility in northern Argentina.  Hydrogeologic inputs from Modflow and 
GoldSim models were incorporated into a geochemical mass balance and mixing model in PHREEQC.     
 
Evaluation of Closure, Urad Mine, Colorado 
Project manager and lead geochemist for a hydrogeochemical investigation of hydraulic source control 
measures for a closed molybdenum mine.  Project included installation of wells, evaluation of site 
hydrogeology, geochemical modeling, and recommendations for improvements to the system.   
 
Cover Geochemistry Evaluation, Chevron Questa Mine, New Mexico 
Project manager for geochemical evaluations of potential cover materials.  Performed geochemical 
characterization of Watermelon Breccia overburden and Spring Gulch waste rock with respect to the potential 
for acid rock drainage and metals leaching for potential use as a cover material.  Project required interaction 
with state regulatory agencies and stakeholder groups in a challenging permitting climate.   
 
Closure Geochemistry Analysis, Barrick El Indio Mine, Chile 
Updated and executed a geochemical mass balance model used for closure analysis of an adit at a copper 
and gold mine in the Andes.  Modeling was performed to evaluate potential water quality for various closure 
strategies options, including plugging and partial plugging options.   
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Geochemical Review, Barrick Lagunas Norte Mine, Peru 
Performed a high-level review to evaluate representativeness and adequacy of geochemical data collected 
over a ten-year period and as a part of multiple geochemical characterization programs supporting various 
permitting efforts. 
 
Waste Rock Seepage Evaluation, Barrick Lagunas Norte Mine, Peru 
Technical lead for geochemical modelling to evaluate potential water quality impacts associated with an 
expansion of the waste rock facility.  Work involved incorporating hydrogeological modelling results into a 
PHREEQC mixing model, accounting for potential attenuation.   
 
Tailings Characterization for Permitting, BHP Spence Project, Chile 
Oversaw geochemical characterization of tailings and preparation of initial water quality estimates in 
anticipation of permitting for a new tailings facility.  Work included static and extended kinetic testing and 
geochemical modeling, accounting for an extended vadose zone and extreme arid climate.   
 
Tailings Storage Facility Hydrogeochemical Assessment, FMI Henderson Mine, Colorado 
Performed geochemical and hydrogeologic assessment of tailings storage facilities.  Closely evaluated the 
performance of a capture well field and provided specific recommendations for optimization of the system, 
based on field testing and associated analytical work. 
 
Geochemical Characterization for Permitting, Teck Relincho/Nueva Union Project, Chile 
Geochemical lead for geochemical characterization of waste rock and tailings and for water quality modeling 
of seepage and runoff to support mine planning and a SEIA. Water quality models included mass balance 
models associated with the water balance and one-dimension reactive transport models.  
 
Waste Rock Characterization for Permitting, Quadra Sierra Gorda Project, Chile 
Executed a geochemical characterization program to support an EIA, which was successfully approved.  The 
program included geochemical characterization of tailings, waste rock, and site soils using a range of static 
tests and humidity cell testing 
 
Geochemical Modeling of Saline Process Water, Confidential Client, Atacama Desert, Chile 
Estimated process water quality over time for a site evaluating the use of seawater as makeup water.  
Modeling included a mass balance model (in GoldSim) and a geochemical model in The Geochemist's 
Workbench.  Geochemical modeling incorporated viral methods to account for evaporation of seawater 
during the operational time periods in the tailings storage facility in the hyper-arid climate of northern Chile.   
 
Tailings Storage Facility Hydrogeochemical Evaluation, Homestake Mine, South Dakota 
Executed a field program to characterize a tailings impoundment and associated tailings pond in anticipation 
of closure for the tailings facility.  Characterization included Cone Penetrometer Testing, hydropunch sampling 
porewaters, geochemical and geotechnical sampling from drill holes, and monitor-well installation.    
 
Source Control Performance Assessment, Confidential Client, Arizona 
Analyzed geochemical and hydrological data to determine the effectiveness of remediation controls installed 
at several sites at a porphyry copper mining operation.  Considered significance of historical acidic discharges, 
reactive fate and transport mechanisms, and potential for fugitive discharges.  
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Technical Papers 
Waples, J.S., Jones, T., Aguirre, G. and Wisskirchen, C. (2015).  Evaluation of Lag Times for Tailings in Extreme Arid 

Climates by Long-Term and Delayed-Rinse Kinetic Tests.  Paper and presentation at the 10th International 
Conference on Acid Rock Drainage (ICARD), Santiago, Chile.   

Vasquez, F., Waples, J.S., and Condor, J. (2015).  Challenges in Prediction of Acid Rock Drainage Potential for Skarns - 
Use of Modified Testing.  Paper and presentation at the 10th International Conference on Acid Rock Drainage 
(ICARD), Santiago, Chile.  

Waples, J.S, C. Wisskirchen, and F. Vasquez (2012).  Geochemical Characterization with High Ionic Strength Methods for 
Arid-Climate Mines Utilizing Seawater.  Paper and presentation at the 9th International Conference on Acid Rock 
Drainage (ICARD), Ottawa, Canada.   

Brown, P.L., Wickham, M.P, Waples, J.S, Stevens C.R., Payne, K.L., Vinton, B.G., and Logsdon, M.J. (2009).  Estimation of 
Long-term Lime Demand for Remediation of ARD-Contaminated Groundwater at the Bingham Canyon Mine, Utah, 
USA.  Paper and presentation at the 8th International Conference on Acid Rock Drainage (ICARD), Skelleftea, 
Sweden. 

Waples, J.S., Wickham, M.P., Sanders, J., and Gear, J. (2009).  A Geochemical Testing Program for Reclamation Cover 
Materials, Including Different Kinetic Testing Methods.  Paper and poster at the 8th International Conference on 
Acid Rock Drainage (ICARD), Skelleftea, Sweden. 

Herrell, M.K., C. McRae, K. Salzsauler, J.S. Waples (2009).  Practical Application of Accelerated Methods of Acid Rock 
Drainage and Metal Leaching Prediction of Mine Materials.  Paper and presentation at the 8th International 
Conference on Acid Rock Drainage (ICARD), Skelleftea, Sweden. 

Gusek, J.J. and Waples, J.S. (2009).  A Periodic Table of Passive Treatment for Mining-Influenced Water.  Paper and 
presentation at the 8th International Conference on Acid Rock Drainage (ICARD), Skelleftea, Sweden. 

Rutkowski, T.L., Waples, J.S., and Gusek J.J. (2006).  Aluminum Removal in a Sulfate Reducing Bioreactor (SRBR), Poster 
at the 7th International Conference on Acid Rock Drainage, St. Louis, MO. 

Pottorff, E.J., Wickham, M.P., Waples, J.S., and Bertram, B. (2005).  Case Study of Selenium Mobilization from Mancos 
Shale: Relationship to Nitrate Contamination.  Abstract and presentation at the Geological Society of America 
Rocky Mountain Section Annual Meeting, Grand Junction, CO. 

Nagy, K.L., Waples, J.S., Aiken, G.R., and Ryan, J.N. (2005).  The Influence of Dissolved Organic Matter on Cinnabar 
Dissolution.  Abstract and presentation at the 15th Annual V.M. Goldschmidt Conference, Moscow, ID. 

Waples, J.S., Nagy, K.L., Aiken, G.R., and Ryan, J.N. (2005).  Dissolution of Cinnabar (HgS) in the Presence of Natural 
Organic Matter, Geochimica et Cosmochimica Acta; 69 (6); 1575–1588. 

Waples, D.W. and Waples J.S. (2004).  A Review and Evaluation of Specific Heat Capacities of Rocks, Minerals, and 
Subsurface Fluids. Part 1: Minerals and Nonporous Rocks, Natural Resources Research; 13 (2); 97-122. 

Waples, D.W. and Waples J.S. (2004).  A Review and Evaluation of Specific Heat Capacities of Rocks, Minerals, and 
Subsurface Fluids. Part 2: Fluids and Porous Rocks, Natural Resources Research; 13 (2); 123-130. 

Waples, J.S., Nagy, K.L., Aiken, G.R., and Ryan, J.N. (2001).  Dissolution kinetics of cinnabar in the presence of dissolved 
organic matter.  Abstract and presentation at the 11th Annual V.M. Goldschmidt Conference, Hot Springs, VA. 

Aiken, G.R., Waples, J.S., Nagy, K.L., Ryan, J.N., and Ravichandran, M. (2001).  Dissolution of cinnabar by dissolved 
organic matter.  Abstract for the American Chemical Society, August 2001 meeting. 

Zhao, H., Nagy, K.L., Waples, J.S., Vance, G.F. (2000) Surfactant-Templated Mesoporous Silicate Materials as Sorbents for 
Organic Pollutants in Water, Environmental Science & Technology; 34(22); 4822-4827. 


