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Tuesday, October 8, 2019 - Metropolitan Ballroom - Minneapolis, MN 

 

Water and Mining 
Please join the SME Twin Cities Subsection as we host a day of talks on current research, regulations, and 

solutions for water usage, remediation, and conservation in mining. 
 

Conference Topics: 
• SME's initiatives on mine waste and tailings management 
• Mine waste characterization for metallic mining in MN: Requirements, applications, and benefits 
• Tailings Basins are not Created Equal 
• Water treatment and Bio-remediation of Mn, Se, Ni, Co, Cu 
• Water management in the Rainy River watershed…accounting for every drop 
• Public/Private Partnership Success – A Collaborative Approach for Highest and Best Use 
• Overview of Mine Water Management 
• Advances in artificial intelligence for water resource management 
• Water law in Minnesota and the Statutes and Rules that govern it 
• Waterway regulation changes and subsequent impacts to mining 
• Update on MPCA's Water Quality Standards Workplan 
• Planning for Climatic Uncertainty: What are the Costs for an Extreme Precipitation Event at a Minesite 
• Assessing the Thermal Impact of Aggregate Mining on a Cold-Water Stream 
• Global Perspectives on water and mining – how they affect Minnesota 

  Who Should Attend? 
• Attorneys 
• Businesses and services associated with the mining industry 
• Environmental and engineering consultants 
• Exploration companies 
• Local, County and State government officials 
• Mine owners and mining professionals 
• Students and academics 
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Conference Program 
 

7:15 - 10:30 REGISTRATION 
8:00 - 8:30 Hugh Miller, SME President, SME's initiatives on mine waste and tailings 

management 
8:30 - 9:00 Zach Wenz, Minnesota DNR, Mine waste characterization for metallic mining in 

Minnesota: Requirements, applications, and benefits 
9:00 - 9:30 Christie Kearney, PolyMet, Tailings Basins are not Created Equal 
9:30 - 10:00 Cara Santelli, University of Minnesota, Remediation of metals and metalloids in 

mining and industrial wastewaters 
10:00 - 10:30 BREAK  
10:30 -11:00 Sylvie St. Jean, New Gold Canada, Water management in the Rainy River 

watershed…accounting for every drop 
11:00-11:30 Kris Anderson / Ryan Peterson, Kraemer Mining & Materials / City of Burnsville, 

Public/Private Partnership Success – A Collaborative Approach for Highest and Best Use 
11:30-12:00 Houmao Liu, ITASCA Consulting Group, Overview of Mine Water Management 
12:00  LUNCH, with speaker Suzanne Pierce, University of Texas, Austin, Advances in artificial 

intelligence for water resource management 
1:00-1:30 Mike Liljegren, Minnesota DNR, Water law in Minnesota and the Statutes and Rules 

that govern it 
1:30-2:00 Mike Graham, WENCK, Waterway regulation changes and subsequent impacts to 

mining 
2:00-2:30 Catherine Nueschler, Minnesota PCA, Update on MPCA's Water Quality Standards 

Workplan 
2:30 - 3:00 BREAK 
3:00-3:30 Dave Williams, Bureau of Land Management, Retired, Planning for Climatic 

Uncertainty: What are the Costs for an Extreme Precipitation Event at a Minesite 
3:30-4:00 Carrie Jennings, Freshwater, Assessing the Thermal Impact of Aggregate Mining on a 

Cold-Water Stream 
4:00-4:30 Al Trippel, ERM, Global Perspectives on water and mining – how they affect 

Minnesota 
4:30 - 6:00 PM VENDOR RECEPTION  
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Speakers 
Hugh Miller, SME President 

Bio: Dr. Hugh B. Miller is an Associate Professor in the Mining Engineering Department 
at the Colorado School of Mines (CSM), where he teaches courses and conducts 
research in a variety of subjects including mine design & operations, project feasibility, 
occupational safety, and excavation systems.  While at CSM, Hugh has also served in a 
variety of other roles including Interim Department Chair for Mining Engineering and 
as an administrator for the Western Mine Safety Training Center. Before joining CSM 
in 2005, Hugh spent 6 years teaching at the University of Arizona, Mining & Geological 
Engineering Department and was the Director of the San Xavier Mining Laboratory and 
Co-Director of the International Center for Mine Health, Safety, and Environment.  
Prior to entering academia, Hugh worked 13 years for several mining and engineering 
companies in capacities ranging from operations to that of management, including 

four years as Director of Operations for International Engineering Technology, Inc. (IET).  Through his career, 
he has served on the Boards of numerous companies and professional organizations and regularly consults in 
the technical and economic evaluation of mines and mineral resources, as well as the integration of new 
technologies and equipment in mining and excavation. Hugh is currently serving as the 2019 SME President. 

Abstract: SME’s Initiatives on Mine Waste and Tailings Management - As a consequence of several recent and highly 
publicized impoundment failures, the entire subject related to mine wastes and tailings management has become a 
paramount challenge facing the mining industry.  These preventable events unfortunately resulted in the loss of human 
life and catastrophic environmental damage that has adversely impacted the public perception of the entire industry.  
Given its global prominence as a professional society, SME has an inherent obligation to its constituencies and the 
general public to actively confront the risks posed by current and future waste impoundments and participate in world-
wide collaborations in order to facilitate substantive change in the way these wastes are generated, stored, and 
managed.  This presentation will outline and discuss the multi-faceted initiatives being advanced by SME on mine wastes 
and tailings storage facilities both internally within the Society and in collaboration with other professional organization. 
Presentation Contributors: Heather Lammers, CSM mining Engineering Dept., PH.D. Student; Barbara Filas, SME Ad-hoc 

Committee Chair, Tailings Management; Marc LeVier, SME Ad-hoc Committee Co-Chair, 
Tailings Management 

Zach Wenz, Minnesota DNR 

Bio: Zach Wenz is an Environmental Research Scientist with the Minnesota 
Department of Natural Resources, Division of Lands and Minerals. He has been with 
the DNR for 8 years working primarily on the scientific review of documents submitted 
for environmental impact statements and mine permit applications as well as 
designing and conducting environmental research related to mining. Prior to joining 
the DNR he studied a variety of different ore deposit types as a student and 



 
 

4 
 

professional and has worked as a consultant in the oil and mineral exploration fields. He received a B.S. degree 
in geology from the University of Minnesota-Duluth, a M.S. degree in geology from the University of Alaska, 
and a Ph.D. in geology from the University of Missouri. 

Abstract: Mine waste characterization for metallic mining in Minnesota: Requirements, applications, and benefits - 
Minnesota mineland reclamation rules 6130 and 6132 include the requirements for mine waste characterization in 
ferrous and nonferrous mine permit applications. No specific methods or tests are prescribed providing the flexibility to 
tailor a mine waste characterization program to individual projects. However, nearly all characterization programs 
progress from static chemical tests to kinetic rock weathering tests and may proceed incrementally as the data collected 
informs what additional testing is needed. Mine waste characterization programs should be based from a conceptual 
model of the mining project that identifies the key chemical processes that will need characterization. The scope of a 
mine waste characterization program must consider the entire life of mine from construction through closure. 

Information collected from a mine waste characterization program provides the foundational chemical data required to 
make science-based decisions related to chemical release from mine wastes. Often waste characterization data is 
incorporated into water quality prediction models to develop mine waste management strategies that will ensure 
protection of natural resources. In Minnesota, mine waste characterization programs have been used to support ferrous 
and non-ferrous permit applications. Currently, eight different Minnesota mining operations, either permitted or 
pursuing a permit to mine, are conducting mine waste characterization studies.  

A robust mine waste characterization program provides the best chemical information to develop mine waste 
management strategies that reduce the environmental uncertainty associated with mining. Reducing the uncertainty 
associated with mining fundamentally reduces the environmental risk which in turn reduces the financial assurance 
liability for mineland reclamation. 

Christie Kearney, PolyMet 

Bio: Christie Kearney, P.E., is the Environmental Site Director at PolyMet 
Mining in Hoyt Lakes and has been doing environmental permitting and 
engineering for over 20 years, including 13 years on the PolyMet project as 
both an employee and a consultant before that. Christie has an undergraduate 
degree in Environmental Science and a Master’s Degree in civil engineering, 
both from the University of Minnesota, Twin Cities. 

Abstract: Tailings basins are not all created equal - 
PolyMet’s tailings basin is the most studied aspects of the 
PolyMet Project. Our design has been through multiple 
rounds of regulatory and independent reviews, yet it 
continues to be subject to questions and concerns in the 
news and lawsuits. This presentation will go over tailings basin design information in general, 
PolyMet’s specific design, and how it differs significantly from other tailings basins in the 
news. 

Cara Santelli, University of Minnesota, Twin Cities 

Bio: Associate Professor; PhD, 2007, MIT/WHOI Joint Program in Oceanography; Dr. 
Santelli is an Associate Professor of Geomicrobiology and Bioremediation at the 
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University of Minnesota in the Department of Earth and Environmental Sciences and a member of the 
BioTechnology Institute.  Research in the Santelli lab examines the impact of microbial activity on geological 
and environmental processes such as mineral formation, mineral alteration and weathering, metal and 
metalloid redox transformations, nutrient biogeochemical cycling, and the remediation of polluted 
environments.  Applied research areas include the remediation of inorganic pollutants such as selenium, 
nickel, copper, manganese, and cobalt from industrial and mining wastewaters using nanominerals and 
microorganisms. 

Abstract: Remediation of metals and metalloids in mining and industrial wastewaters (Cara M. Santelli1,2, Tingying 
Xu1,2, Mary Sabuda1,2, Carla Rosenfeld3, Todd DeJournett4) 1Department of Earth and Environmental Sciences, University 
of Minnesota, Minneapolis, MN, USA; 2BioTechnology Institute, University of Minnesota, Saint Paul, MN, USA; 
3Quantitative Bioelement Imaging Center, Chemistry of Life Processes Institute, Northwestern University, Evanston, IL, 
USA; 4GeoSyntec Consultants, Minneapolis, MN, USA - Many industrial and mining activities generate wastewater 
streams containing elevated metals and metalloids that must be lowered before being released into the environment. 
To reduce or remove Se from these waters, a variety of physical, chemical, and biological treatment technologies have 
been developed.  More cost-effective, passive biological treatment strategies are increasingly utilized, but novel and 
improved technologies must be developed to deal with the complex waste streams that are generated.  Further, there is 
potential to recover some of these metals and metalloids for reuse in downstream applications.  Our research has 
looked specifically at the role of microorganisms, including fungi, and biominerals in the removal of selenium (Se), 
manganese (Mn), cobalt (Co), and copper (Cu) from a variety of wastewater streams throughout the region.  
Microorganisms promote bioremediation through the promotion of metal redox transformations leading to solid 
biomineral precipitation, such as for Se and Mn.  Recent laboratory experiments with industrial wastewater show great 
potential for fungal bioremediation technology development.  Further, our studies show that Mn oxide biominerals 
present great potential for scavenging other metal contaminants, even in complex brines.  Removal of multiple 
contaminants in a single system or in highly selective, sequential systems demonstrates great potential for 
bioremediation with added value for metals recovery. 

Sylvie St. Jean, New Gold Canada 

Bio: Dr. St-Jean has over 20 years’ of experience in the mining space. Sylvie 
started her career as a research scientist for the Government of Canada, 
where she was involved in developing an alternative to the fish survey for 
the Canadian Metal Mining Environmental Effect Monitoring (EEM) 
Program.  She served as a Member of the Canadian National EEM Science 
Committee, the EEM National Committee and on the Board of Directors of 
National Nearshore Monitoring Committee.  During her tenure at the 
government Sylvie received the Young Canadian Scientist Award.  Dr St-
Jean then joined industry and has over 10 years’ operational experience at 
various sites.  Except for the three years she spent as the Canadian and 
USA Compliance Manager in the energy sector, Sylvie has worked as the 
onsite environmental manager for mines such as Teck Coal, Ambatovy (Africa) and now New Gold Rainy River.   
Amongst her achievements, she led the first mine to obtain an environmental certificate for an open pit mine 
situated in a world hot spot for biodiversity under the rigorous IFC 2012 standards.  This work won her 
company the NedBank Capital Sustainability Business Award (2014) and the Syncrude Award for Excellence in 
Sustainable Development (2015).  She was also instrumental in developing plans to save two species in danger 
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of extinction; successfully re-introduced threatened frogs.  She also developed a plan to replant 5,000 Ha of 
primary forest and protect 18,000 Ha of primary forest.  Since her return to Canada, Sylvie has initiated a re-
design of the water management plan for RRM that will allow the mine to be resilient with regards to climate 
change.  She was instrumental in obtaining environmental and operational permits including a recent increase 
in mill throughput. 

Abstract: Water management in the Rainy River watershed…accounting for every drop - The Rainy River Mine (RRM), 
owned by New Gold Inc., is a gold mine located in the Rainy River District of northwestern Ontario, approximately 65 km 
northwest of Fort Frances (On) and International Falls (MN). The ore processing is carried out using whole ore 
cyanidation for gold recovery and cyanide destruction carried out in the plant. Water used in ore processing was initially 
borrowed from the Pinewood River to build an on-site inventory along with pit dewatering. In order to minimize flow 
loss in the Pinewood River, as much water as reasonably practical is to be returned to the Pinewood River with the final 
discharge location optimized to maximize the benefits of additional stream flow. The mine water management was 
previously designed using standard mining methods based on the last 100 years precipitation records (up to 2010). 
However, the weather patterns in the last 4 years have shown some important variations in relation to historical data. 
This has prompted a complete re-think of how water is managed on site in order to render RRM nimble and able to react 
within days to shifting weather regime. This presentation will highlight the water management tools and approach 
developed by RRM. 

Kris Anderson / Ryan Peterson, Kraemer Mining & Materials / City of Burnsville 

Bio: Kris Anderson is the Technical Services & Business Development Manager at Kraemer Mining and 
Materials.  Kris has a Bachelor of Science degree in geology and has 23 years of experience in the aggregate 
materials and industrial minerals sector with specific expertise in business development, exploration geology, 
permitting/environmental compliance and public relations. Kris enjoys finding ways to solve complex 
problems with creative, analysis driven solutions that are grounded in common sense for all stakeholders.  
Outside of work Kris enjoys cycling, alpine and cross country skiing and spending time with his wife and 8 year 
old son. Ryan Peterson works for the City of Burnsville.  He has a Bachelor of Arts in Physics from the Hamline 
University and a Bachelor of Science in Civil Engineering from the University of Minnesota.  He worked for four 
years at the TKDA consulting firm in the aeronautical/airport engineering division before working in different 
capacities for 16 years at the City of Burnsville including his current role as Public Works Director.  He lives in 
South Minneapolis by Lake Nokomis and specializes in chasing around his two middle school age boys and 
enjoys traveling with wife and children when possible. 

Abstract: Public/Private Partnership Success – A Collaborative Approach for Highest and Best Use - Processing and 
mining of aggregate materials typically create some discharge streams and byproducts.  When companies work with 

governmental entities in the area of their operation there may be opportunities to put them to a 
higher and better use.  A review of the City of Burnsville and KMM’s successful approach to work 
collaboratively to create a beneficial use of water that would otherwise have been discharged 
will be discussed along with upcoming additional opportunities that the project presents.    

Houmao Liu, ITASCA Consulting Group 

Bio: Dr. Liu has more than 25 years of project experience in mining hydrogeology, 
geochemistry, and groundwater flow modeling. He has worked on and directed 
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numerous mining hydrogeology projects in southern Africa, South America, Turkey, North America, Russia, 
and East Asia. He has also been the Principal-in-Charge of Itasca's hydrogeologic projects for key mining 
companies such as Alrosa, De Beers, Cameco, Anglo American, Debswana, Doe Run, Freeport McMoRan, Rio 
Tinto, Goldcorp, and Codelco. These projects include mine dewatering, slope depressurization, water 
management of surface and underground mines, environmental impacts, and mine water quality. In addition, 
Dr. Liu has extensive experience in the code development of MINEDW, as well as more than 25 years of 
groundwater flow modeling experience using other commercial codes such as MODFLOW, MT3D, and 
FEFLOW. He has taught mining hydrogeology short courses at the Society of Mining, Metallurgy & Exploration 
(SME), Cameco, Anglo American, Debswana, and the American Rock Mechanics Association (ARMA). He also 
provides expert opinions for regulatory hearings and due diligence reviews. In addition to his project 
experience, Dr. Liu participated extensively in the early development of the engine portion of REBOP. He also 
taught the hydrogeologic section of several caving short courses that Itasca has offered in the past few years. 

Abstract: Overview of Mine Water Management - This presentation provides an overview of major components of 
mining hydrogeology, the impacts of water on mining, and impacts of mining on water resources. It emphasizes that 
effective mine water management requires multidisciplinary efforts. It also presents methods of mine dewatering, slope 
depressurization, and key aspects of water quality related to mining activities. The presentation concludes with the 
importance of hydrogeologic investigation, monitoring, and planning. 

Suzanne Pierce, University of Texas, Austin 

Bio: Suzanne A. Pierce, PhD, is a Research Scientist with the Texas Advanced 
Computing Center and Environmental Science Institute in the Jackson School of 
Geosciences. Dr. Pierce leads an NSF-funded community of researchers using 
intelligent systems to understand Earth, including water, energy, urbanization, and 
ecosystem services (IS-GEO.org). Results from her research develop tools and 
techniques that aid integrated modeling and group decision support. She's received 
awards both locally and internationally for innovation and engagement. 

Abstract: Advances in artificial intelligence for water resource management - Artificial 
intelligence - or AI - is helping people make better decisions about how to manage water 

resources. That's because scientists are taking the best tools of advanced computing to help make science-based 
decisions about complex and pressing problems in how to manage Earth's resources, 
including water. Some of those tools include benchmarks that make data accessible on 
open repositories and help ease testing on machine learning algorithms and other 
methodologies from intelligent systems. Other tools include new kinds of interfaces and 
visualizations that help decision makers see meaning in data. 

Mike Liljegren, Minnesota DNR 

Bio: Supervisor, Mine Permitting and Coordination Section, MN DNR Lands and 
Minerals; B.S. Geosciences (Hydrogeology) North Dakota State University; 24 year 
of experience in Hydrogeology/Hydrology and 15 years of experience in mining 
hydrology, environmental review and permitting of mining projects. 
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Abstract: Water law in Minnesota and the Statutes and Rules that govern it - Water Law in Minnesota and 
the Statutes and Rules that govern it – Basic overview of Minnesota Water Law and the Statutes and Rules 
that govern the appropriation and use of the State’s water resources and how that relates to Mining. 

Mike Graham, WENCK 

Bio: Mike Graham is a wetland specialist with specific experience in 
delineation, permitting, regulatory issues and restoration plans. He has over 
30 years of experience, principally in the Upper Midwest and primarily in 
the state of Minnesota and has past experience working for the U.S. Army 
Corps of Engineers St. Paul District and as a technical advisor to Local 
Government Units administering the Wetland Conservation Act. Mr. 
Graham has been a project manager for a wide range of projects including 
sand/gravel, precious metal and iron mines, interstate pipelines, major 
landfill expansions, industrial development, commercial/residential 
development and wetland bank projects. He specializes in large, 
controversial and technically challenging projects involving Corps Individual 

Permits. Mr. Graham has been working on wetland banking and restoration projects since the mid-1990’s. He 
owned his own environmental consulting business before joining Wenck in 2012. 

Abstract: Waterway regulation changes and subsequent impacts to mining - In recent years, it has become increasingly 
challenging to understand who is regulating what as far as water resources in Minnesota. Recent changes to the 
definition of “waters of the United States”, potential assumption of the federal Section 404 program by the state and 
other topics will be explored and discussed. 

Catherine Nueschler, Minnesota PCA 

Bio: Catherine Neuschler is the manager of the water assessment section in 
the Minnesota Pollution Control Agency’s Environmental Analysis and 
Outcomes Division. In that role, she oversees work related to the 
development of water quality standards and effluent limits; the Agency’s 
ambient groundwater monitoring network; investigations into potential, 
persistent, and emerging contaminants; and the impaired waters list. 
Catherine has been with the MPCA since 2006, and has previously worked 
on air quality issues and supervised the agency rules unit. She holds a 
Master of Public Affairs degree from the O’Neill School of Public and 
Environmental Affairs at Indiana University and an undergraduate degree 
from Macalester College. Catherine lives in St. Paul. 

Abstract: Update on MPCA’s Water Quality Standards Workplan - Catherine will give an update on the MPCA’s 
progress through the Agency’s water quality standards workplan for 2018 – 2020. She will particularly focus on active 
standards projects, including the process of updating the Class 3 & 4 water quality standards, and provide some brief 
thoughts on what other water quality standard work may be upcoming. 
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Dave Williams, Bureau of Land Management, Retired 

Bio: Dave Williams earned a BS in Geology from Bates College in Maine 
and an MS in Igneous and Metamorphic Petrology from the University 
of Montana.  He was employed with the Bureau of Land Management 
for over 40 years and had been stationed in Denver, Coeur d'Alene, and 
for most of his career, Butte, Montana.  Dave and his colleague Joan 
Gabelman were responsible for administering the federal mineral laws 
in the Butte Field Office. He was also been responsible for administering 
several AML projects in Western Montana.  Dave's expertise includes 
federal mineral laws, general reclamation issues, and mineral and metal 
exploration.  Dave has been actively involved with acid rock drainage 
issues through the Acid Drainage Technology Initiative and the Global 

Alliance. Being a mountaineer and a skier Dave has been active for several years on Climate Change issues 
having written, presented and co-chaired conference sessions on Climate Change. 

Abstract: Planning for Climatic Uncertainty: What are the Costs for an Extreme Precipitation Event at a Minesite? - 
One element of Climate Change that poses particular challenges for minesites is the increasing likelihood of extreme 
precipitation events. Increases in the percentage of precipitation falling as intense precipitation has increased 
throughout the United States and is projected to increase globally as the climate continues to change. An extreme 
precipitation event at the Zortman-Landusky Mine, a bankrupt minesite in North Central Montana, jointly managed by 
the U.S. Bureau of Land Management and the Montana Department of Environmental Quality can give us some 
perspectives on the costs that a minesite could potentially incur if storm water management relies on outdated or 
inadequate estimates of potential storm events.  This presentation discusses the repairs performed, the relevant costs 
and possible mitigations that might be used to develop more resilient and robust water management and closure 
options. It will also highlight ongoing climate change research and discussions that will be useful to be aware of. 

Carrie Jennings, Freshwater 

Bio: Dr. Carrie Jennings is the Research and Policy Director at Freshwater.  She 
applies her geology background to the policy that Freshwater promotes in the 
areas of surface water pollution and groundwater sustainability. She has mapped 
the surficial geology of half of the state during a 24-year, field-geologist career.  
She maintains a strong connection with the U of M where she did her MS and PhD. 
She is Adjunct in Earth Sciences; chairs their external Advisory Board and is a 
member of the faculty in the Water Resources Center.  She has taught a field-
oriented glacial geology course for the last 24 years and mentors graduate 
students across the U campuses. Jennings has twice been elected Town Board 
Supervisor and has served on the Planning Commission for Eureka Township, 
Dakota County where she kept water and the environment a priority in ordinance 

writing and planning in this agricultural community. She served on the North Cannon Watershed Management 
Organization and was their representative to the Policy Committee for Cannon River One Watershed One Plan 
process. 
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Abstract: Assessing the Thermal Impact of Aggregate Mining on a Cold-Water Stream - With special thanks to St. 
Thomas Applied Math students Brad Walton, Erik Sundberg and An Voand faculty Dr. Mikhail Shvartsman, Dr. Magda 
Stolarska, Dr. Jeni McDermott and Dr. Chuck Regan of the MPCA. The Vermillion River watershed is rich in high quality 
aggregate resources that are being actively mined because of their proximity to the Twin Cities metropolitan area. The 
impact of aggregate extraction on the long-term quality and quantity of water being discharged to the Vermillion River is 
important to assess to avoid impact to the river’s cold-water ecosystem. Although aggregate extraction in Empire 
Township and Rosemount is unlikely to directly impact surface water or base flow to the Vermillion River because of a 
groundwater divide, the dense dataset with detailed measurements of flow rate, grain size, and mineralogy was used to 
predict thermal plume migration in similar settings that are more likely to impact the Vermillion. Thermal plumes that 
move away from mine-pit lakes in Canada have been modeled with monitoring data and isotopes. Variables affecting 
how far a temperature anomaly migrates before the excess heat is dissipated include: factors affecting the groundwater 
flow rate (advects heat); the thermal properties of the sand and gravel (dissipates heat); annual temperature variations 
at the surface (background variability). A preliminary model created with the help of participants in an Applied Math 
Institute at St. Thomas resulted in estimates of thermal impacts being minimized once groundwater moved 200 m away 
from the mine pit lake. 

Al Trippel, ERM 

Bio: Al Trippel is a Partner with ERM based in Minneapolis US.  With nearly 40 
years of experience in global mineral exploration, development, operations, and 
closure/reclamation, he brings unique and integrated ways of turning complex 
mine life sustainability concepts into simple applied actions which create business 
value. 

Abstract: Global Perspectives on 
water and mining – how they 
affect Minnesota - Global 
perspectives about water and 
mining are similar and different to 
those in Minnesota.   Too little, too 

much, cyclic, poor quality, uncertainty, climate change, rights, 
regulations, politics, and the like play out in in certain mining 
areas around the world.  The ever-increasing speed and 
influence of communication means that water issues are often 
easy to identify but are dynamic and morph over time.  How to 
leverage this global myriad of risks and opportunities may 
increase the effectiveness of navigating the local debates.  This 
presentation will include an open group discussion about ways the Minnesota mining community in might create holistic 
water management opportunities that protect the environment, ways of life, and the mining industry. 
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Exhibitors 
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Sponsors 
GOLD SPONSORS  

                     

CORPORATE SPONSORS  
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