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Course Schedule: 

• Welcome, Introductions and Safety Share 

• Overview of Non-Conventional Tailings Management Alternatives - The Dewatering Spectrum 

• Introduction to Non-Conventional Tailings Stack Siting, Material Handling and Stacking Plan 
Design and Operations - Risks and Opportunities  

• Additional Considerations in Hybrid Paste, Thickened Tailings, Co-Disposal and Co-Mingling 
Facility Material Dewatering, Handling and Deposition Planning 

• Non-Conventional Tailings Design Risks 101: How High is Too High; Seepage and Internal 
Drainage; Risks from Reliance on Bench Scale Tests 

• Introduction to Making the Business Case – Road Map and Key CAPEX and OPEX Cost Drivers 
from Dewatering Efficiency through Material Transport, Handling and Placement  

• Technical vs. Economic Feasibility – Planning a 100k tpd Non-Conventional Tailings Project in a 
Water Constrained Environments in North and South America 

• Designing the Test – Pilot Scale 

• Making the Business Case – Owner’s Perspective 

• Panel Discussion Emerging Challenges and Non-Conventional Alternatives Evaluations in a Water 
Constrained World – Discussion Panel and Q&A 

Course Outline: 

This short course addresses the business case for tailings management alternatives in increasingly 
water-constrained environments. Participants will explore non-conventional disposal alternatives, 
including filtered, paste, and co-disposal approaches as well as hybrid configurations. The course 
examines how water scarcity drives dewatering requirements, depositional stacking plan design, and 
ultimately shapes both the technical and economic feasibility of a project. 
 
Central to the course are technical challenges of meeting continually advancing standards of practice at 
large scales (50,000 tpd and above). Topics include dewatering efficiencies, critical state soil mechanics, 
driving gradients and seepage, and the question of practical height limits for stacked facilities. 



 
 

Discussion will be grounded in appropriate laboratory testing programs designed to bracket both 
optimistic and pessimistic field-scale performance, giving participants a framework for translating 
bench-scale results into defensible designs.  
 
Participants will also work through the key project drivers that shape a facility's risk profile: 
sustainability objectives, material characterization, water balance constraints, geochemical 
considerations, siting limitations, and operational realities. The course will demonstrate how these 
factors interact, and where common pitfalls arise, using both operating facilities and active pre-
feasibility and feasibility studies at scales exceeding 100,000 tpd. Case studies drawn from direct project 
experience span diverse settings, from Arizona to Florida and from Peru to Chile, will illustrate where 
the business case has been made, where it remains uncertain, and where the case was not made. 
 
Project planning will be presented from both the design engineer’s and the owner’s perspectives, 
highlighting how differing priorities and risk tolerances influence decision-making from concept through 
execution. 
 
 
Key Course Objectives:  

Objective 1: Evaluate the risks and opportunities of non-conventional tailings management alternatives, 

with particular emphasis on water constrained environments. 

 

Objective 2: Assess the business case for non-conventional tailings from a holistic perspective, 

integrating technical, economic, and operational considerations. 

 

Objective 4: Recognize the limitations of bench-scale and controlled laboratory testing and understand 

how to bridge the gap between the lab and field scales. 

 

Objective 5: Understand the geotechnical constrains on stacking height, including tailings behaviour 

under load in both drained and undrained conditions, and their implications for constructing stable 

tailings landforms.  

 

Objective 6: Identify technical and economic feasibility considerations that govern planning, design 

transition, and operations of filtered tailings management across a range of scales.  

 

Objective 7: Engage with the current and evolving state of practice and state of the art in non-

conventional tailings design and project piloting.  

  



 
 

Presenters: 

 

 
Joe Scalia 
Associate Professor, Colorado State University 
 
Joe Scalia is an Associate Professor in the Department of Civil & Environmental Engineering 
at Colorado State University specializing in tailings and mine waste research and education. 
He is the CSU Site Director of the Tailings Center, and co-chair of the Tailings & Mine Waste 
(TMW) 2026 Conference in Denver, CO. He is also the chair of the SME Filtered Tailings 
Working Group. He has authored over 70 peer reviewed publications and is an associate 
editor for the Journal of Geotechnical & Geoenvironmental Engineering and Geotextiles & 
Geomembranes, as well as an editorial board member of the Canadian Geotechnical Journal 
and Geosynthetics International. 

 

 

 
Colleen Crystal  
Senior Vice-President, Geotechnical Engineer, WSP, USA 
 
Colleen has over 28 years of experience in geotechnical engineering and seismic analysis and 
design for mine-waste tailings, landfill design and earthen embankment water retention 
dams seismic retrofit and design. She has served as EOR on during planning, design, 
construction, and implementation of several filter pressed dry-stack tailings storage 
facilities.  She was the technical design lead on several large-scale non-conventional paste 
and filtered tailings hybrid storage facility projects in IPS and SPS studies in Chile, Sweden, 
South Africa and Mexico.  She has also previously served on the BHP/Rio Tinto filtered 
tailings task force and has (or is currently) serving as third party independent reviewer, ITRB 
panel or Owners representative on several non-conventional tailings projects in planning 
stages.  She routinely provides due diligence, internal senior/peer review, external 3rd party 
independent review and also facilitates risk assessments on both conventional and non-
conventional tailings storage facilities, worldwide. 

 

 

 
Sue Longo 
Senior Principal Mechanical Engineer, WSP, Canada 
 
Sue is a principal and senior project manager with over 22 years’ experience in domestic and 
international mining projects, with a focus on backfill and tailings disposal in the mining, 
power and oil sand industries. Sue has worked on conceptual, feasibility and detailed 
engineering design mandates, as well as start-up and commissioning assignments and 
operation of pilot plants. She has acted as the design and site lead on a multimillion dollar 
contracted backfill delivery program for a closed uranium and gold mines in Canada. 



 
 

 

 
Matt Malgesini  
Senior Vice-President I, Geotechnical Engineer, WSP, USA 
 
Matthew (Matt) Malgesini has over 25 years of experience in geotechnical engineering, 
design, and construction. He specializes in the evaluation of tailings management 
alternatives including slurry deposition, cyclone sand dams, thickened tailings, paste tailings, 
and dry stack tailings deposition. Matt’s experience includes advancing the preliminary 
studies, planning, detailed design, construction, and operation of large, high throughput 
(+100,000 ton-per-day) tailings storage facilities in the US and globally. Matt is currently the 
Engineer of Record for three large tailings storage facilities: one in operation, and two in 
planning stages of engineering and development. 

 

 

 
Dr Ben Wickland 
Senior Principal Geotechnical Engineer, WSP, Canada 
 
Ben has worked in geotechnical and geoenvironmental engineering since 1998. He 
specializes in mine waste management and holds degrees in civil engineering and biology, 
with a PhD in mine waste co-disposal. Ben consults from Victoria, British Columbia (Canada) 
and leads WSP’s mine waste practice area network. Ben’s consulting experience includes 
design of mine waste facilities, engineer of record roles for facilities in construction, 
operation, and closure; mine waste alternatives assessments; risk assessments; field and 
laboratory investigations for site, borrow, and mine waste characterization. 

 
 

 

 
Dennis Rugg  
Manager - Tailings Technology and Projects, Freeport-McMoRan 
 
Dennis and works in the corporate Tailings, Crushed Leach, and Water group. Mr. Rugg 
joined Freeport in 2020 and has focused his efforts on tailings storage facility expansion 
projects, including siting, alternative technology assessments, multiple accounts analyses, 
and engineering/design of preferred alternatives. Mr. Rugg leads Freeport’s Tailings 
Innovation Group, which comprises a multi-disciplinary team of engineers and specialists 
focused on evaluating alternative tailings technologies for new TSF projects and supporting 
Freeport’s operations teams to review existing TSF technologies. The group’s goal is to 
identify commercially viable technologies that may result in water savings, improved social 
and environmental aspects, and/or enhanced geotechnical characteristics for our TSFs. 
Dennis and his colleagues also represent Freeport on the GeoStable Tailings Consortium. 
Prior to Freeport, Mr. Rugg was a Senior Geotechnical Engineer and Associate with Golder 
Associates Inc. (WSP) where he focused on project delivery and team management for 
multi-disciplinary tailings, waste rock, and coal combustion residual design and construction 
projects. While at Golder, his projects included the application of thickened, paste and 
filtered tailings technologies to evaluate the preferred, most cost-effective, and 
environmentally friendly waste management solutions for clients around the world 

 


