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Thank you Ben. It is a pleasure to be here. 

Speaking during “Mining and Finance Day” is notable for me. Over the last several years, I’ve had the opportunity to work with clients who face the reality of active closure after years of successful mine operations and also with investment-oriented clients who want to understand the closure-related risk to their investment in a greenfield mining project. Both “realities” require an understanding of the changing financial risks within an ever-increasing timeline related to mine closure.



• Expectations for mine closure costing are 
increasingly global

• There’s now a place for everything and 
everything needs a place

• Perpetuity has a number
• Economic trade-offs between direct cost 

and long-term cost obligations
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First off, many mining companies successfully plan, fund and implement mine closure. This is true around the world. I believe more credit is due to those projects that showcase a successful, full life-cycle transition to post-mining. I believe the San Manuel Mine and Plant Site closure in southern Arizona is an excellent example of a successful, large-scale mine closure. 

However, we also recognize there are more examples of contemporary and legacy mine impacts that represent inadequate closure planning – whether it be the lack of a robust plan and/or the funds to implement the closure plan.

So, what is happening? First, expectations for mine closure cost estimates are increasing consistent and global. It doesn’t matter where you operate. These global expectations have expanded to define far more than the cost of regrading and revegetation at the end of the mine life.

Mine operations with or without active water management are subject to scrutiny as to how long the operator’s obligation extends after mining stops. Perpetuity has a new number.

Finally, given the comparison of direct costs associated with active closure and the potential long-term cost obligations, many operators conduct economic trade-off studies during project planning phases. These comparisons are more meaningful now than ever.
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Here’s an illustration of how global expectations for closure planning and costing have evolved.

We see a typical project development timeline. Planning – with a possible standby time as market conditions might required – followed by construction and then operations. Once the decision to close a mine is made, there is typically an interim period when the operator conducts detailed engineering, cost estimating and likely re-permitting of the property under the final, approved closure plan.

Active closure represents the period of earthworks, civil works and erosion controls. Post-closure follows active closure and includes vegetation and water quality monitoring. Post-closure can also include active water management.

The shaded process highlights the parallel planning documentation related to closure. From the initial planning stage to construction and post-closure monitoring, you can see the increasing level of detail in planning and costing.

Concurrent reclamation is emerging as a global expectation. Operators are expected to conduct closure activities during operations. This can be revegetating the outslope of the starter embankment for an upstream tailings facility, designing the mine rock piles in a non-prismatic manner, containing potentially acid-generating materials with non-acid generating materials, etc.

The interim period prior to the start of closure is now part of most financial assurance calculations. In short, regulators want to have funds to maintain environmental controls an inactive mine site, to conduct closure engineering and procure construction services. This assumption is common in surety cost estimates which are designed to address a default by the mine operator.

Finally, the post-closure period has always been part of the closure plan. What is changing is the assumptions around how long this period should be.
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Let’s take a closer look at the operations to post-closure period.
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Let’s take a closer look at the operations to post-closure period.
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5 years and we’ll check

30 years is a reasonable assumption

to

100 years and counting

to



Property, Location, 
Owner

Start of 
Operation

Current 
Production

Commodity and Mining 
Method

Comment

Fort Knox, Alaska, 
Fairbanks Gold 
Mining, Inc., Kinross

1997 40,000 ore 
tonnes/day

Gold
Open Pit, Carbon-in-pulp 
mill and heap leach

2013 Closure 
Plan assumed 
mining ceases 
Dec 31, 2020

Greens Creek, 
Alaska, Hecla Mining 
Company

1987 2,000 ore tonnes
per day

Silver, Gold, Zinc and 
Lead
Underground, mill 
operations, dry stack 
tailings

Estimated end of 
mine life in 2028

Red Dog Mine, 
Alaska, Teck 
Cominco Alaska and 
NANA Regional 
Corporation

1989 10,000 ore 
tonnes/day

Zinc and Lead
Open Pit, mill operations

Estimated end of 
mine life in 2039

Chino Mine, New 
Mexico, Freeport 
McMoran Copper 
and Gold, Inc.

1910 36,000 ore 
tonnes per day
150 million 
pound copper 
production via 
SX/EW

Copper
Open Pit, mill and leach 
operations, conventional 
tailings

Estimated end of 
mine life in 2036
Completed 640 
acres of 
reclamation in 
2013



Property, Location, 
Owner

Start of 
Operation

Current 
Production

Commodity and Mining 
Method

Comment

Continental Mine, New 
Mexico, Freeport 
McMoRan Copper and 
Gold, Inc.

1968 6,500 ore tons 
per day

Copper
Open Pit and Underground, 
conventional tailings

Restart in 2016, 
estimated end of 
mine life in 2025

Questa Mine, New 
Mexico, Chevron 
Mining Inc.

1919 to 2014 
(UG)

1964 – 1983 
(Open Pit)

14,000 ore tons 
per day

Molybdenum
Underground Block Cave, 
mill flotation, conventional 
tailings

Chevron 
announced closure 
in June 2014

Tyrone Mine, New 
Mexico, Freeport 
McMoRan Copper and 
Gold, Inc.

1916 to 1921 
(UG)

1967 to 1992 
(open pit mill)

1984 to 
present 
(SX/EW)

100 million 
pound copper 
production via 
SX/EW

Copper
Open Pit, leach operations

Estimated end of 
mine life in 2020
Completed 4,600 
acres of 
reclamation 
between 2003 and 
2013



Property, Location Current Life of Mine 
(Years)1

Surety Cost Estimate (USD)
Undiscounted

Fort Knox, Alaska2 5 99,231,393 2013
Greens Creek, Alaska3 13 68,918,907 2014

Red Dog Mine, Alaska4 24 305,150,000 2010
Chino Mine, New Mexico5 21 493,450,000 2007
Continental Mine, New Mexico6 9 25,588,000 2014
Questa Mine, New Mexico7 0 1,109,602,975 2013
Tyrone Mine, New Mexico8 5 480,504,000 2008

1. As of January 1, 2015
2. Alaska Department of Natural Resources, (2014) “Mining Reclamation Bond, 

Reclamation and Closure of the Fort Knox and True North Mines,” issued to Fairbanks 
Gold Mining, Inc.

3. Alaska Department of Natural Resources, (2014) “Corrected Approval of June 2014 
Greens Creek Mine Reclamation Plan” issued to Hecla Greens Creek Mining Company, 
August 14.

4. Alaska Department of Natural Resources, (2010) “Mining Reclamation Bond, Red Dog 
Mine Reclamation and Closure and Dam Authorizations,” issued to Teck Alaska 
Incorporated, June 30.

5. Golder (2007) “Chino Closure/Closeout Plan Update, Chino Mines Company,” submitted 
to the New Mexico Environment Department and the MMD, August 28.

6. Telesto (2014) “2014 Continental Mine Closure/Closeout Plan Update,” December.
7. Chevron Mining Inc. (2013) “Questa Tailings Disposal Facility and Stormwater

Management and Water Treatment Project,” submitted to the Mining and Minerals 
Division of the New Mexico Energy, Minerals and Natural Resources Department, 
October 17.

8. MMD (2008), Appendix A, Mine Closure Financial Assurance Summary, Permit DP 1341 
and GR010RE, Tyrone Mine, issued December 23.



Property, Location, 
Owner

Discount Rate Long term 
inflation rate

Post-Closure Operations 
and Maintenance Period

Reference

Fort Knox, Alaska, 
Fairbanks Gold 
Mining, Inc., Kinross

7.8% 3.5% 18 years (8 years WQ 
standards achieved, 
additional 10 years 
monitoring)

Kinross 2013

Questa Mine, New 
Mexico, Chevron 
Mining Inc.

6.81%1 2.62%2 128 years (28 years 
reclamation and water 
treatment, 100 years 
water treatment and 
monitoring)

Chevron 2013

1 Composite aggregate bond indices:  Lehman Brothers US Government Aggregate Bond Index (1991 to 2007), Barclays 
Capital Aggregate Bond Index (2008 to 2012).

2 US Department of Labor – Consumer Price Index – All Urban – West Consumers, Average from 1991 to 2012



• Reported annually 
by the Mining and 
Minerals Division of 
the Energy, Minerals 
and Natural 
Resources 
Department

• Questa (Chevron)
• Tyrone, Chino and 

Continental (FCX)



• Copper, Open Pit, leach 
operations

• ~ 100 year operating 
history

• Approximately 8,500 
acres of disturbance

• Completed 4,600 acres 
of reclamation between 
2003 and 2013

• $149MM Direct Cost



5MM USD per Year
Year 6 through 10

2.6MM USD per Year
Year 80 to 100



Property, Location Average Treatment 
Rate (gpm)

Treatment Method(s) Average Cost 
per kgal

Duration 
(years)

Red Dog Mine, 
Alaska

2,900 Lime Neutralization with 
High Density Sludge

4 100

Chino Mine, New 
Mexico

1,000 Lime Neutralization with 
High Density Sludge

5 100

Questa Mine, New 
Mexico

1,300 Lime Neutralization with 
High Density Sludge

7.5 100

Tyrone Mine, New 
Mexico

500 Evaporation 7 5
475 to 275 Lime Neutralization with 

High Density Sludge 
coupled with membrane 
filtration

20 95



• Tyrone Mine
• Reported by MMD





• “All inclusive” closure cost estimates are a 
global phenomena

• Perpetuity >= 100 years
• Source control (active closure) and 

management of migration (post-closure) 
economic trade-offs are increasing in scale

• Financial assurance industry is adapting
• ARO accounting can be the fastest 

changing liability on the balance sheet
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