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Introduction

Uncertainty and Risks in Large Mining Projects:

- Technical
- Financial
- Environmental
- Social

Technical risks carry 
environmental and 

social risks and 
viceversa

Site C, Canada (from ~$9B to ~$16B)

Quebrada Blanca, Chile (from ~$5B to ~$9B)
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In BC
- Only 1 out of 2 approved mines are built
- Only 1 out of 4 approved mines are built 

on schedule

Globally
- During recent years, construction of 

mining projects average cost overruns of 
~40%



Introduction

Uncertainty amplifies the residual effect; creating the potential for it to be of higher magnitude; 
larger geographic extent or longer duration; potentially generating a more severe consequence.

Uncertainty also delays the environmental assessment process

$1M in environmental degradation becomes $100M

Magnitude

Very High

High

Moderate

Low

Very Low
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Navigating Uncertainty

2011/2015 2025

Improving confidence on mitigation effectiveness has been recognized as a need by 
regulators and practitioners
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“Mitigation Effectiveness” is not being documented. Evidence is lacking



Navigating Uncertainty

One source of uncertainty which is not listed is the “Execution Effectiveness” 
The general assumption is that Projects will be executed ”Successfully”

Source: BC EAO Effects Assessment Policy, 2020
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Navigating Uncertainty

The Iron Law

“The probability that any big project will 
blow its budget and schedule and deliver 

disappointing benefits is very high and 
very reliable”

Source: Flyvberg B., Gardner D. 2023, 
“How Big Things Get Done” 
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Navigating Uncertainty

Optimism Bias Strategic Misrepresentation Uniqueness Bias

A cognitive predisposition found with 
most people to judge future events in 

a more positive light than is 
warranted by actual experience

Proponents deliberately and 
strategically overestimate benefits 

and underestimate costs to increase 
likelihood of approval and funding

The tendency individuals have to 
think they are more unusual than 

they actually are

Reference Class Forecasting is a method for predicting future performance of projects by 
analyzing the actual outcomes of similar projects

It should be used in the assessment of residual impacts and in the 
assessment of risk derived from uncertainty 
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Navigating Uncertainty

How much risk 
is acceptable on 

the face of 
uncertainty?

We define the 
criteria for risk 

tolerance
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Mitigation Case Studies
Environmental

High elevation grasslands at Fording River Extension

EAO Reasons for Decision, October 10, 2025

Ministry of Water, Lands and Resources Stewardship, Memo July 22, 2022

High Uncertainty because of the complexity 
of this mitigation and lack of evidence of 

success in the past
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Mitigation Case Studies
Environmental

Water quantity and quality at Red Chris
• Original water balance predicted the need for treatment and release of 

water from the Tailings Management Facility (TMF) 
• Mine hasn’t discharged water from the TMF up to date
• TMF not performing as designed or expected
• Seepage flow from the TMF is higher than anticipated
• Adaptive management measures were implemented to recover seepage
• Plume of seepage currently migrating downstream of TMF

Water balances carry a high 
level of uncertainty in 

mining projects
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Mitigation Case Studies
Environmental

Sources of uncertainty when  water 
treatment is proposed as mitigation:
- Water balance
- Treatment capacity
- Capital expenditures
- Operating expenditures

EA Process is supported by feasibility level 
information, but the engineering of all 
Project components are not developed to 
the same level. Engineering focus is on 
the components that generate product; 
not on the mitigation measures.
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Mitigation Case Studies
Environmental

Insufficient water treatment capacity
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Mitigation Case Studies
Social

2005 Red Chris Mine

Social Impact Assessment

SIA 

wording

Return migration could put stress on 

“housing, schooling and social 

services.”

Expected 

Residual 

Effects

After mitigation: “more community 

services,” “increased housing 

stock,” and “a healthier population.”

Local jobs

+ income

Tahltan 
workers
return or 
remain

in 
community

Housing, 

schooling

and social 

services

face transition 

pressure

After mitigation:
More community 
services + better 

awareness of 
addiction + more 

housing +
healthier population

Mitigation: Publicize lack of 

housing on reserve; anger 

management and marriage 

counseling; resources for 

local schools; substance 

awareness programs
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Mitigation Case Studies
Social

Red Chris: what actually happened?

EXPECTED: jobs and income keep / bring people home  →  local housing, schooling, social services and health improve

OBSERVED / LEARNED

Mine jobs

created

Rotational roster

+ muster points 
(Smithers, PG, 

Kelowna, Vancouver)

Households base

in larger service

centres

Population, students

and service demand

shifts away

Local hires
≠

local 
presence

The mitigation measured access to work, but the 

predicted benefit depended on households staying 

in / returning to the affected communities.

Rotation, muster points, schooling, housing, health 

care and family logistics made larger centres more 

practical for many households.

Benefits leaked to the places 

where workers actually lived

Mitigation effectiveness must test the predicted social outcome — not just count 

the mitigation activity.
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Other social mitigation examples worth testing for effectiveness

Local procurement: contracts captured by regional 

intermediaries, not affected communities.

Test: local ownership, local employees, payroll location, 

capacity retained after construction.

Training-to-employment: training counts look good, but 

conversion to stable employment is weak.

Test: hire rate, retention, progression, reasons for 

attrition.

Safe workplace / sexual harassment controls: policies 

exist but women and Indigenous workers still exit.

Test: reporting confidence, resolution time, retention, 

repeat incidents.

Housing and cost-of-living: benefits increase pressure 

on scarce housing and services.

Test: rent, vacancy, waitlists, displacement and worker 

household choices.

A mitigation measure should not be considered successful just because the company 

promised it, documented it or implemented the actions.

It should be judged by whether it actually changed the social outcome it was 

meant to improve.

Mitigation Case Studies
Social
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Conclusions

- Little evidence that mitigation effectiveness evidence is being 
considered in environmental assessments. Reference class forecasting 
can improve the process.

- Investing resources conducting research on mitigation effectiveness 
will help navigate uncertainty and speed up the assessment of 
residual project effects.

- It doesn’t matter how good an environmental assessment is done if 
the Project is poorly executed.
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#iaia26

Let’s continue the conversation!
Message me your questions or comments in the IAIA26 app.
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