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Captrics is a capital project consulting firm that 

provides advisory and project management support 

to the mining, battery manufacturing and industrial 

infrastructure industries. 

Ken Murray is the CEO of Captrics Consulting which he 

founded to increase the effectiveness and efficiency of 

the capital projects industry through the use of 

improved management techniques and new 

technologies. He can be succinctly described as a 

serial systems thinker and a proud generalist.

He is a professional mechanical engineer and 

professional project manager with over 25-years 

experience in capital projects, management 

consulting, innovation and technology. His career has 

seen him lead small to large mega-projects capital 

projects in across Africa, North America and South 

America on both EPCMs and owner’s teams.



The objective of this presentation is to provide objective insights into project performance for educational 

purposes only. The views and opinions stated by Captrics Consulting are not to be used for any commercial 

guidance or any other purposes.

The information in this presentation is derived from publicly available information on various mining capital 

projects that are subject to reporting on the SEDAR. The limited nature of this information means that certain 

inferences have been made which may or may not be accurate.

Only as much specific project information has been divulged as to demonstrate the various concepts / 

principles. Owner names / project names have been deliberately omitted.

DISCLAIMER
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KEY PILLARS OF PROJECT SUCCESS

Realistic Feasibility Study

• Contains All Scope

• No More Trade-Offs

• Adequate Detail

• Realistic Budget

Appropriate Execution Strategy
• Well Thought Out and Written Down Before Starting

• Work Packaging and Contracting Strategy is Appropriate

• Strategy Suits Situation and Capabilities of All Players

• Complexity Appropriate for Size/Risk of Project (KISS)

• Realistic and Detailed Schedule

• Integration of Scope / Controls / Reporting Mapped Out

Competent Engineers
• Technical Competency

• Understands Regional Requirements

• Understands That Engineers Drive 90% of Cost Base

• Not Spread Too Thin

• Look For People Not Brand

• $1 in  Design Office Saves $10 on Site 

Competent Constructors
• Construction Competency

• Construction Management Competency

• Flexibility Aligns With Project Execution Strategy

• Not Spread Too Thin

Competent Operational Readiness

• Positive Conflict With Project Team

• Mobilize Staffing At Most Appropriate Timing

• Realistic Expectations For Ramp Up

Competent Permitting and 

Engagement

• Realistic permitting and engagement plan

• Thorough prior engagement

• Permitting advanced ahead of construction needs

Effective Org Structure

• Escalation Points

• Integration of Management / Controls / Reporting

• Integration of Technical

• Aligned to Execution Strategy

Timely Cash Flow / Financing

• Availability of Cash Doesn’t Impede Project Activities

Note: Lowest cost is not a key pillar of success for any of these items... it is an outcome. Procurement teams 

that drive down costs for these core competencies are typically destroying the project and value.

Competent Owner’s Team / Management
• Understands Projects Holistically

• Has Appropriate Experience in All of Project Delivery

• Keeps Optimism Bias in Check

• Doesn’t Overextend Responsibilities vs. Staffing

• Ensures Key Pillars Are In Place

Almost all project 

issues can be 

traced back to the 

Owner’s Team



PROJECT NO. 1

PROJECT DETAILS

Project Type: Gold, Open Pit, SAG-Ball, Gravity-CIL, Slurry Tails

Location: Remote Site (Camp), Canada

Throughput Capacity: 16,500 ktpd (Phase 1 of 2)

Execution Model Owner-Execute – Mining, Bulk Earthworks

EPC (Fixed Price) – Mill and Infrastructure

PILLARS OF SUCCESS RATING REASONS

Competent Owners Team • Most of team had not worked in Canada before

• Many of team had not constructed a full project

Effective Org Structure • Can’t tell from public information

Realistic Feasibility Study • Capex produced in Q2-2021 and was not escalated

Appropriate Execution Strategy • Schedule didn’t align to winter

• Owner committed to too much self-execute without adequate team

• EPC locked into a T&M contract – high risk for changes

Competent Permitting and Engagement • Permits acquired on time

Competent Engineers • EPC had never completed a Canadian project

Competent Constructors • EPC had never completed a Canadian project and only one in North America

Competent Operational Readiness • Owner has taken over commissioning activities (lacking engineer support)



PROJECT NO. 1
PERFORMANCE
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Forecast Capex Over Life Cycle

•Start Engineering

•EPC Contract Award

•Start Site Works

•EPC Eng = 63% Complete

•90% of POs Placed

•Camp Completed

•Civils Started

•Phase 2 Equipment Increases  (+$54m)

•PO for Construction/Mining Fleet

•EPC Eng = 73% Complete

•Mill E/works Complete

•Mill Concrete Started

•Mill Building Steel Arriving

•Wildfire (3-week 

delay)

•Cost and schedule on track (Q2 

‘24)

•"The lag between the spend and 

percentage of completion is as 

planned and consistent w ith a 

typical project S-curve.“

•Mill building steel being erected

•Installing Major 

Equipment
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Execution Phase Performance

Planned Progress Actual Progress Forecast Capex Actual Spend

•Firs t Pour  H2 ‘24

•Concrete Complete

•Installing Major Equipment

•Install P iping  / E&I

•Ops Readiness Started

•Wildfire (1 week)

•Mine Fleet Assembled

•Previous Fires  = 6 

weeks delay

•Pre-Strip Started

•Owner Taken Over 

EPC Role

•Firs t Pour  Q4 ‘24

Planned concrete / 

building construction in 

winter

Owner couldn’t deliver 

on bulk earthworks on 

time (Q1 2023)

Extension of Time With 

Constr. & Ops Teams = 

~$7-10m/month

EPC Also Absorbed 

Many Cost Overruns

This was known at FS 

stage!

How did they adjust 

existing POs to increase 

capacity?

COMMENTARY

1. Starting point was somewhat flawed (costs and schedule)

2. Owner’s or EPC team didn’t seem to have experience in Canada to 

understand weather issues related to construction.

3. EPC (fixed price) didn’t protect against all of the risks – not known 

how much EPC contractor absorbed but it is expected to be high. 

Also not known how much they are still to claim.

4. EPC (fixed price) did not protect against schedule risk.

5. Future forecasts are still ambitious (complete construction and 

commissioning in 3 months and $27m)

6. Expect that additional cost overruns due to delays are not 

incorporated into forecast and that EPC Contractor will submit 

claims to recover costs.

7. Risk that EPC contractor has provided low quality plant and ramp up 

is very slow = more working capital requirement.



PROJECT NO. 2

PROJECT DETAILS

Project Type: Gold, Open Pit, HGPR-Ball, Gravity-Leach-CIP, Slurry Tails

Location: Remote Site (Camp), Canada

Throughput Capacity: 36,000 tpd

Execution Model Owner–Execute: Mining

EPCM: Mill and Infrastructure

PILLARS OF SUCCESS RATING REASONS

Competent Owners Team • Management team had not built many projects and was turned over several times

• Started without a seasoned project director

Effective Org Structure • Can’t tell from public information

Realistic Feasibility Study • Many gaps in FS became apparent later (Geotech etc.)

• Started with 9% contingency, no escalation allowance, no Forex allowance

Appropriate Execution Strategy • Schedule ran earthworks and concrete over winter to begin with

• Lots of equipment ordered late which resulted in rear-loading of schedule

• Not sure if T&M was appropriate for all contracts

Competent Permitting and Engagement • Permits weren’t an issue

Competent Engineers • Not sure how 80% of engineering is completed and cost increases aren’t identified

• Many gaps in FS became apparent later

Competent Constructors • Can’t tell from public information

Competent Operational Readiness • Good commissioning and ramp up

• Mobilized may a little too early



PROJECT NO. 2
PERFORMANCE

•60% Detailed Eng

•Firm Bids on All 

Equipment

•Site Mobilization

•73% Detailed Eng

•Earthworks started

•Camp = 25%

•Hedging of USD 

Exposure

•85% Detailed Eng

•Batch Plant and 

Concrete Started

•Camp = 60%

•700 workers

•Cost Increases : Scope, 

EPCM, Owner, Covid

•97% Detailed Eng

•Pre-Stripping

•Earthworks

•Equip Arriving

•Thickeners and Tanks

•Batch Plant Fire

•Cost Increases :

• Scope Gaps

• Winter  Construction

• Under-Estimated 

Costs

• Delay Costs

• COVID Impacts 

($430m)

•Camp = 100%

•Mill Building Up (50% cladded)

•Major  Equip Concrete Done

•Crusher  Delivered, Mills  in Fab

•OHL and Substation Started

•87% of POs Awarded

•850 Workers

•Pre-Strip 

Complete

•TMF, Ponds

•Gyratory and 

HPGR Installed

•Night-Shift

•OHL and 

Substation 

Complete

•1900 Workers

•Construction Complete

•Firs t Gold

•Commercial Production in Q3 2024

•90% Ramp Up by end-2024

COMMENTARY

1. COVID Impacts Estimated by 3rd Party = $450m

2. Remainder of $1.35b of overrun must be poor feasibility coupled with 

poor management

3. Not sure how one can start with 73% detailed engineering complete 

and firm bids on all equipment and  and not realize such massive 

scope and cost gaps? Poor management / EPCM!

4. Equipment obviously ordered very late but not sure how detailed 

engineering can be advanced if so -> clearly over-reporting

5. Substantial scope changes are quite evident but not explained

6. Habitual reliance on outdoor construction in winter probably not 

allowed for

7. Night-shift, hedging costs not allowed for in FS

8. Strange that same end date was kept instead of shifting it out 

instead of incurring >3x winter construction costs

$1,236 $1,236 $1,304 

$1,866 

$2,965 $2,965 $3,095 
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Forecast Capex Over Life Cycle
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Execution Phase Performance

Planned Progress Actual Progress Forecast Capex Actual Spend

•TSF, Roads, Ponds  etc.

•Major  Equip Install

•CIP Tanks Start

•Piping / E&I Start

•Need more beds

•1500 workers

•Piping 80%

•E&I 80%

•Tanks 80%

•Power On

•1800 Workers

•400 Ops Team

•Commissioning  

Started

•Dry Area 

Complete

•Piping 90%

•E&I 90%



PROJECT NO. 3

PROJECT DETAILS

Project Type: Gold, Open Pit, SAG-Ball, Gravity-Leach-CIP, Slurry Tails

Location: Remote Site (Camp), Canada

Throughput Capacity: 10,000 tpd

Execution Model Owner-Execute – Mining, Bulk Earthworks

EPC (Fixed Price) – Mill and Infrastructure

PILLARS OF SUCCESS RATING REASONS

Competent Owners Team • Not one of their team had technical skills or experience to complete a project from start to finish

Effective Org Structure • Can’t tell from public information

Realistic Feasibility Study • Geotech gaps

• Scope gaps (e.g. utility power)

• Unrealistic costs (6% contingency, low material qtys etc.)

Appropriate Execution Strategy • Would have been appropriate if adequate owner’s team was assigned and FS was done sufficiently.

Competent Permitting and Engagement • Permits weren’t an issue

Competent Engineers • Engineers were not the same that did the feasibility study

Competent Constructors • Struggled to keep up with changes

Competent Operational Readiness • Mobilized very early – additional costs



PROJECT NO. 3
PERFORMANCE

•EPC Bid = 50% of 

Total Capex

•Escalated 2017 FS 

by 7% pa

•Mine fleet received

•Pre-strip started

•Aggregate crushing 

started

•Camp completed

•Concrete batch plant 

complete

•POs for long leads

•TMF ongoing

•Process plant ongoing

•Ops readiness

•Additional costs

•Mill building complete

•Crusher  foundation complete

•CIP tanks install complete

•TMF ongoing

•Delay claim from EPC (strike)

•Firs t pour expected March 

2023

•Mining started

•Commissioning  

started

•SAG mills 

complete

•Tanks complete

•Ops readiness 

ongoing

•Firs t pour 

expected May 2023

•Contract close-

outs

COMMENTARY

1. Lost a lot of time upfront with getting mill building designed, ordered 

and installed (1.5 years)

2. POs for long lead equipment placed way too late

3. EPC costs must have increased substantially too (50% of project)

4. EPC strategy didn’t protect them from deficient feasibility study 

(geotech, scope, poor qtys etc.) and other project risks (strikes)

5. Ops readiness started way too early

•Firs t ore

•Firs t gold
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Execution Phase Performance

Planned Progress Actual Progress Forecast Capex Actual Spend
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Forecast Capex Over Life Cycle



PROJECT NO. 4

PROJECT DETAILS

Project Type: Gold, Open Pit, HGPR-Ball, Gravity-Leach-CIP, Slurry Tails

Location: Remote Site (Camp), Canada

Throughput Capacity: 27,000 tpd

Execution Model Integrated Project Team

PILLARS OF SUCCESS RATING REASONS

Competent Owners Team • A very experienced project delivery team with knowledge of Canadian construction

Effective Org Structure • Can’t tell from public information

Realistic Feasibility Study • Very few scope changes!

• 16% Contingency!

Appropriate Execution Strategy • Delivery team was same as study team.

• Clearly the appropriate skills were made available to the right roles.

Competent Permitting and Engagement • Permits weren’t an issue

Competent Engineers • Very few scope changes and quantity overruns

Competent Constructors • Very few delays and cost overruns

Competent Operational Readiness • Well timed ops readiness ramp up



PROJECT NO. 4
PERFORMANCE

•Announce Start

•DE = 85%

•30% of POs awarded

•TMF in progress

•Highway relocation

•Civil and concrete 

started

•Mill building ordered

•Major  equip ordered

•Concrete - all areas

•Steel erection of 

buildings

•TSF and Highway

•Admin building 

complete

•Building  and heating 

complete

•Other buildings on 

schedule

•Truck shop complete 

and in use

•NG pipeline complete

•Mine fleet in use

•TSF finished

•Construction 

complete

•Wet 

commissioning

•Install ball mills

•Major  equip on 

site

•STP, WTP 

commissioned

•Ops Readiness 

started

COMMENTARY

1. Very few scope changes! The few were absorbed by contingency.

2. Detailed engineering well-advanced before construction start.

3. Major components ordered right away and delivered to leave time 

for install.

4. Mine fleet ordered right away and ready to use early on along with 

truck workshop.

5. Building schedule aligned to winter closure.

6. Operations readiness started 12 months out.

7. TMF started first, ended last.

8. Very well managed project delivery!

$1,530 $1,530 $1,530 
$1,616 
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Execution Phase Performance

Planned Progress Actual Progress Forecast Capex Actual Spend

•Mech, piping and E&I

•Mech, piping and 

E&I

•Power plant on

•HPGR, Ball mills 

installed

•Leach tanks 

finished

•Wet 

commissioning

•Firs t Pour



WE ARE CLEARLY 
NOT LEARNING 
MANY LESSONS

WHY?



THE LEARNING FEEDBACK LOOP

Plan 
(Studies)

Execute
Practical 
Learning

• Problems With Execution Strategies

• Errors in Design

• Gaps in Feasibility Studies

• Performance of Consultants / Contractors / Leaders

• Actual vs. Budget Costs

• Actual vs. Planned Durations

Not Being Shared / 

Openly Discussed

Inexperienced Teams 

Might Not Even Know 

What / Why Went 

Wrong

Feedback Loop Not 

Being Closed -> No 

Improvement• Owner’s teams / boards need to be 

much stronger in project delivery

• A feedback loop is the only way to 

learn and improve project execution

• We need to have more critical thinking!

Engineers Not 

Going to Site

Feasibility Studies 

Have Become 

Promoter Garbage 

/ Lack Substance

Owners Teams 

Are More 

Politicians Than 

Project Leaders



SOME FREE ADVICE…

Your project is not special… you are not a unicorn!

Remove your bias!

REALITY: You will NOT do substantially better than your peers without having a very strong owner’s team 

and feasibility study



THANK YOU!

Any Questions / Comments?

kenm@captricsconsulting.com
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