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Introduction

• Developing a mineral deposit from first discovery to resource definition is a 
multi-disciplinary exercise.

• Slippages in delivery of development schedules are often experienced.

• As resource consultants, we have often been involved in projects that 
needed rushed, last-minute re-engineering.

• As part of the planning process, backwards planning should be considered

Resource 
Definition

Detailed drilling, 
sampling.

Resource 
Delineation

Define deposit limits 
along strike and depth

Advanced 
Exploration

Confirm discovery with 
wide-spaced holes

Discovery

Initial drilling, sampling, 
mapping.

Mineral 
Resource

Statistical analysis, and 
interpolation



Life of Mine Cycle

GRADERECOVERABLE
PRODUCT



JORC Code Reasonable Prospects Test

• The term ‘reasonable prospects for eventual economic extraction’ implies an 
assessment (albeit preliminary) by the Competent Person in respect of all matters 
likely to influence the prospect of economic extraction including the approximate 
mining parameters. In other words, a Mineral Resource is not an inventory of all 
mineralisation drilled or sampled, regardless of cut-off grade, likely mining 
dimensions location or continuity. It is a realistic inventory of mineralisation
which, under assumed and justifiable technical, economic and development
conditions, might, in whole or in part, become economically extractable.

JORC Code 2012



• Assumed and justifiable technical, economic, and 
development conditions depend on deposit 
type, processing route, and sales

• Early consideration of the assumptions needed

• The Competent Person needs to be satisfied with the 
assumptions

• For polymetallic or bulk commodities assumptions 
may be very complex

• Best practice in public reporting is to list the 
assumptions explicitly.

Every project is unique



A consultant’s nightmare

• Hi! We’ve finished drilling.

• Here’s the database!

• Can you finish the block model by the 15th? We’re 
going to report on the 18th

• Oh, and we need you to sign off as the Competent 
Person.

• By the way, we did some infill drilling, so it will be 
Indicated, right?



Drilling and Sampling –
given most attention

Mining Assumptions – for 
open pit usually 
straightforward

Geotechnical – often 
collected during drilling

Metallurgy – test-work 
may not align with 

geological interpretation, 
variability underestimated

Geometallurgy – at best 
retrofitted to 

interpretation

Environmental and social 
– usually left for 
Feasibility Study

What's done well and what's not done so well



Multidisciplinarity – you need a good team behind you

• Geology skills are almost always well 
represented

• Need to get early advice on likely information 
needs

• Mining - processing - geotechnical –
environmental and social - transport - marketing

• If you don't have the skills on your team, early 
conversation with consultants can save time 
and money later.

Microsoft Teams v1 (1978)



What often happens 



What often happens

Oversights in 
identifying key 

components of a 
JORC Mineral 

Resource

QAQC system 
retrofitted

Data 
management system

created on the fly

Gap 
analysis performed 

too late

Geological 
modelling delayed 

until resource 
estimation

Product 
specifications and 

saleability not 
considered



Drilling

• Resource drillhole spacings often based on rules of 
thumb

• Drilling methods not always optimised for the style 
of mineralisation

• Inexperienced geologists with little supervision

• Classification is always scale dependent – drill 
spacing should consider proposed mining scenario



Sampling and Data Quality

• Early stage drilling often misses QAQC 
data

• Routine monitoring not implemented

• Poor QAQC leads to low-confidence 
estimates

• Costly resampling programs needed 
to validate integrity of the data.

• The dataset is the biggest single asset



Poor data management of legacy and 
new data

Biased, unrepresentative or sparse 
density measurements

Sparse geometallurgical/metallurgical 
test-work; compositing of different 
weathering and ore types

Technical, economic and development 
assumptions not considered.

Common data gaps



What should happen



At the 
beginning of 
every project

• Define target completion date

• Identify technical advisors, either internal or external

• Scope the range of technical, economic and development information needed

• Identify path dependencies

• Estimate realistic time and resources needed including contingency

• Design project schedule



What not 
to do

Drilling infill and 
extensional 

program over a 
two-year period

QAQC procedures 
not utilised – high 
standard failure 

rate not identified

Metallurgical test-
work sparse and 

not representative

No 
geometallurgical 
model possible

All issues had to be 
addressed while 

completing 
resource estimate

Desired 
classification 
upgrade to 

Indicated not 
possible



Development plan 
established at the start

Systems and procedures 
implemented

Assumptions defined 
early in collaboration 
with the Competent 
Person

Geological knowledge 
and interpretation 
progressively advanced

QAQC data routinely 
monitored

Metallurgical test-work 
based on geological 
model

Resource estimate has 
Indicated and Inferred, 
meeting corporate 
requirements

What should happen



Backwards planning



What is Backwards planning?

• Backwards planning prompts us to think through the challenges, 
ways to overcome them, consider stakeholder expectations and 
opportunities, and what success looks like.

• Method was created by Amazon – starts with a press release



Goal

Overall goal or 
milestones –
typically a Mineral 
Resource, or 
conversion of the 
resource 
classification to 
support technical 
studies.

Detail

Intermediate work 
phases in detail 
and in the right 
order.

Relationships

Resources and 
dependencies –
how much time is 
required for each 
step, which tasks 
can be completed 
at the same time, 
and where is a 
dependency 
between two 
steps? 

Backward Planning



Resource Development Roadmap

Milestones
(ASX Release)

Initial Results + Target Project UpdateDiscovery Mineral ResourceProject Update

Project 
Strategy

Y1 Y2 Y3 Y3

Objectives

Vision

Goals Budget

Y3 ReviewY1 Review Y2 Review Y4 Review

Resource 
Development

Stages

SWOTAdv. Exploration

Resource Definition

Resource Delineation

Resource estimation

Confirm discovery - wide 
spaced drillholes

Initial 
Modelling Advanced 

Modelling

Discovery

Define deposit limits –
strike / depth Detailed drilling, sampling

Initial drilling, 
sampling, mapping

Statistics, interpolation

Planning Conceptual

Metallurgist + Engineer

Resources & 
Dependencies

Assemble Team

Field Team (Environmental, Social, Technical) 

Resource Geologist

Approvals Approvals Approvals

Metallurgist + Engineer



Summary



Conclusions

• Developing a Mineral Resource starts well before the first drill hole is sunk.

• Backwards planning ensures we are goal focused, utilize long-term thinking, are 
proactive in our development planning, and supported by an experienced multi-
disciplinary team.

• The Mineral Resource underpins the potential success of a project and is the key 
input for optimizing project value.

• Important to seek advice early – formal or informal 

• Start the way you want to finish!



For more information contact:

Phil Jankowski, Principal Consultant, 
Resources

Phil.Jankowski@csaglobal.com

Matt Clark, Senior Consultant, 
Resources

Matt.Clark@csaglobal.com
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