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Mining Business as Process

Why Mining Standards

• Understanding mining as process to:

– Overcome silo thinking for integrated planning and control

– Define the processes locked away inside Software 

– Manage change to processes during digital transformation 

– Underpin innovation and outlast business cycles

• Visibility to:

– MineRP, clients, partners for a consistent view of mining 

– Clarify the business information context (core and support processes; MTS & ERP)

– Enable brand ambassadors to sing our song

• Across the mining enterprise means:

– A need for genuine enterprise models

– Amalgamating disparate data sources and bridging the MTS/ERP divide

– Acknowledging different mining methods need different information

• Repeatability – avoid bespoke implementation, support digital orchestration, facilitate reporting

• Scale – single mine to global portfolio, millisecond mining to life of mine
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Face Position Locked
Production Profile

Labour allocated
Costs allocated

Budget Approved

Resources and Reserves Reconciled

2012 2017

RESOURCE Kg's GOLD GENERATED TRANSFERRED UNMINABLE Kg's GOLD

MEASURED 56 931              170 793            120 978-            -                   106 746            

INDICATED -                   113 862            71 164-              -                   42 698              

INFERRED -                   67 606              16 729-              4 152-                46 725              

TOTAL 56 931              352 260            208 870-            4 152-                196 169            

2012 2017

RESERVE Kg's GOLD GENERATED DEPLETED UNMINABLE Kg's GOLD

PROVED -                   10 037              65-                    9 972                

PROBABLE -                   6 692                44-                    6 648                

TOTAL -                   16 729              109-                   16 620              
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Process Mapping Logic IDEF0

CONTROL

Strictly Sequential

PROCESS

INPUT

CALL
on resources
to interact
and provide
the ...

Value added
OUTPUT

… MECHANISM
to enable the
process
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A Mining Value Chain  (circa 1998)

• Value chain
– A sequential series of steps descriptive of a 

business venture that that establishes the trend 
of value accrual.

Locate Valuate Establish Mine Transport Beneficiate Market Divest

Feedback path

Direction of value accrual

http://www.minerp.com/
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A Mining Value Chain  (circa 2003)

Beneficiate

MarketTransport

Mine

Establish

Valuate Divest

Locate

Assets Admin Material

InformationMoney TomorrowPeople

Environment

Core Processes – convert orebodies to profits and clean up when done
Support Processes – common to any business
Two Information Domains – Mining Technical (MTS) & Commercial (ERP)

http://www.minerp.com/
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Understand mining in order to change it

http://www.minerp.com/
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Mining Business as Process

EMMM™ has historical credentials

• The Open Group

– open, vendor-neutral IT standards and certifications critical to the enterprise 

– enables an independent platform for collaboration

• Gartner Mining: 2007 proposed an industry collaboration around a common mining operating model

• Drawing on experience in the telecoms industry, resulted in the establishment of EMMMv

• Two years of monthly debate across three continents between mining company and software vendor professionals 
from geology to metallurgy

• Business Process Model detail (L0-L2 is generic)

– L0 Enterprise

– L1 Value Chain

– L2 Process 

• L3 Sub-process detail is mining method specific

• L4 Task detail is client specific

• L5 is a process enabled developer conversation for software code

http://www.minerp.com/
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Mining Business as Process

EMMMv first deliverables

http://www.minerp.com/
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Different mining methods
Different information
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Mining Landscape of the EMMM™ Model

Mine Type U/G SFCE

Rock Type Hard Soft Hard Soft

Mining Type Tabular Massive Coal Other Solution
Open 
Pit

Glory 
Hole Placer

Open 
Pit

Mining 
Method

Self 
supported

Self 
supported

Self 
supported

Self 
supported Frasch

Single 
bench

Panning & 
sluicing

Single 
bench

Supported Supported Supported Supported Hot water
Multi 
bench Hydraulicking

Multi 
bench

Caving Leaching Quarry Dredging
Strip 
Mining

Different Mining Methods have Different Information Requirements

http://www.minerp.com/
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Problem definition depends on your perspective

Solutions need information:

Is it lack of orebody definition?

Is it poor drilling and blasting?

Is it inadequate maintenance?

Or just too small a truck?

Wrong question; wrong solution

http://www.minerp.com/
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One Mine Planning Process

• Starts with geological data collection

• Passes through mine design and schedule

• Allows Engineers to provide facilities and utilities

• Enable Metallurgists to treat what miners throw at them

• Ends with a business case, feasibility, budget …

• Color code for responsibility 

• Map in relevant offerings

£  €
R  $

http://www.minerp.com/
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Mining Business as Process

Enterprise Supporting Disciplines Include …

• Risk Management – quantifying risks and consequences of decisions taken

• Human Resources – supplying the needed skills and competencies 

• Material Management – supply chain for items used in mining

• Asset Management – infrastructure installation and maintenance

• All play their part in the planning process

http://www.minerp.com/
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MineRP Mine Planning Protocol

http://www.minerp.com/
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EMMM red lines for planning

One process
Irrespective of the timescale

http://www.minerp.com/
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Mining Business as Process

MineRP Execution Protocol

• From breaking rock to getting product to the customer

• Could be as easy as:

– Washing coal followed by a conveyor belt ride to the power station furnace

– Quarrying granite and cutting kitchen countertops for the local market

• Could be as complex as:

– On site blending manganese to contractual specifications followed by a train ride to the port and embarking on a 
sea voyage half way round the world

– Crush, grind, concentrate, refine and smelt multiple base and precious metals for multiple global customers

• Iterative mining, metallurgical and logistical processes of materials handling and treatment

http://www.minerp.com/
http://www.e-goldprospecting.com/
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MineRP Execution Protocol

http://www.minerp.com/
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EMMM red lines for execution

From breaking rock to:
Gold bar to the refinery or
Mineral by truck, train, barge and 

ship to the other side of the world
And any complexity in between

http://www.minerp.com/
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Mining Business as Process

MineRP Survey & Reconciliation Protocol

• An information flow built with process mapping logic

• More formally, Survey Network & Measurement, Rock Flow and Reconciliation

– To reconcile product from the plant back to the orebody

– Track rock flow during the production period

– For location, tonnage and content

– With 3D survey technologies and relevant weighing and sampling data collection points

• Not a single business process but an integrated information flow across a timeframe of choice

• If you collect the data … then you can reconcile (whoever’s responsibility it is)

http://www.minerp.com/
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MineRP Survey & Reconciliation Protocol

http://www.minerp.com/
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EMMM red lines for survey & reconciliation

Since the Survey 
discipline is the 
custodian of much of
the data …

We now know where 
a Surveyor fits the 
mining business …

… at least in 
South Africa!

http://www.minerp.com/
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EMMM Capability Model

Member OrganizationsBusiness Capability: 

A Business Capability refers to the 

ability to achieve a specific business 

outcome encapsulating People, 

Process, Technology, and 

Information. It describes what a 

company is required to do but 

defines no detail about how to 

achieve it.

The Exploration, Mining, Metals, 

and Minerals (EMMM) Forum is 

an industry forum operating under 

the auspices of The Open Group. 

The Forum defines standard 

reference models for the 

exploration and mining industry, 

for all metals and minerals.

The Exploration and Mining Business Capability Reference Map

a product of the Exploration and Mining Reference Framework as overseen by The Open Group EMMM Forum 

www.opengroup.org/getinvolved/industryverticals/emmm

The EM Framework defines 

a reference for concepts 

within exploration and 

mining.

This Business Capability 

Reference Map is the second 

deliverable of the framework. 

  Business Evolving Capabilities

  Core/Operating Business Capabilities

  Enabling Capabilities

402 Human Resources 

Management

401 Asset Management

105 Health, Safety, 

Environment, and Quality 

Management

406 Procurement 

Management

Sourcing

405 Facilities 

Management

Staffing

Competency 

Management

Safety Management

Remuneration

Environment 

Management

Health Management

Quality Management

101 Enterprise Strategy

Business Planning

Business Development

Enterprise Architecture

Business Case 

Development

02 Prospecting

03 Rights Management

01 Target Generation

04 Sampling

Sample Compliance

Sample Classification

Sample Collection

16 Materials Management

Demand Forecasting

Supplier Management

400 Financial 

Management

Accounting

Financial Reporting

Treasury

Asset Tracking

Asset Lifecycle 

Management 

Asset Performance 

Management (APM)

403 Program & Project 

Management

Program Management

Project Management

25 Customer Relationship 

Management

19 Processing

Customer interacting

Customer Data Mgmt.

Customer Reporting

23 Product Handling

Preparation

Product Characterization

Product Packaging

Separation

09 Production Planning

13 Waste Management

11 Ore Extraction
06 Ore Body Knowledge 

08 Engineering 

21 Refining

27 Billing and Collections

Country Rock Modeling

Ore Body Modeling

Grade Analysis

Engineering Design

Equipping

Construction

Commisioning

07 Mine Design

29 Product Lifecycle 

Management

12 Intra-Mine Ore Transport

20 Smelting

17 Plant Management

Reduction 

Casting 

Availability Management

Process Monitoring and 

Control

15 Fleet Management

Fleet Scheduling

Fleet Maintenance

Mine Method Evaluation

Mine Modeling

Site Planning

Balanced Capacity Planning

Equipment Simulation

10 Operations Optimization

Product Development & 

Retirement

Product Marketing

Product Tracking

14 Logistics Management 

Inbound Logistics

30 Environmental 

Engineering

104 Governance, Risk, 

and Compliance (GRC) 

Management

100 Corporate Affairs 

Management

Regulatory Compliance 

Mgmt.

Stakeholder Relations 

Management

Legal Affairs 

Management

Risk Management

Governance

Corporate Image 

Management

103 Research and 

Development

Benchmarking

Version 01.12

404 Information 

Management 

05 Sample Analysis

Sample Analysis Techniques

Sample Analysis Compliance

Beneficiation Planning

Engineering Maintenance

Mine Engineering

Beneficiation Engineering

Rehabilitation Engineering

Drilling & Blasting

Mechanical Extracting

Outbound Logistics

Mobile Equipment 

Simulation

Warehousing

Hazardous Materials 

Handling

Process Optimization

Liberation

Concentration

Electrolytic Refining

Environmental 

Rehabilitation

Environmental Monitoring

Pyro-Metallurgical Refining

Chemical Refining

24 Reconciliation

Ore & Waste Accounting

Product Accounting Product Portfolio Mgmt.

18 Ore Grading and 

Blending

Product Blending

Product Storage

Business Information 

Management

102 Performance 

Management

Innovation

Research

Information Technology 

Management 

26 Order Handling

28 Selling

22 Stockpiling

Business Capability Reference Map: 
This map provides a definition of the 
reference set of business capabilities 
that exists in the exploration and mining 
organization. It enables the organization 
to analyze its ability to deliver 
successful business outcomes based on 
the reference business capabilities. 

http://www.minerp.com/
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Ecosystem Combined Business Evolving Capabilities

  Business Evolving Capabilities

105 Health, Safety, 

Environment, and Quality 

Management

Safety Management

Environment 

Management

Health Management

Quality Management

101 Enterprise Strategy

Business Planning

Business Development

Enterprise Architecture

Business Case 

Development

104 Governance, Risk, 

and Compliance (GRC) 

Management

100 Corporate Affairs 

Management

Regulatory Compliance 

Mgmt.

Stakeholder Relations 

Management

Legal Affairs 

Management

Risk Management

Governance

Corporate Image 

Management

103 Research and 

Development

Benchmarking

102 Performance 

Management

Innovation

Research

Partner A
Partner B
Partner C
MineRP

http://www.minerp.com/
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Two Final Tips on Standards

• It’s messy but it can be managed!

• Use a model for reference

http://www.minerp.com/
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