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Qualification

Matson, Driscoll & Damico (MDD) and every person involved in the creation of
this publication, disclaims any warranty as to the accuracy, completeness or
currency of the contents of this publication. This publication is intended for
information purposes only and does not create an accounting-client relationship
between the reader and the authors. MDD is not engaged in rendering accounting
or other professional advice and this publication should not be relied upon as
providing such advice. MDD and every person involved in the creation of this
publication, disclaims all liability in respect of the results of any actions taken or
not taken in reliance upon information in this publication. Every factual situation is
to some extent unique and the reader should not act or refrain from acting in

reliance on any information found in this publication.



Who We Are

Originally founded in 1933 as Johnson and Atwater
Became Matson, Driscoll & Damico in 1979

34 offices around the world
275+ professionals/41 partners

MDD'’s forensic accountants specialize in a wide range
of insurance and litigation matters.

We are routinely retained for evaluations that require our
extensive knowledge of accounting, business,
operational and manufacturing processes across many
Industries.



Who We Are

* Our professionals help evaluate and determine
Insurance claims, litigation damages and business
valuations in a clear and concise manner that stands up
to scrutiny.

* Our partners and senior staff regularly provide extensive
litigation services and expert witness testimony in courts,
arbitrations and mediations throughout the world.



Who We Are

 QOurfocus is ECONOMIC DAMAGE QUANTIFICATION
H.EDQJ?

- MDD's exceptional dedication, singularly qualified
experts and demonstrated results in this highly
specialized area of accounting have long been the
hallmark of our firm.



Global Footprint

— Where MDD has worked



Types of Mines

Some Types of Mines

Slope Mine
headirame

hoist house




Mining Terms

 Mining

 The science, technique, and business of mineral discovery
and exploitation. Strictly, the word connotes underground
work directed to severance and treatment of ore or
associated rock. Practically, it includes opencast work,
qguarrying, alluvial dredging, and combined operations,
Including surface and underground attack and ore
treatment.

e Overburden

 Loose soil, sand, gravel, etc. that lies above the bedrock.
Also called burden, capping, cover, drift, mantle, surface.

http://xmlwords.infomine.com/xmlwords.htm




Mining Terms (continued)

e QOre

 The naturally occurring material from which a mineral or
minerals of economic value can be extracted profitably or to
satisfy social or political objectives. The term is generally but
not always used to refer to metalliferous material, and is
often modified by the names of the valuable constituent;
e.g., iron ore.; ore mineral.

* Slope
« An inclined way, passage, or opening used for the same
purpose as a shatft.
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Mining Terms (continued)

 Stope
« An excavation from which ore has been removed in a series
of steps.

e Headframe

 The steel or timber frame at the top of a shaft, which carries
the sheave or pulley for the hoisting rope and serves various
other purposes. Also called gallows frame; hoist frame;
head stocks.

 Benching

* Method of working small quarries or opencast pits in steps
or benches, in which rows of blasting holes are drilled
parallel to the free face.
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Mining Terms (continued)

e Mucking

« The operation of loading broken rock by hand or
machine, usually in shafts or tunnels.

e Dilution

 Rock that is , by necessity, removed along with the ore
In the mining process, subsequently lowering the
grade of the ore.

e Tallings
« Those portions of washed ore or coal that are
regarded as too poor to be treated further.
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Mining Terms (continued)

e Backfill

 Material excavated from a site and reused for filling,
for example, the use of stones or coarse gravel for
filling draining trenches.

e Concentrator

« A plant where ore Is separated into values
(concentrates) and rejects (tails). An appliance in such
a plant, e.g., flotation cell, jig, electromagnet, shaking
table. Also called mill; reduction works; cleaning plant.

e Smelter
A furnace in which the raw materials are melted.
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Mining Terms (continued)

* Smelting (Smelter)

A process distinct from roasting, sintering, fire refining,
and other pyrometallurgical operations. The two most
Important types are reduction smelting, which
produces molten metal and molten slag, and matte
smelting, which produces molten matte and molten
slag. Smelting may be conducted in a blast furnace, a
reverberatory furnace, or an electric furnace.
Reduction smelting is usually performed in blast
furnaces and matte smelting in reverberatories, but
there are exceptions in both cases

* Electrolysis (Zinc)

A method of breaking down a compound in its natural
form or in solution by passing an electric current
through it, the ions present moving to one electrode or
the other where they may be released as new
substances.
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SubSurface - Hard Rock
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SubSurface - Hard Rock

— Used to excavate hard minerals such as

 Gold

« Copper
e Zinc

* Nickel

e Lead
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SubSurface - Hard Rock

— Shafts

* Vertical excavations sunk adjacent to an ore body
to hoist out ore and waste

— Adits

e Horizontal excavations into the side of a hill or
mountain

— Declines
« Ramp that is a spiral tunnel
— Stopes are excavated perpendicular to the ore level

17



SubSurface - Hard Rock

 Methods
— Cutandfill
—  Drift and fill
— Shrinkage Stoping
— Room and Pillar
— Block Caving

« Shallow Mine
— Ore is dumped onto a truck in shallow mines
« Deep Mine

— Ore is dumped down on ore pass where it falls to a collection
area

— Ore is moved by conveyor belts, trucks , trains to the shaft
which is then hoisted to the surface in buckets

18



SubSurface - Soft Rock

— Technique used to excavate

e Coal

« QOil shale
o Salt

« Potash

e  Other material from soft rock

— Methods
 Longwall
e Room and Pillar
 Blast

e  Shortwall

19



Types of Mining - Surface

Used when deposits of minerals or rocks are found near
the surface

5 main forms

Strip

Open-Pit

Mountaintop Removal (MTR)
Dredging

Highwall

a ke

20



Surface Mining - Strip O =]=

Strip mine at Garzweiler near Kéln




Surface Mining - Strip

* Mining of a seam of mineral by removing a long strip of
overlying soil and rock

» Used to mine coal or tar sand

« 2 forms of strip mining
1. Area Stripping

. Fairly flat terrain
. Used to extract deposits over a large area
2. Contour Stripping
. Hilly terrain
. Follows the contour of the land
. Often followed by auger mining into the hillside

22



The Udachnaya pipe in Russia.

23
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http://en.wikipedia.org/wiki/Udachnaya_pipe

Method of extracting rock or minerals from the earth by
removal

Used when deposits of commercially useful minerals or
rocks are found near the surface

Commonly referred to as quarries

Typically enlarged until the resource is exhausted or
mining becomes uneconomical

Exhausted mines sometimes converted into landfills
Dug on benches, which describe vertical levels

25



Surface Mining — Open Pit

« Materials typically extracted
— Coal
— Metal ores
« Copper, Zinc, lron, Gold
— Diamonds
— Gravel and stone
— Granite
— Limestone
— Marble
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Surface Mining — Mountaintop

Removal

WEST EAST

4815 masl

First 2 years of production

4103 mast

Deposit outline

—

J788 masl|

27



Surface Mining - Mountaintop -
Removal




Surface Mining - Mountaintop
Removal




Most Common Pit Problem

s this
__JInsured?

Do you
want to
Insure

this?




Surface Mining - Equipment -
Used

* Dragline excavators




Surface Mining - Equipment -
Used




Surface Mining - Equipment

Used

Bucket-wheel Excavators




Surface Mining - Equipment -
Used MbPD

Bucket-wheel Excavators




Surface Mining - Equipment -
Used MBPDB

Conventional Truck and Shovel




Surface Mining - Equipment
Used

In Pit Crusher (Copper mine)
36



‘‘‘‘‘

bbbt L bad id bh ih
= o — EdLLv

In Pit Crusher



Surface Mining - Equipment
Used
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Mobile Conveyors 38



Surface Mining - Equipment

Used

Stackers



Surface Mining - Equipment

Used

Reclaimers 40



Equipment Losses




Equipment Losses

Dragline Collapse

‘Composite Panorama View [B8
of Collapsed Boom
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Equipment Losses V=)=

Mill Conveyor
Collapse
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Flow Of Operations -

Copper/Zinc

Ore is lifted using an excavator onto trucks and/or
conveyors for transfer to processing plant / mill
— Ore is dumped into crushers

— Screening process is done to distribute and regrind the ore as
necessary based on size and is then sent to the concentrator
mill

Concentrator
Smelting — Copper
Zinc Plant

44



Process Overview

Run-of-Mine Ore -

Primary Crushing : -, — Coarse Ore Stockpile
SAG/Ball Milling R v |

Copper (Bulk) Flotation B - “l""

| Zinc Flotation

Mo/Bi Separation * Tails to Impoundment

Concentrate Thickening _ o £ ey g
and Storage i

“~ Mo and Bi Concentrate

inali Mine Site-_-
Concentrate Pipeline Port Site

Dewatering (— I"I

Water Treatment To Irrigation of Plantation




Copper/Zinc MDD

SAG / Ball Milling




Copper/Zinc MDD

j
JI

‘ f

» e ——
(IR :"----ﬂ

WY P ~—
AN ,

1

= .“‘. ?“.'

PEE——



Copper/Zinc [V ]=]=

Concentrator — Froth Flotation Cells




The Smelting Process
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The Smelting Process MDD
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The Smelting Process

Finished Copper Anodes




Gold Mine Flow Sheet
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Common Issues - Remote




Common Issues - Luxury




Common Issues -
Safety/Secu rity MDD
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Design Considerations

« Metal quality and characteristics
e Distance between mine, mill, and smelter

o Capacity
— Mine
— Mill
— Smelter

e Potential bottlenecks

57



Other Issues Affecting

EXxXposure

1. Capacity
—  Mine vs Mill

Bottlenecks

Maintenance periods

Seasonality

Economy — market pricing
Contracts with customers / suppliers
Labour force (Strikes)

Tax Implications

Force Majeure

10. Competltors

11.Environmental

© 00 NO A WD
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Capacity

Typically, a mine has less capacity than a mill

Mine Capacity

— Function of mine design, access, labour, infrastructure, market
conditions, current metal prices, ore grade

Mill Capacity

— Function of number of crushers, absorption tanks, tonnage, ore
grade, recovery rates

Smelter Capacity
— Function of sales contracts, selling constraints

59



Bottlenecks

« Limits on loaders and trucks
— Transporting ore to the mill and smelter

 Mine/Mill/Smelter maintenance

— Can stockpile ore and concentrates in advance of any planned
shutdown

« High treatment and refining charges at the smelter
— Restricts refined supply

 Rate of extraction of the ore

« Size of the remaining ore reserve

60



Maintenance Considerations

 When are scheduled maintenance shut-downs
— How long are they typically?
— Are there avoided maintenance shutdowns due to the loss?
— Can maintenance be rescheduled?

e Has equipment been upgraded during the loss?
— Improved efficiencies/recovery rates
— De bottlenecking
— Higher output

61



Seasonality

 Extreme cold
— Winter roads
— Frozen stockpiles

« Extreme heat
— High humidity affecting transformers etc.
— Motors overheating

e Rainy season

« Drought conditions and water shortages

62



Market Price

* Revenues in the mining industry are highly dependant on
market price

* Prices are affected by;
— World economy
— Fluctuations in foreign currency
— Global supply and demand for commodities
— Production levels
— Production costs
« Contracts will specify the basis for determining the
selling price

— London Metal Exchange, COMEX

* Prices are sometimes averaged over a period of time
(“quotational period”)
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Sources of Metal Prices

* London Metal Exchange (LME)
— Futures exchange with the world’s largest market in
options and futures contracts for non-ferrous metals
— Copper, aluminum, nickel, zinc

— Each day, the LME announces a set of official prices
which are determined based on trading in the

Exchange

« COMEX (Commodities Exchange)

— Part of the New York Mercantile Exchange, the
world’s largest physical commodity futures exchange

— Prices quoted by the exchange are used worldwide
as a basis for purchases and sales of commodities

— Aluminum, copper, gold, silver



Contracts

« Selling price
— Metal content — assayed content

Less:
« Treatment Charges
* Refining Charges
* Freight
* Penalties — moisture, impurities, contaminants



Price Volatility

e Site can sell as concentrate or a semi-finished metal or
transfer to another division for further processing

« Typically, mined metals are not specifically hedged and
are subject to full market price volatility

— Overall currency and metal hedges may be in place but not
specifically allocated to production

— Broad hedges are typically considered fixed as changes in
production levels do not change the end result of the hedge
« Typically purchased metals (i.e. custom smelter that
purchases concentrate) are specifically hedged to limit
exposure to fluctuations in commodity prices

— A fully hedged purchase and sale will guarantee the profit margin
of the smelter

— Hedges specific to a transaction are typically considered variable
as changes in production levels affect the hedging results
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Labour Force Considerations

* Unions and potential strikes

* National employment requirements

« Skilled versus unskilled

e Security

e Site camps

« Nutritional requirements of heavy labour
« Shifts and potential for overtime
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Fiscal Instruments

In most countries, the extractive industries
develop and operate through relationships
between sovereign governments and private
companies. The fiscal terms that govern the
relationship between these parties determine
how the financial benefits and risks of extractive
projects will be divided. Terms can be written
Into a country’s laws and apply to all projects or
they may be contained within the individual
contracts that govern the rights and obligations
for a specific site or project.
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Fiscal Instruments

Fiscal terms in the oll, gas, or mining industries must be
structured around four important characteristics of the
extractive industries:

1) petroleum and mineral resources are not infinite, so
governments must generate returns that are sufficient to
compensate the country for the value of the asset being
depleted,;

2) extractive projects require significant upfront investments
before revenues begin to flow;

3) project risks, including geological risks, price variations,
technical uncertainties, and political risks, are often
significant; and

4) extractive revenues have the potential to represent a
dominant share of a country’s public revenues
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Fiscal Instruments

e Royalties
— Payable to land or resource owner
— Government
— Either ad valorem (based on a percentage of the value of output)
or per unit (i.e. $10 per ton)
 Resource Income Taxes
— Preferential/specialized income tax treatment
— Deductibility/depreciation of exploration and development costs

o Windfall Profits Taxes

— Special tax instruments designed to give the government a
greater share of project surpluses when prices or profits exceed
normal levels (those necessary to attract investment)
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Fiscal Instruments

« Government Equity

— Projects are set up as locally-incorporated entities for which
shares are divided between a mining company and a state-
owned company or other public body

 QOther Taxes and Fees
— Includes withholding taxes on dividends or cash distributions,
excise taxes, customs duties and land rental fees
* Production Sharing

— Some contracts entitle the state to a share of the physical
guantity of metal produced. The government either sells its
portion on its own or takes cash payment from the operating
company in lieu of physical delivery

gl



Environmental Issues

Surface mining

— Very controversial

— Can leave behind large area of infertile waste rock
— Can cause permanent loss of ecosystems

— Threats to endangered or protected species

— Human health impacts

— Erosion

Formation of sinkholes
Contamination of soll

Leakage of chemicals

Stability of waste berms/containment
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Costs - Variable or Fixed?

Costs include mine and mill costs

Electricity and heat — utility vs. self generation

Water and recycling

Drilling, blasting, mucking and hauling

Royalties, profit sharing, excise taxes, etc.

Outside services — Contract mining, maintenance, supply
Maintenance materials

Chemicals and reagents

Mine preparation, overburden and dewatering

Labour — Development, production, maintenance etc.

Mill pumps, motors, and other machinery
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Policy Variations

Course of construction “COC” versus advance loss of
profits “ALOP”

« COC

— Insures the reasonable extra expenses incurred to continue
insured project.

— If a delay in start-up, policy insures the fixed and standing
charges of mine, subject to any savings

« ALOP
— Insures the loss of gross profit and or increase cost of working

— Insures the reasonable extra expenses incurred to continue
Insured project
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Required Documentation

1.
2.
3.
4.
d.
6.
7.
8.
9.

Management /Executive Summary reports
Production reports

Mine and Mill reports

Mine Management Plan - sequencing
KPI (Key Performance Indicators) report
Maintenance records

Downtime reports

Inventory reports

Sales reports

10. Financial Statements

11. Tax returns

12. Contracts with customers / suppliers
75



Incorrect Approaches

1. Based on sales not production

2. Units of Measurement
— KG to Ounces = 35.2739619
— Ounces to KG = 0.0283495231
— KG to Troy Ounces = 32.1507
— Troy Ounces to KG =.031103
— Tons vs Tonnes

3. Continuing operations considered fixed or continuing
expense

4. Fallure to consider build up of intermediate inventories
and utilization of capacity on recommencement of full
operations
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QUESTIONS &

DISCUSSION
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