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Focus of this Paper

« Estimation of Market Value as the basis of the
Valuation of mining properties

» For feasibility study properties through
operating properties

» Using the Sales Comparison Approach

— One of the three Valuation Approaches, being:
 Sales Comparison Approach
 Income Approach
» Cost Approach



Context

« Mining industry valuations are commonly based
on Net Present Value (NPV) of Cash Flows

— NPV/DCF method of the Income Approach.

» Most mining industry valuations only provide an
economic evaluation NPV, or an estimate of
Investment Value based on a specific entity’s
(company’s) mnvestment parameters.

— Not an estimate of Market Value based on inputs
derived from markets for mining industry assets.



Examples of Misleading
Income Approach Valuations

 Valuation report by a certified appraiser (valuer) estimates
the Market Value of Utah copper “reserves” at US$1.8
Billion in 2005 when copper is $1.70/lb ($3.70/kg).
— Report used to raise funds for mining equipment and mill.
— After a year of mining and milling the copper “reserves” at
higher copper prices the mining company goes bankrupt.

« In 2007, a valuation report by a certified appraiser (valuer)
estimates the Market Value of a 20 ac (8 ha) Wyoming gold
exploration property at US$128 Billion when gold was

$660/0z.
— Report used to raise investment funds.
— No evidence yet that a mine will ever be developed.



Misleading Valuations

 Arizona farm containing early 1900s onyx mine
sells for US$20 Million 30 years ago.

— Valued a few weeks later at $2+ Billion.

— 4 Valuation reports over the next 20 years by a highly
experienced geologist confirms the value at ~$3 Billion.

— The farm’s16 mining claims are marketed to investors at
$150 Million each.

— No mine redevelopment yet.

» Three separate valuation reports in 2002-2003 by
geolo Ical engineering consulting companies for
22 000 acres (130 000 ha) of coal and
hydrocarbon rights in Montana gave the value as
S$5 Billion, $8 Billion, and $361 Billion.

— The mineral rights holder failed to raise $50 Million by
2008 to drill the resources. :



Misleading Valuations

« An operating quarry in Connecticut Is valued by a
certified valuer at $2.4 Million for a 2004 State

Government taking for a highway

— After the State had paid $3.2 Million for the 150
thousand ton crushed stone inventory: $20/ton

— The court awards $27 Million plus interest

In all five cases, only the income approach was
used.

Generally serious flaws can be identified if
detailed review can be performed.



Sales Comparison Approach
Rarely Employed

Most minerals valuers have no training in sales
comparison adjustments.

Real estate valuers who attempt mineral property
valuations use small adjustments (10% - 30%)
appropriate for houses.

Large value adjustments, sometimes >100%, are
necessary for mineral property comparisons, such as
tonnage, grade, and risk. Total adjustments may be
greater than 10-fold.

Comparisons often attempted based on surface area
or quantity of reserves only.

— Miss most of the variables that a buyer considers.



Transaction Comparisons
Across Borders

« Often said that it is not possible to compare transactions
across regional or national borders.

« Company managers track how much their competitor
paid for that copper property or mine in Chile, Peru,
Canada, Australia, or the Democratic Republic of Congo.

— Use these to understand the strength of the market, how much
their own holdings are worth, and in comparing potential
acquisition opportunities.



Transaction Analysis

 Transaction Analysis Is used for generating
market derived inputs for all three Valuation
Approaches.

« For example, the information generated here can
be used to build cash flow models for extracting
market Internal Rates of Return (discount rates).

e Author recommendation: Convert the
transactions to a common unit basis for use In
the Sales Comparison Approach.



Acquisition Date

Buyer - Major or Minor player

Acquisition Type - Company or Property

Interest Purchased - Ownership or rights; percentage
Price paid for comparison component - real property,
mineral rights

Geology

Development Status

Reserve Category Quantities — Proven and Probable
Resource Category Quantities — Measured, Indicated,
Inferred

Adjust to a common certainty or value basis - reserve
equivalent tonne/kg/oz

Price paid per unit (e.g. reserve equivalent kg)

Exploration/Development/Expansion Potential

Annual Production Rate Seller

Annual Production Rate Buyer

Life of Mine, Production Years
Mine Type - Surface, underground, mixed
Products, Important By-product

Production Loss/Product Recovery %

Investment Planned Buyer

Product Price or Price Forecast
Royalty Rate

Operating Cost per unit of production

Sales, General and Administrative, % of sales

Net Income before income taxes, per unit or % sales

Comments - Additional information




Adjust Transaction Unit Values to the Subject of the Valuation

Adjustment Bases

Agreement/Sales date

Effective Date of Valuation

Price Paid per unit (e.g. $/reserve equivalent tonne)

Long Term Product Price Expected
First adjust unit price paid to Effective Date of Valuation

Adjust long term product price to Effective Date of
Valuation




Adjustment factors may contain overlapping components. Be careful to avoid
double counting of the influence of components

Adjustment Factors

Minority Interest Product Market Stability

Project Development Status Discovery and Expansion Potential
Deposit Grade Location and Access
Deposit/Project Size Infrastructure

Property Control and Security of Tenure Permitting Issues

Capital Investment Requirement Reclamation

Operating Cost/Net Operating Income Country Risk

Production Loss/Recovery /Metallurgical Project Risk
Complexity

Product Quality Taxes, Royalties, Levies




Brookfield Quarry, Connecticut
Transaction Analysis and
Sales Comparison Analysis

Photo 1. Brookfield Quarry, Connecticut:
Subject

Photo 2: New Milford Quarry, Connecticut:
Transaction 1
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Author Comment

This author’s present opinion 1s that Return to
Management should not normally be included
as a discreet factor in market valuation
analyses for mineral properties. It was included
In the following quarry valuation analyses to
assure that the requirements for Just
Compensation under the U.S. Constitution’s
Amendment 5 were met in the view of the
Connecticut court.
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Table 4. Transaction Analysis for 4 Transactions
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Two simplistic Sales Comparison trials
using Net Operating Income (NOI)
adjustments are followed by the full Sales
Comparison Adjustment Table

Note the large (NOI) adjustment multiples
derived for Transaction 4, justifying Its
low acquisition price
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Table 6. NOI-Based Adjustment of 4 Transactions to Brookfield Quarry

Based on Resource Tonnage
Tranzaction 3 | Transaction 4
MNaugatuck
CT
quisition Date 3-Tun-03
Buyer Haynes
Equivalent Price, per tom §0.102
Equivalent Price, 20045/t §0.108
v Product Price (Buyer), 20045/t 510,00
reme Reserve Life Correction +Hi5%
ljusted Reserve Equiv Price, $'ton $0.18
Brookfield Buyer's Net Operating
$4.0d
me, $/ton
Buyer's Net Operating Income, $/ton $0.20
Latio Brookfield NOI to Tramsaction 10,82
$3.54
§52
[ ess PE valne (million) T
ject Real Property (million): $13 $51

Trevor B Ellis, 30 April 2007



Table 7. NOI-Based Adjustment of 4 Transactions to Brookfield Quarry
Based on Purchase Price and Expected Annual Production Rate

Transaction 2 | Transacton 3 | Transaction 4
East Granby Naugatuck
CT CT
7-Tul-25 3-hun-03
Tilcon Haynes
$10.665 $L.225
51254 $1.301
5200 $10.09
$4.00 $4.00
3134 #0220
3.00 1982
644,000 544 000
1,C0e), D0e) 350,000
0.4 134
Elbjﬂt_"-'lll.l' = irqI..nF'I T WO ratio £34.30 54745
$1.00 $1.00
$132 $46.5

Trevor B Ellis, 23 March 2007




Table 5. Adjustment of 4 Transactions to Subject Property (Brookfield)

Transzaction 1 | Transacton I | Transaction 3 | Transaction 4
Acguisition New Malford Montrosze East Granby Naugatack
CT Co CT CT

 Acquisition Date (2 2006 Q2 2005 7-Jul-95 3-Tun-03
[Buyer O&iG Sky Ute S&iG Tilcon Haymes
Reserve Equivalent Price, per fon §0.51 $0.65 §0.31 $0.102
Reserve Equivalent Price, 20045/ §0.55 50,61 5036 §0.108
Av Prodoct Price (Buyer), 20045t §11.12 §7.29 52580 1009
Jidjusiments fo Reserve Equiv Price:

[Exireme Reserve Life Carrection +125% +30% +25% +HiF%
[Reclaimed Land Sales 0% -15% 9% 0%
[Net Dperating Income +30% +130% +100% +700%
Froduction Loss +10% 0% 9% +25%
F&E Investment +20% +20% 0% 2074
Production Expansion Capability _q5m; 1 58 §
Libove short term plans 15% 10% 15% 20%
[Non-Conforming Pre-existing Use and R By . ny

iher Permii I 307 +30% 15% 0%
Sand Production -15% -15%; 0% 0%
State Hiphway Specification Eock +25% 0% 0% 0%
ICompetition, Distamce to Markets, [ . R .
Barriers to Entry 0% +100%% T5% +100%%
[Rezional Highway Acoess +300% +10% g 0%
{Orwmership of Sarface and Minerals 0% 0% 9% 0%
Brookfield Reserve, $/ton 420 407 5156 5343
Sobject Valme {million) §63 $60 $13 $50
Less P&E value (million): 51 51 51 ¥l
Subject Real Property (million): §62 $59 s 349




Sales Comparison Adjustments
for a Minnesota, USA, Magnetite
Iron Ore Property Acquisition

Comparison adjustments are made from
magnetite properties in Mauritania, Australia,

and Peru.

The small net operating income variation was
thought adequately represented in Operating
Cost and other adjustments.
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Table 3. Adjusiments from Transacted Properties to the Subject Property Interest

Transaction 1 Transaction 2 Tranzaction 3
Acquisition Guelb &l Aouj, Karara, Western | Pampa de Pongo,
| Agreement Date 7-Mar-07 12-Feb-08 24-Dct-08
[Effective Appraisal Date 22-0ct07 22-0ct-07 72-Dct-07
|R:|\! Qatar Steel Ancteel China | Namjinzhao Ltd, Chins
ME':,:"M Frice, per Tomne of §3.58 $1.19 $2.19
If'r'i'r“mh“ expected per Pellets §82 :”mmmflgm’ DE. Pellets 599.35
Time and Price +5% 20% 5%
[Project Development Status +20% +15% +25%
[Deposit Grade -10% 108 -15%
ID-pmivrmjm Size Correction 0% +25% 0
Control and Security a4 0% 0%

, Cost Gclnding energy price -10% +30% +%
i&mm:tcwuuymnum 0% +10% +15%
[Eroduct Market Stability +10% +20% +20%
I]]ismvu'f and Fxpansion Potential 0% 20% -10%
[Location and Access +20% +20% +10%
[Country Risk +30% 0% +10%
[Eroject Risk +20% +30% +20%
frntrastructure +20% +50% +25%
Taxes, Royalty, Levies 0% +15% a5

Subject Reserve Equivalent $/tonne $7.58 $4.55 35.40
|5ubject Valne (million) $1,205 $777 $038




Transaction Analysis and Sales
Comparison Adjustments for the Las
Brisas Gold Mining Concessions,
Venezuela, February 2006

Nine transactions from around the world are shown
here, analyzed and adjusted to the Las Brisas
property.

In the Sales Adjustment table, Operating Margins are
used to adjust the transactions to the effective date of

valuation, due to a rapidly increasing gold price
market. Other economic factors are then used in the

subsequent adjustments.
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Transaction 1 | Transaction 2 Transaction 3 Transaction 4 Transaction 5 Transaction 6 Transaction 7 Transaction ¥
Acquisition Youga, Bermejal, | Mayskoye, Russia | Morth Mara, | Amapari, Brazil | Parascato, Brazil Suurikuusikko, Guariche, Choco 10,
Burkina Faso M exicn Tanzania Finland Venezuels Vienezuela
Agrecment Date H-sepdld Zi-hard)s 4-Bepdld §-Jul-03 =M= W-Mov-14 12-Ilay-05 18- Jul-05 11-Febdlb
[Buver Etmuscan Goldeorp Highland Gold Flacer Dome Wheaton River Kinmss Agnico-Eagle Hecla Gold Fields Ltd
i Caorporation Property Corparation Corpomation Caorporation Comaration o Corparations Corporation
Acquesstion Type acquired acquired acquired acquined acquired acquired Corporation acquired acquired acquired
, , 100% of mine and L - . , , , ,
0% imterest , - . - , R r 51%, | Rem: r B0, mving | 1TO0% imterest 95% interest
Property Interest Purchased o .1..{ n Depasit 10064 10{F% of license 423 5g km 1% of deposit | .wmn.a_l.., ! Mdmm'l_" . EIVINg o! T{ - ‘! er“ "
COMOESEIOMS giving 100% control 1004 contraol COMCEESION COMCEsSIOn
tenements
Deposit/Mine Acquisidon Price . o \ . . \ - y ‘o
| EPOsIEATING ACqUISHOn TACE] — ge oy £70m $34.9m $265m $105m $261.2m (for 51%) | $121m (for §6%) $4.525000 | $25%m (for95%)
L om ponent
Preliminary Indicated MNew ting , \ L ting ¢ it | Indicated Resources and MNewr ating
|I}L'\-'L' lopment Status oLy et Undeveloped W cpeming Mine Design Iperating open pi ! SOUTees 20 Ivide ] Resounce EW Operaing

feasibility study

Resources only

apen pit mine

mine

drilling

apen pit mine

Development lnvestment Feasibility Study| Feasibility study $9(m t‘-;:rr.nin': . 5P capu.c:it_',' 55541'n for initi.al $112m I:.EJr SAG Feasibility Study in E{xpl-;n.'ati-;m dnd $50m expansion
Planned construction increase considensd| mine construction mill progress evaluation drilling
308000 (nom- . . , .
pserves- P& P, 2 3 5 / 273

Reserves- P& P, oz Au e, KK 0 CRIRSCO) S, 00D 1,340 00K B 485 000 ] MNIA 1,223 000
tesources- Mél, oz An 81,200 2,370,000 8.970,000 1,310,000 100000 22,000 1,950,000 173,816 502 000
Excluding Reserves
IHL'muru.'!;- Inferred, oz Au 510,00 0 102,500 1,00 00K) 0 1,06, 000 519,547 1,700,006
l'otal, oz Au 1,256,010 2,370,000 12,650,000 4,350,006 L6000 15,505,000 3,010,000 LA E L] 3 A0, 0K
[Reserve Equivalent Price, pe

“:::‘L Auivalnt TICe per $8.67 $59.07 $5.14 £79.56 L5866 S0, 28 $112.90 51435 £ 196,00
JLife of Mine, production yrs 5.5 10 W+ 10+ 11 27 MIA MNiA 1+
Mine Type - (hpen pit, , , e ) (pen pit, then , T , ,
wndergrowsd, ur cossbisctin Cipen pit Open pit Combination Open Pit underground Cipen pit Combination Cipen pit Open pit
(O perating Cash Cost per oz o ae ) ) - Open pit 3144 - . , e
An £255 L300 £160-170 £200 underground $195 £330 High MNIA L85
Lrold Recovery 3% Hill-65% P % R ] T8 [hfficult MNIA 9%
lmpuortant By-prodoct Mo Mo Ag Mo Mo Mo Mo Mo Mo

Au Price at Agreement Date,

Ei"iuu rIce 4 Agreement TaRe $IR2.25 £432.50 £370 L14E.15 £3180.25 $431.90 #424.20 41925 £544.40

$1m assumed paid |Combined with %1 0m assumed paid 0. 33% royalty and  |$10m for other assets; £ 10m assumed paid

L om ments

lior temememts. (Gavi
MPT 1R

sister Los Filos
pit

Fassian &% royalty

assumed

for exploration
tenements

1.0F% tax on net
sales

complex metallurgy; 2%
M5R rovalty

£2m assumed for
tenements

for exploration
tenements

ay

Yle

=
A
111

o= Sldg-oy=sida Cornecrison of i

-y
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Time and Price adjustment: Adjusts for change in gold
price, to that at the effective date of valuation. This
percentage adjustment factor iIs the ratio of the operating
margins at the two dates.

O
O

Developed v. Undeveloped Reserve adjustment
Reserves V. Resources balance adjustment
Deposit/project size adjustment

pen Pit v. Underground Mining adjustment
perating Cost (including energy price factors)

adjustment

Country Risk adjustment
Other Risk adjustment



Transaction 1 Transactiovn 2 Transaction 3 Transaction 4 Transactiovn 5 Transaction & Transaction 7 Transaction § Transacton %
Acquisition Youga, Burkina| Bermejal, Mexico | Mays koye, Ru Morth Mara, | Amapari, Brazill Paracatu, Brazl| Suurikuosikke, Cuariche, Choco 11,
Faso Tanzania Finland Vemeruck Venezuela
Agreement Date Q-Sepi3 12-Mari5 4-Sep-3 K-Julkiz f-Mov-3 G- o-14 12-May-05 19 -Jul-015 11-Jan-{#:
[Buyer Brysean Goldcorp Ine, | igblandtiold | ) o Dome Wheaton River Kinross Agnico-Eagle Hecla Giold Ficlds
Bezources Minmg
IHL‘H.'!'H.' equivalent price, %oz An AT 5907 FE.14 57956 E5H.66 5ol 28 11290 ¥14.35 19570
Au price at agreement date, oz F3EL2S 3250 37500 F34K.15 F3R0 25 3190 24 M0 1925 1544 40
Au price at 10-Feb-dl 6, 3oz F557.00 F557.00 E557.00 F557.00 55700 55700 5557.00 F557.00 555700
Time and Price adjustment +150% +70%% +ne =1 +HI5% +Hi5% +70%% +T7iRe +5%
I”'“_"‘”"'“":1 v. Undeveloped Reserve 0% % 0% -50% % 40% 0% 0% 0%
ailj ustment
Reserves v, Resources balance
. 0% [ +HRe [ [ 0% 0% 0% +10°%
adjustment
Illi.'pmitl'p roject size adjustment =1 +50%% 0% +15% +30%% 0% i 130%: L1
pen Pit v, Underg i Mining
r pem Hitv. Laderground Y ining 0% % +50% % +25% 0% =500 0% "%
adjustment
¥perating Cost (including energy pri
perating Cost (including energy pricd 0, +30% +20% +20% +20% +20% +200% +10% %
Factors) adjustment
Metallurgical complexity and recovery 2% ~20% 10 -15% -15% 10 10 2% -20%
wd j ust
Valuahle By product adjustment +20%% +15% +15% +0% +20%% +30%% +15% +25% +25%
I"if““'"“' and expansion potential 20% 0% ST 20% ST +20% 300 -10% 25%
il j ustment
Il.AH:H.I:iﬂI:I and Access adjust +20P%% -15% +30%% [0 12 0% +15% +20%% [
I{'uuu try Risk adjustment 0% -5 0% [ =500 =500 HilNe 0% L1
IU[I:H.'!' Risk adjustment 0% -15% +H%E [ [ 0% -1 +15% L1
Taxes, Royalty, Levies adjust +1P7% [ +10°%% [ - 5% 5% - 0% L1
IHriiai Reserve, oz Au 6592 762 39790 R116.86 U726 537 215641 17666 10172
IH-I!'iiH.‘i- Resource (WMEIT), oz An 329 HEE] F4R95 E5H43 F4H63 19 FTE2L F3H33 5L E6
[Subject Value (million) £THL B1IST 51,160 513584 5152 602 51,553 b1l 51208




Value derived from mining:
Sales Comparison Approach: $55 million
Income Approach: $30 million
Reconciled value from mining: $45 million

Value derived from concurrent backfilling with
clean fill, then sale of reclaimed land:

Income Approach: $25 million
Total Market Value: $70 million
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