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Three Major
business

cycles

Three Major
business

cycles

1st BOOM
(driven by strategic
concerns for weapons)

2nd BOOM
(driven by demand for
nuclear power)

MAJOR BUST
(driven by the collapse
of the USSR and
nuclear accidents)

BUST
(no need to buy U
at any cost – as
strategic needs
were filled)

BUST
(driven by the
Fukushima
accident)

Sources: US DOE and AEC, Nuexco, Nymex

2017 US$/lb U3O8
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NOTE: The booms tend
to be short-lived

NOTE: The booms tend
to be short-lived

3rd BOOM
(driven by supply disruptions and
expected demand for nuclear power)
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Sources: MinEx Consulting estimates based on data from IAEA Red Book,
ABS (Australia) and NRCan (Canada)

2017 US$ Million

All-up over the last 7 decades $76 Billion
has been spent exploring for uranium

All-up over the last 7 decades $76 Billion
has been spent exploring for uranium

1st BOOM
(driven by strategic
concerns for weapons)

2nd BOOM
(driven by demand for
nuclear power)

3rd BOOM

MAJOR BUST
(driven by the collapse
of the USSR and
nuclear accidents)

BUST
(no need to buy U
at any cost – as
strategic needs
were filled)

BUST
(driven by the
Fukushima accident)
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2017 US$/lb U3O8
2017 US$m

Sources: MinEx Consulting estimates based on data from IAEA Red Book,
ABS (Australia), NRCan (Canada), US DOE and AEC, Nuexco and Nymex

From the 1970s onwards,
exploration spend is strongly
linked to the uranium price

From the 1970s onwards,
exploration spend is strongly
linked to the uranium price

$22.22/lb

$371m

With a one year lag …
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y = 19.97x + 100.7
R² = 0.85
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Note: Includes a one-year lag between commodity price
and exploration expenditure

Source: MinEx Consulting © June 2018

Exploration Spend
(2017 US$ Million)

This chart is very useful
for predicting the future

level of exploration
expenditure

This chart is very useful
for predicting the future

level of exploration
expenditure

Uranium Spot Price (2017 US$/lb U3O8)
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Source: MinEx Consulting © June 2018

1228 Deposits : 17,247 kt U3O8
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Source: MinEx Consulting © June 2018

48 Deposits : 1,548 kt U3O8
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Source: MinEx Consulting © June 2018

238 Deposits : 2,286 kt U3O8
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Source: MinEx Consulting © June 2018

127 Deposits : 3,039 kt U3O8
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Source: MinEx Consulting © June 2018

232 Deposits : 6,233 kt U3O8
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Source: MinEx Consulting © June 2018

103 Deposits : 1,451 kt U3O8
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Source: MinEx Consulting © June 2018

37 Deposits : 415 kt U3O8

Very few discoveries
were made in this

decade … the industry
was in hibernation

Very few discoveries
were made in this

decade … the industry
was in hibernation
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Source: MinEx Consulting © June 2018

64 Deposits : 933 kt U3O8
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Source: MinEx Consulting © June 2018

32 Deposits : 518 kt U3O8

CAUTION:
Incomplete data

CAUTION:
Incomplete data

It takes time to report and drill
out a new discovery
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Primary By-Product By-Product
(excluding Olympic Dam)

Total Number (#) 1172 56 55

Contained Metal (kt U3O8)
(on a pre-mined Resource basis)

13,130 kt 4,120 kt 1,400 kt

Deposits Mined to date

Total Number (#) 516 6 5

Contained Metal (kt U3O8) 6,940 kt 2,950 kt 229 kt

Historic Production (kt U3O8) >2,820 kt >110 kt 25 kt

Given the very small level of historic by-product
material … the author has excluded these

deposits from the current analysis

Given the very small level of historic by-product
material … the author has excluded these

deposits from the current analysis

Actual cumulative production
for 1940-2015 is 3,174 kt U3O8

excluding losses

Actual cumulative production
for 1940-2015 is 3,174 kt U3O8

excluding losses

Source: MinEx Consulting © June 2018Sources: WNA and IAEA
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Source: MinEx Consulting © June 2018
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Source: MinEx Consulting © June 2018

Only 15 GIANT primary uranium
deposits in the World

Only 15 GIANT primary uranium
deposits in the World

Arrow
137 kt U3O8

Cigar Lake
155 kt U3O8

McArthur River
312 kt U3O8

Alum Shale (Viken)
892 kt U3O8

Ronneburg
236 kt U3O8

Inkai
190 kt U3O8

Mynkuduk
136 kt U3O8

Elkon
421 kt U3O8

Priargunsky
289 kt U3O8

Ranger
205 kt U3O8

Jabiluka
137 kt U3O8

Somair
145 kt U3O8

Imouraran
329 kt U3O8

Rossing
273 kt U3O8

Husab
233 kt U3O8

There are no giant deposits in USA,
India, China or Latin America

There are no giant deposits in USA,
India, China or Latin America

Note: Excludes by-product deposits – such as Olympic Dam (with 2717 kt U3O8)
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(>125 kt U3O8)

(25-125 kt U3O8)

(5-25 kt U3O8)

(0.5-5 kt U3O8)

# Note: Excludes 329 deposits with no reported discovery date (318 Minor + 11 Moderate-sized deposits) Source: MinEx Consulting © June 2018

ArrowHusabMcArthur RiverCigar Lake

Mynkuduk

Inkai

Jabiluka

Ranger

Imouraran

Rossing + Somair

Elkon

Priargunsky

Ronneburg

Alum Shale

840# deposits found
since 1940

840# deposits found
since 1940

… 15 of these are Giants
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Source: MinEx Consulting © June 2018

kt U3O8

# Note: Includes 0.61 Mt U3O8 in deposits with no reported discovery date

Total# of 17.04 Mt U3O8

found since 1940
Total# of 17.04 Mt U3O8

found since 1940

… including 4.03 Mt U3O8

as by-product in 53 deposits

3260 kt
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Note: Excludes by-product deposits Source: MinEx Consulting © June 2018

kt U3O8
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>1 kt U3O8 (stacked by size)

0.5-1 kt U3O8

Estimated unreported

# Note: Includes 0.61 Mt U3O8 in 329 deposits with no reported discovery date Source: MinEx Consulting © June 2018

ArrowHusabMcArthur RiverCigar Lake

Mynkuduk

Inkai

Jabiluka

Ranger

Imouraran

Rossing + Somair

Elkon

Priargunsky

Ronneburg

Alum Shale

kt U3O8

Total# of 13.01 Mt U3O8

found since 1940
Total# of 13.01 Mt U3O8

found since 1940

… including 3.47 Mt U3O8

associated with 15 Giant deposits
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Uranium Discovered
(kt U3O8)

Exploration
Expenditures
(2017 US$m)

Source: MinEx Consulting © June 2018

Note: Excludes by-product deposits.
Estimated costs for 2007-2016 include adjustment for likely
resource growth and unreported discoveries.



MinEx Consulting Strategic advice on mineral economics & exploration 30

$0

$2

$4

$6

$8

$10

1940 1950 1960 1970 1980 1990 2000 2010 2020

Estimated unit discovery cost

Average unit discovery cost

$13.93 $17.52

FORECAST
$3/lb U3O8

going forward

FORECAST
$3/lb U3O8

going forward

Note: Discovery cost is calculated on a 3-year rolling average.
Estimated costs for 2007-2016 include adjustment for likely
resource growth and unreported discoveries. Source: MinEx Consulting © June 2018

Within a range
of $2-4/lb

2017 US$/lb U3O8

Weighted average discovery
cost for last 20 years is

US$3.87/lb U3O8

Weighted average discovery
cost for last 20 years is

US$3.87/lb U3O8

Estimated
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Mine Production

Source: MinEx Consulting © June 2018

Note: Excludes by-product deposits.
Estimated costs for 2007-2016 include adjustment for likely
resource growth and unreported discoveries.

kt U3O8

At first glance it appears that
the World has a sufficient

inventory of past discoveries
to meet future needs

At first glance it appears that
the World has a sufficient

inventory of past discoveries
to meet future needs



MinEx Consulting Strategic advice on mineral economics & exploration

0

200

400

600

800

1000

1200

1940 1950 1960 1970 1980 1990 2000 2010 2020 2030

Recoverable Metal

Potentially Recoverable Metal

Mining & Process Losses

Undeveloped

Mine Production

33

Note: Excludes discoveries and future production from by-product uranium
Potentially recovered metal (from 1997 onwards) assumes that 50% of the discovered resource is developed.
Assumes mining & processing losses of 10%

kt U3O8

Source: MinEx Consulting © June 2018

HOWEVER, After adjusting for mining &
processing losses, and non-economic

deposits, the inventory of viable
uranium projects is much smaller

HOWEVER, After adjusting for mining &
processing losses, and non-economic

deposits, the inventory of viable
uranium projects is much smaller
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70% of all deposits
found in 1946-55 were
mined within 10 years

after discovery

70% of all deposits
found in 1946-55 were
mined within 10 years

after discovery

Only 5% of all deposits found
in 2006-15 have turned into a

mine within 10 years

Only 5% of all deposits found
in 2006-15 have turned into a

mine within 10 years

NUMBER OF DEPOSITS

Forecast that only 30% of
uranium deposits (by number)

will be developed within 50 years

Forecast that only 30% of
uranium deposits (by number)

will be developed within 50 years
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54% of all metal found
in 1946-55 were mined

within 10 years after
discovery

54% of all metal found
in 1946-55 were mined

within 10 years after
discovery

24% of all metal found in
2006-15 have turned into a

mine within 10 years

24% of all metal found in
2006-15 have turned into a

mine within 10 years

CONTAINED METAL

Forecast that 50% of
Uranium metal found will be

developed within 50 years

Forecast that 50% of
Uranium metal found will be

developed within 50 years
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LOW CASE

HIGH CASE

Note: Excludes discoveries and future production from by-product uranium
Potentially recovered metal (from 1997 onwards) assumes that 50% of the discovered resource is developed.
Assumes mining & processing losses of 10%
Forecast discovery rate is indicative only, and assumes a unit discovery cost of $3/lb U3O8.

Forecast also assumes that the uranium price rises from $23 to $50/lb U3O8 over the next decade

kt U3O8

Source: MinEx Consulting © June 2018

2016 RED BOOK
forecast of mine

production

2016 RED BOOK
forecast of mine

production

FORECAST
Discovery

Rate

FORECAST
Discovery

Rate

After adjusting for mining &
processing losses, and non-economic

deposits, the inventory of viable
uranium projects is much smaller

After adjusting for mining &
processing losses, and non-economic

deposits, the inventory of viable
uranium projects is much smaller
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Assuming a Unit Discovery cost of (say) $3/lb U3O8 , industry will need to spend …

Future uranium demand in 2020 is (say) 70 ktpa U = 82 ktpa U3O8 = 182 Million lb U3O8

404 x $3 = $1200 million pa on uranium exploration

… we need to find (182/50% x 1.1 = ) 400 Million lb pa of U3O8

However only 50% of all metal discovered will (eventually) be developed into
a mine. And 10% of the metal will be lost during mining & processing. So …

The challenge is that Industry
only spent $371m in 2017

The challenge is that Industry
only spent $371m in 2017

This analysis ignores the long lead-
times associated with exploration.

Need to find today what the market
needs in 25 years time. Highly likely

to be >80 kt U

This analysis ignores the long lead-
times associated with exploration.

Need to find today what the market
needs in 25 years time. Highly likely

to be >80 kt U
To stimulate this amount of spend, the uranium price
needs to rise to $55/lb U3O8 [see Chart 8 for details]
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Copies of this and other similar
presentations can be downloaded

from my website

Copies of this and other similar
presentations can be downloaded

from my website


