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INTRODUCTION

Uranium faces stress test

S

UDDENLY the mining of uranium is back
in the headlines but, unfortunately, for all
the wrong reasons. The shattering
earthquake in Japan on March 11, and
subsequent tsunami, has put an entire
industry under stress.
As commented in Mining Journal, there has been no
wailing and bemoaning their luck from the surviving
residents of the Iwate, Miyagi and Fukushima
prefectures. In what is an admirable Japanese trait,
they have displayed an astonishing calm. No other
people on Earth are better equipped to recover from
this shattering blow.
Their stoic reaction was in sharp contrast to that
of the markets, whether metals, currencies or
equities. Traders around the world over-reacted
badly to the, admittedly frightening, images on their
TV screens.
Certainly the damage is colossal, and the overall
cost of reconstruction has been put at US$200 billion.
And yet even this huge sum is affordable; the Financial
Times estimates the recovery cost at about 4% of
Japan’s gross domestic product, and only 1% of its
national wealth. Indeed, the whole rebuilding effort
could regenerate an economy that has been in a state
of torpor for years.
So the market was clearly oversold by the
following Tuesday, when Tokyo’s Nikkei 225 slumped
11% in the third-worst trading day in the exchange’s
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Left to right: Kristine Svinicki, commissioner of the US Nuclear Regulatory Commission, Gregory Jaczko, chairman of the
Nuclear Regulatory Commission, and George Apostolakis, commissioner of the Nuclear Regulatory Commission, listen to Bill
Borchardt, executive director for operations at the Nuclear Regulatory Commission, during a meeting at the NRC headquarters
in Rockville, Maryland, US in March Photo: Bloomberg News
history. This meant that, in the four days following the
disaster, the Japanese stock market had lost over
US$600 billion: 12% of GDP.
Not surprisingly, the initial reaction was even more
extreme for the nuclear fuel. The price of uranium fell
22% (from US$68/lb to US$53/lb) shortly after
confirmation of the problems at the
reactor at Fukushima, and the
announcement by several governments that they were suspending
their nuclear-plant programme.
The market reaction was in
response to a presumed reduced
appetite for nuclear energy in the
future. Switzerland was the first to
give cause for concern, on March 14,
by suspending approval for three new reactors.
Germany followed the next day, making the oldest
seven of its 17 reactors idle pending a three-month
review of the country’s energy policy. Safety reviews

were ordered in the US and UK.
The greatest shock, however, came from an
unlikely source. China has a dominant position with
regard to the future demand for the metal but, on
March 16, the country uncharacteristically announced
that it had suspended approval for its nuclear power
plants.
According to the World Nuclear
Association, there are 438 nuclear
reactors in operation around the world,
with a further 62 under construction,
158 at the planning stage (ie approvals
and funding already in place) and some
310 under proposal.
The US leads the way, with 104
reactors (although only one under
construction, nine planned and 23 proposed),
followed by France (59 in operation), Japan (55) and
Russia (32). However, although China has only 13
reactors in operation it has a staggering 27 under

“Their stoic
reaction is in
sharp contrast
to that of the
markets”

Tokyo Electric Power
Co’s Fukushima Dai-Ichi
nuclear power station in
Okuma
Photo: Bloomberg News
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Photo taken on
Tuesday, March 15,
shows the building
housing the No 4
reactor, centre, at
the Fukushima DaiIchi nuclear power
plant

Smoke is seen rising from the
building housing No 3 reactor
at the Fukushima Dai-Ichi
nuclear power plant
Photo: Bloomberg News

Photo: Bloomberg News

Global uranium projects

construction, 50 planned and 110 under proposal.
India is not far behind, having 20 reactors in
operation, with 5 being built, 18 planned and 40
proposed.
The nuclear industry has a history of premature
hiatus in development. Construction came to a virtual
halt after the Three Mile Island accident in Pennsylvania in 1979, and then again in 1986 after the
Chernobyl meltdown.
The chief executive officer of Cameco Corp,
Gerald Grandey, spoke for many in the industry when
he said: “Looking beyond the events of recent days,
we at Cameco don’t see a dramatic effect on the
fundamentals of our uranium business. Growth in
nuclear capacity in China, India, Korea and elsewhere,
with certainly China experiencing the largest
expansion, has tremendous momentum, and we
expect it will continue.”
The marketplace seems to have taken all this on
board, and the price of uranium has recovered 13%
to US$60/lb. This is the trading level of the metal
before the sustained price improvement during the
second half of last year.
The recovery reflects a marketplace that has now

Channel boxes containing fuel rods of plutonium-uranium
mixed oxide (MOX) in a pool inside the building which
houses the No 3 reactor at the Fukushima Dai-Ichi nuclear
power station
Photo: Bloomberg News
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put the accident in its proper
Global uranium projects
perspective. Most of the world’s
Grass-roots – 2,117
nuclear reactors are in Europe,
One consequence of the
the eastern US and north-eastcurrency movements was that
Exploration – 1,041
ern Asia. Barely 15% of the
Japan briefly recaptured its
world’s reactors are in areas of
position, from China, as the
severe risk of seismic activity.
world’s second-largest economy.
Advanced exploration – 348
There are also only six reactors in
More predictably, the price of
the whole of Latin America and
alternative sources of energy
just two in Africa (and still none in
soared, with thermal coal rising
Scoping studies – 101
Australasia).
almost 11% in mid-March to a
Demand for uranium is not going
30-month high of US$134/t (delivery
away. The seven countries with the
Europe).
The price for the right to
Feasibility studies – 42
highest reliance of nuclear electricity
make carbon emissions rose by a
generation are all in the comparative
similar amount, with CO2-emission
Construction – 16
safety of Europe: France (with a 76%
permits reaching US$25/t.
Source: IntierraLive
share of total electricity generation),
Meanwhile, as we report on p5,
Slovakia (57%), Belgium (54%), Sweden
world uranium production reached an
and Slovenia (42%), Switzerland (39%) and Hungary
estimated 53,350t last year, a 6% increase on the
(38%).
output in 2009. Four of the top seven producing
Moreover, as the Nuclear Energy Institute notes,
countries reported a reduction in output in 2010.
the new, third-generation, reactors incorporate
Offsetting this decline, however, was an astonishing
‘passive’ measures, that default to safe working
28% increase in production in Kazakhstan to 17,803t.
conditions in the event of any accident or power
The country now produces fully one-third of the
failure (rather like the ‘dead-man’s handle’ of
world’s mined production of uranium.
train drivers). In areas at risk, these plants
After a decade during which nuclear
are designed to withstand the most
power has gradually regained public
severe quake that they can be
credibility, the events in Japan have
expected to suffer. Reactors in
added a whole new level of uncerFrance, for example, are designed to
tainty. Politicians will inevitably be
withstand an earthquake twice as
more cautious in awarding permits for
strong as the 1,000-year event
mines and plants in an industry that has
calculated for each site.
always struggled with its public image.
It appears that it was the tsunami that
Uranium explorers and producers will
caused the most damage to the reactors at
again make the case for nuclear power, and
Fukushima Dai-Ichi. The earthquake took out the
remind investors of the disadvantages of alternative
primary power supplies, and the water accounted for
power sources.
the back-up electricity. Nevertheless, this is a
The fund manager at London-based Geiger
40-year-old design and, in the circumstances, the
Counter Ltd, John Wong, noted that the share of
reactor has stood up remarkably well.
nuclear power in the world supply of electricity has
actually been falling recently. However, he is
CURRENCY SHOCK
confident that, notwithstanding the tragedy in Japan,
Somewhat perversely, the yen has soared to its
this situation will reverse when the “clean and cheap”
highest level against the US dollar since the Second
benefits of nuclear power are fully appreciated.
World War (in a frantic 20-minute period on the
China, Mr Wong notes, is already increasing its
Tuesday following the earthquake, the currency
acquisition activity in the uranium sector, and has
jumped from almost Y80 to the dollar to Y76).
recently turned its attention to the junior companies.
Markets have reacted to an expectation that Japanese
He attributes this interest to last year’s equity price
insurance companies and investors (the largest
increases.
holders of US bonds after China) will sell foreign
In the meantime, mining companies can only hope
assets and bring home money for reconstruction
that the fallout from Fukushima will be neither too
efforts.
damaging nor too long-lasting.
March 2011

30/03/2011 11:02

PRODUCTION

Kazakhstan: king of the producers
Uranium output fell last year in Canada, Australia and Namibia,
so Kazakhstan has strengthened its leading position

W

ORLD uranium
Lake mine (Areva 70%, Denison Mines Corp
production rose 6.1%
22.5%, OURD Canada Co 7.5%), caused by a
World uranium production
last year to 53,350t U,
shortage of ore for processing.
2009
2010*
Change
Share
according to estimates
In Russia, the uranium production was
(t U)
(t U)
(%)
total (%) virtually unchanged (decline of just 2t U). Like
by Russian uranium
Kazakhstan
13,900
17,803
+28
33
producer Atomredmetzoloto Uranium
Rössing and Ranger, the Priargunsky mining
Holding Co (ARMZ). Kazakhstan produced
combine (the largest production centre in the
Canada
10,175
9,332
-8
18
17,800t U, with Kazatomprom retaining top
country) began to process uranium ores of
Australia
7,962
6,203
-22
12
place among uranium mining companies with
lower quality. Uranium production increased
Namibia
4,681
4,476
-4
8
an output of about 10,600t U.
at the other two centres in Russia (Dalur and
Niger
3,243
4,200
+30
8
The group of leading uranium producers
Khiagda).
(those with production of over 1,000t/y U)
Russia
3,564
3,562
0
7
expanded to 11, with the addition of China
CORPORATE RANKING
Uzbekistan
2,338
2,338
0
4
National Nuclear Corp (CNNC). Total
The number of leading uranium mining
US
1,442
1,629
+13
3
output from this group amounted to 49,500t
companies (those with production of over
Sub total
47,305
49,543
+5
93
U (93% of world uranium production).
1,000t/y U) has increased to 11.
Other countries
3,000
3,807
+28
7
The most significant deal in the sector last
All of these leading companies reported
year was ARMZ’s acquisition of a controlling
increased production last year, except for Rio
Total
50,305
53,350
+6
100
stake in Canada’s Uranium One Inc (ARMZ
Tinto (Rössing and Ranger) and BHP Billiton
*Provisional Source: ARMZ
currently owns 51.4% of the company’s
(Olympic Dam). Australia’s Paladin Energy Ltd
outstanding shares).
reasons included deterioration of ore quality, as well
reported a particularly impressive year (see table),
Uranium mining started during commissioning at
as technical, technological and natural factors.
with uranium output up 73% compared with 2009.
six sites last year: Azelik (Niger), Trekkopje
Following the accident in 2009, BHP Billiton was
Paladin Energy implemented second stage of
(Namibia), Dulaan Uul (Mongolia), Oban (Australia),
able to bring its Olympic Dam mine in Australia back
uranium production capacity development at its
and La Palangana and Arizona-1 (US).
to full capacity only in July 2010. Also in Australia,
Langer Heinrich mine (Namibia) of up to 1,420t/y U,
production problems at
as well as significantly
GROWING PRODUCTION
Rio Tinto’s Ranger mine
increased uranium
Most of the production growth last year was
were connected to a fall
output at the Kayelekera
provided by Kazakhstan (28%) and Niger (29.5%).
in ore quality and by
mine in Malawi (although
Kazakhstan continues to hold top place in the
flooding of the mine and
it has not reached the
rankings, followed by Canada, Australia and Namibia.
tailing dams. Similar
planned 750t U).
In 2010, Niger significantly increased its uranium
problems with the
The next fastestproduction owing to the commissioning of Areva’s
quality of the ore were
growing uranium
heap-leaching complex at the Somair mine, and now
experienced at the
producer last year was
ranks fifth among the uranium-producing countries
company’s Rössing
the new ARMZ-Uranium
(Russia has dropped back to sixth).
uranium mine in Namibia.
One alliance. However, Office National des
As the table above illustrates, uranium production
The fall in uranium production in Canada was
Ressources Minières du Niger (ONAREM), which is
fell last year in Canada, Australia and Namibia. The
attributed to the temporary closure of the McClean
not a uranium-mining company, saw a substantial

“The most significant deal in
the sector last year was
ARMZ’s acquisition of a
controlling stake in Canada’s
Uranium One Inc”

The Khiagda uranium ISL facility in Russia

March 2011

03-05,07,09,11-13,15-17,21,23,25,27,29,31Uranium.indd 5

Photo: ARMZ

Mining Journal special publication – Uranium

5

30/03/2011 11:05

PROFILE

Prime time for Etango

Checking core samples at the Etango
project, one of the world’s largest
undeveloped uranium deposits

Bannerman Resources offers investors a significant,
undeveloped deposit in a key uranium area of Namibia

B

ANNERMAN Resources is a uranium
exploration and mine development
company. Its primary asset, the Etango
project, is located in a premier uranium
mining jurisdiction in Namibia.
The company says the scope of the Etango uranium
deposit offers investors “a unique opportunity” to
benefit from the expected increase in the global
nuclear power generation. This is driven by the clean
nuclear-power generation plans of numerous
countries, particularly China and India.
Situated adjacent to Rio Tinto’s Rössing uranium
mine, which has been producing uranium since the
early 1970s, Etango is one of the world’s largest
undeveloped uranium deposits. It comprises measured
and indicated resources of 149Mlb U3O8 and inferred
resources of 64Mlb U3O8.
The project has the strategic advantage of being
located in close proximity to: road, rail and electricity
networks; one of southern Africa’s largest commercial
ports; water infrastructure; established support
industries; and labour in the nearby regional centre.
Based on feasibility study estimates, the Etango
project is expected to produce an average of 5-7Mlb
per annum U3O8 over a mine life of at least 20 years.
Extensive feasibility study work, completed in 2010,
has substantially ‘de-risked’ the technical aspects of
the project, and delivered a robust capital and
operating cost estimate.
According to the results of the feasibility study to
date, Etango is one of the world’s few large, long-life
and low technical-risk projects, and it is located
in a politically stable uranium-mining jurisdiction.
Bannerman believes this bodes extremely well for
shareholders in a market where uranium buyers, such
as utilities, are seeking long-term security of supply for

CONTACTS
Bannerman Resources
Suite 18, Level 1, 513 Hay Street, Subiaco, Perth 6008
Western Australia, Australia
Contact: Tim Haughan
Tel: +61 (8) 9381 1436
E-mail: admin@bannermanresources.com.au
Website: www.bannermanresources.com.au
45 Mandume Ya Ndemufayo Street, Industrial Area
Swakopmund, Namibia
Tel: +264 64 416 200
E-mail: admin@bannermanresources-na.com
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their expanding, clean power-generation ambitions.
Feasibility studies are well advanced and are being
conducted from an owner perspective, led by highly
experienced Bannerman personnel, assisted by key
technical consultants. So far, they have refined the
accuracy of the project estimates to the level that
would be expected of a much larger organisation.
Extensive metallurgical testwork using 2m, 4m and
7m columns has produced considerable technical
detail regarding the rapid leaching nature of the
Etango mineralisation, including the consistent
achievement of +90% metal recoveries in laboratory
tests.
The Etango mineralisation is a relatively low acid
consumer; reflecting the fact that the host rock does
not contain the high acid-consuming carbonate marble
formation, known locally as the ‘Rössing Formation’,
which is typically found in other parts of the region.
It is important to note that over 90% of the
uranium in the Etango mineral-resource estimate is
hosted in the alaskite rock unit. The significance of this
feature, in addition to the advantages for mining
offered by clear visual definition, is that the deposit has
very uniform leaching characteristics, as well as lower
and more consistent reagent consumption.
Etango enjoys the mining advantage of a low, open-pit
strip ratio of approximately 3.5:1. Further, 70% of the
6km deposit lies within 200m of the surface. The
dynamic nature of the ore supports a heap-leach
processing route, which has lower capital and
operating costs than a tank-based process route.
Heap-leaching can take maximum advantage of the
uniform, fast-leaching and geotechnically stable Etango
mineralisation.
Bannerman applied for a mining licence for the
Etango project at the end of 2009. In April 2010,
the Namibian Ministry of Environment and Tourism
issued the company with an initial environmental
clearance, based on the Environmental and Social
Impact Assessment completed in 2009. Bannerman
has maintained a very constructive relationship with
the Namibian government, and is working proactively
with the relevant government ministries to secure
the mining licence. Amendments to the mining licence

Etango is one of the world’s
few large, long-life and low
technical-risk projects, according
to the recent feasibility study

application will be submitted shortly to reflect the
expanded size of the project.
Bannerman holds one of the largest land packages
licensed for uranium exploration in Namibia’s
prospective ‘alaskite alley’, which hosts
Rio Tinto’s Rössing uranium mine, and the company
believes there is a good chance of finding another
economic deposit, in addition to Etango.
An exploration survey, conducted in 2010, has
identified several highly prospective targets, and
Bannerman has already reported significant potential
associated with the recently discovered Hyena and
Ondjamba satellite deposits.
Recent exploration activities have been successful
in identifying many new drill targets close to Etango.
Bannerman has also identified other targets
immediately to the north of the Swakop River.
Extensive exploration drilling in the Etango licence
area is planned for 2011.

SUMMARY
Bannerman presents investors with the opportunity to
participate in the uranium market through the Etango
project – a globally significant, undeveloped deposit in
a premier uranium mining jurisdiction.
Etango has the strategic economic advantage of
established infrastructure, a significant scale for
mine production, a long project life, low permitting
and technical risks, and a considerable resource
growth potential.
Bannerman is in the right place at the right time
with the right size deposit to benefit from the
nuclear renaissance. The company’s shares trade
on the Australian Securities Exchange, Toronto
Stock Exchange and Namibian Stock Exchange.
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Supply consideration

Cameco Corp
is continuing its
construction of
the delayed Cigar
Lake mine, with
a production
capacity of
7,000t/y U

increase in its attributable uranium output thanks to
its joint venture with Areva in Niger.

INDUSTRY STILL GROWING
In general, despite the lower rate of growth last year
(6% compared with 15% in 2009), the global uranium
mining industry has continued to grow.
During the past 12 months, uranium concentrate
has been produced for the first time at six mines:
• China National Nuclear Corp (CNNC) mined the
first uranium at the Azelik deposit in Niger at the
end of December 2010.
• AREVA produced its first uranium at the Trekkopje
mine in Namibia on January 10, 2011.
• In Mongolia, Kojegobi LLC, which is a subsidiary of
AREVA, began pilot uranium production at the
Dulaan Uul project on December 1, 2010.
• At the start of 2010, Denison Mines commissioned

Corporate U production
(% growth 2010/2009)

Paladin Energy
ARMZ + Uranium 1

73
20

Kazatomprom

16

Cameco

10

CNNC

6

Areva

3

Navoi

0

BHP Billiton

-21

Rio Tinto

-22

Underground
workings at the
Priargunsky mine
Photo: ARMZ
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“Despite the lower rate of
growth last year, the global
uranium mining industry
has continued to grow”
its Arizona 1 uranium mine in the US.
• In the fourth quarter of last year, Uranium Energy
Co started uranium production at La Palangana (US).
• Curnamona Energy Ltd commissioned pilot-mining
operations at the Oban deposit in Australia during
February 2010.

WORLD URANIUM INDUSTRY
PROSPECTIVE PROJECTS
Uranium producers continue to implement plans
aimed at increasing uranium output at existing
facilities, and commissioning of new mines.
Paladin Energy has completed the third stage of
production-capacity development at its Langer
Heinrich mine (to 2,000t) and is due to have reached
the planned capacity this month. A further expansion
(to 3,840t/y U) is due to be completed by the end of
2011. In addition, the company is studying the
possibility of building a new uranium facility, which
will be located in close proximity to an existing one,
with a capacity of about 3,350t/y U.
Cameco Corp continues its step-by-step
construction of Cigar Lake after the major flooding in
2006. Production capacity is designed at 7,000t/y U,
with plans to start production in 2013. Meanwhile,

Notwithstanding the radioactive leak at
Fukushima, that has spooked the market, the
uranium sector has been growing in recent years
as the prospects for nuclear power improved, and
the need for more primary supply grew.
Worldwide uranium production is expected to
rise towards 60,000t/y over the next three years,
led by Kazakhstan and the African producers. The
traditional, Canada and Australia, are lagging some
way behind, but will respond eventually.
New mines are starting up, particularly in
Kazakhstan, and some of the smaller projects in
other countries should find it easier to compete
now that uranium prices have risen.
Primary producers, looking to invest capital in
new long-term supply sources, base their
decisions on expected production costs plus an
adequate expected return on invested capital.
Other than strategic reasons, and security of
supply considerations, once a mine has been
brought online, it will tend to stay in production
as long as market prices can cover cash costs,
including ongoing capital, as closure would usually
involve significant social and environmental
obligations.
Environmental and regulatory considerations
have tended to increase the lead times required
to develop new projects. Licensing procedures,
environmental impact statements, and associated
public hearings ensure that new projects are
thoroughly assessed before they are allowed to
proceed, but add years to the development
period.
Approvals have been difficult to obtain,
particularly in Canada, the US and Australia. In
spite of these burdensome processes, new
projects have been approved, but the process
must be embarked upon well in advance of the
anticipated requirement for production.
the McClean Lake and Key Lake processing plants are
ready to process uranium ore. Cameco plans to
double production capacity of the Inkai mine (to
4,000t/y U) in Kazakhstan, and it will begin pre-design
work this year on the Kintyre deposit in Australia.
AREVA increased its uranium production in Niger
having lifted production capacity at the SOMAIR mine
to 2,700t/y in 2010.
Construction of the group’s Trekkopje mine
(3,400t/y U) in Namibia is near completion. However,
due to technical problems, the start of production has
been postponed to the first quarter of 2013.
Nevertheless, the first pilot uranium production has
already been commissioned.
Work has begun on creating infrastructure for
construction of the Imouraren mine in Niger, where
uranium production is planned from 2014 (with
capacity of up to 5,000t/y U).
BHP Billiton began a re-evaluation of uranium
resources at its Yeelirrie deposit in Western Australia
in 2008, with the possible start of mine construction
(with a capacity of up to 3,500t/y U) later this year.
ARMZ continues to develop its uranium assets in
Russia. JSC Khiagda built the year-round bridge across
the river Vitim that will ensure uninterrupted
deliveries to the mine site. In 2010, Khiagda increased
Mining Journal special publication – Uranium
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Advancing a significant polymetallic resource
Continental Precious Minerals has about 72 mineral exploration licences in Sweden,
but the current focus of its metallurgical research is Viken, located near Östersund

C

AREFUL exploration, based on
solid data, has been characteristic
of Continental Precious Minerals’
approach to identifying and developing mineral resources. This has been
successful in Sweden, where the company has
discovered one of the largest deposits in Europe,
bearing significant quantities of uranium, vanadium
and molybdenum.
“Our resource estimates at our flagship property
demonstrate that we have, potentially, one of the
largest polymetallic resources in the world,” says
Ed Godin, president and CEO of Continental. “Since
discovery, we have identified a massive NI 43-101
compliant resource of over 2.8 billion tonnes and
filed a scoping study. We are currently carrying out
metallurgical research, with a view of advancing to
a pre-feasibility study. ”
Continental has approximately 72 mineral
exploration licences throughout Sweden. These
include conventional, hard-rock uranium deposits and
prospects, as well as multi-mineral sediment deposits
and prospects hosted in alum shale formations.
Since March 2005, the company’s primary focus
has been its licence at Viken, near the town of
Östersund in central Sweden. This licence covers
677ha and consists of high carbon content shales
(called black or alum shales), interlayered with
subordinate quartzites, limestones and ‘stinkstones’
(bituminous limestone).

DISCOVERY AT VIKEN
Continental used the data from previous exploration
campaigns by the Swedish government to determine
its initial targets. From 1977-78, the Swedish
Geological Survey (SGU) drilled 19 holes at Viken and
in its vicinity. Two holes on the Viken property,
Myrvicken 78-004 and 78-005, returned assay values
of 0.41lb/t of uranium oxide (U3O8), 5.36lb/t of
vanadium pentoxide (V2O5), 0.91lb/t of molybdenum
(MoO3) and 0.8lb/t of nickel (Ni) over 182m. The
thickness of the intercept was one of the largest
recorded in the alum shale and, coupled with the
metal concentrations, indicated a target area for
additional exploration.
Continental began drilling at the Viken licence in
August 2006, and 11 holes, for a total of 2,084m,

CONTACTS
Continental Precious Minerals Inc
50 Richmond Street East, Suite 101
Toronto, Ontario, Canada M5C 1N7
Contact: Ed Godin, president and CEO
Tel: +1 416 805 3036
E-mail: godine@rogers.com
TMX | Equicom
Contact: Craig MacPhail
Tel: 416 815 0700 ext 290
E-mail: cmacphail@equicomgroup.com
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Drilling rig at Viken
were completed by the end of
the year. Drilling resumed with
two drill rigs in February 2007,
and, by December 31, 51
additional diamond drill holes,
for a total of 9,744m were
completed. Another 133
diamond drill holes, for a
combined total of 26,293m,
Licences in the Storsjön district
were completed by December
Continental Precious
31, 2008. The spacing of the drill
Minerals
holes ranged from 30-380m and
Drill hole
averaged 300m.
Drill hole SGU
Interpretation of the drill
results indicated that the
5km
maximum thickness of the
mineralised zone was about
200m and that it underlaid the entire 3.2km length of
selective in how we have spent our capital in the last
the Viken licence. The width of the zone is about
five years since we first acquired our exploration
1,000m, and the deposit is open to the north-northlicences in Sweden and, with an expenditure of
west, the south-southeast, and to depth in an easterly approximately C$15 million and minimal dilution to
direction.
our shareholders, we have delineated a significant
In June 2007, Continental published an NI
mineral resource. “
43-101compliant technical report and provided
updates on August 2007, April 2008 and December
NEXT STEPS
2008. The most recent report, filed in March 2009,
Since the preliminary economic assessment was filed,
determined that Viken has an inferred resource of
Continental has advanced the property, following two
about 1 billion pounds of uranium at a grade of
strategies: to continue metallurgical research and
0.3lb/t; 17 billion pounds of vanadium, grading at 5lb/t; complete a pre-feasibility study, and to pursue a joint
and 1.5 billion pounds of molybdenum grading
venture with a major mining company.
0.49lb/t.
Metallurgical research is under way, with the goal
of optimising metal-recovery rates while reducing
PRELIMINARY ECONOMIC ASSESSMENT production costs. This research will be included in
After completing metallurgical studies that showed
the pre-feasibility study, and it will be a important
results of 91% recovery of uranium, 99% recovery of
consideration in the company’s decision to advance
molybdenum and 90% recovery of vanadium,
to a pilot plant.
Continental proceeded to publishing a preliminary
Continental has initiated discussions with several
economic assessment. The highlights of this
mining companies, but these have not yet reached a
assessment, filed in October 2010, include a pre-tax
point where it can report progress to shareholders.
net present value of US$1.039 billion (at a 6.5%
“We are moving forward with our exploration
discount rate), an internal rate of return of 10.3%
licence at Viken,” says Mr Godin. “This very large
using base case metal prices of US$65.30/lb uranium
resource, hosted in non-conventional geology,
oxide, US$15/lb vanadium and US$15/lb molybdenum, requires time and careful preparation to develop.
and a 16-year life of open-pit mining, producing
Based on our progress to date, we are confident that
40,000t/d.
our current strategies will create shareholder value.”
“This is a significant milestone for our company,”
said Mr Godin at the time. “We have been very
Company reports are available at SEDAR: www.sedar.com
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uranium production by 39% to 135t U in comparison
with 2009. JSC Dalur increased uranium production
by 10%, from 462t U in 2009 to 507t U in 2010.
Further exploration and project works were
carried out last year at ARMZ’s world-class Elkon
deposit in the Republic of Sakha (Yakutia).
Uranium One, now operator of ARMZ’s uranium
assets in Kazakhstan, achieved significant growth of
uranium production at almost all of its mine sites.

A unique metal

URANIUM ACTIVITY
A considerable number of mergers and acquisitions
took place in the sector last year.
ARMZ gained control of Uranium One, and signed
an agreement to acquire Australian Mantra Resources,
though the deal was renegotiated at a lower price in
response to the nuclear accident in Japan. Thereby,
ARMZ has significantly diversified its geographic asset
base, acquired not only Kazakhstan assets, but also
properties in Australia and the US. ARMZ, after
completion of the deal with Mantra, will receive
uranium deposits, and prospective areas for
exploration, in Tanzania and Mozambique.
Paladin Energy completed the acquisition of NGM
Resources, which owns uranium assets in Niger,
West Australia and Madagascar, and closed the
acquisition of Aurora Energy Resources, which
develops uranium deposits in Labrador.
Moreover, Paladin Energy reached an agreement
with AREVA, through which it is now a joint
shareholder of Summit Resources (Paladin 81.8%),
and secured control over marketing and sales of
uranium from the Mt Isa deposit.
Korea Electric Power Corp (KEPCO) has signed
an agreement with AREVA to acquire a 10% stake in
the Imouraren project in Niger for €170 million
(US$237 million). The company also signed an
off-take contract.
Japanese company Itochu Corp announced an
agreement to pay US$92.3 million for a 15% stake in
Kalahari Minerals, which is one of the main owners of
Australian company Extract Resources. The company
later signed an agreement to acquire an additional
10.3% stake in Extract.

OUTLOOK
ARMZ does not expect a significant increase in
uranium production this year. The company forecasts
world output in 2011 to increase to about 56,000t U,
with a lower rate of growth than in recent years.
This increased production will again come mainly
from Kazakhstan, with its announced plans to
produce 19,600t U. These plans are supported by
strong uranium resources and a technological base.
As for the uranium market, spot prices are
currently under great pressure. This is due to the
recent nuclear accident in Japan, and plans by the US
Department of Energy to sell 2,000t of surplus
uranium annually over the next three years. These
factors could push spot prices lower, as well as
reduce the activities of some juniors.
However, the plans of China, India and Russia, plus
some other countries, to construct large-scale
nuclear power plants have not changed. This suggests
that uranium prices will not fall significantly with
prospectives of recovery.
Article contributed by Alexander Boytsov, Vladimir Basov
and Natalia Putivtseva (ARMZ Uranium Holding)
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Uraninite, also known as pitchblende. Top right: Marie Curie, who used pitchblende ore from Jáchymov to isolate the element
radium. Right: William Herschel, who discovered the planet after which uranium was named. Below: Martin Heinrich Klaproth,
who identified the metal more than 220 years ago

T

HE uranium mineral pitchblende, also
known as uraninite, was reported from
Erzgebirge, Saxony, in 1565, with other
reports dating from 1727 in Joachimsthal and 1763 in Schwarzwald.
The metal itself was identified in 1789 by
Martin Heinrich Klaproth. He named the
new element after the planet Uranus
(which had been discovered eight
years earlier by William Herschel,
and was itself named after the
Greek god of the sky). The
metal’s radioactive properties
were uncovered in 1896 by
Antoine Becquerel.
In the early 19th century,
uranium ore was recovered as a
byproduct of mining in Saxony,
Bohemia and Cornwall. The first
deliberate mining of radioactive ores
took place in Jáchymov, in what is now
the Czech Republic. Marie Curie used
pitchblende ore from Jáchymov to isolate the element
radium, a decay product of uranium (her death, from

Rio Tinto’s Ranger mine

aplastic anemia, was almost certainly due to exposure
to radioactivity).
Until the Second World War, uranium mining was
undertaken mainly for the radium content. Sources
for radium, contained in the uranium ore, were
sought for use as luminous paint for watch
dials and other instruments, as well as for
health-related applications (some of
which, in retrospect, might have been
harmful). The byproduct uranium
was used mostly as a yellow
pigment.
In the US, the first radium/
uranium ore was discovered in
1871 in gold mines near Central
City, Colorado. However, most
uranium ore in the US before the
Second World War came from
vanadium deposits on the Colorado
plateau of Utah and Colorado.
In Cornwall, the South Terras mine
opened for uranium production in 1873.
Other early uranium mining occurred in Autunois in
France’s Massif Central, Oberpfalz in Bavaria, and

Photo: Rio Tinto/Bloomberg News; Energy Resources of Australia
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Deep Yellow: attractive
multi-project portfolio

Drilling
operations
at Ongolo

Omahola is the flagship, enabling a transition from explorer to developer

D

EEP Yellow Ltd’s (DYL’s) primary
focus is on its projects in Namibia.
The advanced-stage uranium
exploration company is listed on the
ASX and NSX. Reptile Uranium
Namibia (Pty) Ltd (RUN), its 100%-owned subsidiary,
conducts its operations in Namibia. A prefeasibility
study on its flagship Omahola project is due for
completion before mid-year, whilst it also plans a
resource drill-out for secondary uranium mineralisation on another project in the Tubas-Tumas
paleochannel sheetwash system.
DYL’s success has not been restricted to uranium,
where it has rapidly built up a JORC-compliant
resource base in Namibia in excess of 87Mlb; it also
discovered a significant magnetite iron deposit called
Shiyela, which is subject to a drill-out and scoping
study. DYL’s JORC-compliant uranium resource
inventory will soon be enhanced by the impending
maiden resource declaration for the Ongolo Alaskite
deposit, which is a part of the Omahola project, due
to be completed during the second quarter of 2011.
Drilling operations at Ongolo

RUN operates out of Swakopmund, where it has
an exploration office and laboratory complex staffed
by an all-Namibia permanent complement of 57-plus
contractor drilling and rehabilitation company personnel, totalling about 80 people.
New DYL managing director Greg Cochran is
enthusiastic about the company’s future: “Deep
Yellow has always focused on identifying higher-grade
deposits and the technical expertise of the company’s
management and its employees is widely recognised.
It is also a multi-project company, which gives it a
competitive advantage over its peers.”

HIGHLIGHTS
• RUN holds 100% of four contiguous exclusive
prospecting licences (EPLs) covering 2,681km2 and
65% in three adjoining EPLs covering 1,323km2.
• It has JORC-compliant resources totalling 155.5Mt
at 254ppm U3O8 for 39,531t or 87.2Mlb of U3O8,
with both primary and secondary mineralisation.
• RUN has Namibian Ministry of Mines and Energy
(MME) approval for its local Namibian and broader
Community Benefit Trust participation undertakings
at the project stage.
• The company has invested in excess of A$35 million
since starting exploration in 2006, having drilled
more than 425,000m of RC and DC holes.
• Additional JORC resources are imminent, with a
maiden resource expected at its Ongolo high-grade
alaskite deposit and further upgrades are expected
as drilling progresses.
• SNC Lavalin is conducting the Omahola project
prefeasibility study.
• Interim results for the prefeasibility study indicated
capital costs in the range of US$324-336 million and
operating costs of US$24.90-25.30/lb U3O8, with
production slated for late 2014.
• RUN’s aggressive exploration programme continues
with up to nine rigs completing some 15,000m of
reconnaissance and resource drilling per month.
• The Shiyela iron project is also under evaluation,
consisting of a magnetite deposit 35km inland from
the deep-sea port of Walvis Bay. The first

Map showing Reptile’s four EPLs and projects, the three
Nova JV EPLs plus uranium mines and projects held by other
companies in the area
JORC-compliant resource is due for release in Q2.
• The company is in a strong financial position with
approximately A$16 million in cash and Paladin is its
major shareholder.

MANAGEMENT AND BOARD
Chairman Mervyn Greene is an investment banker
who has worked in the US, Europe and Africa for
more than 20 years. He was appointed to the Deep
Yellow Board in November 2006 and became
chairman in August 2007.
Managing director Greg Cochran was appointed in
January. He has over 25 years’ multi-commodity and
cross functional experience in the international
mining industry.
Leon Pretorius is managing director of RUN
in Namibia. He is a geochemist with 38 years’
experience and an intimate knowledge of the global
uranium industry.

CONTACTS

Deep Yellow’s Namibian project portfolio

Deep Yellow Ltd
Level 1, 329 Hay Street
Subiaco WA 6008
PO Box 1770, Subiaco WA 6904, Australia
Tel: +61 8 9286 6999
Fax: +61 8 9286 6969
E-mail: info@deepyellow.com.au
Website: www.deepyellow.com.au

Background image: the Ongolo prospect drill site
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Left: parallel dunes near Lake Mackay project, WA. Below:
Sample of high-grade uranium mineralisation. Black veinlets
are pitchblende, sulphides are pyrite and pyrrhotite, the red
matrix is haematite alteration

Billingen in Sweden. The Shinkolobwe deposit in
Katanga, now the Democratic Republic of the Congo,
was discovered in 1913. Other important early
deposits include Port Radium in Canada
(discovered in 1931), and Beira
Province in Portugal, Tyuya
Muyun in Uzbekistan, and
Radium Hill in Australia.

CHEMISTRY
Uranium (U) is a
silvery-white metal in
the actinide series of
the periodic table
(atomic number 92). The
metal has the second highest
atomic weight of the naturallyoccurring elements (plutonium-244 is
heavier).
The uranium nucleus binds between 141 and 146
neutrons, establishing six isotopes (all of which are
unstable and weakly radioactive), the most common
of which are uranium-238 (146 neutrons) and
uranium-235 (143 neutrons).
Uranium-235 was the first isotope that was found
to be fissile. Other naturally occurring isotopes are
fissionable, but not fissile. Upon bombardment with
slow neutrons, its uranium-235 isotope will most of

the time divide into two smaller nuclei, releasing
nuclear binding energy and more neutrons. If these
neutrons are absorbed by other uranium-235 nuclei, a
nuclear chain reaction occurs that may be explosive
(as little as 7kg of uranium-235 can be used to make
an atomic bomb).
Uranium decays slowly (emitting alpha particles)
such that uranium-238 has a half-life of about 4.47
billion years (uranium-235’s half-life is 704 million
years).
Uranium-235 has the distinction of being the only
naturally-occurring fissile isotope. Uranium-238 is
fissionable by fast neutrons, and can be transmuted to
fissile plutonium-239 in a nuclear reactor. Another
fissile isotope, uranium-233, can be produced from
natural thorium and is also
important in nuclear
technology.
While uranium-238 has
a small probability for
spontaneous fission or
even induced fission with
fast neutrons, uranium-235
(and, to a lesser degree,
uranium-233) can (in
sufficient concentration)
maintain a sustained nuclear
chain reaction. This
generates the heat in nuclear
power reactors, and produces the
fissile material for nuclear weapons. Depleted
uranium (U-238) is used in kinetic energy penetrators
and armour plating.

Usage
Since the later stages of the Second World War,
uranium has been used as the fissile explosive
material to produce nuclear weapons. Two major
types of fission bombs were built: a relatively
simple device that uses uranium-235, and a more
complicated mechanism that uses plutonium-239
(derived from uranium-238). A much more
complicated, and far more powerful, fusion bomb
was subsequently designed that uses a plutoniumbased device in a uranium casing to cause a
mixture of tritium and deuterium to undergo
nuclear fusion.
The main use of uranium in the civilian sector is
to fuel nuclear power plants. A unit of 1kg of
uranium-235 can theoretically produce about 80
terajoules of energy (8×1013 joules), assuming
complete fission; as much energy as 3,000t of coal.
Commercial nuclear power plants use fuel that
is typically enriched to around 3% uranium-235. In
a breeder reactor, uranium-238 can also be
converted into plutonium.
Graphic showing
how nuclear
fission takes
place

OCCURRENCE
The metal occurs naturally, and is found normally as
uranium-238 (99.3% of the total), uranium-235 (0.7%)
and a very small amount of uranium-234.
The decay of uranium, thorium and potassium-40
in the earth’s mantle is thought to be the main source

Langer Heinrich valley
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Prices ﬂuctuate
Uranium spot-market prices continued on a
downward trend in 2009 but recovered in 2010
and into 2011 until a sharp price retreat brought
about by the nuclear-reactor accident in Japan.
Prices peaked at US$138/lb in June 2007, then
fell back to end 2007 at US$90/lb and 2008 at
US$50/lb. The decline slowed in 2009 but the metal
still ended the year at around US$44/lb.
Although most uranium is traded under
longer-term deals, the spot market provides a
guide to the material traded at the margin, and is
also an influence on some long-standing contract
terms.
The rationale for the substantial price rise since
2003 (when uranium traded at around US$10/lb, as
it had done for many years) is quite complex, but
has mainly to do with the realisation that primary
uranium production must rise to meet growing
nuclear electricity demand and to replace the
apparently dwindling secondary supplies.
This fundamental upward price trend was also
likely accelerated, and perhaps overstated, by the
entry of investment funds into the uranium market.
Although the uranium industry has started to
respond to price signals with several new
production start-ups and significantly increased
exploration funding, the timing and magnitude of
future primary and secondary supplies remains
uncertain.

PROFILE

of heat that keeps the outer core liquid and drives
mantle convection currents, which in turn drives plate
tectonics.
Uranium’s average concentration in the crust is
2-4 parts per million (ie 40 times as abundant as
silver). The metal is found in many minerals, including
uraninite (the most common uranium ore), carnotite,
autunite, uranophane, torbernite and coffinite.
Significant concentrations of uranium also occur in
other commodities, such as phosphate rock, lignite
and monazite sands.
Uranium deposits in sedimentary rocks include
sandstones (for example in Canada and the western
US), Precambrian unconformities and quartz-pebble
conglomerate, breccia pipes (in Arizona) and calcrete.
Sandstone uranium deposits are generally of
two types. Roll-front type deposits occur at the
boundary between the up dip and oxidised part
of a sandstone body and the deeper, down dip,
reduced part of a sandstone body. Colorado
Plateau-type deposits most often occur within
generally oxidised sandstone bodies.
Precambrian quartz-pebble conglomerate-type
uranium deposits occur only in rocks older than two
billion years old. These conglomerates, which also
contain pyrite, have been mined in the Blind
River-Elliot Lake district of Ontario, Canada, and
from the gold-bearing Witwatersrand conglomerates
of South Africa.
Hydrothermal uranium deposits encompass the
vein-type uranium ores. Igneous deposits include
nepheline syenite intrusives at Ilimaussaq, Greenland;
the disseminated uranium deposit at Rössing,

A drill rig at
the Lost Soldier
exploration site,
Wyoming

Namibia; and uranium-bearing pegmatites.
Disseminated deposits are also found in the
states of Washington and Alaska in the US.

RECOVERY
Uranium ore is crushed and leached with either an
acid or alkali. The leachate is subjected to one of
several sequences of precipitation, solvent extraction
and ion exchange. The resulting mixture, called
yellowcake, contains at least 75% uranium oxides.
Yellowcake is then calcined to remove impurities from
the milling process before refining and conversion.
Commercial-grade uranium can be produced
through the reduction of uranium halides with alkali
or alkaline earth metals. Very pure uranium is
produced through the thermal decomposition of
uranium halides on a hot filament.

Energia Minerals ups its exploration drive

P

ERTH-based uranium explorer Energia
Minerals (ASX: EMX) is set to ramp up
exploration activities at its Carley Bore
project in Western Australia this year as
it looks to build on its successful
exploration track record over the past 12 months.
Since listing in December 2009, Energia has
delineated a JORC-compliant uranium resource of
9.2Mlb which was subsequently upgraded in February
2012 to 13.2Mt at 330ppm U3O8 for 9.2Mlb of
contained U3O8.
Drilling at
the Carley
Bore project
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Energia is exploring a 60km-long
palaeochannel for sandstone-hosted and
redox-controlled ‘roll-front’ mineralisation. Apart from its tabular nature and
predictability, this style of mineralisation
(similar to nearby deposits like Paladin
Energy’s Manyingee project with 24Mlb)
is amenable to an extraction method
known as in-situ recovery, or ISR. Widely
used in the US, this extraction method
has low environmental impact and a small
footprint.
The current Carley Bore resource
covers a 3.25km strike length and remains open to
the south with no drilling for a further 15km.
Keren Paterson, Energia’s managing director, says
the company is excited by the potential at Carley
Bore – having recently established an exploration
target of 15-25Mlb at 300-500ppm U3O8 for the
Nyang project area.
“We’re planning an aggressive drilling campaign
which will kick off in April or May this year, targeting
extensions to the resource. We hope to be in a
position to update our JORC resource number during
the third quarter, possibly with a further update by
the end of the year,” she says.
“Carley Bore is already the 13th-largest uranium
resource in WA and we expect it to move up
the rankings pretty quickly this year as we drill it
out and extend it,” she says. “Our objective is to

Keren Paterson, Energia’s managing director:
the company is excited by the potential at
Carley Bore
do enough work to lay the foundations
for a prefeasibility study during 2012.
With the WA state government
recently lifting the ban on uranium
mining, we believe the time is right for a
project like Carley Bore and we’re very
focused on adding value to it over the
coming 12 months.”
While Carley Bore is its main focus,
Energia also has an application over two significant
uranium projects in Italy, one of which (Novazza) is a
fully-developed uranium mine with a high-grade
resource which was delineated in the 1980s but never
mined. Energia is working to secure the grant of the
tenements.

CONTACTS
Energia Minerals
PO Box 1785
West Perth, WA 6872, Australia
Tel: +61 8 9321 5000
E-mail: info@energiaminerals.com
Website: www.energiaminerals.com
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NUCLEAR DEMAND

Reactor needs

T

“The annual
current
world
reactor
requirement
is for around
66,000t of
uranium”
(needed for more than 90% of operating reactors
globally), different combinations of uranium and
enrichment services are possible; the optimum mix
depends on relative prices. Since uranium prices have
risen to well above the average for the 1980s and
1990s, there is a now clear incentive for fuel buyers to
deliver less uranium to enrichment companies, but to
request a greater enrichment element.
This is reflected in what is called the tails assay, in
other words the U-235 assay of the waste stream
from the enrichment plant. The optimum level has
declined from above 0.30% in 2003 to around 0.25%,
which will reduce uranium demand by around 10%
but move enrichment demand up by a similar
percentage.

Graphic: US D & E / ead.anl.gov

HE primary supply of uranium fulfils
about three-quarters of world reactor
requirements, with the balance being
made up by secondary supplies,
including a major contribution from
former military materials and also from re-enriched
depleted uranium stockpiles.
The recycling of both reprocessed spent reactor
fuel and other fissile materials added a relatively
smaller element to available supply.
Rising world primary production is also reflected in
rising inventory levels, as utilities in both Europe and
North America seek to rebuild their uranium
stockpiles, possibly fearing further price rises over the
next ten years and maybe some supply shortages.
An increasingly important factor in the sector is a
rise in generating capacity from existing reactors, via
upgrades, as opposed to new reactor start-ups.
There are also 62 reactors under construction that
can be expected to come into operation over the
next ten years. These facilities will be partly offset by
closures of some older (and usually smaller) reactors.
Although nuclear-generating capacity is an
important indicator of demand for uranium, the
operating characteristics of reactors are also crucial
and are sometimes ignored by commentators.
One recent trend of note occurs because uranium
and enrichment services are, to some extent,
substitutes for each other.
To produce a given quantity of enriched uranium

The uranium fuel cycle

Among other key factors, the almost universal
recent experience has been for higher reactor
capacity factors to be achieved, which raises uranium
demand. Despite only slow increases in nuclear
generating capacity, nuclear production has almost
maintained its share of world electricity – it has fallen
from 17% throughout the 1990s to around 15%.
There are also other important factors to consider
in determining reactor requirements for fuel,
including fuel burn-ups and enrichment levels, plus the
length of reactor operating cycles.
The annual current world reactor requirement is
for around 66,000t of uranium and this is expected to
grow steadily over the longer term, by around 2-4%
per annum.

TSX: RSC
U.S.: SRSIF
Frankfurt: RF9

MA TOUSH
URA NIUM PROJ ECT
QUALIFIED MANAGEMENT
MATOUSH HAS ONE OF THE
HIGHEST URANIUM GRADES
IN THE WORLD
EXPLORATION POTENTIAL
– OBJECTIVE TO REACH
+ 60M POUNDS
$70 MILLION ALREADY
INVESTED IN THE PROJECT
THE MOST ADVANCED
URANIUM EXPLORATION
PROJECT IN CANADA
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Left: a member of the Saskatchewan
Geological Survey investigating, compiling and
maintaining information on the geology and
mineral/energy resources of the province

Saskatchewan uranium

S

The world’s growing population needs energy – and Saskatchewan has it

ASKATCHEWAN, one of the world’s
largest uranium producers and home to
the world’s largest uranium mine, has
been a stable, long-term source of
uranium.
In 2009, Saskatchewan supplied 20% of the world’s
uranium. Almost 310,000t of uranium (tU) has been
produced over the last 57 years, and there is still
strong potential for new discoveries in Saskatchewan’s Athabasca Basin.
The province is working to attract value-added
activities including investment in nuclear research,
development and training opportunities specifically in
the areas of mining, neutron science, isotopes,
uranium enrichment and small-scale reactor design.
Enterprise minister Jeremy Harrison says:
“In addition to supporting uranium exploration
and mining, we want to encourage investments in
value-added uranium products and services.
Innovation in the nuclear industry offers Saskatchewan an opportunity to add value to our raw uranium
resources, grow our economy, and create new jobs.”
Two of the world’s leading uranium companies
– Cameco Corp and AREVA Resources – operate
mines in Saskatchewan. Other leading mining giants
such as BHP Billiton and Vale
have active exploration projects
in the province’s north.

A Hathor Exploration
drilling site in the
Athabasca Basin.
Inset: an ER geologist
working in the La
Ronge lab, which
provides up-to-date
information on
mining activities and
opportunities
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There are two operating uranium mines in
northern Saskatchewan: McArthur River and Rabbit
Lake. The Key Lake mill processes all of the
McArthur River ore, while Rabbit Lake has a mill on
site to process its own ore. Cigar Lake, the world’s
second-largest high-grade uranium deposit, is
expected to begin production in 2013.
The energy potential of Saskatchewan’s uranium
reserves is equivalent to 4,000Mt of coal or 19 billion
barrels of oil. Currently known deposits are forecast
to last 20-30 years, but this is expected to increase as
new deposits are being discovered through
exploration activities.
Major advancements in nuclear technology,
concern about global warming and increasing
competition for scarce resources have helped make
nuclear an option that many governments are willing
to consider.
Saskatchewan has positioned itself as an ideal
destination for uranium investors. It has low
discovery costs of about $1/kg. Production is
projected to climb to 17,000 tU by 2017.
Safety and efficiency is paramount in the mines.
Continued investment in the mining industry has seen
the introduction of cutting-edge technologies such as
remote-controlled
underground equipment,
and the state-of-the art
tailings management
facilities for uranium
production.
Saskatchewan uranium
mines have an excellent
track record in
occupational health and
safety standards. All mine
sites are continuously
monitored for potential
hazards that may develop, and action is taken
appropriately. The Saskatchewan Mining Association
states that mining represents one of the safest
industries in the province, averaging less than one
Lost Time Accident (LTA) for every 200,000hrs.
Over the past 50 years, Saskatchewan has
developed a highly skilled and widely experienced
workforce at the mine sites and exploration camps.
A mature and reliable service industry also provides
support to uranium mine operations in the province.
A stable regulatory regime ensures that the mines
remain profitable for the uranium companies and
provide a positive competitive climate for investors.
The province has rolled out new incentives or
revised old ones to enhance competitiveness and
attract investors to Saskatchewan. Some of these
include: no corporate capital tax on new capital
investment; corporate income tax has been reduced to
12%; no payroll tax; no health insurance premiums; and
a 5% PST, the lowest of the nine provinces that have it.

McArthur
River is the
world’s largest
uranium mine

Modern, easily accessible geoscience information,
including data on mineral deposits is available from
the Saskatchewan Ministry of Energy and Resources
online at www.er.gov.sk.ca. Other research facilities
include the University of Saskatchewan, University of
Regina, Canadian Light Source synchrotron and the
Saskatchewan Research Council, which has one of the
world’s largest exploration geochemical labs with
expertise in uranium.
For new and existing investors, Saskatchewan is
the preferred destination. It provides a competitive
regulatory regime, highly developed prospecting and
mining industry, a quality product and a reliable and
safe transport system that gets uranium where it
needs to be.
The Fraser Institute’s 2010-11 survey ranked
Saskatchewan as the third most attractive jurisdiction
in the world for mineral investment. Saskatchewan is,
in fact, expected to reach a record-breaking
C$17 billion in total investment in 2011.
Investment and activity go where resources are,
and to where the business climate is safe, reliable and
profitable. Saskatchewan features all of these qualities.
To learn more about investment and business
development opportunities in Saskatchewan uranium
sector, visit www.enterprisesaskatchewan.ca.

CONTACTS
Enterprise Saskatchewan
Tel: +1 (306) 787 4484
Fax: +1 (306) 798 0629
E-mail: invest@enterprisesask.ca
Website: www.enterprisesaskatchewan.ca
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NUCLEAR REACTORS

On a fission mission

We summarise some of the types of nuclear reactor

A

LL commercial power-station nuclear
reactors are based on nuclear fission
(nuclear-fusion reactors are not
suitable for power generation).
These reactors generally use uranium
(and its product plutonium) as the fuel, although
thorium can also be used.
The fuel (fissionable nuclei, such as uranium-235
or plutonium-239) is contained in fuel rods in the
reactor core (usually in the form of pellets). This
material is bombarded with neutrons and, if fission
results, the nuclei split into lighter nuclei (the fission
products). Further neutrons (and energy) are
released in this process, and these can be directed to
bombard even more fissionable nuclei. A chain
reaction develops that continues to generate energy.
The neutrons that are produced as fission products
are very energetic. To increase the likelihood of a
chain reaction developing, these neutrons need to be

slowed down by a ‘moderator’ so that they can
collide with the nuclei.
Common moderators are light water (H2O), heavy
water (D2O) and graphite. These moderators should
have a similar atom mass to the neutrons but be a
poor absorber of neutrons.

REACTOR CLASSIFICATION
Pressurised water reactors (PWRs) use a
pressure vessel to contain the nuclear fuel, control
rods, moderator and coolant. They are cooled
and moderated by high pressure water. The hot
radioactive water that leaves the pressure vessel is
looped through a steam generator, which in turn
heats a secondary (non-radioactive) loop of water to
steam that can run turbines.
These reactors represent the majority of current
reactors, and are generally considered the safest and
most reliable technology.

Fission reactor types
Fission reactors can be split
into those using slow (thermal;
the most common) or fast
neutrons.
Maintaining a chain reaction
in fast neutron reactors
requires the fuel to be more
highly enriched in fissile
material. This is to increase
the probability that the
neutrons are captured by the
fissionable nuclei. These
reactors, unlike slow, thermal,
nuclear reactors, are not
moderated.
Coolants are used to
prevent overheating, and the
heat absorbed is transferred to
a heat exchanger for steam
generation. Good coolants are
inert and do not undergo a
phase change due to an increase in temperature.
Light-water reactors (LWRs) are popular, and
can be either the ‘pressurised water’ type (PWR;
which is the standard type of reactor) or a ‘boiling
water’ reactor (BWR). The latter are characterised
by boiling water around the fuel rods in the lower
portion of a primary reactor pressure vessel. A
BWR uses 235U, enriched as uranium dioxide, as
its fuel. The fuel is assembled into rods that are
submerged in water and housed in a steel vessel.
The nuclear fission causes the water to boil,
generating steam. This steam flows through pipes
into turbines.
Gas-cooled reactors are cooled by a circulating
inert gas, often helium in high-temperature designs,
while carbon dioxide has been used in past British
and French nuclear power plants. Utilisation of the

1

A uranium-235 atom absorbs a
neutron, and fissions into two new
atoms (fission fragments), releasing
three new neutrons and some binding
energy.
One of those neutrons is absorbed by
an atom of uranium-238, and does not
continue the reaction. Another neutron
is simply lost and does not collide
with anything, also not continuing the
reaction. However, one neutron does
collide with an atom of uranium-235,
which then fissions and releases two
neutrons and some binding energy.
Both of those neutrons collide with
uranium-235 atoms, each of which
fission and release between one and
three neutrons, and so on.

heat varies; some reactors run hot enough that the
gas can directly power a gas turbine. Older designs
usually run the gas through a heat exchanger to
make steam for a steam turbine.
Designs of all these types have changed over the
past 40 years. Most current reactors are
‘Generation II’, with Generation III reactors
representing an evolutionary improvement in
designs. (First reference to the latter was made in
2003 by the French Commissariat à l’Énergie
Atomique in Nucleonics Week.) GIII reactors
include fail-safe design principles. For example, a
water reservoir is located above the core so that
gravity can be used to cool the reactor if there is a
failure in the electricity supply.
The technology for Generation IV reactors is
still under development.

Boiling water reactors (BWRs) are rather
like PWRs, without the steam generator, being
cooled and moderated by water, like a PWR, but at a
lower pressure. This allows the water to boil inside
the pressure vessel producing the steam that runs the
turbines. Unlike a PWR, there is no primary and
secondary loop. The thermal efficiency of these
reactors can be higher, and they can be simpler, and
even potentially more stable and safe.
The pressurised heavy water reactor
(PHWR, also known as a CANDU) is a Canadian
design of pressurised reactor that is cooled and
moderated by ‘heavy’ water. Instead of using a single
large pressure vessel, as in a PWR, the fuel is
contained in hundreds of pressure tubes. These
reactors are fuelled with natural uranium and are
thermal neutron reactor designs.
PHWRs can be refuelled while at full power, which
makes them very efficient in their use of uranium (it
allows for precise flux control in the core).
The Reaktor Bolshoy Moschnosti
Kanalniy (RBMK; high-power channel reactor)
is a former Soviet design built to produce plutonium
as well as power. RBMKs are water-cooled with a
graphite moderator. RBMKs are similar to CANDU
in that they can be refuelled during operation and
employ a pressure-tube design. However, unlike
CANDU, they are very unstable and large, making
containment buildings for them sexpensive. Their
main attraction is the use of light water and
un-enriched uranium.
Developed in the UK, gas-cooled reactors
(GCR) and advanced gas-cooled reactors
(AGCR) are generally graphite-moderated and
CO2-cooled. They can have a high thermal efficiency,
compared with PWRs, due to higher operating
temperatures. AGCRs have an anticipated life of up
to a further 20 years but decommissioning costs can
be high due to the large reactor-core volume.
Liquid metal fast breeder reactors
(LMFBR) are cooled by liquid metal, totally unmoderated, and produce more fuel than they consume.
They are said to ‘breed’ fuel because they produce
fissionable material during operation (because of
neutron capture). These reactors can function much
like a PWR in terms of efficiency, and do not require
such high-pressure containment as the liquid metal
does not need to be kept at high pressure.
LMFBRs are fast neutron, not thermal neutron,
designs and come in two types: lead or sodium
cooled.
Using lead as the coolant provides excellent
radiation shielding, and allows for operation at very
high temperatures. Also, lead is (mostly) transparent
to neutrons, so fewer neutrons are lost in the
coolant, and the coolant does not become radioactive. Unlike sodium, lead is mostly inert, so there is
less risk of explosion or accident, but such large
quantities of lead may be problematic from toxicology
and disposal points of view.
However, most LMFBRs use sodium as the
coolant. Sodium is relatively easy to obtain and work
with, and it also prevents corrosion on the various
reactor parts immersed in it. Although sodium
explodes violently when exposed to water, such
explosions are not significantly more violent than (for
example) a leak of superheated fluid from a PWR.

Source: various, including Wikipedia
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Barriers clear for GME to develop de

A

N AUSTRALIA-BASED junior with a
polymetallic project in Greenland has
entered unchartered territory after
the country’s government gave the
company the go-ahead to include
uranium in its commodity mix.
The aptly named Greenland Minerals and Energy
Ltd (GME) has been developing its flagship Kvanefjeld
rare earth elements (REE)-uranium-zinc play in the
nation’s south since August 2007, during which time it
has completed prefeasibility due diligence.
At the end of 2008, Greenlanders held a
referendum in which they achieved self-determination
from Denmark – a move that also saw their country
retain its minerals rights.
While the Danish were against mining uranium,
Greenland’s parliament indicated it would be a little
more tolerant towards the sometimes controversial
mineral. It was not until recently, however, that the
administration decided to allow – for the first time
– projects which included uranium as a potentially
economic component to be fully evaluated in the
definitive feasibility stage.
As it stands, the broader zero-tolerance policy is
being maintained, thus allowing the government to
deal with projects on a case-bycase basis as a broader
regulatory framework is developed.

SIGNIFICANCE RECOGNISED
For the junior – which is hoping to push the 475Mt
Kvanefjeld into the definitive due-diligence stage next
year – the decision came at just the right time.
GME managing director Rod McIllree welcomes
the move, saying it is an indication that the Greenland
government is aware of the project’s potential.
“The significance of these additions to the standard
license terms is that for the first time it allows the
inclusion of uranium in mine studies,” he says.
“Previously, this was simply a no fly zone. The
company has made an application, the first in the
history of Greenland, under the new
policy and expects to
have
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approval to operate under the new laws before the
end of the year.”
It is on the back of this approval that GME will
then commit to a definitive feasibility study (DFS) on
Kvanefjeld.
“It is a unique situation, and even though it is an
industry-wide policy change, it has largely come about
because of our project – the government understands
the economic benefits of what such a proposition
will be,” Mr McIllree says. “Greater than 90% of
Kvanefjeld’s value is now represented by REEs, and a
mining operation could see Greenland emerge as a
major global supplier of these strategically important
metals.
“Uranium has represented a regulatory problem to
the project advancing, but the new amendment
changes that and uranium will be evaluated as an
economic component of the project. The elegant way
this process has come about means that it only
effectively applies to existing uranium-bearing
resources.”

INSIGHT GAINED
The project lies in the northern Ilimaussaq intrusive
complex, a layered alkaline intrusive structure in
which REEs and uranium are found in the upper
lujavrite rocks.
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Mr McIllree says the most important facet of last
year’s drilling programme was gaining further insight
into the true resource potential of the broader
project area. “Kvanefjeld represents just a small part
of a laterally continuous ore system that extends for
6km and can exceed 300m in thickness,” he notes.
“Most of the mineralised horizon is overlain by
waste rock, so our initial focus has been to define
near surface resources. However, every regional hole
that we’ve drilled has intercepted mineralised rock
confirming the connectivity at depth.
“It’s fairly clear now that the resource potential is
extraordinary. This has had a profound impact on the
way the company views what is a truly unique mineral
field and only serves to reinforce the strategic
importance of the project.”
GEM’s focus this year will largely be on establishing
the best possible processing route for the project, and
McIllree says the upcoming DFS process will look to
optimise the development vision for Kvanefjeld. “The
environmental and social and economic aspects are
going to be the three key components the government will look at in its final assessment,” he notes.
“The study will provide the very clear terms of
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reference for development of the project, and that
study is conducted in close consultation with the
authorities in Greenland.”

MOVING FORWARD
In terms of metallurgical work, the DFS will look at
optimising the process flowsheet that draws on an
extraction method developed by the Danish
government during its previous examination of
Kvanefjeld.
“They spent upwards of US$50 million over 20
years investigating various extraction methods for
uranium and quickly came around to the realisation
that an alkaline leach process selectively extracts the
uranium into a liquid, which can then be separated via
a simple liquid/solid separation process,” Mr McIllree
explains.
“We have now assimilated that knowledge and
engaged all of the firms that worked on the project
historically … effectively we have assumed 20-plus
years’ worth of detailed research.
“I think people grossly underestimate where we
are in terms of process development. There is already
a wealth of high-quality science behind this project.
“We’re focusing our time and effort on the
pre-concentration – that is where
the major advances will
come.”

CONTACTS
Greenland Minerals and Energy Ltd
Head Office
Units 6, 100 Railway Road,
Subiaco ,Western Australia
6008, Australia
Post: PO Box 2006
Subiaco, Western Australia
6904, Australia
Contact: Rod McIllree
Tel: +61 8 9382 2322
Fax: +61 8 9382 2788
E-mail: Rod.McIllree@ggg.gl
Website: www.ggg.gl
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The Macusani plateau, Puno district, southeast Peru

PROFILE

Discovering Peru’s
uranium potential
The Macusani plateau is heightening interest
in one Canadian explorer’s regional activity

M

ACUSANI Yellowcake Inc
(TSXV: YEL; Frankfurt: QG1)
is a Canadian uranium exploration
company with over 24,000ha
(240km2) of mineral properties in
south-eastern Peru.
The company is exploring a major new uranium
district on the Macusani plateau and has recently
delineated resources across all categories (measured,
indicated and inferred) totalling over 27Mlb of
low-grade, near-surface U3O8 at its Colilbri and
Corachapi concessions. While the preliminary
economic assessment for Colibri demonstrates good
economics, it is the initial drill results indicating
multiple high-grade deposits on the nearby Kihitian
property that is spurring much interest in the
company lately.

HIGH-GRADE POTENTIAL AT
KIHITIAN
In early 2010, the company sampled 297m of
underground adits originally developed by the
Peruvian Nuclear Energy Institute (IPEN) in the
1980s. A total of 146 channels samples were
collected along the adits with results ranging from
trace to a high of 11.24% U3O8 (224lb/ton U3O8).
There are two drills turning at Kihitian as part of a
20-hole programme; assay results will be forthcoming
over the next several months. Initial drilling results
released late last year and early this year have
confirmed the potential for high grades at Kihitian.
Results from the initial five boreholes include
intercepted areas with grades of 1% uranium (first
quartile worldwide). The first 20 holes are being
drilled at 100m and 200m step-outs from the sampled
adits across a lateral extent of about 200m.
Assuming metallurgy is similar to the lower grades
already defined at Colibri and Corachapi (>90% of the
uranium is recoverable using conventional heap-leachIX technology), it won’t take many pounds of
high-grade Kihitian uranium to have a meaningful
impact on overall project economics.

Macusani Yellowcake properties map
indicating target concessions on the
east side of the Macusani plateau,
Puno district, Peru

STRATEGIC FOCUS FOR 2011
The company is focusing on expanding its resources
across all categories (measured, indicated and
inferred) as well as updating the economic assessment
of the project. Specific activities for each of the target
concessions include:
• Kihitian: follow-up high-grade drilling programme
on shallow ‘A’ and deeper ‘B’ zones;
• Corachapi: further drilling planned; 32% of the
available strike has been drilled to date and
open-ended down-dip. Updated preliminary
economic assessment expected in Q2, 2011;
• Colibri 2 and 3: Further drilling planned; 82% of
the available strike has been drilled to date and
open-ended down-dip.

Radiometric map
and drill-hole sites for
Kihitian concession

Measured resources*
Indicated resources*
Inferred resources*

COLIBRI 2&3

0.3Mlb (1.0Mt)
TBD
0.014% U3O8 (0.28lb/ton)
4.7Mlb (10.6Mt)
5.4Mlb (9.2Mt)
0.020% U3O8 (0.40lb/ton) 0.027% U3O8 (0.53lb/ton)
15.1Mlb (34.3Mt)
1.9Mlb (3.8Mt)
0.023% U3O8 (0.46lb/ton) 0.020% U3O8 (0.40lb/ton)

Ownership
Strike length drilled

99.5%
32%

99.5%
82%

Down-dip extension

open

open

6.9Mlb

20.5Mlb

Total resources

MINING IN PERU
The mining sector in Peru has attracted over
US$18 billion in investments over the past 15 years; as
a whole, the industry generates more than 128,000
direct and 400,000 indirect jobs and accounts for over
60% of the country’s total exports. As of last year,
Peru ranked globally for several important commodities, including first for silver and tin, second for copper
and zinc, fourth for lead, and sixth for gold.
In addition to a stable government and developing
regulatory framework, Peru also offers much of the
core infrastructure required to move Macusani
Yellowcake’s projects into full production. This
includes ample power (lines currently run over the
company’s properties), excellent roads (including the
Twin Oceans Highway that goes through the town of
Macusani), and a good availability of sulphuric acid
(Peru is a net exporter).
A Geiger
counter
being used
on core
samples

Resource summary for target concessions on the Macusani plateau, Peru

CORACHAPI

Radiometric
surface
readings
being
taken with
a Geiger
counter at
Kihitian

KIHITIAN
Shallow ‘A’ zone from 10m
to 70m depth with average
grades of 1-5lb/ton
Deeper ‘B’ zone from 140m
to 200m depth with grades
up to 36lb/ton

CONTACTS
Macusani Yellowcake Inc.
141 Adelaide St W, Suite 1200
Toronto, ON M5H 3L5
E-mail: info@macyel.com
Website: www.macyel.com

Drilling programme currently
underway

* 75ppm cut-off grade
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Global exploration gets a boost
Thanks largely to a sustained increase in the price of uranium
over the past eight years, a number of companies are capitalising
on their global search for the element

E

XPLORATION programmes have
improved dramatically over the past few
years in response to the general increase
in uranium price since 2003. Although
surveys of uranium reserves identify
deposits totalling over 5Mt of uranium, equivalent to
almost 100 years’ production at the recent level,
further exploration can serve to improve the grade
on the existing exploration portfolio.
The focus has been directed at identifying deposits
amenable to low-cost production either through their
high grade or through their suitability for in-situ leach
(ISL) technology.
The search for high-grade deposits has continued
in Canada (Saskatchewan and the Northern
Territories) and in Australia, where previous
successes have been achieved.
Early in 2009, South Australia and Saskatchewan,
two of the world’s major uranium provinces, agreed a
memorandum of understanding to promote scientific
and technical co-operation within their respective
mineral resources industries. Technical exchanges are
to include all aspects of geoscience, including
geological and mineral-resource mapping, information
management, administration and regulation of
uranium exploration and mining.
Exploration is also being conducted intensively in
southern and eastern Africa. Elsewhere, sandstone
deposits suitable for ISL have been sought in the US,
the CIS, Mongolia, India and China.

BOOM IN KAZAKHSTAN
New legislation in Kazakhstan has fixed the
corporate tax rate at 20%; previously, it
was mooted to fall to 17.5% and then 15% by 2014.
Yet there are good grounds for optimism. An influx
of foreign investment is shaping Kazakhstan into a
robustly developing, entrepreneurial and investorfriendly state. The Ministry of Environmental
Protection has an ambitious three-stage transition
plan for sustainable development running from 2007
to 2024.
Overall, Kazakhstan’s robust mining industry is
expected to demonstrate strong growth. Rising
commodity prices that have helped pull the country
out of the recession, and growing demand from China

Two operating uranium mines
exist in northern Saskatchewan:
McArthur River (shown) and
Rabbit Lake

and India will both play a key role, enabling
Kazakhstan to retain its status as the world’s leading
uranium supplier, and one of the leading countries in
the production of base metals and fertiliser minerals.
Kazakhstan has continued to expand production
sharply, mainly via further joint ventures with foreign
companies.
The country has tended to dominate the growth in
production by developing new ISL mines. State-owned
Kazatomprom’s three 100%-owned ISL operations
yielded 3,350t of uranium in 2009, and the underground Stepnogorsk Mining-Chemical Complex
(Tselinny) produced 350t for the year.
As the national uranium producer, Kazatomprom
also holds interests in a number of joint-venture
operations in the country. Examples include the
Katco joint venture (51% owned by Areva and 49%
by Kazatomprom) and the Betpak Dala JV (70%
Uranium One Inc, 30% Kazatomprom), which
operates the Akdala ISL and South Inkai mines.
North of South Inkai, the Inkai joint venture (60%
Cameco Corp, 40% Kazatomprom) reported in 2009
that production had increased beyond the initial test
mining phase.
Elsewhere in Kazakhstan, Karatau LLP (50%
Kazatomprom, 50% Uranium One) operates the
Budenovskoye 2 mine, and Zarechnoye JSC (50%
ARMZ, 49.3% Kazatomprom, 0.7% Kara Balta)
operates the Zarechnoye ISL mine.

The Budenovskoye mine, part of the Akbastau
joint venture (50% ARMZ, 50% Kazatomprom),
produced nearly 400t in its initial year of production
in 2009. In June last year, Uranium One acquired
ARMZ’s interest in Zarechnoye and Akbastau as part
of a deal whereby ARMZ took a controlling 51%
stake in Uranium One.
Among other newer Kazakh projects, the Kendala
joint venture, through which Japan’s Itochu Corp
holds an off-take agreement, produced over 1,000t of
uranium in 2009 from the Central Mynkuduk mine.
Earlier this month, Uranium One Inc reported an
increased net loss of US$189.7 million for the year to
end-December 2010, due largely to further
impairments on assets and changes to Kazakhstan tax
regulations. However, the company more than
doubled production to 7.4Mlb of uranium in 2010,
while total cash costs declined from US$16/lb to
US$13/lb.

EXPLORATION EFFORT IN CANADA
Canada slipped to second place in the
producing-countries league table in 2009,
and stayed there in 2010.
Saskatchewan is one of the world’s largest uranium
producers (it is also home to the world’s largest
uranium mine) and in 2009 supplied a fifth of the
world’s uranium. Almost 310,000tU has been
produced over the past 57 years but strong potential
Uranium production
at Kazatomprom
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Radon emanometry:
buried uranium found
RadonX™, developed by Remote Exploration
Services, is proving to be a highly valuable tool
in discovering buried uranium mineralisation

R

ADIOMETRIC surveys have traditionally
been the primary method used in
uranium exploration. The ability to
deploy surveys from aircraft has enabled
extensive coverage in favourable areas
resulting in the discovery of most exposed deposits.
Radiometric surveys are, however, limited in that
the depth of penetration is restricted to the top few
centimetres of the earth’s surface and therefore many
buried deposits have gone undetected. Other
traditional, deeper-penetrating geophysical methods
cannot satisfactorily address the challenge of locating
buried deposits directly as, unlike sulphides,
uraniferous ore-minerals do not have a diagnostic
geophysical response other than gamma radiation.
Certain deposits may have indirect signatures such
as associated magnetic or conductivity responses.
These are, however, indirect and often ambiguous. In
this regard, RadonX™ gives uranium explorers a
unique and direct parameter, enabling the detection
of uranium deposits at depth. In so doing it provides
an important data layer during exploration to enable
the delineation and detection of drill targets.
Len Jubber, CEO of Bannerman Resources Ltd,
says: “The 31% increase in the Etango resource
follows the recent successful application of the
RadonX™ exploration method in areas where desert
sand cover has rendered the more frequently used
radiometric methods ineffective. The discovery of the
Ondjamba and Hyena deposits has encouraged our
confidence in the targets identified from the
RadonX™ survey.”
RadonX™ is a radon emanometry method based on
the Radon-on-Activated-Charcoal (ROAC) technique
first developed by the SA Atomic Energy Board.
Remote Exploration Services has refined and
adapted the initial ROAC method through a number
of experimental studies and orientation surveys over
known calcrete and leucogranite (Alaskite)-hosted
uranium deposits. The emphasis of all procedures,
choice of activated charcoal and equipment
parameter design, was to optimise the sensitivity of
the RadonX™ method.
Results of case studies show excellent detection
and delineation of various buried uranium deposits,
exceptional depth penetration of 100m or more
under favourable permeability conditions, and
improved sensitivity when compared with alphaparticle detection surveys.
Martin Spivey, exploration manager of Extract
Resources Ltd, says: “RadonX TM survey results
indicate large areas of anomalous radon flux to the
south and west of the existing drilling at Rossing
South (Husab Uranium Project). A large area of weak
radon response confirms the location for planned
infrastructure such as tailings storage, waste
landforms and the process plant.”
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Radon emanometry surveys make use of the ability
of radon (222Rn), a gaseous daughter product
originating from uranium decay, to migrate to surface
together with the ground air. This requires some
degree of permeability in the overburden or cover
strata. Unlike other radon emanometry methods that
rely on alpha-particle detection, RadonX™ measures
the gamma emission from radon’s daughter products,
bismuth (214Bi) and lead (214Pb), following adsorption
of the radon onto activated charcoal. This method of
detection excludes the detection of thoron (220Rn)
arising from thorium that may be contained in the
bedrock, representing a significant advantage of the
RadonX™ method.
RadonX™ is deployed in the field using custommade cups that house a charcoal cartridge detector.
The cups are buried for a specific period, allowing for
optimal radon adsorbtion. The charcoal cartridges are
measured in the field using a portable analytical unit
which comprises a gamma spectrometer integrated
with a lead castle to reduce background radiation.
The procedure offers a fast turnaround time on
results by efficient cup deployment, simultaneous cup
collection and field measurement. This rapid feedback
of data to clients enables immediate infill surveying
where necessary while the team is still in the field.
Key advantages of using this technology
include:
• Highly effective through residual and transported
surficial cover given good permeability conditions.
• Significantly improved sensitivity compared to other
alpha-detection surveys.
• An excellent penetration depth, under favourable
permeability conditions, in excess of 100m.
• Fast results turnaround time allowing for on-the-fly
infill surveying – very cost-effective compared with
geochemical surface sampling.
• No interference from thorium contained in bedrock
due to the detection method.
• Accurate mapping of uranium mineralisation and

Upon deployment
the inverted cup is
buried in a shallow
hole. The location
is recorded with a
GPS receiver and
is marked with a
survey flag for ease
of later recovery.
The cups are left in
place for a specific
period, allowing
for optimal radon
adsorption

Ore resource extent of the blind Etango Deposit (Namibia)
overlaid onto a RadonX™ survey image. The leucogranitehosted deposit is buried beneath sand cover to the south
and has no radiometric signature. The radon flux anomaly
constitutes a clear target zone in direct association with the
ore. Note also the positions of the Hyena and Ondjamba
targets Source: Bannerman Resources Ltd

Inferred palaeo-channel boundaries and ore zones, as
delineated by historical drilling, overlaid onto a RadonX™
survey image for the Henkries diatomaceous palaeo-channel
deposit (South Africa). The data show a clear delineation of
the entire palaeo-channel plus diagnostic responses to higher
grade mineralisation. The Henkries deposit is largely buried
by aeolian sands and does not have a diagnostic radiometric
response over its entire strike length Source: Niger Uranium
definition of drill targets using detailed grids.
Like all geochemical and geophysical methods,
radon emanometry processes are not without
limitation. Loss, or displacement, of radon anomaly
signatures, even in areas of shallow mineralisation, is
possible if impervious cover is present. It is therefore
necessary to consider the permeability characteristics
of the overburden or cover strata when interpreting
any radon emanometry data.
RadonX™ survey specifications also need to be
customised based on target criteria and the surficial
cover characteristics.

Contact Details
Tel: + 27 21 531 31 62
Email: info@explorationservices.co.za
Web: www.explorationservices.co.za
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still exists for new discoveries in the province’s
Athabasca Basin.
The province is working to attract value-added
activities, including investment in nuclear research,
development and training opportunities (specifically in
the areas of mining, neutron science, isotopes and
small-scale reactor design and enrichment).
Cameco Corp and Areva Resources operate mines
in Saskatchewan, and other leading mining giants such
as BHP Billiton and Vale have active exploration
projects in the province’s north.
Two operating uranium mines exist in northern
Saskatchewan: McArthur River and Rabbit Lake. The
Key Lake mill processes all McArthur River ore while
Rabbit Lake features an on-site mill to process its
own ore. The McClean Lake mill is under care and
maintenance and will resume operation when ore is
available. Cigar Lake, the world’s second-largest
high-grade uranium deposit, is expected to begin
production in 2013.
The energy potential of Saskatchewan’s uranium
reserves is roughly equivalent to 4,000Mt of coal, or
19,000Mbbl of oil. Currently known deposits are
forecast to last 20-30 years, but this is expected to
increase as new deposits are discovered through
exploration activities.
Saskatchewan has positioned itself as an ideal
destination for uranium investors. It has low
discovery costs (about US$1/kg), and production is
projected to climb to 17,000tU by 2017.
Last December, Hathor Exploration Ltd received
an independent resource estimate for its Roughrider

Strateco Resources’ Matoush project in Quebec
uranium deposit, part of its property in Saskatchewan’s Athabasca Basin.
The estimate, prepared by consultant SRK, places
about 60% of the total within the indicated category,
with the rest within inferred resources.
The estimate included a Whittle pit optimisation
that indicated about 99% of the resource was
recoverable with open-pit extraction, while depth to
the top of the deposit averaged 215m.
The deposit was described as a “robust, high-grade
uranium system”, with an inner higher-grade zone
averaging more than 3% U3O8, surrounded by a
lower-grade shell averaging 0.05-3% U3O8. Terra
Ventures Inc holds a 10% carried production interest
in the project.
There is also activity elsewhere in Canada.
Strateco Resources set up the Matoush project in
2006. The deposit, in the Otish Mountains (275km
from Chibougamau in Quebec), is now considered
one of the world’s highest-grade uranium projects.
The NI 43-101-compliant resource was updated in

Australia remains in third place
Mined output fell 22% last year to an estimated
6,203tU but the country remains comfortably in
third place, still well ahead of Namibia.
In August 2010 it was announced that the
contentious issue of uranium mining in Western
Australia is to be monitored by an independent
group of experts appointed by the state’s government.
WA mines and petroleum minister Norman
Moore said the group of ten experts has been
appointed to provide advice on how to employ a
“world’s best” uranium sector regulatory framework
in the state.
He said the experts are members of the
Australian Centre of Geomechanics, a joint venture
of The University of Western Australia (UWA),
Curtin University and the Commonwealth Scientific
and Industrial Research Organisation (CSIRO).
The group will provide guidance to the
Department of Mines and Petroleum (DMP) on its
regulatory framework for uranium mining, Mr Moore
added.
Energy and Minerals Australia Ltd reported in
November that an independently-managed scoping
study for its Mulga Rocks uranium project in WA had
designed an operation using both open-pit and
in-situ mining methods.
Consultant Coffey Mining applied the different
methods to the two types of mineralisation at Mulga
Rocks, comprising lignite-hosted (open-pit) and
sandstone-hosted (in-situ recovery). The study was
based on resources at the Ambassador deposit only,
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excluding mineralisation at the Emperor and Shogun
zones.
Overall production from the project was forecast
at 12,000t of U3O8 over an 11-year mine life, at a
nameplate 1,200t/y U3O8. Capital costs were put at
A$260 million, and cash operating costs at US$23/lb
U3O8 produced.
Perth-based Energia Minerals Ltd is also exploring
in WA, with a focus on the Carley Bore project in
the Carnarvon Basin.
Energia is exploring a 60km-long palaeochannel
for sandstone-hosted and redox-controlled
‘roll-front’ mineralisation. Apart from its tabular
nature and predictability, this style of mineralisation
(similar to nearby deposits like Paladin Energy’s
Manyingee project with 24Mlb) is amenable to ISR
methods. The resource was upgraded in February to
an inferred resource of 13.2Mt at 330ppm U3O8 for
9.2Mlb of contained U3O8.
Toro Energy was formed through the amalgamation of the uranium interests of Oxiana Ltd and
Minotaur Exploration Ltd in South Australia. The
company is also a significant explorer in WA, the
Northern Territory and in Namibia.
The flagship project is Wiluna, in WA, which is at
an advanced stage of government assessment and
approval. Toro is planning to commit to construction
late next year for first production in 2013.
The project hosts two shallow (generally less than
10m deep) calcrete deposits with a measured,
indicated and inferred resource of 24.4Mlb of
contained U3O8. Since late 2010 Toro has completed

September 2009, giving an indicated mineral resource
containing 0.44Mt grading 0.78% U3O8 (containing
7.46Mlb U3O8) and an inferred mineral resource of
1.16Mt at 0.50% U3O8 (12.78Mlb). These resources
are contained within three zones: AM-15, MT-22 and
MT-34.
Earlier this month, Vancouver-based Kivalliq
Energy Corp raised C$17.8 million (US$18.3 million)
for its uranium projects in Nunavut.
Kivalliq is developing its wholly-owned high-grade
Lac Cinquante uranium deposit, within the extensive
Angilak property in Nunavut. The deposit, which is

Toro Energy’s Wiluna compound at Centipede

further tenement acquisitions in the immediate
vicinity of the project known to have uranium-bearing mineralisation, with the potential to add
10-12Mlb to this resource base.
The Wiluna mine has a 10- to 14-year life at the
rate of around 1,000t/y U3O8.
In the Northern Territory, Thundelarra Exploration Ltd announced in December 2010 that it had
intersected copper-uranium mineralisation during
drilling at the joint-venture Allamber property.
Thundelarra holds a 70% interest, and Excelsior
Gold Ltd a 30% contributing interest.
In northwest Queensland, near the Northern
Territory border, Laramide Resources owns 100% of
the Westmoreland project (through its acquisition of
a private Australian company, Tackle Resources). The
project, operated by wholly-owned Lagoon Creek
Resources, has a NI 43-101-compliant indicated
mineral resource totalling 36.0Mlb U3O8, contained
in 18.7Mt at an average grade of 0.089% U3O8, and
an additional 15.9Mlb contained in 9.0Mt at 0.083%
U3O8 which are classified as inferred.
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Titan Uranium’s Wyoming triumph
Titan Uranium is poised to become the first uranium
heap-leach operator in the US in over three decades

T

ITAN Uranium Inc is well underway in
permitting its flagship project, the
Sheep Mountain uranium mine in
Fremont County, Wyoming, US.
Production is on track to start in late
2013 or early 2014, at a peak rate of 1.5Mlb/y of
yellowcake.
The company is also operating a series of aggressive
exploration programmes in the prolific Athabasca
Basin in northern Saskatchewan, Canada.

SHEEP MOUNTAIN
A past-producer of uranium, the Sheep Mountain
mine contains an NI43-101-compliant indicated
resource of 30.4Mlb eU3O8 (13.8Mt, averaging 0.11%
eU3O8). The company plans to develop the project
through conventional underground and open-pit
mining, followed by heap-leach extraction of the
uranium with an ion-exchange recovery plant
producing up to 1.5Mlb/y of U3O8.
Uranium was first found in the Crooks Gap
district, which includes the Sheep Mountain area, in
1955. There are numerous former open-pit and
underground mines in the area of property.
Substantial distances of lateral underground
development still exist to access the old workings,
and to provide access for new development. It should
be noted that only a small portion of the mineralisation from the underground portion of the Sheep

Mountain deposit was ever mined.
Uranium Power Corp (which merged into Titan in
July 2009) acquired a 50% interest in the project from
US Energy Corp in 2004. The latter subsequently sold
all of its uranium assets, including its 50% interest in
Sheep Mountain, to Uranium One. On October 1,
2009, Titan acquired Uranium One’s interest and now
holds the property entirely.

PERMITS AND APPROVALS
• Mine Permit (Wyoming Department of Environmental Quality): permit issued, and is current and fully
bonded;
• Source Material License (US Nuclear Regulatory
Commission): application being developed, to be
submitted by mid-2011. The review and approval
process is expected to take about two years
(complete mid-2013);
• Plan of Operation (POO)/Environmental Impact
Statement (US Bureau of Land Management):
the POO being developed to be submitted by
mid-2011. This will trigger an EIS, which should be
complete by the end of 2012.

PRELIMINARY FEASIBILITY STUDY
A preliminary feasibility study (PFS)was completed for
Sheep Mountain last April. The study’s highlights are:
• Estimated capital and operating costs are based on a
1.5Mlb/y uranium mine using conventional open-pit
Exploration drilling at Sheep Mountain

CORPORATE OVERVIEW
Tickers: TSX-V:TUE, FES:F4X
Shares outstanding: 127,011,373
Share price (Feb 15, 2011): C$0.81
Market capitalisation: C$102 million
Cash on hand (Jan 1, 2011): C$7.0 million
Major sharesholders:
Mega Uranium: 10.85%
Pinetree Capital: 10.7%
and underground mining methods and heap-leach
recovery;
• The financial model is based on the long-term
uranium price of C$60/lb as projected by
Ux Consulting Co (March 2010);
• Probable mineral reserve of 6.4Mt at an average
grade of 0.111% eU3O8, containing 14.2Mlb eU3O8;
• Initial mine life: 11 years;
• Estimated capital cost: C$116 million, including
allowances for contingency, risk and escalation;
• Estimated operating cost: C$28.67/lb recovered;
• Estimated pre-tax net present value (NPV)
at a 7% discount rate: C$101 million;
• Estimated pre-tax Internal Rate of Return: 25%;
• Estimated pre-tax payback period: 4.5 years.
On completion of the licence and permit
submissions in mid-2011, Titan will undertake a
review and update of the PFS, using all the new data,
including the larger resource and higher market
prices, developed in the past year. This update should
be complete in the fourth quarter of 2011.

MANAGEMENT and BOARD
Chris Healey, a 40-year veteran of the mining
industry, was appointed Titan’s president and CEO
on January 1, 2011. His broad experience includes
over 30 years working in the uranium sector,
including 20 years in management positions with
Cameco, both in Canada and in the US.
Sheldon Inwentash was named to the Board of
Directors on January 25, 2011, and was appointed
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chairman. Mr Inwentash is chairman and CEO of
Pinetree Capital Ltd, a Canadian investment
company with a large portfolio of investments
primarily in the junior resource and energy sectors,
with extensive uranium holdings. He brings more
than 25 years’ experience in the investment industry
and a deep understanding of progressive investment
and financial management strategies.

CONTACTS
Titan Uranium Inc
Suite 300, 235 – 15th Street
West Vancouver, BC
Canada V7T 2X1
Tel: +1 (604) 925 1810
Fax: +1 (604) 921 1898
E-mail: IR@titanuranium.com
Website: www.titanuranium.com
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EXPLORATION
Canada’s highest-grade uranium deposit outside the
Athabasca Basin, has a NI43-101-compliant inferred
mineral resource of 810,000t grading 0.79% U3O8,
totalling 14.15Mlb U3O8 (6,4000t at a 0.2% U3O8
cut-off grade).
In Ontario, an independent resource estimate for
the Eco Ridge uranium and rare-earths deposit near
Elliott Lake has increased uranium resources for
owner Pele Mountain Resources Inc.
The calculation was completed by consultant
Roscoe Postle as part of a scoping study, updating
a 2007 study, scheduled for completion during the
June quarter this year.
Indicated resources were estimated at 14.3Mt
grading 0.048% U3O8, and inferred resources at
33.1Mt grading 0.043% U3O8, using a 0.028% U3O8
cut-off grade.

GrowinG interest in namibia
Namibia’s current production stems from
its two existing mines: Rio Tinto’s Rössing
and Paladin Energy Ltd’s Langer Heinrich.
Earlier this month, state-owned China Guangdong
Nuclear Power Holdings Corp (CGNPH) entered the
fray for the Husab uranium deposit by bidding
US$1.2 billion for Kalahari Minerals Ltd, which owns
43% of Husab’s operator Extract Resources Ltd.
The announcement came just weeks after Extract
announced that it was holding discussions with Rio
Tinto about the potential combination of Husab and
Rössing. Rio owns nearly 15% of Extract and almost
12% of Kalahari.
The parent company of CGNPH operates three
nuclear power stations in China, and last year,
producers Cameco and Paladin both announced deals
to supply future uranium concentrate to it under
long-term agreements.
In February this year, Deep Yellow Ltd confirmed
the presence of alaskite-hosted uranium mineralisation at its Ongolo deposit, on the same tenement as
its Inca and Tubas deposits. These form part of the
Omahola project, currently under pre-feasibility
study, with an overall resource containing some
87Mlb. Work is due to be completed during the
quarter to end-June.
At the end of last year, Bannerman Resources Ltd
said that it had begun looking for a partner to take its
80%-owned Etango uranium project to completion of
the feasibility study.
The company said due diligence had been finalised
by a number of parties on the feasibility work done
so far, and added that the quality of this work had
been acknowledged.
The project outlined by this work designed a
conventional hard-rock, open-pit mining operation
capable of producing 5-7Mlb (2,300-3,200t) of U3O8
over at least 20 years.
The eventual size of the open pit was designed at
6km x 1 km, to a maximum depth of 400m, though
about 70% of the resource at Etango lies within 200m
of surface.
Measured and indicated resources were estimated
to contain a total of 149Mlb of U3O8. Drilling this year
has delineated two additional resource zones,
estimated to contain 44Mlb U3O8 within inferred
resources.
An updated scoping study for the Marenica
uranium project in Namibia has changed the
processing method and increased the anticipated
March 2011
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Namibia’s ‘strategic assessment’
Located in the Erongo region of west-central
Namibia, the central Namib desert has become the
focus of a ‘uranium rush’, already hosting two
operating mines (Rössing and Langer Heinrich) and
several development projects (the third mine,
Trekkopje, is at the pilot-plant stage).
In what is probably a global first, and certainly a
first for Africa, the final report of a wide-ranging
strategic environmental assessment (SEA) of the
socio-economic impacts of expanding uranium
mining in Namibia’s central Namib was published in
September 2010.
The report, ‘Strategic Environmental Assessment
for the central Namib Uranium Rush’, was
commissioned by the Namibian government in
2009, from the Southern African Institute for
Environmental Assessment, and funded by the
German government through the German-Namibia
Technical Co-operation Project of the Federal
Institute for Geosciences and Natural Resources
(BGR) and Geological Survey of Namibia, part of
the Ministry of Mines and Energy (MME).
The report forms part of a broader strategy,
supported by the local uranium mining and
exploration sector, to develop Namibia’s resources
on a sustainable basis. The Chamber of Mines of
Namibia, through its Uranium Stewardship
Committee and the recently inaugurated Namibia
Uranium Institute in Swakopmund, is committed to
promoting Namibia’s uranium as an environmen-

Paladin Energy Ltd’s Langer Heinrich processing plant
Photos: Paladin Energy via Bloomberg News

output for owner Marenica Energy Ltd.
A resource estimate in 2010 more than doubled
the amount of uranium believed to be contained in
the deposit, prompting the company to review the
mine plan.
The revised project study, by consultant SRK,
designed an open-pit operation feeding a screening
and scrubbing plant, before following on to a
heap-leaching processing plant.
The initial stages would upgrade material from the
open pit by removing about half, yielding a treatmentfeed of 10Mt/y. Work had shown that 90% of uranium
mineralisation was contained within 37% of the
resource.
The plan used a new resource estimate, calculated
with a cut-off grade of 50ppm U3O8, compared with
80ppm U3O8 used in the estimate earlier this year.
The company said the lower cut-off grade was considered appropriate for bulk-mineable material.
Capital costs were estimated at US$260 million,
and average cash operating costs were put at

Mine development at
Trekkopje

tally clean product, using mining practices that
comply with global standards on sustainable
development, environmental protection and
radiological safety.
The Namibian government views expanded
uranium mining not only as a means of boosting
export earnings, public revenues and employment,
but also as a way of achieving its ‘Vision 2030’ goal
of transforming into an industrialised country that
can afford first-world standards of education,
healthcare and public infrastructure.
However, ministers and senior politicians from
the ruling South West African People’s Organisation
are keenly aware that expanding uranium mining
could cause significant environmental damage
without a mitigation strategy, and that other
desirable economic developments might be
adversely affected.
Furthermore, pressures on available public
infrastructure, especially roads and water supply,
could become unsustainable to the detriment of
Namibia’s broader socio-economic development
goals.
US$38/lb. Total operating costs (including capital)
were estimated at US$43.90/lb.
The project would exploit palaeochannel and
primary-mineralised basement resources over a mine
life of 13 years.

opportunities in niGer
Uranium production jumped an estimated
30% last year to 4,200tU.
Areva operates the Somair (Arlit region) and
Cominak (Akouta) mines, and expects significant
increases in output in future when it brings its
Imouraren project into production around 2012-13.
In November 2010, privately-owned GoviEx
Uranium Inc received an independent scoping study
for the Madaouela uranium deposit in the Arlit region,
indicating that further work was justified.
Consultant SRK found that resources could
potentially support nominal production of 2.7Mlb/y
(1,226t) of U3O8 for 15 years, for a total 36Mlb
(16,300t).
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Air core drill rig at Lake Mackay project, WA

PROFILE

Toro finds winning formula in WA

Toro Energy’s Wiluna mine is poised to become
the first new uranium operation in Western Australia

T

ORO Energy Ltd is a significant
ASX-listed Australian uranium
company that is well placed to be one
of the first to develop a new uranium
mine in Western Australia (WA). The
Wiluna uranium project is a calcrete-hosted, 31Mlb
uranium multi-deposit system near the township of
Wiluna and 500km northwest of Kalgoorlie.
The company is also exploring for uranium
elsewhere and in the Northern Territory (NT), South
Australia and in Namibia.
Wiluna, Toro’s flagship uranium mine development, is well advanced in the government assessment
and approval process. Subject to government
approval and Toro board decision, Toro plans to
commit to construction in mid- to late 2012, with
first production in the second half of 2013.
The current Wiluna project under approval hosts
two shallow (generally less than 10m deep) calcrete
deposits with a measured, indicated and inferred
resource of 24.4Mlb U3O8. Since late 2009, Toro has
completed further tenement acquisitions very near
the project known to have uranium-bearing
mineralisation, with the potential to add 10-14Mlb to
this resource base. Project areas with the potential to
augment the resource base include Millipede,
Dawson-Hinkler Well, Albion Downs and Firestrike.
The Wiluna project has a projected 10- to 15-year
mine-life at the rate of around 700-1,000t/y of
uranium oxide. Resource-definition drilling this year
on additional tenements will indicate whether the
mine-life and capacity could extend further.
Toro highlights the following recent achievements
in the advancement of the Wiluna uranium project:
• The acquisition of additional tenements and
resources around its flagship Wiluna project in WA,

A continuous miner
starts work at
Wiluna, WA

FINANCIAL OVERVIEW
Market capitalisation: A$135m
Cash: A$35m
Debt: Nil
Shares of issue: 964.95m
Options on issue: 21.69m
52-week low/high: 0.06/0.18
consolidating a strong regional position in uranium
and offering options for higher-capacity mining over
a longer period;
• Moving forward with the WA regulatory approval
process for the Wiluna project, leading to public
submission of the Environmental Review and
Management Programme in 2011;
• The start of sales talks with potential customers,
and the advance of several project finance options;
• Development and successful operation of the
Wiluna test pit demonstrating a new selective
grade-control technique and providing a bulk ore
sample for final pilot plant process testing about to
get under way; and
• Acquisition of tenement title, underlying pastoral
stations and exploration assets from Minerals and
Metals Group, greatly reducing risk for the project.
The next few years will be critical for Toro as it
moves the Wiluna project forward. In particular,
Toro will look to complete pilot-plant test-work and
finalise the definitive feasibility study as well as
continuing to improve confidence and extent of the
uranium resources in the region.
On the exploration front, Toro is active in the NT
and northeastern WA. A substantial exploration

programme is under way (20,000m of drilling
scheduled for Australia this year).
Important projects for Toro include:
• Lake MacKay, a greenfields project in WA where
Toro made its maiden uranium discovery, ‘Theseus’,
in late 2009;
• Birrindudu project, a JV with Cameco where Toro
is hunting for high-grade Athabasca-style uranium
mineralisation around the WA-NT border; and
• Reynolds Range, another greenfields project but in
the NT, where Toro plans further drilling to follow
the recently-discovered redox front hosting
roll-front style uranium mineralisation.
The board and senior management of Toro have
extensive experience in major mining houses,
successful exploration companies, large uranium
mining operations, uranium marketing and government and community relations.
It deploys these skills as an aggressive project and
company builder and, at any given time, Toro has a
number of prospective uranium assets under
consideration. The company is fully funded through to
completion of all major studies leading to a decision
to mine at Wiluna. Options for financing of Wiluna’s
mine construction are under active assessment.
Toro seeks to establish a pre-eminent position in
the Australian and global uranium business as well as
a top-of-mind position for equity market investors.

CONTACTS
Toro Energy Ltd
Corporate Office:
3 Boskenna Avenue
Norwood, South Australia 5067, Australia
Contact: Greg Hall, managing director
Tel: +61 8 8132 5600
Fax: +61 8 8362 6655
E-mail: info@toroenergy.com.au
Website: www.toroenergy.com.au

RC drill rig at Birrindudu project, WA. Inset, left: setting up an air core rig at Gawler Craton, South Australia.
Inset, right: parallel dunes near Lake Mackay project, WA
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EXPLORATION
Underground mining with room-and-pillar methods
could yield 4,200t/d, and, for processing, similar
techniques to those at other uranium operations in
the area were expected to be used.
GoviEx said that SRK had indentified a further 20
targets on the property suitable for drilling, and said it
was beginning a two-year programme of more than
300,000m to test additional potential in the area. The
study focused solely on the Madaouela I tenement,
one of five covering a total 2,266km2.
Indicated resources were estimated to contain
51.63Mlb of U3O8, and additional, inferred resources
48.18Mlb (see table).
Cameco Corp holds an 11% interest in GoviEx.

Wealth in Uzbekistan
Uzbekistan has over 2,900 mineral deposits
of 100 different minerals. The country’s
mining industry is dominated by two state-owned
companies, split geographically between east and
west.
Western Uzbekistan has been dominated by the
state enterprise Navoi Mining and Metallurgical
Combinat (NGMK), which has an emphasis on gold
and uranium from orogenic and intrusion-related type
gold deposits.
Eastern Uzbekistan has been dominated by Almalyk

Mining and Metallugical Combinat (AGMK), which
mines copper, molybdenum and gold from porphyry
and epithermal deposits and some base metal and
silver from a number of small mines.
The country’s mining companies also include
state-owned Uzmetcombinat, a significant processor
of rare metals, and Uzbekugol, a significant coal
producer, which is slated for partial privatisation.
Uranium Resources Co, a subsidiary of China
Guangdong Nuclear Power Co, has set up a joint
venture with the Uzbek State Committee for Geology
and Mineral Resources to explore for black-shale
uranium in the Boztau area in the Navoi region. The
joint-venture company, Uz-China Uran has a total
initial capital for exploration of US$4.6 million.

Flat oUtpUt in Us
Production was relatively flat in the US at
1,453t of uranium following some mine
closures in late 2008 and early 2009.
Operations include Cameco’s Smith Ranch-Highland ISL operation in Wyoming (which was the largest
US production centre in 2009 with production of
705tU) and the Crow Butte ISL mine in Nebraska.
In southeast Utah, Denison Mines Corp owns the
White Mesa mill (one of only four permitted mills
within the US). Production from south Texas has

Stable scene in Russia

Two of ARMZ’s three operations: production process at Khiagda ISL; yellowcake at Dalur
Russian uranium output was little changed in 2010 at
3,562tU. The country’s three operating mines are all
owned by the state uranium producer, ARMZ: the
Priargunsky underground mine and the Dalur and
Khiagda ISL operations.
In February, Russia blocked a litigation claim by
Canada’s Khan Resources Inc against ARMZ. Khan
had claimed C$300 million in damages against ARMZ
in August last year after the Russian company
appeared to benefit from a decision by Mongolia’s
Nuclear Energy Agency to cancel Khan’s Dornod
uranium licences (see below).
However, Russia’s ministry of justice has refused
to act against ARMZ, citing article 13 of the Hague
Convention that “the state addressed may refuse to
comply therewith only if it deems that compliance
would infringe its sovereignty or security”.
Grant Edey, Khan chief executive, said: “We are
not deterred by this temporary road block, and we
are considering alternate methods of rendering
service to ARMZ.” Khan added that it intends to
defend its rights while pursuing all available remedies
in Canada, Mongolia and elsewhere.
In January, ARMZ offered US$1.15 billion to
purchase Mantra Resources Ltd, providing access to
the company’s Tanzanian assets, including the flagship
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Mkuju River project. The deal was later renegotiated
owing to the nuclear accident in Japan, for an offer of
just over A$1 billion.
Severstal OAO has also proposed entry into the
uranium space but hit a hurdle after it could not
agree a deal with Berkeley Resources Ltd, and an
exclusivity option expired in January with no offer
forthcoming.
The Spanish uranium company said the two
parties had “not yet been able to agree terms” but
that Severstal had submitted an “alternative
transaction proposal” which will be discussed.
In October last year, a deal was struck allowing
the Russian steel producer to subscribe for 16.3
million shares (a fully diluted 9.1%) at A$1.70/share,
subject to the condition that it publicly announces an
intention to proceed with a A$2/share takeover bid.
These takeover terms valued Berkeley at over
US$340 million.
In the final quarter of last year, ARMZ acquired
Uranium One Inc. The deal involved Uranium One
acquiring ARMZ’s Akbastau and Zarechnoye uranium
mines. Other components of the deal include ARMZ
paying over US$610 million in cash, with
US$479 million of that going directly to Uranium
One shareholders.

Cameco conducts
ISL mining in
Nebraska and
Wyoming

fallen off recently with the cessation of mining at
Uranium Resources Inc’s Kingsville Dome/Rosita ISL
operation in 2009.
On the exploration front, Ur-Energy is focused on
the Lost Creek project in Wyoming’s Great Divide
Basin. The deposit extends 4.8km, with mineralisation
occurring in four main sandstone horizons at
100-215m deep. The company has completed 1,097
holes on the property, and resources are given as
9.2Mlb indicated (at 0.053% U3O8) and 0.7Mlb
inferred (at 0.066%).
Ur-Energy is also investigating the Lost Soldier,
Hauber and Bootheel projects in Wyoming, as well as
properties in Nebraska and Canada.
Another company active in Wyoming is Titan
Uranium Inc, which recently released an update to
the indicated resource at its 100%-owned Sheep
Mountain project in Fremont County. The new
estimate is 30.4Mlb eU3O8 (12.6Mt at 0.11% eU3O8).
This represents a 90% increase from the mineral
resources reported in March last year.
Titan is also exploring over 390,000ha in the
proven Athabasca and prospective Thelon Basins.
Exploration programmes are also under way in Utah.
Vane Minerals plc has increased the inferred
resource at its Wate uranium project in Arizona, and
announced a development agreement.
SRK Consulting recently completed an update of
the NI43-101-compliant resource model for Wate
based on drilling results announced earlier this year.
The inferred resource is now 80,000t with an average
grade of 0.70% eU3O8 for 1.12Mlb eU3O8, an increase
of 26%.
Located in northern Arizona, the Wate breccia
pipe is held in a joint venture with Uranium One
Exploration USA Inc. The partners have now signed
an operating agreement, under which Wate Mining
Co would develop the project.
In New Mexico, Laramide Resources is investigating La Jara Mesa, a deposit 21km from Grants in the
San Mateo Mountains. Measured and indicated
resources are given as 1.3Mt and O.23% U3O8
(7.26Mlb U3O8), and inferred as some 0.7Mt at 0.20%
U3O8 (3.17Mlb U3O8).
The company is also looking to restart the mine at
La Sal, within Utah’s White Mesa district. The site lies
only 80km from Denison Mines Ltd’s White Mesa mill.

steady in China
Uranium production appears to be fairly
steady in China. Interestingly, state-owned
China National Nuclear Corp (CNNC) says it has
developed technology that could end a potential
shortage in uranium supplies in the country.
The technology potentially could extend the life of
the nation’s uranium reserves to 3,000 years. China
has enough fuel to last less than 70 years.
State news agency Xinhua said that China has
171,400t of proven uranium reserves in eight
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Ur-Energy: first among
equals in Wyoming
Wyoming is home to the largest uranium
resource in the US, and is one of the most
mining-friendly jurisdictions in the country

U

R-ENERGY is in the final permitting
stages to bring its Lost Creek
Wyoming uranium deposit into
production and to build a 2Mlby
processing facility. Ur-Energy has
technical depth unmatched among North American
juniors. The company has announced its first
long-term uranium sales contract with a US utility.
The agreement provides for deliveries over a
three-year period at a defined sales price.
The Lost Creek uranium deposit is located in the
Great Divide Basin, Wyoming. As confirmed in an NI
43-101 preliminary assessment for Lost Creek
Property Sweetwater County, Wyoming (dated
March 16, 2011), the reported mineral resources
support the economic viability and continued
development to mine production of Lost Creek. A
modified polygonal method calculation confirmed the
overall grade and tonnage of the mineralised
resources within in the Lost Creek project area:
8.44Mlb of eU3O8 at 0.049% indicated and an
additional 2.04Mlb of eU3O8 at 0.051% inferred. For
the purpose of economic analysis, a GT contour
method calculation of the mineral resources within a
well-defined portion of the Lost Creek Project was
used, as it is better suited to guide detailed mine
planning and to estimate resources for Lost Creek’s
roll front type mineralisation. Compliant resources
using the GT contour method are 2.7Mlb eU3O8 at
0.052% measured mineral resource, 2.6Mlb eU3O8
indicated mineral resource and 0.78Mlb eU3O8
inferred mineral resource.
The company has completed US$24 million in
CapEx having drilled and tested the Class I UIC Well,
delineated mine units 1 & 2, and completed plant
engineering and design. Fabrication of key plant
equipment including 16 ion exchange columns, and
two filter presses and construction of the prototype
header house are complete and ready for installation.
In-house instrumentation programming by the
company’s professional staff is also ongoing.
The company received its draft US Nuclear
Regulatory Commission (NRC) Source Material and
Byproduct License in January 2011. The issuance of
this document is a milestone towards obtaining the
final NRC License and is an indication the licensing
process is nearing completion. Regarding the two
reports required to be completed, the NRC continues
to work towards issuing the final Supplemental
Environmental Impact Statement (SEIS) and the
company anticipates the NRC will issue the final Safety
Evaluation Report (SER) with the final licence.
The permitting process with the WDEQ Land
Quality Division (‘WDEQ-LQD’) for the permit to
mine is nearing completion. The WDEQ-LQD has
completed its technical review, and is moving toward
issuing the permit. Approval for the first mine unit will
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be a part of the WDEQ Permit when it is issued.
The US Bureau of Land Management (BLM) is
preparing the environmental review required
before approving the Lost Creek plan of
operations that was submitted to them in
November 2009. A third-party contractor has been
assigned to draft the environmental review
documents. The BLM will complete an independent
review that may incorporate part or all of the NRC
SEIS for Lost Creek.

US PROJECTS
Adjoining Properties: Geologic evaluations of
the Lost Creek permit area and adjoining properties
controlled by the company suggest multiple
exploration targets. These new targets on the
properties adjoining the Lost Creek area consist of at
least 10 individual sinuous redox fronts within four
major stratigraphic horizons identified by Ur-Energy
geologists using an in-house database of historic
drill-holes and Ur-Energy drill-holes. Estimates of the
potential of the new fronts are based on the observed
similarity of alteration characteristics, and grade and
thickness of mineralisation to that currently identified
in the Lost Creek deposit.
These targets are conceptual in nature, as there
has been insufficient exploration to define a mineral
resource as to all of the potential identified. An
estimated 2,000-3,000 drill holes are required over
several years to fully evaluate the various new
exploration targets in LC South as well as LC North,
and areas within the Lost Creek permit area.
Lost Soldier project: this lies 22km northeast of
Lost Creek. The property has about 4,000 historical
drill-holes defining 14 mineralised sandstone units. As
identified in the July 2006 technical report on Lost
Soldier, NI 43-101-compliant resources are 5Mlb of
U3O8 at 0.064% as a measured resource, 7.2Mlb of
U3O8 at 0.065% as an indicated resource and 1.8Mlb
of U3O8 at 0.055% as an inferred resource.
The company maintains 143 lode mining claims at
Lost Soldier, totaling 1,060ha. A royalty of 1%, which
arises from a data purchase, is in place with respect
to future output on certain claims within the project.
Hauber project: these properties in Crook
County are the subject of a venture agreement with a
subsidiary of Bayswater Uranium Corp. Bayswater
joined the Hauber project as the earn-in member and
manager, effective December 2009. The project
consists of 205 unpatented lode mining claims and
one state uranium lease, totalling about 1,800ha.
Bayswater can earn a 75% interest by incurring
eligible exploration expenditure of US$1 million over
a four-year period. The first year’s spending included
two core drill-holes to test ISR amenability through

selected mineralised zones. In January, Bayswater
completed an independent NI 43-101 resource
estimate on the project which reports the properties
hold about 1.45Mlb eU3O8 indicated resources in
390,000t at an average grade of 0.17% eU3O8.
Bootheel project: covers total defined areas of
3,2000ha. Crosshair Exploration & Mining Corp has a
75% interest by spending US$3.0 million in qualified
exploration costs, and issuing 150,000 common
shares to the company. Ur-Energy retains a 25%
interest in the project. Under the terms of the 2007
venture agreement, Ur-Energy contributed its
Bootheel and Buck Point properties to the Bootheel
project. These properties cover an area of known
uranium occurrences within the Shirley Basin,
Wyoming.
Nebraska exploration project: Ur-Energy
senior geologists conducted a detailed study mapping
the subsurface geology and host formations covering
11 counties in western Nebraska. In January, the
company confirmed it had extended its US exploration activities into the region and leased some 142km2
for initial exploration. This will test new concepts in a
geologic environment favourable for the discovery of
uranium deposits.

CANADIAN PROJECTS
Ur-Energy’s exploration projects in Canada cover
more than 56,000ha and provide opportunities for
new discoveries. For example, the Screech Lake
project in the Thelon Basin, in the eastern part of the
Northwest Territories, was acquired after reviewing
encouraging data from 1970s-era exploration work.

CONTACTS
Ur-Energy USA Inc,
10758 W Centennial Road
Suite 200, Littleton,
CO 80127, US
Contacts:
Rich Boberg, Director Public Relations
Tel: +1 303 269 7707
E-mail: rich.boberg@ur-energyusa.com
Bill Boberg, President and CEO
Tel: +1 303 269 7755
E-mail: bill.boberg@ur-energyusa.com
Website: www.ur-energy.com
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Looking in Latin America

Mantra Resources’ Mkuju River project in Tanzania: uranium mineralisation under UV light; minimal disturbance drilling (above)
provinces, while the country has 13 nuclear power
plants in operation. On January 5, CNNC received
government approval to add two nuclear units to
meet rising demand.
The new process to recover fissile and fertile
materials to provide new fuel is not yet being used in
China on an industrial scale.
At the end of November 2010, Cameco Corp
confirmed plans to supply 29Mlb of uranium to China
Guangdong Nuclear Power Holding Co (CGNPC)
under a long-term agreement up to 2025 at
undisclosed prices.
The two parties first announced a relationship in
June last year, when a framework was set up for
Cameco to supply uranium fuel for Guangdong’s
increasing number of nuclear power plants.
Jerry Grandey, Cameco’s chief executive, said:
“China Guangdong Nuclear Power has 14 nuclear
power units under construction and is commencing
preliminary work on another nine units. This deal
leaves us well positioned to serve the company’s
growing uranium requirements.”
State-owned CGNPC has about 17,000MW of
nuclear capacity under construction and plans to have
50,000MW online by 2020. According to reports,
China plans to increase overall nuclear capacity from
the current 11GW to at least 80GW by 2020, and
double that by 2030.
The World Nuclear Association indicated that
China’s demand for uranium could rise to 20,000t/y
by 2020, more than a third of the 50,572t mined
globally in 2009.

Search elSewhere in africa
In February, Resource Star Ltd announced
that it had intersected sandstone-hosted
redox uranium mineralisation at the Livingstonia
property in Malawi, in which it holds an option to
earn up to an 80% stake from Globe Metals and
Mining Ltd.
Until 2009, Malawi had only a small mining sector
(contributing 1-2% of GDP by producing industrial
minerals and gemstones). However, in April 2009,
Australia-based Paladin Energy Ltd commissioned the
largest uranium mine in southern Africa at Kayelekera
in the district of Karonga.
Paladin owns all the mining rights to Kakelekera
(the government holds a reserved 15% stake), and
contributed nearly 10% to Malawi’s GDP in 2009.
By the end of January 2010, Paladin announced that
it had achieved sales of US$33 million from the
export of yellowcake.
Operational design output capacity of 3.3Mlb/y of
yellowcake was reached in mid-2010, and last year’s
sales were expected to reach US$200 million.
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Aura Energy Ltd has received initial results
from a resource-drilling programme at its
uranium properties in Mauritania.
In January this year, Forte Energy NL raised
US$15 million to accelerate development of its West
African uranium projects. This includes drilling at the
A238 anomaly in Mauritania, additional exploration at
the A29 anomaly in Mauritania, the start of a
pre-feasibility study at the Firawa project in Guinea
and ongoing investigation in West Africa.
Production in South africa was 563tU in
2009. Most of this output comes from
AngloGold Ashanti Ltd’s Vaal River mine. Other operations include First Uranium Corp’s Ezulwini mine.
Tanzania holds at least 54Mlb of U3O8 in
deposits (20,769t U) which have attracted
interest from companies that include nuclear giant
Areva.
A feasibility study was completed in March 2010 at
Mantra Resources Ltd’s Mkuju River uranium project.
In November, Mantra received an independent
resource update for the Nyota deposit at Mkuju
River. The estimate, by consultant CSA Global, raised
contained uranium by 20% to 101.4Mlb (46,000t). The
estimate calculated 40.9Mt in the measured category
at 442ppm U3O8, 26.8Mt indicated at 433ppm U3O8,
and 41.2Mt inferred at 395ppm U3O8.
A mine would produce over 1,650t/y of U3O8
(1,400t/y U), placing Tanzania eighth among the
world’s uranium producers.
Uranex NL is focusing its current activities on the
Mkuju project, which lies adjacent to Mantra’s Mkuju
River project. In February, multiple high-grade
intersections were confirmed from drilling at the
Likuyu North prospect at Mkuju. Intersections
included 10.5m at 1,124ppm U3O8, and 13m at
614ppm U3O8.
In November last year, African Eagle Resources plc
injected its uranium exploration assets into Jacana
Resources Ltd, a private Australian company. The
mineral rights cover eight targets in Tanzania, Zambia
and Mozambique.
Exploration activity in Zambia is set to
diversify the country’s mining industry as
new uranium, gold and iron-oxide-copper-gold
(IOCG) deposits are developed. For example, African
Energy Resources Ltd controls a 200km strike-length
of prospects in the Kariba Valley uranium province.
The company has delineated 11Mlb U3O8 in mineral
resources at the Chirundu project, a joint venture
with Albidon Ltd.
Feasibility studies have shown that Chirundu is
suitable for a low-cost, eight-year mining operation at
a rate of 1.2-1.4Mlb/y and that production could start
in early 2012.

Production in Brazil is now apparently
on an upward trend, reaching 345t of
uranium in 2009. It is expected to rise in future to
fully utilise mine capacity and the country’s
extensive reserves.
In January, Cue Resources Ltd
announced that it had completed a
drilling programme at its Yuty uranium property in
Paraguay, intersecting mineralisation outside
the limits of the resource. The results indicate that
the western extent of the deposit has been
defined.
Also in January, Macusani Yellowcake
Inc announced that it had intersected
“potential extensions” at the Chilcuno zone of its
Kihitian uranium property in Peru. The company
has already reported an NI 43-101-compliant
resource for its nearby Colibri 2 and 3 concession. Indicated resources there are given as
2.1Mlb (grade of 0.44lb/ston) and an inferred
resource of 14.49Mlb (grade 0.34lb/ston).

aSian efforTS
In April last year, Tsakhia Elbegdorj,
president of Mongolia, instructed the
National Security Council temporarily to suspend all
activities relating to mining licences. The activities
cover the issue of mining and exploration licences,
re-issue of forfeited licences and trading in licences.
At the time, there were 4,706 active licences,
including 3,610 exploration and 1,096 mining,
covering almost a quarter of Mongolia’s total
territory.
In December, Russian Prime Minister Vladimir
Putin initiated discussions on the merger of Erdenet
Mining Corp and Mongolrostsvetmet, with a view to a
possible public offering of the enlarged entity. Russia
owns a 49% stake in each of the companies and
Mongolia 51%.
Russia and Mongolia are also planning to
co-operate on a uranium joint venture in the latter’s
Dornod area. Production is planned at 2,000t/y, with
a first-stage investment of US$300 million.
Mongolia-based Frontier Securities says this
agreement “thwarts the hopes” of Khan Resources
Inc, which had its Dornod licence suspended after the
government claimed it had violated certain Mongolian
laws. Khan aims to challenge the decision by
Mongolia’s Nuclear Energy Agency.
Khan has been developing uranium properties in
Mongolia aiming to capitalise on a 2009 agreement
between Mongolia and Russia designed to increase
development of nuclear-energy facilities in both
countries.
The Dornod project, in the east of the country
close to the borders with Russia and China, is
forecast to produce an average of 3.5Mlb/y of U3O8
over a mine life of at least 15 years.
In November 2010, NWT Uranium Corp signed a
The Dornod area in Mongolia
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EXPLORATION
memorandum of understanding with Vietnam Atomic
Energy Institute (VAEI) to be involved directly in all
aspects of uranium exploration in
Vietnam. This will include analysis and
assessment of uranium ores, evaluation of the
technical and economic feasibility of properties and
the provision of assistance in developing the nuclear
energy sector.
In February, Stonehenge Metals Ltd received an
independent resource estimate for its Daejon
uranium property in South Korea,
representing an 87% increase in contained
uranium oxide. Consultant Snowden calculated the
inferred total at an estimated 92Mt at an average
grade of 320ppm U3O8, for about 29,500t (65 Mlb) of
uranium oxide. The resource comprised three
prospects: Chubu, Yokwang (both hosted by graphitic
slate) and Kolnami (hosted by calc-silicate hornfels).

OngOing driVe in eurOpe
Talvivaara Mining Company plc, which is
raising production at its polymetallic mine in
Finland, recently announced a third consecutive
quarterly operating profit.
The firm achieved revenue of €152.2 million in
2010 (US$211 million) and an operating profit of
€25.5 million.
In the three months to end-December, Talvivaara
reported production of 3,831t nickel and 9,369t zinc,
with record quarterly sales of €60.2 million.
Talvivaara has now turned its attention to uranium,
and an offtake agreement was signed last month with
Cameco Corp. The deal would provide an upfront
investment of US$60 million to cover the construction cost of the uranium-extraction circuit.
Annual uranium production is estimated at 350tU.
Talvivaara hopes to start before the end of 2012.
Reform of Finland’s Mining Act (from 1965) is
under way in the parliament. The proposal for a
Mining Act has been drafted in the Ministry of
Employment and the Economy, and, according to the
proposal, the Act will take account of ecological
issues, civil rights, landowners’ rights and the
municipalities’ opportunities to influence decisionmaking, while ensuring the preconditions for
prospecting and mining operations.
No changes to the scope of application of the
Mining Act are proposed, and uranium will continue
to be subject to claims, as other minerals.
A revision to the Nuclear Energy Act is proposed
so that mining and enrichment operations of uranium
will be subject to the consent of the municipality
where the project is sited. Meanwhile, regulations
concerning licensing procedures and rights of appeal
in the Nuclear Energy Act will be reconciled with the
Mining Act.
The proposal was submitted to parliament in
December 2009, with the aim of the Act taking effect
no later than on July 1, 2011.
In October 2010, the government of
greenland amended its decades-old ban
on uranium mining. In December, the government
approved evaluation of uranium mineralisation at
Greenland Minerals and Energy Ltd’s (GME’s)
Kvanefjeld rare-earths-uranium-zinc project.
The approval comes after the government
amended the terms of exploration licences to provide
for economic evaluation of deposits that include
uranium as an exploitable minerals.
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Hunting in Hungary
In southern Hungary,
Wildhorse Energy Ltd
(in addition to its coal
assets) owns the
Mecsek Hills uranium
project. This deposit
has an existing
JORC-compliant
inferred resource of
17Mt at 0.08% U3O8
(for 30Mlb of U3O8).
The current exploration
target is 90-120Mlb of
contained U3O8 (with a
grade range of
0.08-0.12%).

Mecsek Hills uranium project:
2010 resource classification
and new data
Continental Precious Minerals’
Viken project has economic
potential as an open-pit mine
for uranium, vanadium and
molybdenum
Every project would be considered individually, and
GME’s application for assessing Kvanefjeld has been
accepted. The resources (619Mt at 0.026% U3O8,
1.06% rare-earth oxides and 0.22% Zn, using a cut-off
grade of 0.015% U3O8) could support a 23-year mine
life, and annual rare-earth oxide output was forecast
at about 44,000t, with 3,900t of uranium oxide
equivalent.
In October, drilling at Tournigan Energy Ltd’s
Kuriskova uranium project in Slovakia
extended the strike length of the Zone 45 mineralisation by 100m to 165m. A scoping study earlier in 2010
forecast annual production of 630t of U3O8 and 42t of
molybdenite in concentrates.
Severstal OAO may venture into the
uranium sector after Berkeley Resources
Ltd, which has projects in Spain, said the Russian
steel producer was considering making an offer for
the company.
In 2008, Berkeley won a government tender for
90% of the Quercus uranium-processing plant, and
nearby resources, owned by Spanish state-owned
energy company Enusa.
The company’s Salamanca project will involve the
mining of three separate pits: Alameda South, Palacios
and Sageras. Production will start in 2012 at a rate of
2.1Mlb/y (953t/y), ramping up to 4Mlb/y by 2015.
In August 2010, the company signed a non-binding
memorandum of understanding to sell a 35% interest
in Salamanca to Korea Electric Power Corp (KEPCO)

for US$70 million, valuing the overall project at
US$200 million.
Continental Precious Minerals Inc has been
investigating the MMS Viken uranium project
close to the city of Östersund in central Sweden.
The deposit investigated is a shale containing
uranium, nickel, vanadium and molybdenum. A preliminary economic assessment released in September
2010 indicated that Viken has economic potential as
an open-pit mine for uranium, vanadium and
molybdenum.
The base case contemplates a 40,000t/d mill feed
and a 16-year mine life. However, pre-production
capital expenditure, including contingencies, is
estimated to be US$3.85 billion. The study concludes
that Viken has an estimated internal rate of return of
10.3% using base-case metal prices of US$65.3/lb
U3O8, US$15/lb V and US$15/lb Mo.
Continental’s chief executive, Ed Godin, described
the news as “a significant milestone for our
company”. He said the study ascribes an estimated
pre-tax net present value to Viken of US$1.04 billion
(at a 6.5% discount rate).
The study only considered 9Mt of the property’s
indicated resource and 214Mt of the inferred
resource (the amount above an NSR cut-off grade of
US$60/t). The total resource is given as 24Mt
indicated and 2,831Mt inferred (at an NSR cut-off of
US$7.50/t).
The economic assessment is based on mining of
the shale resource from two adjacent open pits. The
life-of-mine average operating cost is given as almost
US$51/t, with an average NSR value of US$90/t.
Mawson Resources Ltd has also been concentrating on uranium exploration in Sweden, with its best
assets in the Hotagen area in the northern part of the
county of Jämtland. The project has an estimated
resource of 3.3Mlb at 0.08% U3O8.
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