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https://ace.aapg.org/2020
https://i2mconsulting.com/michael-d-campbell-pg-ph/
https://youtu.be/Nel3jOOEl5I
https://www.aapg.org/about/aapg/overview/committees/emd-committees
https://i2mconsulting.com/i2ms-chief-geologist-steps-down-as-chair-of-the-emd-uranium-nuclear-ree-committee-after-17-years/

............ Uranium (Nuclear & REE) Committee

But First, What is the Role of UCOM Within AAPG ?

* The role of UCOM is to monitor, evaluate, and report on uranium activities
in the U.S. and the world for the purpose of advising AAPG members and
the general public on an energy source that competes with oil and gas in the
generation of electricity for the general public.

* On the basis that uranium exploration and mine development depends on
the demands of the nuclear power industry to fuel nuclear reactors to
generate electricity, that industry must be monitored to observe the needs
for production of uranium from the U. S. and around the world.

* An annual report is prepared by UCOM members led by the UCOM Chair
with input coming from the three Vice-Chairs, the Advisory Group and from
Special UCOM Consultants (more). UCOM contributes to AAPG and other
publications as well (more).

* UCOM members also provide input to the I2IM Web Portal for research
purposes (History).



https://www.aapg.org/about/aapg/overview/committees/emd/articleid/26353/committee-emd-uranium#141872236-activity--reports
https://www.aapg.org/about/aapg/overview/committees/emd/Articleid/26353/committee-emd-uranium
http://www.i2massociates.com/downloads/Memoir101-T0fC2016.pdf
https://web.i2massociates.com/whats_new.php#page=1
https://i2mconsulting.com/web-portal/
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On Nuclear Power for the Generation of Electricity:

o Nuclear power plants operate by boiling water to turn turbines that generate
electricity.

o Heatis generated by the fission that occurs when uranium cells are brought together
and controlled by graphite rods.

The uranium fuel and graphite rods are usually replaced every 5 years or so.

After years of construction of nuclear power plants, the Hollywood movie “

” was released. Only a few days later, the Three- Mile Island incident
occurred. This brough massive coverage by the media pandering fear, but no one
died, no one was irradiated.

o Afew years later, the occurred, killing a number of fire fighters
and emergency personnel. This was a special case caused by poor reactor design and
incompetent management during the time of the Soviet Union and the “Cold War.” A
number of children contracted thyroid cancer, but 99% were successfully treated,
although a few died. The others fully recovered.

Issues or Reality ?
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”e " " Does N u Clea r Powe r o  During the next 30 years, the U.S. did not construct one new nuclear power plant,
/ anr:j coal and na'sjuralbgaf rovided 'Iche bulk of tf?e energyh I;:rance, Russia, China and
: others continued to build new nuclear power plants, with France receiving all power
| have d greater rOIe to from nuclear power at one stage.
3 o By 2011, Japan had constructed a large fleet of nuclear power plants, but in that year
p I ay N the ene rgy a large earthquake struck off-shore and sent a tsunami to the Japanese coastline

. . 5 killing 10s of tlrllou?ands oflpeople. A part of the tsunar&w}lbr%kedt r:oukl’gh I?ne of the
protecting walls of a coastline and flooded the back-up power
SOIUt|On IN the fUtu rer supply that cooled fuel rods. This resulted in an explosion of hydrogen gas tﬁat was
set-off by fires in one of the fuel rod storage facilities. Again, no one was hurt or
killed at the plant although the media again over played seriousness of the incident.

o The Fukushima incident sent off fears that went around the world, until the actual
YES | conditions came out by responsible media. The melt-down of the fuel rods was
. managed properly. At least one of the reactors was out of service, but the damage
was more psychological, than physical. Those people living near the plant left in a
panic, and some have not yet returned. But, no one died or was irradiated.

o  Shortly after the incident, Japan shut down all of their nuclear power plants for
"safety reviews.” To date, many of
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o Germany followed by subsequently announcing that they too were shutting down
their numerous plants and replacing that power source with ‘brown” coal, a lower
quality Ii%nite very high in burnable ash, plus natural gas from Russia, and planned to
replace them all with renewable energy. Since neither the sun shines very long, nor
does the wind blow much in Germany, their “green” activities are creating large
increases in electricity costs and increasing use of dirty coal and natural gas.

%* Nuclear power has the best safety record
in the major energy industry ( ),

o The impact of the 2011 incident resulted in a worldwide 60% decrease in the price of
yellowcake, the raw fuel which is subsequently refined into pellets suited for loading
into nuclear power plants. Also, all of a sudden, too much yellowcake was bein

roduced by mines worldwide because of the shutdowns, but because most of the
uel came from overseas to fuel American nuclear power plants, much of that
production declined to preserve future revenues, until the excess fuel had been
consumed. This resulted in many years of depressed prices for yellowcake.

o Inlate 2019, the excess fuel supply was beginning to be consumed, which has

prompted the yellowcake “spot” price to increase, but not enough to stimulate re-
starts in U.S. uranium mines. Long-term contracts were not yet being sought by the
nuclear utilities who buy the fuel as their fuel supplies reach a certain minimum.
Recently, the DOD has supported a plan to provide some protection for U.S. mines by
creating a Strategic Uranium Reserve, to guarantee uranium price levels .... but this
has not yet been consummated.

+* Nuclear power provides 24/7 back-up to
renewables & should provide transition
from burning fossil fuels ( ),

** Uranium fuel costs to utilities less
than 5% of operating costs ( ),

** Nuclear Power is climate and
business friendly ( ).


https://www.youtube.com/watch?v=nemYBeT4aQY
https://www.youtube.com/watch?v=q3d3rzFTrLg
https://www.youtube.com/watch?v=YBNFvZ6Vr2U
https://www.youtube.com/watch?v=YBNFvZ6Vr2U
https://web.i2massociates.com/search_resource.php?search_value=German+Nuclear+Power#page=1
https://www.energy.gov/sites/prod/files/2020/04/f74/Restoring%20America%27s%20Competitive%20Nuclear%20Advantage-Blue%20version%5B1%5D.pdf
https://web.i2massociates.com/search_resource.php?search_value=U.S.+Nuclear+Safety#page=1
https://web.i2massociates.com/search_resource.php?search_value=Nuclear+competition+with+Fossil+Fuels#page=1
https://e360.yale.edu/features/why-nuclear-power-must-be-part-of-the-energy-solution-environmentalists-climate

Nuclear waste is being managed safely at the Nuclear
Plant Sites, for now, even though the Federal
Government & Congress (the Political Left in the past)
failed to provide a national storage site, as required

by federal law.

I.'--‘.---

O U.S. generates ~ 2,000 metric tons of used uranium fuel/yr.
U Yucca Mountain Facility in Nevada cost $ Billions ... but (now).

O Total waste produced since 1950s = ~83,000 metric tons,
which would fit in a football field stacked in containers to a
depth of 10 yards (30 feet).

U0 Why not expand the operating Waste Isolation Pilot Plant
(WIPP) Facility in New Mexico?


https://web.i2massociates.com/search_resource.php?search_value=Yucca+Mountain+Facility+#page=1
https://www.nei.org/advocacy/make-regulations-smarter/used-nuclear-fuel
https://en.wikipedia.org/wiki/Waste_Isolation_Pilot_Plant

Reactor Startups and Closures in the World
in Units, from 1954 to 1 July 2019
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Impact of inherent flaws in the economics of wind and solar
projects involving overlooked and under-estimated O&M
costs becoming evident ( ),

Wind and Solar energy consumer prices are increasing
( ), with gas as grid back-up,

Wind & Solar Must Have a Back-up Power Grid (Gas or Nuclear?)

(more).

Nuclear energy costs will decline with new technology and

World Nuclear Status ( )

At End of 2019: 441 Operational Nuclear Reactors World-Wide (Many more
to come in Asia). In U.S., 57 plants w/95 reactors in 29 states, which requires
~68 million pounds (34,000 tons) of uranium/yr. from mines to fuel 95
reactors ( ). That is about 8,500 bbls of yellowcake from mines.

New Construction, but is it sufficient to meet the climate needs? In 2020,
there are more than 54 reactors under constructions in the world ( ).
2 in the U.S.

New Nuclear Technology may meet the future demand for electricity, SMRs,
etc. ( ) to respond to climate-change needs ( ).

But EIA projects >> in Renewables + NG ? ( ), ( ),

Net electricity generation by fuel, AEQO2017 Reference case (1970-2050)
trillion kilowatthours 2016
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https://www.world-nuclear.org/information-library/nuclear-fuel-cycle/mining-of-uranium/world-uranium-mining-production.aspx
https://www.world-nuclear.org/information-library/facts-and-figures/reactor-database.aspx
https://web.i2massociates.com/resource_detail.php?resource_id=9169
https://web.i2massociates.com/category.php?id=195#page=1
https://web.i2massociates.com/resource_detail.php?resource_id=9070
https://web.i2massociates.com/resource_detail.php?resource_id=8748
https://web.i2massociates.com/resource_detail.php?resource_id=9887
https://web.i2massociates.com/search_resource.php?search_value=solar+and+wind+prices#page=1
https://web.i2massociates.com/resource_detail.php?resource_id=8166
https://web.i2massociates.com/search_resource.php?search_value=Natural+gas+and+renewables#page=1
https://web.i2massociates.com/search_resource.php?search_value=SMR&sort=date#page=1
https://web.i2massociates.com/search_resource.php?search_value=World+nuclear+power&sort=date#page=1



https://web.i2massociates.com/search_resource.php?search_value=SMR&sort=date#page=1
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2. What is U.S. Government doing ?
(History).

See (more) on Kachauik Prospect.

3. and should be our
partners in providing uranium, if needed.

| Virginia Energy
Resources
(2013)

EXPLANATION

4. Where are the uranium deposits in the o ot s i

[J Uranium-bearing phosphate deposits
{not currently mined)

U.S. ? Known ( ) & New ( ). e el

exaggerated for the purposes of display.



https://www.forbes.com/sites/jamesconca/2019/05/28/nuclear-power-wheres-the-uranium-coming-from/#1d4d55e7b9f5
https://www.eia.gov/uranium/marketing/pdf/umar2019.pdf
https://web.i2massociates.com/search_resource.php?search_value=232#page=1
https://web.i2massociates.com/search_resource.php?search_value=Canada+uranium#page=1
https://web.i2massociates.com/search_resource.php?search_value=Australia+uranium&sort=relevance#page=1
https://www.world-nuclear.org/information-library/country-profiles/countries-t-z/us-uranium-mining.aspx
http://www.i2massociates.com/downloads/JGG-2-023.pdf
http://www.i2massociates.com/downloads/JGG-2-023.pdf
http://virginiaenergyresources.com/i/pdf/VUI-Coles-Hill-PEA-Updated-Technical-Report-Aug19.pdf
https://inis.iaea.org/search/search.aspx?orig_q=author:%22Nash,%20J.T.%22
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Drilling “roll-front

uranium deposits .... Geological sampling 4
Ffollowed by ~ &

geophysical logging

‘taidentify uranium: -

mineralization zone. |

“Texas, for exa

Trends-into East Texas

Location Map
South Texas,
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Alta Mesa l

) Enérgy Fuels, Inc.
Progessing Plant & In Situ Mines

Campbell (2008 R Drilling and Developing American Uranium Resources

|

\ in and

Trends into Mexico,

see NURE data ) Exploration Methods (



https://web.i2massociates.com/search_resource.php?search_value=%22Texas+Uranium%22#page=1
https://web.i2massociates.com/search_resource.php?search_value=Wyoming+Uranium+#page=1
https://web.i2massociates.com/search_resource.php?search_value=Utah+Uranium+#page=1
https://web.i2massociates.com/search_resource.php?search_value=%22New+Mexico+Uranium%22#page=1
https://web.i2massociates.com/search_resource.php?search_value=South+Dakota+Uranium#page=1
http://web.i2massociates.com/search_resource.php?search_value=Nebraska&sort=date#page=1
https://web.i2massociates.com/search_resource.php?search_value=Colorado+Uranium#page=1
https://web.i2massociates.com/search_resource.php?search_value=Uranium+in+Virginia#page=1
https://web.i2massociates.com/search_resource.php?search_value=Uranium+in+Alaska#page=2
https://www.energyfuels.com/alta-mesa-isr-mine-plant
http://mdcampbell.com/CampbellWiseRackleyGCAGS2007l.pdf
http://mdcampbell.com/MestenaUranium43-101Draft111908C.pdf

Uranium Exploration Methods

Uranium Rell-Front Zonation in Wyoming: Borehole Natural Gamma Logs, Geology & Mineralogy
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i Principal Types of Uranium Mineralization
R R Athabasca Sandstone * Roll-Front uranium mineralization exploration methods are well developed (more).

RABEIT LAKE (0.3%) Unconformity 1.7 billion years old
CLUFF LAKE (2.5

(2.5%)
PATTERSON LAKE SOUTH [2.5%77)
McCLEAN (1.8%)

* Exploring for uranium in carbonatites and peralkaline igneous rocks more complicated.

MIDWEST (2.8%) CIGAR LAKE (17.7%) . . . . . .
s g ) * Exploring for unconformity-related uranium starts with aerial and ground geophysics.

Basement 1.8-2.4 billion years old
Mills (2020)



http://mdcampbell.com/CampbellWiseRackleyGCAGS2007l.pdf
https://en.wikipedia.org/wiki/Carbonatite
http://www.alexstrekeisen.it/english/pluto/peralkalinegranite.php
https://aheadoftheherd.com/Newsletter/2014/The-Makings-of-a-Discovery.htm
http://www.mdcampbell.com/DickDuvl77.pdf
http://www.mdcampbell.com/CamBidd77.pdf
https://aheadoftheherd.com/Newsletter/2014/The-Makings-of-a-Discovery.htm

Uranium Price History to Date 2015-2020 Spot Prios nd Markstaficting Events (USS1)

Weekly Uranium Price 2015-Present
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The financial health of the U.S. uranium industry depends on a reasonable price for
yellowcake to fuel nuclear utilities ( ).

A Yellowcake price in the range of +550-560/ pound is needed for U.S. in situ mines,
whereas many high-grade (underground) / open-pit mining operations need less to make

a reasonable pro it ( Uranium-ore Yellowcake
U30g i
of mining introduces advantages not available to private
industry in the U.S.
- : : - Uranium
Opposition by some media and groups to the use of nuclear power and uranium mining i .
is funded by all competing energy sources ( ) Spot Prices
) ) ¥ 35— (dollars per pound of U;05)
Russia does not own 20% of U.S. uranium reserves ( ). K
. . : . © |
Russian company ( | ~ ') has widespread interests in nuclear power o |
and owns significant supplies within Russia and in Kazakhstan, Tanzania, & g
Mozambique. ( . = 30
)
Russian company does own operating mines in Wyoming, (i.e., ..>: —
mines) & exploration properties in Colorado, Utah and Texas. o |
8
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Conca (2020)


https://web.i2massociates.com/search_resource.php?search_value=232#page=1
https://www.energy.gov/sites/prod/files/2016/09/f33/27%20-%20Comment%20from%20Uranium%20Producers%20of%20America%20%28UPA%29.pdf
https://web.i2massociates.com/resource_detail.php?resource_id=7386
http://i2massociates.com/downloads/ConfrontingBias.pdf
http://www.i2massociates.com/downloads/JGG-1-009.pdf
http://www.wise-uranium.org/ucscr.html
https://www.forbes.com/sites/jamesconca/2020/05/22/where-do-we-stand-on-uranium-in-the-post-pandemic-energy-world/#2d72587b7dd7
http://www.i2massociates.com/downloads/JGG-1-009.pdf
http://www.i2massociates.com/downloads/JGG-1-009.pdf
http://www.i2massociates.com/downloads/U-PricesMay2020.pdf
https://investorintel.com/sectors/uranium-energy/uranium-energy-intel/is-the-uranium-sector-about-to-come-back-to-life/?print=print
https://www.uxc.com/p/prices/UxCPrices.aspx
https://www.forbes.com/sites/jamesconca/2020/05/22/where-do-we-stand-on-uranium-in-the-post-pandemic-energy-world/#2d72587b7dd7

Conclusions:

* Uranium will be needed to fuel nuclear power plants until fusion power arrives, followed
by a long transition period from fission to fusion power plants ...... 50 years or so.

* Uranium resource occurrences are widespread in the world (more). But to power fusion
plants, 3He resources are available on the Moon (more).

 The economics of developing any particular deposit depends on price of yellowcake, cost
to produce, and local, state, and federal support of nuclear power, e.g., Germany, Japan.

 The U.S. uranium industry could supply most of the fuel needs of the American nuclear
utility industry, with supporting supplies to come from Canada and Australia, and other
friendly countries, if necessary.

 Employment in the geoscience fields will increase, e.g., Nuclear, Mining, Geothermal,
Environmental, and NASA & Aerospace Industry for Off-World Exploration ... (more).

Employment links: (AIPG, US), (UK), (Canada), and (Australia). Buckle-up !

UCOM monitors uranium, thorium, and associated rare-earth exploration & development in a variety of ways:
See UCOM website (here), and the I2M Web Portal (here).
Also see 2020 ACE Presentation by UCOM members on REE (here).


https://www.youtube.com/watch?v=vPS-epGPJmg
https://www.world-nuclear.org/information-library/nuclear-fuel-cycle/mining-of-uranium/world-uranium-mining-production.aspx
http://www.i2massociates.com/downloads/Memoir101-T0fC2016.pdf
https://web.i2massociates.com/search_resource.php?search_value=Virginia+Uranium%2C+Coles+Hill#page=1
https://www.energy.gov/ne/articles/building-uranium-reserve-first-step-preserving-us-nuclear-fuel-cycle
https://web.i2massociates.com/search_resource.php?search_value=Germany#page=1
https://web.i2massociates.com/search_resource.php?search_value=Japan&sort=relevance#page=1
https://www.nei.org/advantages/jobs
https://www.indeed.com/q-Geologist-jobs.html?from=relatedQueries&saIdx=10&rqf=1&parentQnorm=Mining
https://www.indeed.com/jobs?q=Geologist+Geothermal&l=
https://serc.carleton.edu/integrate/programs/workforceprep/workforce_overview.html
https://www.nasa.gov/centers/langley/news/factsheets/FS-2001-09-68-LaRC.html
https://www.nasa.gov/centers/langley/news/factsheets/FS-2001-09-68-LaRC.html
https://serc.carleton.edu/sage2yc/careers/employment.html
https://aipg-jobs.careerwebsite.com/
https://www.google.com/search?sxsrf=ALeKk01sMSazLRQq_owTGUhyjb6oVFUMsg%3A1598720810760&ei=KotKX4KDLoaItQWs-pTwAg&q=geoscience+employment+in+U.S.&oq=geoscience+employment+in+U.S.&gs_lcp=CgZwc3ktYWIQAzIFCCEQoAEyBQghEKABOgQIABBHOgYIABAWEB5Q2jJYkz9gjmJoAHABeACAAWqIAcoCkgEDMy4xmAEAoAEBqgEHZ3dzLXdpesABAQ&sclient=psy-ab&ved=0ahUKEwiCwJSQ88DrAhUGRK0KHSw9BS4Q4dUDCA0&uact=5
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