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‘ Z! Basis of Opinions Presented

Mr. M. Campbell serves as Chairman of the
Uranium Committee, Energy Minerals Div.,
AAPG.

* This presentation is based on the committe e 's
Uranium Report for 2005 (See References for
URL).

The EMD Uranium Committee members

Include: Joseph Evensen, Ph. D.,
ExxonMobil Upstream Research Co.

Henry M. Wise, P.G.,

Eagle Construction & Environmental, Inc.

and a number of Special Consultants.
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I E Basis of Opinions Presented (Cont'd)

Adversarial = tate & Federal
Groups Regulatory Agencies

We are in this together; united we stand, divided we fall.



m Fear of Nuclear Energy

Fear
Weapon of Warr, Assessm ent

Hollywood Safety Record,
& _ Economic Advantage, Jobs,
Press Media

Technology, Management

Comparative Analysis

w/ Other Types of Risk:
NIMBY - Industry, Local, etc.




Energy Production in the U.S.

Energy Production by Major Source, 1949-2003

Source: U.S. Energy Information Admin., Z003.
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l E Energy Production in the U.S.

Energy Production by Major Source, 1949-2003

Source: U.S. Energy Information Admin., Z003.
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l E Nuclear Generation of Electricity

U.S. Nuclear Electricity Generation, 1973 to 1999

Billion Kilowatt Hours
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‘ Z! Nuclear Power Plant Sites

Nuclear Power Plant Sites
&
Number of Reactors

Amarican Nuclaar Sacisty, Ine



m Night Lights in U.S. - Electricity Usage




m Night Lights in U.S. - Electricity Usage
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‘ E Nuclear Power Plants in the World
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See Insert
for
Japan

Nuclear Plant Sites

Where are the Plants? U.S., U.K., Canada, Europe, Eastern Russia, China, India,
Pakistan, Japan, Koreas, Mexico, Brazil, Argentina, etc.




m Night Lights in World - Electricity Usage
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Where are the Plants? U.S., U.K., Canada, Europe, Eastern Russia, China, India,
Pakistan, Japan, Koreas, etc.



Nuclear Power Plants in Europe

Map from American Nuclear Society, Inc
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Where are the Plants in Europe? U.K., Spain, France, Switzerland, Germany,
Belgium, Czech Republic, Slovakia, Slovenia, Hungary, Romania, Bulgaria, Sweden, Finland, etc.




m Night Lights in World - Electricity Usage
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Where are the Other Plants? U.K., Canada, Eastern Russia, China, India, Pakistan, Japan,

Koreas, Mexico, South Africa, etc.



l E Nuclear Power Plants in Japan

Map from American Nuclear Society, Inc.

Who has the greatest number of plants/area of country? Japan.




' E Uranium Exploration Trend Areas in U.S.

Major U.S. Uranium Trend Areas
(Does Not Include Frontier Uranium Areas)
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Sources. Based on U5, Department of Energy, Grand Junction Project Office (GJPO), National Uranium Resources
Evaluation, Interim Report {June 1979) Figure 3.2, and GJPO data files.



m Roll Front in Mine Pit Wall, Texas
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Roll Front in Mine Pit Wall, Wyoming




m Uranium Exploration Guides
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m Roll-Front Exploration Guide, Wyoming
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Roll Front in Mine Pit Wall, Texas (Cont'd)




BioChemical Roll-Front Cell of Wyoming, Texas and Other Tertiary Uranium Deposits in Sandstones
(from Rackley, R. 1., 1975)

nedudced L40OI11¢€ Ee1r
blybdenum Reduced (Texas Deposits)

(Stable)

Radium & Other Degredation Products

Pyrite Oxidized by Ferric Sufate

o, Pyrlte\
Ferrous Sulfate & Sulfuric Acid Sianssi Reduced (Texas Depozits) H2s
(Stable)
Uranium &vanadium,
Biochemical Convertion to Ferric Sulfate and Molybdenum Biochemical Sulfate Reduction

by and Selenium by Desulfovibrio sp.
) ] Oxidized and Mobilized
Thiobacillus ferrooxidans Vanadium Reduced (Utah ‘
Eh Increases )
and Colorado Deposits)
(Stable) pH Increases

Hydrolysis to Sulfuric Acid & Ferric Hydroxide
= Eh Decreases

Uranium Reduced
(Stable) H2, CO2, CH4, NH3
Ethyl Alcohol Acefc & Succonic Acids

Calcite Precipitation

Groundwater Flow Direction

Fermentation of Cellulose,
Lignin and Other Organic Material

Radium & Other Degredation Products
3 by Clostridium Cellulosae - Dissolvens




m Uranium Production




m Uranium Production: In Situ Leaching
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m Uranium Production: In Situ Leaching
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m Uranium Production: In Situ Leaching
I

FLLOW PROCESS SCHEMATIC
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I Z! Uranium Production: In Situ Leaching (Cont'd)
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m Uranium Prices (Cont'd)

Spot-Price History of U;0g
1948 - 2005
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m Uranium Prices (Cont'd)
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m Uranium Production

U. S. Consumption
by 104 Reactors:

43 million lbs U;O04/yr
or 414,000 Ibs U;O4/Reactor/2-3 yrs



m Uranium Production (Cont'd)

.S, Uranium Mine Production, 19932004
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Sources: Energy Information Administration: 1993-2002-Uranium Industry Annual 2002 [May
2003). Table 4. 2003-2004-Form EIA-851A, "Domestic Uranium Production Report™




m Uranium Production (Cont'd)
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m Uranium Production (Cont'd)

Owners and Operators of 1.5, Civilian Nuclear Power Reactors Maximum
Coniracted Purchases of Uranium from Suppliers, in Effect at the End of 2004, by Delivery
Year, 2005-2008

70,000

60,000 -

30,000

Foreign Suppliers
40,000 -

30,000 -

20,000
10,000 USA

Thousand Pounds U:0; Equivalent

2005 2006 2007 2008
O Contracted Purchazes from U.S. Suppliers B Contracted Purchazes from Foreign Suppliers)

Source: Energy Information Adminiztration, Form FIA-858 "Uranium Marketing Annual
Survey" (2004



Uranium Production (Cont'd)

Employment in the U5, Uranium Production Industry by Category, 1993-2004
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m Economics & Environmental Issues




m Economics & Environmental Issues (Cont'd)

Land Needed by Wind or Solar Energy to
Match Annual Nuclear Energy Production*
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Economics & Environmental Issues (Cont'd)

CO, Generated After Producing

One GigaWatt-Hour of Electricity By Indicated
Energy Source (U.S. EIA)
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New Technology Required
to Reduce CO,Emissions




I Z! Nuclear Power Plant Safety Cver Pas t
40 Years:

Multiple Layers of Safety at Nuclear Power Plants

Outstanding
Safety Record
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Nuclear Waste Transportation & Storage:

Fear of Nuclear Waste ?
C verPast
40 Years:

Waste Transportation:
Major
Container
Research &
Improved Technology

Waste Storage:
Favorable
Geologic &

Background Hydrogeologic Studies

Radiation
33 mrem
(15%)

International Activities:

Sources of Average Annual

Radiation Dosc in the U. S. FaVOI’able ReSUItS in.
Generally, radiation exposures from

man-made sources are only a fraction 1) Canada, 2) Belgium, 3) France, etc.

of thoce recieved from natural snurres.




m Nuclear Waste Transportation & Storage:
Fear of Nuclear Waste ? (Cont'd)

Counties Affected by Truck Transportation to Yucca Mt.

Waste Transportation:
Container Research
&
Improved Technology

(See References)

Waste Storage:
Geologic & Hydrogeologic Studies

(See References)



m Nuclear Waste Transportation & Storage:
Fear of Nuclear Waste ? (Cont'd)

Fear
orinking Water? Assessment

Hollywood Safety Record, Good Science
& New Technology, Improved Management

Press Media -
Risk

Comparative Analysis
w/ Other Types of Risk:
NIMBY - Industry, Local, &
w/ International Solutions

(See References).




m Geologic Research
"

Uranium 9
i L
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Technical Literature, Core Analyses, and Economic Assessments



I Z! Uranium Exploration

—

Coring & Logging



m Uranium Field Work

Field Reconnaissance
& Mining Claims

v u-;h;

Environmental Monltorlng Wells



m .And there are alwaysdisagreements..




BILLION BARRELS QIL EQUIVALENT PER YEAR (GBOE)

Conclusions.

Nuclear Power 1s One of the Answers.
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For an online source of this presentation, see:
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