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Uranium

About

News:

While nuclear power generation may reduce carbon emissions, sustainable use of NM's prolific uranium resources will depend on developing

methods for extraction, processing, and remediation that do not impair the limited water supplies in this arid region and do not leave behind a From the 2016 Super Short Film Festival
legacy of contamination harmful to ecosystem or human health. Environmentally responsible development and remediation of uranium requires

better understanding of its distribution and forms (speciation) and mobility.
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Figure 3. The nuclear fuel cycle (www.eia.gov/energyexplained/index.
cfm?page=nuclear fuel cycle, accessed 7/27/13).
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Uranium production 1948-2014

14

r 300

12 7

r 250

107

r 200

Pounds (millions)
Value in dollars (millions)

U“‘ . NN_‘—M‘* —————— [

SHIESLESFFLLLFLESSES PEF PSSP EFSSP s

Years

—1Pounds =#=\alue

FIGURE 5. Uranium production in New Mexico from 1948 to 2002.

McLemore and Chenoweth (1989), McLemore (2017)



Table 1. Estimated total production of major commodities in New Mexico, in order of estimated cumulative value (data from USGS, 1902-1927;
USBM, 1927-1990; Kelley, 1949; Northrop, 1996; Harrer, 1965; USGS, 1965; Howard, 1967; Harben et al., 2008; Energy Information Administration,
2015; New Mexico Energy, Minerals and Natural Resources Department, 1986-2015). Figures are subject to change as more data are obtained.

Commodity Years of production Estimated quantity of production Estimated cumulative value
Natural Gas 1921-2014 >73 frillion cubic feet $160 billion
Qil 1922-2014 >6.1 billion barrels $115 billion
Coal 1882-2013 >1.27 billion short tons >$21 billion
Copper 1804-2013 >11.5 million tons >$20.6 billion
Potash 1951-2013 112.054.218 short tons >$15 billion
Uranium 1948-2002 >347 million pounds >$4.7 billion
Industrial minerals™* 1959-2013 40,276,083 short tons >$2.6 billion
Aggregates™™* 1997-2013 >666 short tons >$2.5 billion
Molybdenum 1951-2013 >176 million pounds >$852 million
- Gold 1931-2013 >3.2 million troy ounces >$463 million
-':'IE Zinc 1848-2013 >1.51 million tons >$337 million
. Silver 1903-1991 >118.7 million troy ounces >$279 million
Lead 1848-2013 >367,000 tons >$56.7 million
Iron 1883-1992 >6.7 million long tons >$23 million
Fluorspar 1883-1962 >721,000 tons $12 million
Manganese 1909-1978 >1.9 million tons $5 million
Barite 1883-1963 >37,500 tons >$400,000
Tungsten 1918-1965 113.8 tons (>60% WO;) na

Niobium-tantalum 1940-1958 34,000 pounds of concentrates na

McLemore et al. (in press)



Table 1. Uranium production from 1947-2002 by type of deposit from New Mexico (McLemore and Chenoweth, 1989, 2003; production from
1988-2002 estimated by the authors). Type of deposits refers to Table 2. Total U.S. production from McLemore and Chenoweth (1989) and Energy
Information Administration (2010).

Period of Production

Type of deposit Production production  total in NM
(Ibs UsOs) (Years) (%)
Primary, redistributed, remnant sandstone uranium deposits (Morrison Formation, Grants district) 330,453,000" 1951-1988 954
Mine water recovery (Morrison Formation, Grants district) 9,635,869 1963-2002 24
Tabular sandstone uranium deposits (Morrison Formation, Shiprock district) 493,510 1948-1982 0.1
Other Morrison Formation Sandstone uranium deposits (San Juan Basin) 991  1855-1939 -
Other sandstone uranium deposits (San Juan Basin) 503,279 1852-1970 0.1
Limestone uranium deposits (Todilto Formation?, redominantly Grants district) 6,671,798 1950-1985 1.9
Other sedimentary rocks with uranium deposits (total NM) 34,889 1952-1970 —
Vein-type uranium deposits (total NM) 226,162 1953-1966 —
— Igneous and metamorphic rocks with uranium deposits (total NM) 69 1954-1956 —
Total in New Mexico 348,019,000 1948-2002 100
& Total in United States 927,917,000 19472002 obf'm:fg g

'Production rounded to the nearest 1,000 pounds. There has been no uranium production in New Mexico since 2002. 2Todilto Formation (Cather et al_, 2013).

McLemore and Chenoweth (in press)
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Fic. 1. Grade vs. tonnage plot for uranium in iron oxide-copper-gold
(IOCG) deposits and prospects in relationship to the fields for unconformity-
related uranium deposits, sandstone-hosted uraninm deposits, and Witwa-
tersrand uranium deposits (data from Dahlkamp, 1993). The IOCG deposits
have a broad range of uranium contents. Although the giant Olympic Dam
deposit has a relatively low uranium grade. it is currently the world’s largest
uraninm producer.
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Uranium Resources (RAR - $130/kg U)

[t U] Reasonably Assured Resources (recoverable), 1/1/2015, Cost range < US$130/kg U (OECD 2016)
World Total = 3458400 {
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2015 Annual Reactor-Related Uranium Requirements (Low)
[t U] (OECD 2016)
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SERESIONE Uranilim depOSItS:

AVIEGILM- 10 coa@grame sandstones
JanJJe:y MUGSIERESHRTGUGRICERGIGITERAIES
AYrEtim precipitated under reducing

ronJNens

~ C.- ponaceous materials (detrital plant debris,
e orphous Aumate, marine algae)

_ ydrocarbons (petroleum, H2S)
—= —Pyrlte or other sulfides

— Interbedded basic volcanics with abundant ferro-
magnesian and other minerals (eg chlorite,
zeolite, Ti oxides)

— Interface of reducing/oxidizing fluids
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Figure 15. Age determinations of Grants district mineralization
(McLemore, 2011). Includes Ph/U, K/Ar, Rb/Sr, and fission track dates
from Miller and Kulp (1963), Nash and Kerr (1966), Nash (1968), Berglof
(1970, 1989), Brookins et al. (1977), Brookins (1980), Ludwig et al.
(1982), Hooper (1983) and is summarized by Wilks and Chapin (1997).
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ESOIIE COmMMUNItIEs, ‘especially the Navajo
Netifoin) ommunltles do noet view development of
Irenilm properties as favorable. The Navajo
Natien has declared that no uranium production
w [l'occur on Navajo lands.

fgh grade, low-cost uranium deposits In
-r:-tCanada and Australia are sufficient to meet

current international demands; but additional
resources will be required to meet near-term
future reguirements.
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Seljustione uranlu_ﬁeloomts have played a
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AlyeLgh other types of uranium deposits are
rJJerrJ I grade and larger in tonnage,

nr;** PNE uranium deposits will someday
Iibecome a significant player

As. ISR and heap leach technologies improve
- —ﬁuttlng production costs

- — As demand for uranium increases world-wide
Increasing the price of uranium
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* Study of clay species in the mineralized zones, and
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