Uranium Mining
Unlike other primary fuels such as coal, there are very few uranium extraction sites in the U.S.  According to the U.S. Nuclear Regulatory Commission, there are only five licensed uranium recovery facilities: Crow Butte, Crown Point, Smith Ranch, and Christensen Ranch/Irigaray located in Nebraska, New Mexico, Sweetwater, and Wyoming (NRC 2010).  The facilities are listed in Table 1.  The Christensen Ranch/Irigaray recovery facility spans two counties and, because it is unclear how much occurs in one county versus the other, the total production has been split equally between them.  For the enrichment process, only gaseous diffusion is used in the U.S. (NRC 2009).  

	Site Name
	State
	FIPS
	Recovery Type
	% of U.S. Production
	% of Uranium-Related Water Consumption

	Crow Butte
	NE
	31045
	In-Situ
	30.3%
	11.0%

	Crown Point
	NM
	35031
	In-Situ
	0.0%
	0.0%

	Smith Ranch
	WY
	56009
	In-Situ
	30.3%
	11.0%

	Sweetwater
	WY
	56037
	Conventional Underground
	9.2%
	3.4%

	Christensen Ranch/Irigaray


	WY
	56019
	In-Situ
	15.1%
	5.5%

	
	WY
	56005
	In-Situ
	15.1%
	5.5%


Table 1: U.S. Uranium Recovery Sites (Incorporates data from NRC 2010)

The U.S. also imports approximately 86% of its uranium, primarily from Australia, Canada, and Russia (EIA 2009).  Table 2 shows countries that provide uranium to the U.S. and the 2008 quantities imported from each country.  Data on imports from Brazil, the Czech Republic, Niger, and the U.K. were withheld to avoid disclosing an individual company’s information, so the total unaccounted-for imports (600,000 lbs of U3O8 equivalent) was divided equally among each of the four countries.  In order to calculate the indirect water footprint of uranium production, primary fuel and electricity use information was taken from GREET 1.8c.  For imports, a generic world electricity mix was used.  This electricity mix is shown in Table 3.  

	
	1000 lbs U3O8 Equivalent
	% of U.S. Uranium Use

	Australia
	12758
	23.91%

	Brazil
	150
	0.28%

	Canada
	9791
	18.35%

	China
	0
	0.00%

	Czech Republic
	150
	0.28%

	Germany
	0
	0.00%

	Kazakhstan
	3818
	7.16%

	Kyrgyzstan
	0
	0.00%

	Namibia
	3880
	7.27%

	Niger
	150
	0.28%

	Russia
	12080
	22.64%

	South Africa
	783
	1.47%

	Tajikistan
	0
	0.00%

	Ukraine
	0
	0.00%

	United Kingdom
	150
	0.28%

	Uzbekistan
	1923
	3.60%

	Domestic
	7720
	14.47%


Table 2: Sources of U.S. Uranium by Country

	
	Liquids
	Nuclear
	Renewables
	Natural Gas
	Coal
	Weighted Total

	Breakdown
	5%
	15%
	19%
	20%
	41%
	

	Fuel Consumption (MJ Fuel/MJ Electricity)
	1.1E+00
	3.3E+00
	0.0E+00
	2.6E+00
	3.4E+00
	2.5E+00

	Water Embodied in Fuels (L/MJ Electricity)
	1.0E-01
	8.4E-02
	0.0E+00
	2.8E-01
	1.9E-01
	1.5E-01

	Total Water Consumption (L/MJ Electricity)
	4.8E-01
	5.8E-01
	3.5E-01
	6.6E-01
	5.9E-01
	5.5E-01

	Total Water Withdrawals (L/MJ of Electricity)
	1.2E+01
	1.6E+01
	4.2E-01
	1.2E+01
	1.4E+01
	1.1E+01


Table 3: World Electricity Mix (Fuel mix based on data from EIA (2008))

The direct water use for uranium production comes from Gleick (1994).  The total is calculated using the knowledge that all enrichment in the U.S. is by gaseous diffusion and all extraction is via underground (or in-situ) methods.  Table 4 shows the calculated U.S. total water intensity of U-235 and the data used to calculate the total.  

	Activity
	L Consumption/Withdrawals per MJ U-235
	Data Source

	Open Pit Uranium Mining
	0.02
	Gleick (1994)

	Underground Uranium Mining
	0.0002
	Gleick (1994)

	Uranium Milling
	0.009
	Gleick (1994)

	UF6 Conversion
	0.004
	Gleick (1994)

	Uranium Enrichment (Gaseous Diffusion)
	0.012
	Gleick (1994)

	Uranium Enrichment (Gas Centrifuge)
	0.002
	Gleick (1994)

	U.S. Total
	0.0252
	Calculated


Table 4: Water Use for U-235 Production
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