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Exhibit 1 
Compliance with Regulatory Requirements 

 
Requirements for the Petition may be found in the following locations but is not limited to 
the locations specified: 
 

1. Sections I & II - Identification of the applicant; 
2. Sections III & VIII - A precise description of the article; 
3. Sections III & IV - Description of the domestic industry affected, including 

pertinent information regarding companies and their plants, locations, capacity 
and current output of the industry; 

4. Section IV - Pertinent statistics on imports and domestic production showing the 
quantities and values of the article; 

5. Sections V & VI - Nature, sources, and degree of the competition created by 
imports of the article; 

6. Sections VI & VII - The effect that imports of the article may have upon the 
restoration of domestic production capacity in the event of national emergency; 

7. Sections IV & VII - Employment and special skills involved in the domestic 
production of the article; 

8. Section VII - Extent to which the national economy, employment, investment, 
specialized skills, and productive capacity is or will be adversely affected; 

9. Sections II & IV - Revenues of Federal, State, or local Governments which are or 
may be adversely affected; and 

10. Sections IV & VII - National security supporting uses of the article including data 
on applicable contracts or sub-contracts, both past and current. 
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The Market Impacts of US Uranium Import Quotas 

Timothy J. Considine∗ 

Executive Summary 
This study develops an econometric model of the world uranium market to 

estimate the impacts of quotas on uranium imports into the United States. The 

econometric model estimates uranium supply and demand in the US and the rest of the 

world. The model is estimated with data from 1994 to 2016 and yields demand and 

supply elasticities in line with those reported in the peer-reviewed literature. The demand 

for uranium is very price inelastic and the supply curves are somewhat more responsive 

to market prices. 

This model is used to estimate the changes in uranium supply, demand, prices, 

and imports under an import quota that ensures a 25 percent market share for domestic 

US uranium mining (“25 percent quota”). To provide a sensitivity analysis, the model 

also estimates the changes in uranium supply, demand, prices, and imports under an 

import quota that would ensure a 20 percent market share for domestic US uranium 

mining (“20 percent quota”).   

Overall, the results of econometric analysis and the model simulations indicate 

that uranium import controls would provide significant relief for the US uranium mining 

industry with minimal impacts on domestic electricity prices or the competitive position 

of nuclear power. Under the 25% import quota, prices to US producers would be 

expected to increase to levels in line with global production costs, with only a marginal 

∗ The author is a Distinguished Professor of Energy Economics with the School of Energy Resources and
Department of Economics at the University of Wyoming. This research is supported with funds from UR
Energy USA Inc. and Energy Fuels Resources (USA) Inc. Data from S. Kahouli are gratefully
acknowledged. The views and findings here, however, are solely those of the author and not necessarily
those of the University of Wyoming or the project sponsors.
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impact on the price of electricity to consumers. A 20% quota, which would sustain a 

smaller US uranium mining industry, would result in a somewhat lesser increase in prices 

to US producers and electricity prices to consumers. 

Under the 25 percent quota, prices increase $21 per pound in 2018 and $32 per 

pound in 2022 (see Figure ES1), which translate to a 69 and 104 percent increase in 

domestic prices respectively (see Figure ES2). For the 111 mines operating around the 

world, the average total cost of production is $40 per pound with a standard deviation of 

$15. Maximum production costs are $82 per pound.  With current market prices of $24 

per pound, the 25 percent quota would bring domestic prices back into range with 

average world production costs. 

 

Figure ES1: Price impacts of uranium import quotas 
 

Under a 20 percent quota, prices for domestic-origin uranium would increase 

somewhat less by $16 per pound in 2018 and $24 per pound in 2022 (see Figure ES1) 

representing a 61 and a 94 percent increase in domestic prices respectively (see Figure 
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ES2). Domestic uranium mining revenues increase from $550 to $700 million per year 

under the 25 percent quota and would increase from $364 to $448 million under a 20 

percent quota. 

 

Figure ES2: Price impacts of uranium import quotas in percent 

Under this import quota, prices decline for foreign-origin uranium. Even though 

prices for domestic uranium are higher under the import quota, the small share of 

domestic production limits the increase in average prices paid by civilian nuclear plant 

owners and operators (COOs). Average prices for uranium increase between 13 to 21 

percent under the 25 percent quota and would increase between 7 and 12 percent for a 20 

percent domestic production quota. 

In wholesale power markets, the uranium production quota would slightly reduce 

the margin between nuclear operating costs and the costs of producing power from other 

sources. To measure how this competitiveness would be affected, the incremental 

uranium costs due to the quota is divided by nuclear electricity output. These unit 

incremental costs are from $0.27 and $0.41 per megawatt hour (MWh) under the 25 
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percent production quota and would be from $0.15 and $0.24 per MWh under a 20 

percent production quota (see Figure ES3). These incremental costs are from 0.8 and 1.2 

percent of average wholesale electricity prices under the 25 percent production quota. 

With a 20 percent domestic production quota, the unit incremental uranium costs facing 

COOs would be from 0.4 and 0.7 percent of the wholesale price of electricity.   

 

Figure ES3: Incremental costs and wholesale electricity prices 

If the proposed domestic production quota was viewed as temporary, prices for 

future delivery could be lower than prices for spot transactions and buyers would delay 

purchasing uranium and draw down inventories. This could prevent buyers from entering 

into the higher-price long-term contracts with US producers that would be required to 

incentivize increased US production. The econometric model developed in this study 

allows the estimation of how sensitive uranium inventories are to these spreads between 

spot and future prices. Average uranium prices paid by COOs across the 25 percent quota 
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increase slightly less than $5 per pound, and somewhat less under a 20 percent quota, 

which would be the expected price decline in the future once the quota expires. If this is 

the difference between spot and forward prices, model simulations indicate that the 

potential supply from inventory drawdowns averages 5.9 million pounds per year from 

2.5 to 7.7 million pounds per year (see Figure ES4).  

 

 

Figure ES4: Price impacts of uranium import quotas in percent 

Over the past 20 years, total US commercial inventories were as low as 72.5 

million pounds in 1995 and as high as 143.9 million pounds in 2016, which is a 

difference of 71.4 million pounds. If 5.9 million pounds per year were drawn from this 

inventory buffer, it would be depleted after 12 years. Hence, if uranium production 

quotas were adopted, they should remain in place for a minimum of a decade and 

probably longer. This would encourage US utilities to enter into the long-term contracts 

with US producers required to support the modeled increase in US production. 
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1. Introduction 

 Falling prices, rising imports, and declining domestic production are threatening 

the economic and financial viability of the US uranium mining industry. Higher 

production from Russia, Kazakhstan, and Uzbekistan in recent years is contributing to 

lower prices. Prices for uranium have been falling for the past five years and US 

production is down nearly 60 percent from the distressed levels more than 15 years ago.  

Uranium purchases from civilian nuclear plant owner and operators (COOs) in the US 

fell 10 percent in 2016 to 50.6 from 56.6 million pounds in 2015.  The average weighted 

price of uranium concentrate (U3O8) fell 4 percent from $44.13 to $42.43 per pound of 

U3O8 during the same period. During 2016, COOs signed new purchase contracts for 8.7 

million pounds of U3O8 for an average price of $24.86 per pound, more than 40 percent 

below the average weighted contract and spot price. Foreign-origin uranium comprises 

nearly 92 percent of total US purchases of uranium. Falling demand is exacerbating these 

challenging market conditions for US producers. As a result, commercial inventories of 

uranium at the end of 2016 were 6 percent higher than 2015 levels.  

Lower demand, higher imports, and falling prices are contributing to lower US 

production of uranium concentrate, which was 2.9 million pounds during 2016, the 

lowest level since 2005 and substantially below the 6.3 million pounds of production in 

1996. During the first half of 2017, production of uranium concentrate fell 14 percent 

from the first two quarters of 2015.  These difficult market conditions have forced 

uranium-mining companies in the US to propose a quota on uranium imports. The 

objective of this paper is to estimate the market impacts of this import quota on the 

uranium market and the price of electricity in the US.   
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To achieve this goal, this study develops an econometric model of world uranium 

markets, including the US and the result of the world, which is presented in section 3 

below. This regional framework builds upon the studies by Trieu et al. (1994), Auzans et 

al. (2014), Schneider (2017), and Kahouli (2011). The model determines nuclear power 

capacity and generation, uranium supply and demand, commercial inventories, and 

uranium prices in the US and the rest of the world. The parameters of the model are 

estimated with annual data from 1994 through 2016. An overview of the data sample is 

discussed in section 2. Given the simultaneous determination of prices, demand, capacity, 

and generation; the model equations are estimated with two-stage least squares. The 

econometric estimates for the relationships in the world uranium model are presented in 

section 4 below.   

The model is used to simulate the market adjustments under an import quota that 

ensures a 25 percent market share for domestic US uranium mining (“25 percent quota”). 

To provide a sensitivity analysis, the model also estimates the changes in uranium supply, 

demand, prices, and imports under an import quota that would ensure a 20 percent market 

share for domestic US uranium mining (“20 percent quota”). Solutions for prices, 

quantities, and other endogenous variables are compared to estimate the market impacts 

of the quota. These model simulations are presented in section 5.  

The demand for uranium is driven by the operation of highly capital-intensive 

nuclear power plants that must operate continuously to achieve economies of scale in 

electric power production. Nuclear power competes with electricity produced from wind, 

coal, natural gas, and other sources. As a result, COOs hold between 2 and 3 years of 

uranium requirements in inventory. This suggests that if import quotas are enacted, COOs 
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could simply draw down inventories, especially if the trade restrictions were perceived to 

be temporary. The response of inventories, therefore, may be an important consideration 

in determining the duration of the domestic production quotas. To address this issue, the 

econometric model is simulated under a scenario in which expected uranium prices in the 

future are lower than current spot prices. This market simulation, which is presented in 

section 6, indicates that the inventory response is sizable and, therefore, if quotas are 

adopted they should be for a minimum of 10 years and probably longer.  

The paper concludes with a summary of the key findings. Overall, the results of 

econometric analysis and the model simulations indicate that uranium import controls 

would provide significant relief for the US uranium mining industry with minimal 

impacts on domestic electricity prices or the competitive position of nuclear power. Such 

trade protection may be critical in maintaining a viable domestic uranium mining industry 

in the United States, see Spencer and Loris (2008), an issue that was previously under 

consideration circa 1990 by the US Department of Commerce (1989).  

2. Overview of Data Sample 
 The data sample used for the econometric model presented in the next section is 

from 1994 to 2016 because the two key data series, purchases of domestic and foreign-

origin uranium are only available from US Energy Information Administration (2107a) 

during this period. Developing an accurate market balance for a longer time period is not 

possible given the lack of data on the significant flows of uranium concentrate coming 

from the re-processing of spent weapons grade uranium, government stockpiles, and 

other secondary supply sources. The world data collected by Kahouli (2011) were 

updated for this study. Data for US uranium markets are collected from the US Energy 

Exhibit 2 
8 of 32



Uranium Import Quotas – page 9 

 

Information Administration (2107a, and 2017b). Summary statistics for the endogenous 

variables are presented in Table 1.  

 US nuclear capacity on average was 99.5 Gigawatts (GW) over the sample period 

with a standard deviation of only 1.3. Capacity in the rest of the world is more than twice 

as large with considerably more variation given its significant upward trend (see Figure 

1). Nuclear generation of electric power averaged 757 thousand Gigawatt hours (GWh) in 

the US and 1,700 thousand GWh in the rest of the world. Uranium requirements or 

uranium in fuel assemblies in nuclear reactors are roughly twice as large in the rest of the 

world compared to the US.  

Table 1: Summary statistics, 1994 - 2016 

  Mean 
Standard 
Deviation Minimum Maximum 

Nuclear Capacity Gigawatts 
United States 99.56 1.29 97.07 101.89 
Rest of World 264.83 14.45 241.26 293.20 
     Nuclear Generation Thousand Gigawatt hours 
United States 756.96 57.13 628.64 806.97 
Rest of World 1,699.08 105.67 1,484.72 1,872.54 
     Uranium Requirements Million Lbs. U3O8 
United States 49.59 5.96 38.20 62.27 
Rest of World 92.74 6.81 76.98 107.03 

US Uranium Purchases 
    Domestic-Origin 8.00 0.55 7.72 10.81 

Foreign Origin 44.41 6.80 30.56 55.73 
Uranium Mining Shipments 

    United States 4.11 1.26 1.60 6.30 
Rest of World 94.99 21.12 69.45 134.50 

US Commercial Inventories 110.19 19.17 72.50 143.86 
     Uranium Prices Dollars per lb. U3O8 

Domestic 28.47 19.08 10.50 59.55 
Foreign 27.12 17.98 9.97 55.98 
Average 27.36 18.12 10.16 55.61 
Spot 29.29 22.31 7.92 88.25 
Contract 27.51 18.46 10.58 55.90 
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Figure 1: Nuclear capacity and generation 

 

 
Figure 2: Uranium shipments 
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Purchases of domestic-origin uranium averaged 8 million pounds per year over 

the sample period while mining shipments were slightly more than half of this amount at 

4.11 million pounds (see Table 1). The difference reflects secondary sources of supply 

from government stockpiles and re-processors of higher-grade uranium products. The US 

mining share of uranium shipments in total uranium purchases was over 20 percent in 

1994, fell to less than 4 percent in 2003, recovered to nearly 12 percent in 2010 but then 

fell again to 6.6 percent in 2016. Uranium shipments from mines in the rest of the world 

more than doubled over the sample period while US uranium mining shipments fell (see 

Figure 2). 

US commercial inventories averaged over 110 million pounds per year, which are 

more than twice annual uranium requirements (see Table 1). Changes in commercial 

inventories are also sizable and at times exceed purchases of domestic-origin uranium 

(see Figure 3). Purchases of foreign-origin uranium averaged more than 44 million 

pounds per year and peaked at more than 56 million pounds in 2006. Sales of uranium 

from government inventories are not included in commercial inventories and have been 

an issue for the uranium industry, see US Department of Commerce (2017) and Meade 

and Supko (2017). 

 Spot prices for uranium increased sharply in 2007 (see Figure 4).  Contract prices 

and prices for domestic and foreign-origin uranium also increased and have remained 

above levels during 1994 to 2005. As previously mentioned, spot prices are currently $24 

per pound. 
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Figure 3: Uranium purchases and inventories 

 

 
 

Figure 4: Uranium prices 
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3. Econometric Model  
 The econometric model has three blocks representing supply and demand in the 

U.S. and the rest of the world. Given the small sample available, the supply and demand 

equations are parsimonious, relating the endogenous variables in Table 1 with each other, 

lagged endogenous variables, and exogenous factors, such as the producer price index, 

interest rates, structural shifts, and market shocks. The three sub-sections below describe 

the behavioral relationships within each block. 

3.1 US Demand  

 The US demand block determines nuclear electric capacity and generation and 

total purchases of uranium, purchases of foreign-origin uranium, and shipments from US 

uranium mines. The number of nuclear power plants has steadily declined over the 

sample period from 109 in 1994 to 99 in 2016. The resulting loss of electric power 

generation capability, however, has been offset by higher capacity factors due to more 

efficient management of nuclear electricity generation facilities. Accordingly, US nuclear 

capacity is hypothesized as a function of the number of plants, lagged capacity factor, and 

lagged capacity to capture dynamic adjustments. The US nuclear capacity equation, 

therefore, is as follows: 

   Kt
u =α0 +α1NPt +α 2CFt−1 +α3Kt−1

u   (1) 

where  Kt
u  is US nuclear capacity (the superscript u denotes the region, in this case the 

US),  NPt  is the number of nuclear power plants operating,   CFt−1  is nuclear capacity 

factor lagged one period, and  αs  are unknown parameters to be estimated. US nuclear 

generation,  Gt
u , is simply a function of the lagged capacity factor: 
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   Gt
u = β0 + β1CFt−1   (2) 

where the βs  are unknown parameters. 

 Total purchases of uranium in the US,  Qt
u , are specified as a function of real 

prices, nuclear generation, and lagged purchases:   

   
Qt

u = χ0 + χ1 Pt
a PPIt( ) + χ2Gt

u + χ3Qt−1
u   (3) 

where Pt
a  is the weighted average price of uranium defined below in the supply block, 

 PPIt  is the producer price index, and the χs  are parameters to be estimated. The relation 

for purchases of foreign-origin uranium, Qt
f , follows the same specification: 

   
Qt

f = δ0 +δ1 Pt
a PPIt( ) +δ 2Gt

u +δ3Qt−1
f   (4) 

where the  δ s  are unknown parameters. Uranium in fuel assemblies at nuclear power 

plants are also specified in a similar fashion: 

   
Qf

b = λ0 + λ1 Pt
a PPIt( ) + λ2Gt−1

u + λ3Gt−2
u   (5) 

where the  λs  are unknown parameters. Nuclear generation with a two-year lag is 

included to capture lags in fuel loadings, processing, and deliveries.  

Uranium shipments from US mines,  St
u , are determined by the following identify: 

  St
u = Qt

u −Qt
o −Qt

f   (6) 

where  Qt
o  are other sources of uranium concentrate, such as those from government 

stocks and uranium fuel processors. This source of uranium supply has dwindled in 
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recent years and is, therefore, assumed to be exogenous in the model simulations 

presented in section 5. 

3.2 US Supply  
 The supply block determines prices for uranium concentrate by transactions type, 

either spot or contract, and source of supply, either domestic or foreign-origin. The 

domestic-origin uranium price is specified as a function of domestic mining shipments 

and lagged prices. Klingbiel (2017) notes that world in-situ uranium resources peaked in 

2007 at around 34 billion pounds and fell to 25 billion pounds by 2015 with increased 

incremental production cost. Accordingly, the US supply function allows for a structural 

shift in 2007 as follows: 

   Pt
d = φ1St

u +φ2Ht +φ3Pt−1
d    (7) 

where Pt
d is the price of domestic-origin uranium,  St

u  is domestic mining shipments, the 

dummy variable, Ht , is for the pre and post 2007 structural supply shift, and the  φs  are 

unknown parameters. 

 The domestic and foreign-origin uranium prices include spot and contract prices 

so that a weighted average of the former two prices is equal to the weighted average of 

the latter two prices. To maintain consistency with how market shocks affect US prices, 

spot and contract prices, Pt
s  and  Pt

c  respectively, are specified as functions of the 

weighted average price of domestic and foreign-origin uranium, lagged spot and contract 

prices respectively, and a dummy variable for the speculative spike in uranium and other 

resource prices in 2007,   Dt
2007 : 
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   Pt
s = γ 1Pt

a + γ 2Pt−1
s + γ 3Dt

2007   (8) 

   Pt
c =η1Pt

a +η2Pt−1
c +η3Dt

2007   (9) 

where the γ s  and  ηs  are parameters to be econometrically estimated. 

 Total US commercial inventories are specified as a function of user costs, see 

Considine (2006), of holding stocks of uranium, Ut , which is defined as follows: 

   
Ut = ln Pt

s Pt
c( ) + r − ln PPIt PPIt−1( )   (10) 

where r is the risk free interest rate given by the three-month US Treasury bill rate. The 

last two terms in (10) represent the real opportunity cost of funds tied up in physical 

inventories. The first term in (10) is the percentage difference between the spot and 

contract price. The contract price serves as a proxy for expected prices to prevail in the 

future. If the spot price is greater than the expected price, which is known as a price 

backwardation, inventories should decline. Conversely, if the contract price exceeds the 

spot price, which is a price contango, inventories should increase. Hence, inventories 

should be inversely related to user costs. Accordingly, the relationship for US total 

commercial uranium inventories is specified as a function of user costs, sales or, in this 

case, nuclear power generation, and a two-year lag of inventories, which is consistent 

with the fuel loading cycles discussed above:  

   It =κ1Ut +κ 2Gt
u +κ 3It−1 +κ 4It−2   (11) 

where the  κ s  are parameters to be estimated. Inventories are expected to increase with 

nuclear electric power generation. 
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3.3 Rest of World  
 The final block of the model includes equations that determine the price of foreign-

origin uranium, average prices for domestic and foreign origin uranium, nuclear capacity 

and generation, demand, and mining shipments for the rest of the world. The price of 

foreign origin uranium, Pt
f , is specified as a function of world uranium mining 

shipments,  St
w , the dummy variable, Ht , for the pre and post 2007 structural supply shift 

discussed above, beginning inventories, and lagged foreign prices: 

   Pt
f =ϕ1St

w +ϕ2Ht +ϕ3It−1 +ϕ4Pt−1
f   (12) 

where the  ϕs  are structural parameters. With the specification of price for foreign-origin 

uranium, average prices can be endogenously calculated in full model simulation as 

follows: 

  
 
Pt

a =
Pt

d St
u + St

o( ) + Pt
f Qt

f⎡
⎣

⎤
⎦

Qt
u  . (13) 

 Nuclear power capacity in the rest of the world,  Kt
r , is specified as follows: 

 
  
Kt

r = π 0 +π1 Pt−1
f PPIt−1( ) DIt−1

⎡
⎣

⎤
⎦ +π 2Kt−1

r +π 3Kt−2
r   (14) 

where  DIt−1  is the lagged trade weighted exchange value of the US dollar and the  πs  are 

unknown parameters. This dynamic formulation is similar to the model estimated by 

Kahouli (2011) with a lag in the real price of uranium in foreign currencies. Nuclear 

power generation for the rest of the world,  Gt
r , has a similar specification: 

 
  
Gt

r = ν0 +ν1 Pt
f PPIt( ) DIt

⎡
⎣

⎤
⎦ +ν2Kt

r +ν3Gt−1
r   (15) 
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where the  νs  are parameters whose estimates are presented in the following section. 

 The demand for uranium in the rest of the world,  Qt
r , is also specified as a 

function of real prices in foreign currencies and nuclear power generation: 

 
  
Qt

r = µ0 + µ1 Pt
f PPIt( ) DIt

⎡
⎣

⎤
⎦ + µ2Gt

r + µ3Dt
f + µ4Dt

99   (16) 

where  Dt
f  is a dummy variable for 2011 when the Fukushima disaster occurred,   Dt

99  is a 

dummy variable for an inventory shock in 1999, and the µs are unknown parameters.  

 The model is closed with identities defining world uranium requirements and 

shipments of uranium from mining: 

  Qt
w = Qt

r + Qt
b   (17) 

  St
r = Qt

w − St
u − St

c   (18) 

  St
w = St

r + St
u   (19) 

where St
c is other sources of uranium supply in the rest of the world, such as processing 

plants and commercial and government inventories, which are assumed exogenous in the 

policy simulations of the model. 

 The nineteen-equation model has thirteen behavioral equations and six identities. 

Under import quotas, the demand for foreign origin uranium (4) is replaced with an 

equation that specifies that foreign origin demand, Qt
f , is equal to the product of the 

domestic quota share,  ψ i , and total domestic purchases, Qt
u : 

   Qt
f = 1−ψ i( )Qt

u  . (20) 
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4. Econometric Results 
 The parameter estimates for the behavioral equations are presented in this section.  

The equations for US nuclear capacity and generation are estimated with robust or 

heteroskedastic-consistent standard errors using ordinary least squares because these 

models contain no endogenous explanatory variables. The estimates for these equations 

appear in Table 2. All coefficients have the expected signs with capacity increasing with 

the number of nuclear plants and capacity factors. Generation is strongly related to lag 

capacity. Both equations have relatively high coefficients of determination,  R2 , and the 

Breusch and Godfrey (BG) statistics indicate an absence of autocorrelation.  

Table 2: Parameter estimates for demand side of U.S. uranium market 
 

Dependent Variable Estimated Standard       
Explanatory Variables Coefficient Error* t-Stat. Adj. R2 BG**   

Nuclear Generation Capacity 
     Intercept -5.901 9.286 -0.635 0.854 16.460 

Number plants 0.308 0.057 5.404 
  Capacity factor lagged 0.139 0.019 7.316 
  Nuclear capacity lagged 0.618 0.083 7.446 
  Nuclear Electricity Generation 

     Intercept 114.110 79.590 1.434 0.852 15.168 
Nuclear Capacity lagged 7.501 0.889 8.438 

  Total Uranium Purchases 
     Real average price -0.089 0.060 -1.483 0.567 10.063 

Generation 0.040 0.013 3.077 
  Total purchases lagged 0.478 0.208 2.298 
  Foreign Uranium Purchases 

     Intercept -10.193 19.500 -0.523 0.670 13.138 
Real average price -0.088 0.062 -1.419 

  Generation 0.036 0.062 0.583 
  Foreign purchases lagged 0.684 0.699 0.979 
  Uranium in Fuel Assemblies 

     Intercept 10.931 16.621 0.658 0.559 10.876 
Real average price -0.233 0.085 -2.741 

  Generation lagged 0.143 0.042 3.405 
  Generation lagged twice -0.083 0.057 -1.456     

* Standard Errors are heteroskedastic-consistent 
** Breusch-Godfrey test for autocorrelation in the residuals, 5% critical value = 5.99 

 
The remaining equations in the model are estimated using two-stage least squares 

with heteroskedastic-consistent standard errors. The instruments vary by equation but 
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generally included lagged endogenous variables, crude oil prices, and the market shock 

dummies discussed above. Estimates for the three US demand equations appear in Table 

2. The coefficients on real prices have the expected negative signs while the coefficients 

on nuclear generation have the expected positive signs.  

The real price effects for total and foreign uranium purchases are only significant 

at the 15 percent level, suggesting a 15 percent probability that these effects are 

insignificantly different from zero. Nuclear power generation is significantly related to 

total uranium purchases and to uranium loaded into power plant fuel assemblies. All three 

equations have  R2 coefficients that suggest the models explain more than half the 

variation in the respective endogenous variable. The Breusch-Godfrey statistics indicate 

the absence of autocorrelation. 

Estimates for the US supply-side equations are presented in Table 3. Prices for 

domestic-origin uranium are significantly related to US uranium mining shipments so 

that higher shipments are related to higher prices. Notice that the estimated coefficient for 

the structural shift after 2007 is large and significant, which is consistent with the view by 

Klingbiel (2017) that depletion has contributed to higher incremental production costs.  

The estimates for the spot and contract price equations also appear in Table 3 and have 

the expected signs and fit the data reasonably well with minimal autocorrelation.  

Finally, the two-stage least squares estimation of the inventory equation also has 

the expected signs and reasonably high levels of statistical significance and goodness of 

fit statistics, given by the  R2 coefficient and the Breusch-Godfrey statistic. The estimated 

coefficient for user costs in the inventory equation is -14.4 with a t-statistic of -1.72, 

suggesting only an 8.5 percent probability that inventories are not affected by user costs. 
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Hence, US commercial uranium inventories are likely sensitive to user costs and, in 

particular, the spread between spot and contract prices, which drives most of the 

variability in the user cost of inventories. 

Table 3: Parameter estimates for supply side of U.S. uranium market 
 

Dependent Variable Estimated Standard       
Explanatory Variables Coefficient Error* t- Stat. Adj. R2 BG**   

Domestic Uranium Prices 
     Domestic shipments 2.036 0.746 2.729 0.899 16.435 

Post 2007 Dummy 24.095 10.099 2.386 
  Domestic prices lagged 0.316 0.245 1.437 
  Spot Prices 

     Average uranium price 0.471 0.156 3.019 0.924 17.091 
Spot price lagged 0.467 0.133 3.511 

  Dummy 2007 54.401 1.246 43.661 
  Contract Prices 

     Average uranium price 0.794 0.053 14.869 0.998 17.980 
Contract price lagged 0.231 0.056 4.132 

  Dummy 2007 -5.535 0.830 -6.668 
  US Commercial Inventories 

     User costs -14.443 8.376 -1.724 0.581 10.876 
U.S. nuclear generation 0.093 0.037 2.510 

  Beg. Inventories 1.072 0.206 5.210 
  Beg. Inventories lagged -0.706 0.317 -2.230     

* Standard Errors are heteroskedastic-consistent 
** Breusch-Godfrey test for autocorrelation in the residuals, 5% critical value = 5.99 
 

The parameters estimates for the remaining four-equations in the model for the 

rest of the world appear in Table 4. World uranium demand is highly significant in the 

equation for prices of foreign-origin uranium, along with the post 2007 dummy variable 

for the structural shift discussed above. Lagged US commercial inventories are also 

statistically significant. Overall, the foreign uranium price equation fits the data very well 

with an absence of autocorrelation in the residuals.  

The estimates for uranium demand in the rest of the world also appear in Table 4. 

Real prices are highly significant. Dummy variables for the Fukushima nuclear disaster 

and the 1999 inventory shock are also statistically significant. The remaining two 

equations for nuclear capacity and generation for the rest of the world indicate that 

Exhibit 2 
21 of 32



Market Impacts – page 22 

 

reasonably significant price effects and plausible responses to lagged capacity and 

generation.  

Table 4: Parameter estimates for rest of world (row) uranium market 
 

Dependent Variable Estimated Standard 
   Explanatory Variables Coefficient Error* t- Stat. Adj. R2 BG** 

Foreign Uranium Prices 
     World uranium shipments 0.139 0.036 3.860 0.969 17.705 

Post 2007 Dummy 16.367 2.220 7.372 
  Lagged U.S. inventories -0.038 0.025 -1.519 
  Foreign prices lagged 0.411 0.072 5.717 
  Uranium demand 

     Intercept 75.105 15.276 4.917 0.563 11.594 
Real price dollar adj. -0.386 0.123 -3.138 

  Nuclear generation (row) 0.013 0.009 1.401 
  Dummy for Fukushima -11.368 1.868 -6.087 
  Dummy 1999 -13.758 1.096 -12.556 
  Nuclear Electricity Generation 

     Intercept 27.633 167.006 0.165 0.793 14.848 
Real price dollar adj. -2.170 0.867 -2.503 

  Nuclear capacity (row) 1.532 0.713 2.149 
  Nuclear generation lagged 0.795 0.053 15.008 
  Nuclear Capacity 

     Intercept -33.958 24.268 -1.399 0.945 16.347 
Real price lagged -0.091 0.065 -1.402 

  Nuclear capacity lagged 0.739 0.218 3.382 
  Nuclear capacity lagged twice 0.414 0.272 1.524     

* Standard Errors are heteroskedastic-consistent 
** Breusch-Godfrey test for autocorrelation in the residuals, 5% critical value = 5.99 

 
Unlike log-linear models with constant elasticities of supply and demand, the 

linear equations estimated here have variable elasticities. These elasticities are computed 

for each point in the sample and are summarized in Table 5 below. The demand 

elasticities are presented in the top panel of Table 5 and show very price inelastic demand 

in both the short and long run. The elasticities of demand with respect to nuclear 

generation are also inelastic in the short-run but are elastic or greater than one, except for 

uranium requirements in the rest of the world.  

The elasticities of prices for domestic and foreign-origin uranium are also 

inelastic in the short-run and elastic in the long-run (see Table 5). The inverse of these 
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price elasticities are supply elasticities with respect to price. The estimates in Table 5 

indicate that the short-run supply elasticities are slightly elastic at 1.4 and 1.1 for the US 

and the rest of the world respectively. Very price inelastic demand combined with 

relatively low price elasticities of supply help explain why uranium prices, like many 

other fuel commodities, are so volatile.   

Table 5: Demand and Supply Elasticities 
 

Demand Elasticities 
Total Domestic Purchases of Uranium Short-Run Long-Run 

Price -0.053 -0.101 
Nuclear Generation 0.582 1.116 
   Purchases of Foreign-Origin Uranium 

  Price -0.060 -0.189 
Nuclear Generation 0.616 1.953 
   Uranium in Fuel Assemblies in USA 

  Price 
 

-0.153 
Nuclear Generation 

 
2.253 

   Uranium Requirements Rest of World 
  Price 
 

-0.079 
Nuclear Generation 

 
0.259 

   Price Elasticities 
Prices for Domestic-Origin Uranium Short-Run Long-Run 

US Mining Shipments 0.728 1.062 
   Prices for Foreign-Origin Uranium 

  Rest-of-World Mining Shipments 0.875 1.986 
U.S. Commercial Inventories -0.775 -1.760 

   U.S. Commercial Inventories 
  Spot Prices -0.128 -0.202 

US Nuclear Generation 0.644 1.015 
 

5. Market Impacts of Import Quota 

The impacts of the import quota are estimated by simulating the above model 

under the 25 percent quota with a sensitivity analysis performed using a 20 percent quota. 

Under the 25 percent domestic production quota, prices for domestic-origin uranium rise 

between $21 and $32 per pound from 2018 to 2022 (see Table 6), which translate to a 69 

and 104 percent increase in domestic prices. According to Ux (2017), for the 111 mines 

operating around the world, the average total cost of production is $40 per pound with a 
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standard deviation of $15. Maximum production costs are $82 per pound.  With current 

market prices of $24 per pound, the 25 percent quota would bring domestic prices back 

into range with average world production costs. Domestic mining shipments would 

increase by 10.34 million pounds in 2018 and by 10.20 million pounds in 2022. Greater 

shipments at higher prices would result in an increase in domestic uranium mining 

revenues of $551 million in 2018 and $690 million in 2022. These revenues would 

provide a substantial stimulus to states with uranium mining facilities and would likely 

lead to even greater gains to domestic employment, income, and tax revenues.  

Table 6: Differences from base simulation under a 25 percent domestic quota, 2018 – 2022 
 

Endogenous Variable 2018 2019 2020 2021 2022 
Nuclear Capacity Gigawatts 

USA 0.00 0.00 0.00 0.00 0.00 
Rest-of-World 0.00 0.01 0.03 0.06 0.09 

Nuclear Generation Thousand Gigawatt hours 
USA 0.00 0.00 0.00 0.00 0.00 
Rest-of-World 0.29 0.79 1.37 1.93 2.39 

Uranium Requirements  Million pounds U3O8 
USA -0.93 -1.28 -1.37 -1.38 -1.37 
Rest-of-World 0.00 0.01 0.02 0.03 0.03 

Commercial Inventories  0.47 0.99 1.07 0.65 0.05 
Purchases of Uranium  

     Total US -0.36 -0.66 -0.84 -0.94 -0.98 
Domestic Mining 10.34 10.21 10.16 10.16 10.20 
Foreign-Origin -10.70 -10.88 -11.01 -11.10 -11.17 
Rest-of-World Mining -11.27 -11.48 -11.51 -11.52 -11.54 

Prices for U3O8  Dollars per pound 
Domestic-Origin 21.06 28.22 30.63 31.48 31.85 
Foreign-Origin -0.13 -0.25 -0.33 -0.37 -0.36 
Average 4.17 5.83 6.36 6.55 6.64 
Spot 1.97 3.67 4.71 5.28 5.60 
Contract 3.32 5.40 6.30 6.66 6.82 

Commercial Inventories Percent 
User Costs -3.2 -3.4 -2.3 -1.4 -0.8 
Domestic Mining Share 18.9 18.7 18.7 18.7 18.7 

Revenues & Costs  Million dollars 
US Mining Revenues 551.4 642.3 673.0 684.5 690.4 
Total Uranium Costs 218.2 299.1 322.0 329.7 334.0 

 
Dollars per MWh 

Avg. Retail Electric Rates 0.06 0.08 0.09 0.09 0.09 
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Incremental uranium costs for COOs are $218 million in 2018 and $334 million 

in 2022. If COOs pass these costs to consumers, however, electricity rates would rise 

imperceptibly. The incremental uranium costs due to the import quotas are less than one-

tenth of one percent of the average retail price of electricity. Given lower demand for 

foreign-origin uranium, shipments from uranium mining in the rest of the world declines 

by more than 11 million pounds per year from 2018 to 2022 (see Table 6). Recently, 

several overseas producers have announced cutbacks in production due to low prices. 

The results from a 20 percent domestic production quota appear in Table 7. In this 

case, prices for domestic-origin uranium would increase by $15.53 per pound in 2018 and  

Table 7: Differences from base simulation under a 20 percent domestic quota, 2018 – 2022 
 

Endogenous Variable 2018 2019 2020 2021 2022 
Nuclear Capacity Gigawatts 

USA 0.00 0.00 0.00 0.00 0.00 
Rest-of-World 0.00 0.01 0.02 0.03 0.05 

Nuclear Generation Thousand Gigawatt hours 
USA 0.00 0.00 0.00 0.00 0.00 
Rest-of-World 0.16 0.44 0.78 1.09 1.36 

Uranium Requirements  Million pounds U3O8 
USA -0.52 -0.72 -0.78 -0.78 -0.78 
Rest-of-World 0.00 0.01 0.01 0.01 0.02 

Commercial Inventories  0.27 0.58 0.64 0.40 0.05 
Purchases of Uranium  

     Total US -0.20 -0.37 -0.48 -0.53 -0.55 
Domestic Mining 7.63 7.54 7.50 7.51 7.54 
Foreign-Origin -7.83 -7.91 -7.98 -8.04 -8.10 
Rest-of-World Mining -8.14 -8.25 -8.27 -8.28 -8.31 

Prices for U3O8  Dollars per pound 
Domestic-Origin 15.53 20.82 22.61 23.26 23.55 
Foreign-Origin -0.07 -0.14 -0.19 -0.21 -0.21 
Average 2.32 3.29 3.60 3.72 3.78 
Spot 1.09 2.06 2.66 2.99 3.18 
Contract 1.84 3.04 3.57 3.78 3.88 

Commercial Inventories Percent 
User Costs -1.9 -2.0 -1.4 -0.9 -0.5 
Domestic Mining Share 13.9 13.7 13.7 13.7 13.7 

Revenues & Costs  Million dollars 
US Mining Revenues 364.5 418.1 436.7 444.1 448.3 
Total Uranium Costs 121.6 169.9 183.8 188.7 191.5 

 
Dollars per MWh 

Avg. Retail Electric Rates 0.03 0.05 0.05 0.05 0.05 
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by $23.55 per pound in 2022. Domestic mining shipments would increase by 7.63 million 

pounds in 2018 and by 7.54 million pounds in 2022. Greater shipments at higher prices 

would result in $364 million in additional uranium mining industry revenues in 2018 and 

over $448 million in 2022. Uranium costs for COOs would increase by $122 million in 

2018 and if these costs would be passed through to customers, average retail electricity 

rates would increase $0.03 per MWh or 0.03 percent.  

For electricity supply regions with wholesale pricing of electricity, the uranium 

production quota would affect the competitiveness of nuclear power in power markets. 

To measure how this competitiveness would be affected, the incremental uranium cost 

due to the quota is divided by nuclear electricity output. Unit incremental costs are $0.27 

and $0.41 per MWh under the 25 percent quota and would be from $0.15 and $0.24 per 

megawatt hour (MWh) under a 20 percent quota (see Figure 5). These incremental costs 

 

Figure 5: Incremental costs and wholesale electricity prices 
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are from 0.8 and 1.2 percent of average wholesale electricity prices under the 25 percent 

quota. With a 20 percent quota, the unit incremental uranium costs facing COOs would 

be from 0.4 and 0.7 percent of the wholesale price of electricity (see Figure 5).   

6. Inventories and the Duration of Quotas 
A simulation is also performed to understand the role of price expectations in 

inventory holding, which has implications for how long production quotas should remain 

in place to avoid a self defeating drawdown of inventories that would negate the sought 

after relief for the uranium mining industry. This final model simulation addresses the 

issue of how long quotas should be imposed if they are enacted. The US uranium industry 

holds between 1.5 and 3.2 years of domestic sales as inventory. This suggests that there is 

a considerable amount of supply that could be drawn from inventories. If a quota system 

were enacted for a temporary period, say two years, then producers would expect prices 

to decline once the quotas expired. While it would be unlikely for them to completely 

stock-out to avoid buying higher cost uranium now to re-stock later at a lower price, this 

does raise the question of how inventories would respond in such a situation. To address 

this issue, a simulation of a price backwardation is performed.  

 Under this scenario, contract prices, which serve as a proxy for prices expected to 

prevail in the future, are assumed to be lower than spot prices on uranium for immediate 

delivery. A temporary quota program would likely lead to a price backwardation that 

would provide incentives to meet current supply requirements from inventories because 

uranium would be cheaper to buy once import quotas are lifted. This could prevent 

utilities from entering into the higher-price long-term contracts with US producers that 

would be required to incentivize increased US production. 
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 The increase in average prices paid by COOs under the quota is about $5 per 

pound. This suggests that once the quota is removed, average uranium prices could drop 

by this amount. Accordingly, a model simulation that reduces contract prices by $5 per 

year is performed and the results are displayed in Figure 6. The blue line plots the 

difference between spot and contract prices or the degree of the price backwardation from 

2018 to 2022. For this price backwardation, the potential supply from inventory 

drawdowns range from 2.5 to over 7.7 million pounds per year. Hence, inventory 

drawdowns could negate the effects of the import quota.   

 

Figure 6: Potential supply from inventories under temporary quotas 
 

Over the past 20 years, total US commercial inventories were as low as 72.5 

million pounds in 1995 and as high as 143.9 million pounds in 2016, which is a 

difference of 71.4 million pounds. If 5.9 million pounds per year were drawn from this 

inventory buffer, it would be depleted after 12 years. Hence, a domestic production quota 
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system should be adopted for a minimum of a decade and probably longer. This would 

encourage US utilities to enter into the long-term contracts with US producers required to 

support the modeled increase in US production. 

7. Summary and Conclusions 
 The Fukushima nuclear accident in 2011 was a watershed event for the world 

uranium industry, forcing Japan to shutter its nuclear power industry. As a result, world 

nuclear power generation peaked in 2010 and has yet to recover. Meanwhile, mines 

developed on the premise of unrealized expectations of robust demand growth have come 

into production as demand fell and then stagnated. As a result, higher production from 

Russia, Kazakhstan, and Uzbekistan in recent years is contributing to lower uranium 

prices. These low prices are forcing US producers to reduce production and this 

combination is threatening the economic and financial viability of US uranium producers 

who, as a result, are proposing an import quota.  This study estimates the market impacts 

of the proposed import quota by developing an econometric model of the world uranium 

market and simulating it out of sample from 2018 to 2022. 

 The model is estimated with a data sample from 1994 through 2016. The US 

generates slightly less than a third of world nuclear power production. Despite having the 

largest number of nuclear power plants, the US imports more than 90 percent of its 

uranium requirements. In 1994, this import dependency was roughly 80 percent. Uranium 

prices peaked in 2007 and have been sliding down ever since. Recently, prices are 

breaking even lower approaching price levels witnessed 20 years ago. 

 The econometric model developed in this study includes supply and demand 

relations for the US and the rest of the world. The econometric estimates are consistent 

with previous peer reviewed studies finding very price inelastic demand. The estimated 
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supply elasticities, however, are somewhat higher than previous estimates, which 

intuitively is consistent with recent production increases from the world outside the US. 

The supply elasticities, however, are just barely in the elastic range. The econometric 

analysis also found that the incremental cost of US production had a sharp break upward 

after 2007, perhaps reflecting the effects of depletion of low cost sources of uranium.  

 Under the 25 percent quota, prices for domestic-origin increase by $21 to $31 per 

pound.  Annual domestic uranium production increases over 10 million pounds. As a 

result, domestic uranium mining revenues increase between $551 and $690 million per 

year. Prices for foreign-origin uranium decline slightly, which moderates the cost 

increases facing civilian nuclear plant owner and operators. If these costs are passed 

completely through to customers, as is likely in regulated electricity markets, retail 

electricity prices would increase by less than one-tenth of one percent. Even in areas 

where nuclear power plants operate in competitive wholesale markets, operating costs 

would rise at most $0.41 per MWh, which is about 1.2 percent of wholesale power prices, 

hardly a magnitude that would affect the position of these plants in the rank ordering of 

plants by cost. Under a 20 percent quota, prices for domestic-origin uranium would 

increase between $15-$23 dollars per pound and retail electricity prices would increase 

by approximately one-twentieth of one percent. 

 The model simulation analysis also examines the role of price expectations and 

inventories under a temporary import quota. The analysis suggests that a modest increase 

in the difference between spot and contract or long term expected prices would 

incentivize a substantial drawdown in inventories. Accordingly, if the quotas are 

temporary, COOs would likely draw down their inventories, waiting for the program to 

Exhibit 2 
30 of 32



Uranium Import Quotas – page 31 

 

end and lower prices to return. Hence, if an import quota is adopted it should be imposed 

over at least a decade and probably longer in order to encourage US utilities to enter into 

the long-term contracts with US producers required to support the desired increase in US 

uranium production. 

In conclusion, this study finds that a 25 percent quota would provide substantial 

relief for companies mining uranium in the US, with minimal impacts to US electricity 

prices and costs to consumers. If the US wants a uranium mining industry in the long 

term, such an import quota may be one option to consider.  
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1. Introduction

Eversheds Sutherland (US), LLP (Eversheds) retained SRK Consulting (U.S.), Inc. (SRK) to prepare
a global operating cost curve for primary uranium production. SRK understands this cost curve will be
part of a global economic evaluation of uranium markets conducted by others.

This memorandum describes the development and basis for the cost curve. SRK limited the cost curve
to existing U3O8 (yellowcake) production from conventional and in situ uranium mines. In general, SRK
relied on published cost documentation from financial reports and industry information. Where possible
and within the limits of client confidentiality, SRK validated published cost information with private data
from our internal project library. SRK itemized cost inputs in terms of US dollars to allow direct
comparison of operating costs, including the impact of foreign exchange.

2. Methodology

SRK reviewed and compiled production cost data based on the following categories:

• Mining,
• Process,
• Site selling, general and administrative (SG&A),
• Corporate SG&A,
• Sustaining Capital, and
• Environmental.

These categories capture the full cost to produce yellowcake, including mining taxes / royalties 
(included in Corporate SG&A if reported separately) from existing mining operations.  

SRK excluded the following costs: 

• Capital depreciation and amortization,
• Corporate taxes on profits,

Exhibit 3 
1 of 7



SRK Consulting (U.S.), Inc.  Page 2 
 
 

JP/thb PrimaryUProduction_OpCostCurves_520200-010_SRK_20180116.docx January 2018 

• Capital that can be attributed to the construction of new production volumes (note that many 
operators report some capital as expansion capital that does not actually increase production 
levels; SRK included this type of capital in the cost curve analysis), 

• Financial costs (e.g. debt service). Although these costs can have a significant impact to a 
producer, if a corporation is restructured or an operation changes hands, these costs are not 
carried across and therefore not necessary to sustain production, 

• Overhead / administrative costs that can be allocated to alternative business segments (e.g. 
enrichment), and 

• Care and maintenance costs for operations not related to the operation of interest (e.g., costs 
from Paladin’s suspended Kayelekera operation are not included in the costs for the operating 
Langer Heinrich mine). 

As a result, all things equal, the full cost to produce yellowcake from new mines would be increased 
over the costs shown in the cost curve, to reflect the capital costs associated with permitting and 
construction of new facilities. 

Global yellowcake production reflects our estimate of 2018 production and includes costs appropriate 
for the current uranium price environment, but also adequate to sustain long term production.  

Given that the current uranium price environment is significantly depressed (i.e., prices either are at 
or near a long term cyclical low point), the costs reflected in the SRK cost curve are cyclically low as 
global producers have cut costs for the last three to four years in order to maintain profitability. These 
cost cuts have likely increased cutoff grades at conventional mines and pregnant leach solution (PLS) 
cutoff grades at in situ mines. If uranium prices remain low and cutoff grades remain elevated, SRK 
believes that the life of mine reserves will be reduced. If uranium prices return to a higher level, 
reducing cutoff grades will likely result in higher production costs.  

From reviewing historic production data, SRK believes operators have cut overhead costs and 
improved operational efficiency to reduce mining and processing costs. Many producers also appear 
to have cut sustaining capital; however, SRK adjusted sustaining capital estimates to reflect 
sustainable long term production (i.e. SRK generally applied a higher cost than has been seen in the 
current environment which SRK generally considers inadequate to sustain long term production). 
Therefore, other than sustaining capital, SRK expects production costs to materially increase if the 
uranium price returns to significantly higher levels. 

In terms of production volumes, operations included in the curve were already in production in 2017 
and SRK assumes no new mines will come online in 2018. Operations expected to produce less than 
100,000 pounds of yellowcake in 2018 are not shown in the curve (e.g., Peninsula’s Lance mine in 
Wyoming). Operations that were on care and maintenance in 2017 are not expected to restart in 2018 
and therefore are not included in the curve. Major operations on care and maintenance include Rabbit 
Lake in Canada and Kayelekera in Malawi as well as other smaller operations. 

A number of operations currently produce at reduced run-rates given the low price environment. These 
include White Mesa, Nichol’s Ranch and Lost Creek, all located in the USA. SRK does not anticipate 
these operations will ramp up production until uranium prices increase materially and therefore have 
included production estimates consistent with current reduced run-rates. In late 2017, SRK noted 
Cameco’s suspension of production from McArthur River in Canada and Kazatomprom’s planned 20% 
reduction in uranium production. Due to uncertainty in terms of timing or implementation of these 
production cuts, SRK did not include the impact of these announcements in the cost curve. 
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SRK notes foreign exchange rates have a significant impact on production costs, especially for in situ 
operations. Major cost inputs for in situ operations are fully leveraged to moves in foreign exchange 
(e.g., labor, well drilling/completion costs, acid costs, etc.). For conventional uranium mines, a 
significant portion of costs are tied to the United States Dollar (USD) (e.g., diesel and energy prices) 
and, therefore, are less sensitive to movement in foreign exchange. Therefore, SRK recorded costs in 
local currency for in situ mines and converted to USD costs at foreign exchange rates reflective of 
current levels. Conventional mines are only included in local currency if reported on that basis by the 
owner. Otherwise, they are reported in USD given the lower influence of foreign exchange. Foreign 
exchange rates used for the analysis are provided in Table 1. 

Table 1: Foreign Exchange 

Country FX Rate 

Kazakhstan KZT:USD 0.003 

Canada CAD:USD 0.80 

Australia AUD:USD 0.75 

Namibia NAD:USD 0.08 

Russia RUB:USD 0.017 

South Africa ZAR:USD 0.077 

Uzbekistan UZS:USD 0.00013 
 

3. Data Sources 

SRK sourced the majority of cost data from public disclosures. For a small number of operations, SRK 
relied upon its industry expertise to develop the estimated costs. Public data sources included the 
following: 

• Financial Statements: All public companies publish financial statements and several private 
companies also publish financials (e.g. Uranium One and ARMZ). 

• Technical Reports: Generally sourced from companies that are listed on a Canadian stock 
exchange and therefore are subject to National Instrument 43-101 reporting requirements, 
including publishing technical reports for material operations. 

• Conference and Scientific Papers: Sourced from global scientific databases (e.g. 
ScienceDirect and Elsevier) or other public locations (e.g. company/industry websites). 

• Global Nuclear Fuel Databases: e.g., World Nuclear Association, International Atomic 
Energy Agency (IAEA) and Nuclear Fuel Cycle Information System (NFCIS). 

SRK industry experience included developing costs based on SRK’s institutional knowledge of the 
project or through developing a cost model based on similar benchmark operations. 

SRK classified cost data based on the level of reliability (e.g., confidence) of the source data as follows: 

• High (+/- 10% accuracy): Typically based on financial statements issued by the project 
owners. The owner cost data must be reported by segment (e.g. specific to that operation). 
The distribution of costs (e.g. allocation of cost to mining or processing) may be of a lower 
certainty. Even with a lower certainty on cost allocation, SRK still views the overall cost 
confidence of the project cost data as high. 
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• Good (+/- 15% accuracy): Typically based on technical reports with some level of financial 
reporting (although not necessarily segmented reporting). 

• Moderate (+/- 25% accuracy): Generally based on a moderate level of technical data (e.g. 
grade, tonnage, mine depth, process route, process throughput, etc.) that can be used to 
generate a reasonable cost model. Recent technical reports or financial data are not available; 
however, similar benchmark operations can be used for comparison. 

• Low (+/- 50% accuracy): These operations have little to no public data available. They do not 
have supporting technical reports or financial statements. Cost assumptions are based on 
inferred operational grades and type of operations (e.g. in situ, open pit, underground, mill, 
heap leach, etc.), if available. 

Figure 1 shows the percentage of total global production by level of confidence in the cost estimate. 
Figure 2 provides the level of confidence based on the annual production level (million pounds U3O8). 
Figure 3 shows the number of operations associated with each level of confidence. 

 

 

SRK cautions that there will be variability in actual production costs on a year to year basis. This 
production cost estimates are a snapshot and as circumstances change, costs will also change. This 
variability may be seen in the short term (foreign exchange fluctuation, operational challenges such as 
a heavy rain year in at an open pit operation, grade fluctuations within the orebody, one-time capital 
expenditures, etc.). In addition, production costs will also be subject to longer term variability driven by 
the price environment such as depressed prices driving structural cost reductions and conversely high 
uranium prices resulting in structural cost increases. 

Nonetheless, the ranking of projects is unlikely to change materially, with the exception of differential 
change driven by moves in foreign exchange rates. 

4. Cost Curve 

Figure 4 shows the production cost curve. Summary statistics from the production cost data set include 
the following: 

• Approximately 150 million pounds of production forecast for 2018, 
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• The production cost curve shows break-even costs in US$ for existing mines and reflects 
current foreign exchange rates. The operating costs do not include capital costs associated 
with project development, which would be amortized over the life of mine for a new mine and 
could typically be $10 per pound, depending on the mine. The operating costs do not include 
the return on capital required to sustain production, even for existing mines, which would be 
expected to be approximately 20% for mines developed by private industry. 

• The lowest cost producer is most likely Olympic Dam in Australia at approximately US$14 per 
pound due to uranium production being a byproduct of copper production, 

• The highest cost producer is most likely the Rossing Mine in Namibia at approximately US$74 
per pound due to its low grades, expensive cost inputs (water, power, etc.) and reduced 
throughput relative to historic levels (note that the Lance in situ operation in Wyoming is 
significantly higher cost than Rossing, but is not included due to its production level of less 
than 100,000 pounds per year), 

• The 25th percentile producer is Kazatomprom’s Mykuduk operation at approximately US$21 
per pound, 

• The 50th percentile producer is Uranium One’s South Inkai mine at approximately US$31 per 
pound, 

• The 75th percentile producer is ARMZ’s Khiagda mine at approximately US$40 per pound, 

At a spot price of US$24.15 per pound of uranium, approximately 65% of global primary yellowcake 
production would lose money if selling into the spot market. This suggests that a large percentage of 
world production is satisfied by production under pre-existing higher-priced term contracts or loses 
money at an operational level. 

For fulfillment of the 150 million pound production forecast for 2018 from mined production 
(conventional or ISR), the break-even world price would have to be US$74 per pound or greater for 
existing mines in order to incentivize the full amount of production.  

5. Conclusions 

SRK emphasizes the key finding that foreign exchange has a significant impact on global uranium 
production costs, particularly over the last three years. These changes are most noticeable at 
operations in countries such as Kazakhstan, Uzbekistan and Russia where the respective currencies 
(the Tenge, So’m and Ruble) have devalued approximately 50%, 70% and 40%, respectively. Other 
major producers, Canada and Australia, have also seen their currency devalued relative to the US 
Dollar, but the level of devaluing has been less severe and these countries contribute more 
conventional production, which while still susceptible to moves in foreign exchange, is not as heavily 
impacted. 

Kazakhstan, Uzbekistan and Russia rely heavily on in situ production, which is strongly leveraged to 
local currency swings. Production from these four countries contributes more than 60 million pounds 
of yellowcake to the global market or more than 40% of global production. As an example of the impact 
of foreign exchange, Uranium One, which sources 99% of its production from Kazakhstan, has seen 
its production costs fall from an average of $33/lb U3O8 in 2014 to only $14/lb U3O8 in 2016, as indicated 
in Figure 4. Approximately $5/lb U3O8 of this change can be attributed to improvement in operational 
costs; however, the remainder of the change is driven almost exclusively by the devaluing of the 
Kazakh Tenge. 
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In conclusion, SRK believes that current spot prices are not adequate to sustain global yellowcake 
production at existing mines. As higher priced contracts expire over the coming years, global uranium 
producers will either cut production or start taking operational losses if spot prices do not increase. 
This is likely one of the triggers in Cameco’s announcement cutting production from McArthur River 
as well as Kazatomprom’s decision to reduce production from its operations.  

As part of this exercise, SRK did not evaluate costs required to justify development of new mines, 
which would require the recovery of capital costs and would require a return on investment over and 
above the break-even costs depicted in our cost curve. From our knowledge of global large scale 
development stage uranium projects, SRK believes that significantly higher prices are required to 
justify new mines of material scale production. 
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Figure 4: 2018 Global Uranium Production Cost Curve 
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Exhibit 4 
Ur-Energy Background1 

Ur-Energy USA Inc. (“Ur-Energy USA”) is a company incorporated under the laws of the State of Colorado 
in 2005 and has an office in Littleton, Colorado and an operations office in Casper, Wyoming. We are 
engaged in uranium mining, recovery and processing activities, including the acquisition, exploration, 
development and operation of uranium mineral properties in the United States. We began operation of our 
first in situ recovery uranium mine at our Lost Creek Project, Wyoming in 2013. 

Ur-Energy USA has three wholly-owned subsidiaries: NFU Wyoming, LLC (“NFU Wyoming”), a limited 
liability company formed under the laws of the State of Wyoming to facilitate acquisition of certain property 
and assets and, currently, to act as our land holding and exploration entity; Lost Creek ISR, LLC, a limited 
liability company formed under the laws of the State of Wyoming to hold and operate our Lost Creek 
Project and certain other of our Lost Creek properties and assets; and Pathfinder Mines Corporation 
(“Pathfinder”), a company incorporated under the laws of the State of Delaware, which holds, among other 
assets, the Shirley Basin and Lucky Mc properties in Wyoming. Ur-Energy USA also has certain other 
subsidiaries which have been formed over time and exist to hold additional assets, including exploration 
ventures. 

Ur-Energy USA’s parent company, Ur-Energy Inc., was incorporated in Canada in 2004, as an Ontario 
corporation. The company was later continued under the Canada Business Corporations Act in 2006. The 
parent company is publicly traded; our Common Shares are listed on the Toronto Stock Exchange under 
the symbol “URE” and on the NYSE American under the symbol “URG.” Our principal direct and indirect 
subsidiaries, and affiliated entities, and the jurisdictions in which they were incorporated or organized, are 
as follows: 

1 This discussion is largely drawn from the Annual Report on Form 10-K filed by Ur-Energy Inc. on March 3, 2017, 
together with other public disclosure from subsequent interim filings of Forms 10-Q. 
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We are engaged in uranium mining, recovery and processing operations, in addition to the exploration and 
development of uranium mineral properties. Our wholly-owned Lost Creek Project in Sweetwater County, 
Wyoming is our flagship property. The project has been fully permitted and licensed since October 2012. 
We received operational approval from the U.S. Nuclear Regulatory Commission (“NRC”), and started 
production operation activities in August 2013. Our first sales of production from Lost Creek were made 
in December 2013; and in the nearly four years since, sales from production have been made every quarter. 

Since we began production operations, and currently, we have had multiple term uranium sales agreements 
in place with U.S. utilities for the sale of Lost Creek production or other yellowcake product at contracted 
pricing. Combined, these multi-year sales agreements represent a significant portion of our anticipated 
production into 2021.  

The Company has contractually committed to sell 600,000 pounds of uranium yellowcake during 2017, at 
an average price of approximately $51 per pound. During 2016, we worked with our customers to establish 
our delivery schedule for these 2017 commitments, with distribution of sales throughout the year. This 
schedule was created in an attempt to avoid uneven cash flows that could result from uneven delivery 
schedules. Subsequently, we were able to take advantage of the low prices at the end of 2016 and in early 
2017 to enter into purchase agreements for 410,000 pounds at an average cost of $22 per pound.  

In addition to Lost Creek, our other material asset, Shirley Basin, is one of the assets we acquired as a part 
of the Pathfinder transaction which closed in December 2013. We also acquired all the historic geologic 
and engineering data for the project. During 2014, we completed a drill program of a limited number of 
confirmatory holes in order to complete a mineral resource estimate, pursuant to Canadian National 
Instrument 43-101 (NI 43-101), which was released in August 2014; subsequently, an NI 43-101 
Preliminary Economic Assessment for Shirley Basin was completed in January 2015. The mineral resource 
described below (Preliminary Economic Assessment for Shirley Basin Uranium Project) estimates a project 
resource of nearly 9,000,000 pounds U3O8 in measured and indicated categories.  
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Baseline studies necessary for the permitting and licensing of the project commenced in 2014 and were 
completed in 2015. In December 2015, our application for a permit to mine was submitted to the State of 
Wyoming Department of Environmental Quality (“WDEQ”). Work is well underway on other applications 
for all necessary authorizations to mine at Shirley Basin. We have monitored the development of the 
Wyoming “agreement state” program, by which the NRC will delegate its authority for source material 
licensure and other radiation safety issues to the WDEQ. We understand that the development of the 
Uranium Recovery Program (“URP”) remains on schedule for full implementation and transition likely 
occurring in 2018. Based upon that timing, we currently anticipate submitting our application for a source 
material license for Shirley Basin to the State URP. 

We utilize in situ recovery (“ISR”) of the uranium at Lost Creek and will do so at other projects where this 
is possible. The ISR technique is employed in uranium extraction because it allows for a lower cost and 
effective recovery of roll front mineralization. The in situ technique does not require the installation of 
tailings facilities or significant surface disturbance. This mining method utilizes injection wells to introduce 
a mining solution, called lixiviant, into the mineralized zone. The lixiviant is made of natural groundwater 
fortified with oxygen as an oxidizer, sodium bicarbonate as a complexing agent, and carbon dioxide for pH 
control. The complexing agent bonds with the uranium to form uranyl carbonate, which is highly soluble. 
The dissolved uranyl carbonate is then recovered through a series of production wells and piped to a 
processing plant where the uranyl carbonate is removed from the solution using ion exchange (“IX”) and 
captured on resin contained within the IX columns. The groundwater is re-fortified with the oxidizer and 
complexing agent and sent back to the wellfield to recover additional uranium. A low-volume bleed is 
permanently removed from the lixiviant flow. A reverse osmosis (RO) process is available to minimize the 
waste water stream generated. Brine from the RO process, if used, and bleed are disposed of by means of 
injection into deep disposal wells. Each wellfield is made up of dozens of injection and production wells 
installed in patterns to optimize the areal sweep of fluid through the uranium ore body. 

Our Lost Creek processing facility includes all circuits for the capture, concentration, drying and packaging 
of uranium yellowcake for delivery into sales. Our processing facility, in addition to the IX circuit, includes 
dual processing trains with separate elution, precipitation, filter press and drying circuits (this is in contrast 
to certain other uranium in situ recovery facilities which operate as a capture plant only, and rely on 
agreements with other producers for the finishing, drying and packaging of their yellowcake end-product). 
Additionally, a restoration circuit including an RO unit was installed during initial construction to complete 
groundwater restoration once mining is complete. 

The elution circuit (the first step after ion exchange) is utilized to transfer the uranium from the IX resin 
and concentrate it to the point where it is ready for the next phase of processing. The resulting rich eluate 
is an aqueous solution containing uranyl carbonate, salt and sodium carbonate and/or sodium bicarbonate. 
The precipitation circuit follows the elution circuit and removes the carbonate from the concentrated 
uranium solution and combines the uranium with peroxide to create a yellowcake crystal slurry. Filtration 
and washing is the next step, in which the slurry is loaded into a filter press where excess contaminants 
such as chloride are removed and a large portion of the water is removed. The final stage occurs when the 
dewatered slurry is moved to a yellowcake dryer, which will further reduce the moisture content, yielding 
the final dried, free-flowing, product. Refined, salable yellowcake is packaged in 55-gallon steel drums.   

The restoration circuit may be utilized in the production as well as the post-mining phases of the operation. 
The RO is initially being utilized as a part of our Class V recycling circuit to minimize the waste water 
stream generated during production. Once production is complete, the groundwater must be restored to its 
pre-mining class of use by removing a small portion of the groundwater and disposing of it (commonly 
known as sweep). Following sweep, the groundwater is treated utilizing RO and re-injecting the clean 
water. Finally, the groundwater is homogenized and sampled to insure the cleanup is complete, thus ending 
the mining process. 
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Our Lost Creek processing facility was constructed during 2012 – 2013, with production operations 
commencing in August 2013. Our first sales were made in December 2013. Nameplate design and NRC-
licensed capacity of our Lost Creek processing plant is two million pounds per year, of which approximately 
one million pounds per year may be produced from our wellfields. The Lost Creek plant and the allocation 
of resources to mine units and resource areas were designed to generate approximately one million pounds 
of production per year at certain flow rates and uranium concentrations subject to regulatory and license 
conditions. Production of refined yellowcake was 727,245 pounds in 2015; in 2016, we controlled 
production at lower rates due to the depressed uranium market prices and produced 561,094 pounds to 
deliver into our term contracts. We currently estimate that our 2017 production, controlled at lower rates 
due to the continued depressed uranium market, will be in the range of 250,000 to 300,000. The excess 
capacity in the design of the processing circuits of the plant is intended, first, to facilitate routine (and, non-
routine) maintenance on any particular circuit without hindering production operational schedules. The 
capacity was also designed to permit us to process uranium from other of our mineral projects in proximity 
to Lost Creek if circumstances warrant in the future (e.g., Shirley Basin Project), or, alternatively to be able 
to contract to toll mill/process product from other in situ uranium mine sites in the region. This design 
would permit us to conduct either of these activities while Lost Creek is producing and processing uranium 
and/or in years following Lost Creek production from wellfields during final restoration activities. 

Our Mineral Properties 

Our current land portfolio includes 13 projects in Wyoming. Ten of these projects are in the Great Divide 
Basin, Wyoming, including our flagship project, Lost Creek Project. Currently we control more than 1,900 
unpatented mining claims and three State of Wyoming mineral leases for a total of more than 37,500 acres 
(~15,500 hectares) in the area of the Lost Creek Property, including the Lost Creek permit area and certain 
adjoining properties which we refer to as LC East, LC West, LC North, LC South and EN project areas 
(collectively, with the Lost Creek Project, the “Lost Creek Property”). Five of the projects at the Lost Creek 
Property contain NI 43-101 compliant mineral resources: Lost Creek, LC East, LC West, LC South and LC 
North, as described below.  These five projects are collectively referred to as the Adjoining Projects; they 
were acquired by the Company as exploration targets to provide resources supplemental to those recognized 
at the Lost Creek Project. Most were initially viewed as stand-alone projects, but expanded over time such 
that collectively they represent a contiguous block of land along with the Lost Creek Project. 

Our Wyoming properties together total more than 55,000 acres (approximately 22,250 hectares) and include 
two properties, Shirley Basin and Lucky Mc, obtained through our acquisition of Pathfinder Mines 
Corporation in 2013.  

Below is a map showing our Wyoming projects and the geologic basins in which they are located. 
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Operating Properties 

Lost Creek Project – Great Divide Basin, Wyoming 

The Lost Creek Project area was acquired in 2005, and is located in the Great Divide Basin, Wyoming. The 
Main Mineral Trend of the Lost Creek uranium deposit (the “MMT”) is located within the Lost Creek 
Project. The permit area of the Lost Creek Project covers 4,254 acres (1,722 hectares), comprising 201 lode 
mining claims and one State of Wyoming mineral lease section. Regional access relies almost exclusively 
on existing public roads and highways. The local and regional transportation network consists of primary, 
secondary, local and unimproved roads. Direct access to Lost Creek is mainly on two crown-and-ditched 
gravel paved access roads to the processing plant. One road enters from the west off Sweetwater County 
Road 23N (Wamsutter-Crooks Gap Road); the other enters from the east off U.S. Bureau of Land 
Management (“BLM”) Sooner Road. On a wider basis, from population centers, the Property area is served 
by an Interstate Highway (Interstate 80), a US Highway (US 287), Wyoming state routes (SR 220 and 73 
to Bairoil), local county roads, and BLM roads. The Lost Creek Property is located as shown here: 
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The basic infrastructure (power, water, and transportation) necessary to support our ISR operation is located 
within reasonable proximity. Generally, the proximity of Lost Creek to paved roads is beneficial with 
respect to transportation of equipment, supplies, personnel and product to and from the property. Existing 
regional overhead electrical service is aligned in a north-to-south direction along the western boundary of 
the Lost Creek Project. A new overhead power line, approximately two miles in length, was constructed to 
bring power from the existing Pacific Power line to the Lost Creek plant. Power drops have been made to 
the property and distributed to the plant, offices, wellfields, and other facilities. Additional power drops 
will be installed as we expand the wellfield operations. 

There are no royalties at the Lost Creek Project, except for the royalty on the State of Wyoming section 
mineral lease as provided by law. Currently, there is only limited production planned from the State lease 
section. There is a production royalty of one percent on certain claims of the LC East Project, and other 
royalties on other claims within the other adjoining projects (LC South and EN projects) as well as the other 
State sections on which we maintain mineral leases (LC West and EN projects). 

Production Operations 

Following receipt of the final regulatory authorization in October 2012, we commenced construction at 
Lost Creek. Construction included the plant facility and office building, installation of all process 
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equipment, installation of two access roads, additional power lines and drop lines, deep disposal wells, 
construction of two holding ponds, warehouse building, and drill shed building. In August 2013, we were 
given operational approval by the NRC and commenced production operation activities.   

All the wells to support the originally-planned 13 header houses (“HHs”) in the first mine unit (“MU1”) 
have been completed. HHs 1-1 through 1-11 were operational as of the effective date of the Lost Creek 
PEA, October 15, 2015. Subsequently, the last two of the originally-planned header houses were brought 
online (HH 1-12 (November 2015) and HH 1-13 (May 2016)). All monitor ring wells have been installed 
and pump-tested in Mine Unit 2 (“MU2”). As of October 15, 2015, the effective date for the Lost Creek 
PEA, 138 pattern wells have been piloted within HHs 2-1, 2-2 and 2-3. Today, all wells to support the 
design of HHs 2-1, 2-1, and 2-3 are complete, and the first of these header houses is operational. 

Additionally, two applications for amendments to the license and permits have been submitted. The two 
applications seek to authorize production in the KM Horizon within the Lost Creek Project and to authorize 
production in the HJ and KM Horizons within the EMT in the LC East Project. 

During 2016, 538,004 pounds of U3O8 were captured within the Lost Creek plant; 561,094 pounds U3O8 

were packaged in drums; and 579,179 pounds U3O8 of drummed inventory were shipped from the Lost 
Creek processing plant to the converter. At December 31, 2016 inventory at the conversion facility was 
approximately 84,689 pounds U3O8.   

From production, Lost Creek sold 562,000 pounds U3O8 during calendar 2016 at an average price of $39.49 
per pound. After assigning two contract deliveries to a third-party trader as a part of our cash management 
strategy to offset sales which were rescheduled to the end of the year by one of our customers, contract 
sales were as expected (462,000 pounds at an average price of $41.38 per pound); however, spot sales were 
lower than expected (100,000 pounds at an average price of $30.75) due to the continuing low spot price 
environment. 

After more than three years of operations, the 2016 average plant head grade remained at 58 ppm despite 
having somewhat lower head grades for the fourth quarter. The lower head grade during this period of 
operation, as well as varying month-to-month grades, is a typical result as the mine matures and older 
operating patterns remain in the flow regime while newer patterns are brought online.  

Thus far in 2017, we have controlled our production at lower rates at Lost Creek due to the depressed 
market, and, at the end of Q3, have captured 197,410 pounds; drummed and packaged 193,551 pounds and 
sold 261,000 pounds of Lost Creek production into our term contracts.  

Updated Preliminary Economic Assessment for Lost Creek Property 

In January 2016, we issued an updated Preliminary Economic Assessment for the Lost Creek Property 
Sweetwater County Wyoming (January 19, 2016 (TREC, Inc.)), which was then amended February 8, 2016 
to include two additional tables to supplement the Cash Flow and OPEX tables as set forth in the prior 
document (as amended, the “Lost Creek PEA”). The Lost Creek PEA was prepared for the Company and 
its subsidiary, Lost Creek ISR, LLC, by Douglass H. Graves, P.E., TREC, Inc. (“TREC”) and James A. 
Bonner, C.P.G., Vice President Geology of the Company in accordance with NI 43-101. 

According to the Lost Creek PEA, the mineral resources at the Lost Creek Property are as follows: 
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Lost Creek Property - Resource Summary 

MEASURED INDICATED INFERRED 

PROJECT AVG 
GRADE 

SHORT 
TONS POUNDS AVG 

GRADE 
SHORT 
TONS POUNDS  AVG 

GRADE 
SHORT 
TONS POUNDS 

% eU3O8 (X 1000) (X 1000) % eU3O8 
(X 

1000) (X 1000)  % eU3O8 
(X 

1000) (X 1000)

LOST CREEK  0.048  8,339  7,937  0.046  3,831  3,491  0.046  3,116  2,844 
MU1 production through 
9/30/15  (0.048)  (1,415)  (1,358)   
LC EAST  0.052  1,392  1,449  0.041  1,891  1,567  0.042  2,954  2,484 
LC NORTH ----- ----- ----- ----- ----- -----  0.045  645  581 
LC SOUTH ----- ----- -----  0.037  220  165  0.039  637  496 
LC WEST ----- ----- ----- ----- ----- -----  0.109  16  34 
EN ----- ----- ----- ----- ----- ----- ----- ----- ----- 
GRAND TOTAL  0.048  8,316  8,028  0.044  5,942  5,223  0.044  7,368  6,439 

MEASURED+ 
INDICATED =  14,258  13,251 

Notes: 
1. Sum of Measured and Indicated tons and pounds may not add to the reported total due to rounding.
2. % eU3O8 is a measure of gamma intensity from a decay product of uranium and is not a direct measurement of

uranium. Numerous comparisons of eU3O8 and chemical assays of Lost Creek rock samples, as well as PFN
logging, indicate that eU3O8 is a reasonable indicator of the chemical concentration of uranium.

3. Table shows resources based on grade cutoff of 0.02 % eU3O8 and a grade x thickness cutoff of 0.20 GT.
4. Measured, Indicated, and Inferred Mineral Resources as defined in Section 1.2 of NI 43-101 (the CIM Definition

Standards (CIM Council, 2014)).
5. Resources are reported through October 15, 2015.
6. All reported resources occur below the static water table.
7. 1,358,407 lbs. of uranium have been produced from the HJ Horizon in MU1 (Lost Creek Project) as of September

30, 2015.
8. Mineral resources that are not mineral reserves do not have demonstrated economic viability.
9. Information shown in the table above differs from the disclosure requirements of the SEC.

The Lost Creek PEA discloses changes for the Lost Creek Property which come in the form of an updated 
mineral resource estimate prompted by recent drilling within Lost Creek’s MU2, exploratory drilling at the 
Lost Creek and LC East Projects, and the re-estimation of all previously-identified resources for the 
Property at a revised 0.20 grade-thickness (GT) cut-off. The economic analyses within the Lost Creek PEA 
have been revised to evaluate the impact of additional identified resources with information and data 
acquired through two years of ISR operations at Lost Creek. The Lost Creek PEA therefore serves to replace 
the last economic analyses for the Lost Creek Property from December 2013 and the most recent NI 43-
101 Technical Report on the Lost Creek Property, dated June 17, 2015. The Lost Creek PEA covers 
production through September 30, 2015 and drilling and other exploration and operational activities 
conducted through October 15, 2015. 

On June 17, 2015, the Company published an independent Technical Report for the Lost Creek Property to 
report increased resources for its operating MU1 and from exploration drilling conducted early in 2015. In 
order to reconcile higher-than-expected uranium recoveries from production operations in this mine unit, 
the grade thickness (“GT”) cutoff for uranium intercepts used in resource estimation was lowered from 0.30 
to 0.20. Employing these revised guidelines, resources for MU1 were re-mapped and re-evaluated, 
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increasing the MU1 Measured Resources by 55% (after subtraction of MU1 production). Through the 
monitoring of continued production from MU1, the authors believe the 0.20 GT better represents the 
uranium resources for the Lost Creek Property. Accordingly, for the Lost Creek PEA, all resource 
estimations for Lost Creek Property have used the new 0.20 GT cutoff, again, following re-mapping and 
re-evaluation. Since the June 17, 2015 Technical Report, our activities have resulted in a cumulative 
increase of mineral resources at the Lost Creek Property of 31% in the Measured and Indicated categories 
and 28% in the Inferred category.  

The Lost Creek PEA mineral resource estimate includes drill data and analyses of approximately 3,200 
historic and current holes and over 1.8 million feet of drilling at the Lost Creek Project alone. With the 
acquisition of the Lost Creek project, we acquired logs and analyses from 569 historic holes representing 
366,268 feet of data. Since our acquisition of the project we have drilled 2,629 holes and wells including 
the construction and development drilling during 2013-2016 for MU1 and initial work in MU2 at Lost 
Creek. Drilling at Lost Creek through October 15, 2015 was included in the PEA. Additionally, drilling 
from the other five projects at the Lost Creek Property, both historic and our drill programs, is included in 
the mineral resource estimate. Collectively, this represents an additional 2,387 drill holes (1,306,331 feet).  

Regulatory Authorizations and Land Title of Lost Creek  

Beginning in 2007, we completed all necessary applications and related processes to obtain the required 
permitting and licenses for the Lost Creek Project, of which the three most significant are: a Source and 
Byproduct Materials License from the NRC (received August 2011); a Plan of Operations with the BLM 
(through its Record of Decision (“ROD”) received October 2012; affirmed by U.S. District Court for the 
District of Wyoming, September 2013); and a Permit and License to Mine from the WDEQ (October 2011). 
The WDEQ License to Mine was issued following determinations in favor of the project by the Wyoming 
Environmental Quality Council (“WEQC”) with respect to a third-party objection, which included a WEQC 
direction that the WDEQ Permit be approved by the WDEQ. The WDEQ Permit includes the approval of 
the first mine unit, as well as the Wildlife Management Plan, including a positive determination of the 
protective measures at the project for the greater sage-grouse species. 

Potential risks to the accessibility of the estimated mineral resource may include changes in the designation 
of the sage grouse as an endangered species by the USFWS because the Lost Creek Property lies within a 
sage grouse core area as defined by the state of Wyoming. In September 2015, the USFWS issued its finding 
that the greater sage grouse does not warrant protection under the Endangered Species Act (ESA). The 
USFWS reached this determination after evaluating the species’ population status, along with the collective 
efforts by the BLM and U.S. Forest Service, state agencies, private landowners and other partners to 
conserve its habitat.  

After a thorough analysis of the best available scientific information and taking into account ongoing key 
conservation efforts and their projected benefits, the USFWS determined the species does not face the risk 
of extinction now or in the foreseeable future and therefore does not need protection under the ESA. Should 
future decisions vary, or state or federal agencies alter their management of the species, there could 
potentially be an impact on future expansion operations. However, the Company continues to work closely 
with the Wyoming Game and Fish Department (“WGFD”) and the BLM to mitigate impacts to the sage 
grouse. 

The State of Wyoming has developed a “core-area strategy” to help protect the greater sage-grouse species 
within certain core areas of the state. Exploration areas of our Lost Creek property are all within a 
designated core area and are thus subject to work activity restrictions from March 1 to July 15 of each year. 
The timing restriction precludes exploration drilling and other non-operational based activities which may 
disturb the sage-grouse. The sage-grouse timing restrictions relevant to ISR production and operational 
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activities at the Lost Creek Project are somewhat different because the State has recognized that mining 
projects within core areas must be allowed to operate year-round. Therefore, there are no timing restrictions 
on drilling, construction, or operational activities within pre-approved disturbed areas within our permit to 
mine. 

Additional authorizations from federal, state and local agencies for the Lost Creek project include: WDEQ-
Air Quality Division Air Quality Permit and WDEQ-Water Quality Division Class I Underground Injection 
Control (“UIC”) Permit. The latter permit allows Lost Creek to operate up to five Class I injection wells to 
meet the anticipated disposal requirements for the life of the Lost Creek Project. The Environmental 
Protection Agency (“EPA”) issued an aquifer exemption for the Lost Creek project. The WDEQ’s separate 
approval of the aquifer reclassification is a part of the WDEQ Permit. We also received approval from the 
EPA and the Wyoming State Engineer’s Office for the construction and operation of two holding ponds at 
Lost Creek. 

In 2014, two applications for amendments to the primary authorizations to mine at Lost Creek were 
submitted to federal regulatory agencies, NRC and BLM, for the development and mining of LC East 
Project and the KM Horizon at Lost Creek. In 2015, the BLM issued a notice of intent to complete an 
environmental impact statement for the application. The NRC will participate in this review as a 
cooperating agency. A permit amendment requesting approval to mine at the LC East Project and within 
the KM Horizon at the Lost Creek Project was also submitted to the WDEQ for review and approval. 
Approval will include an aquifer exemption. The air quality permit will be revised to account for additional 
surface disturbance. An application will be submitted to Sweetwater County to re-zone the land at LC East. 
A subsequent Development Plan will also have to be submitted for review and approval. Numerous well 
permits from the State Engineer’s Office will be required. 

During 2016, we received all authorizations for the operation of Underground Injection Control (UIC) Class 
V wells at Lost Creek. These approvals allow for the onsite recirculation of fresh permeate (i.e., clean water) 
into relatively shallow Class V wells. Site operators will use the RO circuits, which were installed during 
initial construction of the plant, to treat process waste water into brine and permeate streams. The brine 
stream will continue to be disposed of in the UIC Class I deep wells while the clean, permeate stream will 
be injected into the UIC Class V wells. It is expected that these operational procedures will significantly 
enhance waste water capacity at the site. 

Through certain of our subsidiaries, we control the federal unpatented lode mining claims and State of 
Wyoming mineral leases which make up the Lost Creek Property. Title to the mining claims is subject to 
rights of pedis possessio against all third-party claimants as long as the claims are maintained. The mining 
claims do not have an expiration date. Affidavits have been timely filed with the BLM and recorded with 
the Sweetwater County Recorder attesting to the payment of annual maintenance fees to the BLM as 
established by law from time to time. The state leases have a ten-year term, subject to renewal for successive 
ten-year terms. 

The surface of all the mining claims is controlled by the BLM, and we have the right to use as much of the 
surface as is necessary for exploration and mining of the claims, subject to compliance with all federal, 
state and local laws and regulations. Surface use on BLM lands is administered under federal regulations. 
Similarly, access to state-controlled land is largely inherent within the State of Wyoming mineral lease. The 
state lease at the Lost Creek Project requires a nominal surface impact fee to be paid. The other state mineral 
leases currently do not have surface impact payment obligations.   
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Lost Creek Exploration and Development Properties 

Our Five Adjoining Projects at Lost Creek 

The LC East and LC West Projects (currently, approximately 5,710 acres (2,310 hectares) and 3,840 acres 
(1,554 hectares), respectively) were added to the Lost Creek Property in 2012. The two projects were 
formed through location of new unpatented lode mining claims and an asset exchange completed in 2012, 
through which we acquired 175 unpatented mining claims and related data. In 2012, all baseline studies at 
LC East were initiated. As discussed above, in 2014, we submitted applications for amendments of the Lost 
Creek licenses and permits to include development of LC East. We also located additional lode mining 
claims to secure the lands in what will be the LC East permit area. The East Mineral Trend (the “EMT”) is 
a second mineral trend of significance, in addition to the MMT at Lost Creek, identified by historic drilling 
on the lands forming LC East. Although geologically similar, it appears to be a separate and independent 
trend from the MMT. The Lost Creek PEA contains a recommendation that delineation drilling of identified 
resources in the EMT continue, together with progressing all necessary permit and license amendment to 
permit future production.   

The LC North Project (approximately 7,730 acres (3,120 hectares)) is located to the north and to the west 
of the Lost Creek Project. Historical wide-spaced exploration drilling on this project consisted of 175 drill 
holes. The Company has conducted two drilling programs at the project. Exploration drilling at LC North 
is recommended by Company staff to pursue the potential of an extension of the MMT in the HJ and KM 
horizons. 

The LC South Project (approximately 10,775 acres (4,360 hectares)) is located to the south and southeast 
of the Lost Creek Project. Historical drilling on the LC South Project consisted of 488 drill holes. In 2010, 
the Company drilled 159 exploration holes (total, 101,270 feet (30,867 meters)) which confirmed numerous 
individual roll front systems occurring within several stratigraphic horizons correlative to mineralized 
horizons in the Lost Creek Project.  Also, a series of wide-spaced drill holes were part of this exploration 
program which identified deep oxidation (alteration) that represents the potential for several additional roll 
front horizons. Staff also recommend that the HJ and KM horizons should be further explored, and suggest 
that additional drilling be conducted to further evaluate the potential of deeper mineralization. 

The EN Project (approximately 5,500 acres (~ 2,200 hectares)) is adjacent to and east of LC South. Ur-
Energy has over 50 historical drill logs from the EN project. Some minimal, deep, exploration drilling has 
been conducted at the project. Although no mineral resource is yet reported due to the limited nature of the 
data, Company geologists continue to recommend that the EN project should be explored further with wide 
spaced framework drilling to assess regional alteration and stratigraphic relationships. During 2016, in an 
effort to contain costs, we reduced the number of federal mining claims and state mineral leases held at the 
EN project. 

History and Geology of the Lost Creek Property 

Uranium was discovered in the Great Divide Basin (GDB), where Lost Creek is located, in 1936. 
Exploration activity increased in the early 1950s after the Gas Hills District discoveries, and continued to 
increase in the 1960s, with the discovery of numerous additional occurrences of uranium. Wolf Land and 
Exploration (which later became Inexco), Climax (Amax) and Conoco Minerals were the earliest operators 
in the Lost Creek area and made the initial discoveries of low-grade uranium mineralization in 1968. Kerr-
McGee, Humble Oil, and Valley Development, Inc. were also active in the area.  Drilling within the current 
Lost Creek Project area from 1966 to 1976 consisted of approximately 115 wide-spaced exploration holes 
by several companies including Conoco, Climax (Amax), and Inexco. 
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Texasgulf acquired the western half of what is now the Lost Creek Project in 1976 through a joint venture 
with Climax and identified what is now referred to as the Main Mineral Trend (MMT).  In 1978, Texasgulf 
optioned into a 50% interest in the adjoining Conoco ground to the east and continued drilling, fully 
identifying the MMT eastward to the current project boundary; Texasgulf drilled approximately 412 
exploration holes within what is now the Lost Creek Project. During this period Minerals Exploration 
Company (a subsidiary of Union Oil Company of California) drilled approximately 8 exploration holes in 
what is currently the western portion of the Lost Creek Project. Texasgulf dropped the project in 1983 due 
to declining market conditions. The ground was subsequently picked up by Cherokee Exploration, Inc. 
which conducted no field activities. 

In 1987, Power Nuclear Corporation (also known as PNC Exploration) acquired 100% interest in the project 
from Cherokee Exploration, Inc. PNC Exploration conducted a limited exploration program and geologic 
investigation, as well as an evaluation of previous in situ leach testing by Texasgulf. PNC Exploration 
drilled a total of 36 holes within the current project area. 

In 2000, New Frontiers Uranium, LLC acquired the property and database from PNC Exploration, but 
conducted no drilling or geologic studies. New Frontiers Uranium, LLC later transferred the Lost Creek 
Project-area property along with its other Wyoming properties to its successor NFU Wyoming, LLC. In 
June 2005, Ur-Energy USA purchased 100% ownership of NFU Wyoming, LLC. 

The Lost Creek Property is situated in the northeastern part of the GDB which is underlain by up to 25,000 
ft. of Paleozoic to Quaternary sediments.  The GDB lies within a unique divergence of the Continental 
Divide and is bounded by structural uplifts or fault displaced Precambrian rocks, resulting in internal 
drainage and an independent hydrogeologic system. The surficial geology in the GDB is dominated by the 
Battle Spring Formation of Eocene age. The dominant lithology in the Battle Spring Formation is coarse 
arkosic sandstone, interbedded with intermittent mudstone, claystone and siltstone. Deposition occurred as 
alluvial-fluvial fan deposits within a south-southwest flowing paleodrainage. The sedimentary source is 
considered to be the Granite Mountains, approximately 30 miles to the north. Maximum thickness of the 
Battle Spring Formation sediments within the GDB is 6,000 ft. 

Uranium deposits in the GDB are found principally in the Battle Spring Formation, which hosts the Lost 
Creek Project deposit. Lithology within the Lost Creek deposit consists of approximately 60% to 80% 
poorly consolidated, medium to coarse arkosic sands up to 50 ft. thick, and 20% to 40% interbedded 
mudstone, siltstone, claystone and fine sandstone, each generally less than 25 ft. thick. This lithological 
assemblage remains consistent throughout the entire vertical section of interest in the Battle Spring 
Formation. 

Outcrop at Lost Creek is exclusively that of the Battle Spring Formation. Due to the soft nature of the 
formation, the Battle Spring Formation occurs largely as sub-crop beneath the soil. The alluvial fan origin 
of the formation yields a complex stratigraphic regime which has been subdivided throughout Lost Creek 
into several thick horizons dominated by sands, with intervening named mudstones. Lost Creek is currently 
licensed and permitted to produce from the HJ horizon; we are currently seeking amendment of the licenses 
to be able to produce from the typically lower KM horizon. 

The Company occasionally performs leach testing on various samples from the Lost Creek Project.  In 
2010, we performed leach testing on samples from the KM Horizon of the Lost Creek Project (currently in 
the permit-licensing stage). Seven samples obtained from one-foot sections of core were tested for mineral 
recovery using the same test methods as in prior tests from the HJ Horizon (currently licensed for production 
at Lost Creek, and being recovered in MU1). Twenty-five pore volumes of various bicarbonate leach 
solutions were passed through the samples. Uranium recovery ranged from 54.1 to 93.0% with an average 
uranium recovery of 80.6%. These results are similar to earlier leaching and recovery tests conducted on 
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behalf of the Company on samples from the HJ Horizon, which returned results consistently averaging 82 
– 83%. We believe these results are consistent with industry experience.

Pathfinder Mines Corporation:  Shirley Basin Mine Site (Shirley Basin, Wyoming) and Lucky 
Mc Mine Site (Gas Hills Mine District, Wyoming) 

As a part of the Pathfinder acquisition, we now own the Shirley Basin and Lucky Mc mine sites in the 
Shirley Basin and Gas Hills mining districts of Wyoming, respectively, from which Pathfinder and its 
predecessors historically produced more than 71,000,000 pounds of uranium, primarily from the 1960s 
through the 1990s. Pathfinder’s predecessors included COGEMA, Lucky Mc Uranium Corporation, and 
Utah Construction/Utah International. 

Both Lucky Mc and Shirley Basin conventional mine operations were suspended in the 1990s due to low 
uranium pricing, and facility reclamation was substantially completed. We assumed the remaining 
reclamation responsibilities including financial surety for reclamation, at Shirley Basin and at the Lucky 
Mc mine site. The Lucky Mc tailings site was fully reclaimed and, at the time of our acquisition, was in the 
process of being transferred to the U.S. Department of Energy. Therefore, we assumed no obligations with 
respect to the Lucky Mc tailings site, which were retained by the seller upon closing, or the NRC license at 
the site. We do not have plans for the further exploration or development of the Lucky Mc property at this 
time. 

Together with property holdings of patented lands, unpatented mining claims, and State of Wyoming and 
private leases totalling more than 5,500 acres (nearly 3,700 acres at Shirley Basin (approximately 1,500 
hectares); approximately 1,800 at Lucky Mc (approximately 750 hectares)), we also acquired all historic 
geologic, engineering and operational data related to the two mine areas. Our project at Shirley Basin (the 
“Shirley Basin Project”) is in Carbon County, Wyoming, approximately 40 miles south of Casper, 
Wyoming. The project is accessed by travelling west from Casper, on Highway 220. After travelling 18 
miles, turn south on Highway 487 and travel an additional 35 miles; the entrance to Shirley Basin Mine is 
to the east. 

In addition to the two projects and related data, we acquired an extensive U.S. exploration and development 
database estimated to comprise hundreds of project descriptions in more than 20 states, including thousands 
of drill logs and geologic reports. Our geology team continues with its evaluation of this database, assessing 
opportunities for monetizing this additional asset.   

The tailings facility at the Shirley Basin site is one of the few remaining facilities in the United States that 
is licensed by the NRC to receive and dispose of byproduct waste material from other in situ uranium mines. 
We assumed the operation of the byproduct disposal site and have accepted deliveries throughout 2016 and 
2017 under several existing contracts. 

Preliminary Economic Assessment for Shirley Basin Uranium Project 

In 2014, we issued a Technical Report on Resources for the Shirley Basin Uranium Project Carbon County 
Wyoming (August 27, 2014). Subsequently, in January 2015, we issued a Preliminary Economic 
Assessment for the Shirley Basin Uranium Project Carbon County Wyoming, January 27, 2015 (the 
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“Shirley Basin PEA”). The Shirley Basin PEA was prepared under the supervision of WWC Engineering.  
The current mineral resources at the Shirley Basin Project are estimated as follows: 

Shirley Basin Uranium Project - Resource Summary 

   MEASURED INDICATED 

RESOURCE 
AVG 

GRADE 
SHORT 
TONS POUNDS 

AVG 
GRADE 

SHORT 
TONS POUNDS 

AREA % eU3O8 (X 1000) (X 1000) (X 1000) (X 1000) (X 1000) 
FAB 

TREND 0.280 1,172 6,574 0.119 456 1,081 
AREA 5 0.243  195  947 0.115 93  214 
TOTAL 0.275 1,367 7,521 0.118 549 1,295 

MEASURED & 
INDICATED 0.230 1,915 8,816 

Notes: 
1. Sum of Measured and Indicated tons and pounds may not add to the reported total due to rounding.
2. Mineral resources that are not mineral reserves do not have demonstrated economic viability.
3. Based on grade cutoff of 0.020 percent eU3O8 and a grade x thickness cutoff of 0.25 GT.
4. Measured, Indicated, and Inferred Mineral Resources as defined in Section 1.2 of NI 43-101 (the CIM

Definition Standards (CIM Council, 2014)).
5. Resources are reported through July 2014.
6. All reported resources occur below the historical, pre-mining static water table.
7. Sandstone density is 16.0 cu. ft./ton.
8. Information shown in the table above differs from the disclosure requirements of the SEC.

The Shirley Basin mineral resource estimate includes drill data and analyses of approximately 3,200 holes 
and nearly 1.2 million feet of historic drilling at the Shirley Basin Project which were acquired with the 
acquisition of Pathfinder. We drilled 14 confirmation holes representing approximately 6,600 feet which 
were included in the mineral resource estimate.     

Shirley Basin History and Geology 

The Shirley Basin property lies in the northern half of the historic Shirley Basin uranium mining district 
(the “District”), which is the second most prolific uranium mining district in Wyoming. Earliest discoveries 
were made in 1954 by Teton Exploration. This was followed by an extensive claim staking and drilling 
rush by several companies in 1957. Several important discoveries were made and the first mining was 
started in 1959 by Utah Construction Corp. (predecessor to Pathfinder). Underground mining methods were 
initially employed but encountered severe groundwater removal problems, so in 1961 Utah Construction 
switched to solution mining methods. This was the first commercially successful application of in situ 
solution mining recovery for uranium in the United States. In 1968 market and production needs caused 
Utah Construction to move to open-pit mining and a conventional mill.  All production within the district 
since that time has been by open-pit methods.  

Several companies operated uranium mines within the District, however three companies were dominant. 
Utah Construction/Pathfinder’s efforts were focused in the northern portions of the District, while Getty 
was largely in the central portions, and Kerr-McGee was in the southern portions. In 1960, Getty and Kerr-
McGee joined together as Petrotomics Company to build a mill for joint processing of their production. 
The last mining in the District ended in 1992 when Pathfinder shut down production due to market 
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conditions. Total production from Shirley Basin was 51.3 million pounds of uranium, of which 28.3 million 
pounds came from the Utah Construction/Pathfinder operations which we now own. 

Resources which we are currently targeting for ISR production represent unmined extensions of mineral 
trends addressed in past open-pit mines. These extensions had been targeted for mining but were abandoned 
with shut-down of the mining operations in 1992. 

The Shirley Basin mining district lies in the north-central portions of the Shirley Basin geologic province, 
which is one of several inter-montane basins in Wyoming created 35-70 million years ago (mya) during the 
Laramide mountain building event. The Basin is floored by folded sedimentary formations of Cretaceous 
age (35-145 mya). These units were tilted by Laramide tectonic forces and subsequently exposed to erosion, 
creating a “paleo-topographic” surface. In the northern half of the Basin the Cretaceous units were later 
covered by stream sediments of the Wind River Formation of Eocene age (34-56 mya) which filled paleo-
drainages cut into a paleo-topographic surface. The source of the Wind River sediments is granitic terrain 
within the nearby Laramie Range to the east and the Shirley Mountains to the southwest. The Wind River 
Formation was subsequently covered by younger volcanic ash-choked stream sediments of the White River 
and Arikaree Formations of Oligocene age (23-34 mya) and Miocene age (5-23 mya), respectively. 

The Wind River Formation is the host of all uranium mineralization mined within the Shirley Basin mining 
district. The lithology of the Wind River Formation is characterized by multiple thick, medium to coarse 
grained sandstones separated by thick claystone shale units. The individual sandstones and shales are 
typically 20 to 50 feet thick. Total thickness of the Wind River Formation ranges from approximately 400 
to 500 feet. The two most dominant sandstones are named the Main and Lower Sands. The Lower Sand 
represents the basal sand unit of the Wind River Formation and in places lies directly above the underlying 
Cretaceous formations. 

Uranium occurs as roll front type deposits along the edge of large regional alteration systems within 
sandstone units of the Wind River Formation. The source of the uranium is considered to be the volcanic 
ash content within the overlying White River Formation and also granitic content within the Wind River 
Formation itself.  The Main and Lower Sands are the primary hosts to mineralization which we are currently 
targeting for ISR development.  Studies we conducted in 2014, as well as previous studies by Pathfinder in 
the late 1990s, indicate that this mineralization is amenable to ISR extraction. The primary target is called 
the FAB Trend which represents the connecting mineral trend between two past-produced open-pits. A 
secondary target called Area 5 was also an ISR target for Pathfinder prior to shut-down of their mining 
operations in 1992. 
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Exhibit 5 
Energy Fuels Resources (USA) Inc. Background 

Energy Fuels Resources (USA) Inc. is a Delaware corporation that was incorporated on January 
3, 1996 under the name “International Uranium (USA) Corporation”, and changed its name to 
Denison Mines (USA) Corp. on December 13, 2006 and to Energy Fuels Resources (USA) Inc. on 
July 25, 2012.  Energy Fuels’ principal place of business and corporate office is at 225 Union 
Blvd., Suite 600, Lakewood, Colorado 80228, USA. (Energy Fuels Resources (USA) Inc., together 
with its U.S. affiliates, is referred to herein as “Energy Fuels” or the “Company”). 

Energy Fuels is a wholly owned subsidiary of Energy Fuels Inc. (“EFI”), an Ontario corporation. 
The registered office of EFI is located at 82 Richmond Street East; Suite 308 Toronto, Ontario, 
M5C 1P1, Canada. All of EFI’s and the Company’s business and assets are located in the United 
States and are owned and operated by Energy Fuels.   

The primary trading market for EFI’s common shares is the NYSE American under the trading 
symbol “UUUU”, and EFI’s common shares are also listed on the Toronto Stock Exchange under 
the trading symbol “EFR”. A large majority of EFI’s shareholders are residents of the United States 
and, as a result of this U.S. ownership, EFI is classified as a U.S. domestic issuer for SEC reporting 
purposes. All of EFI’s officers and employees are residents of the United States.  

Business Overview 

Energy Fuels is engaged in conventional and in situ (“ISR”) uranium extraction and recovery, 
along with the exploration, permitting, and evaluation of uranium properties in the United States. 
Energy Fuels owns the Nichols Ranch Uranium Recovery Facility in Wyoming (the “Nichols 
Ranch Project”), which is one of the newest uranium recovery facilities operating in the United 
States, and the Alta Mesa Project in Texas (the "Alta Mesa Project"), which is an ISR production 
center currently on care and maintenance. In addition, Energy Fuels owns the White Mesa Mill in 
Utah (the “White Mesa Mill” or “Mill”), which is the only conventional uranium recovery facility 
operating in the United States. The Company also owns uranium and uranium/vanadium properties 
and projects in various stages of exploration, permitting, and evaluation, as well as fully-permitted 
uranium and uranium/vanadium projects on standby. The White Mesa Mill can also recover 
vanadium as a co-product of mineralized material produced from certain of its projects in Colorado 
and Utah. In addition, Energy Fuels recovers uranium from other uranium-bearing materials not 
derived from conventional material, referred to as “alternate feed materials,” at its White Mesa 
Mill. 

ISR Properties 

The Company conducts its ISR activities through its Nichols Ranch Project in northeast Wyoming, 
which it acquired in June 2015 through its acquisition of Uranerz Energy Corporation, and its Alta 
Mesa Project in south Texas, which it acquired in June 2016 through its acquisition of Mesteña 
Uranium, LLC. 
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The Nichols Ranch Project includes: (i) a licensed and operating ISR processing facility (the 
“Nichols Ranch Plant”); (ii) licensed and operating ISR wellfields (the “Nichols Ranch 
Wellfields”); (iii) planned ISR wellfields (the “Jane Dough Property”), and; (iv) a licensed ISR 
uranium project (the “Hank Project”), which will include an ISR satellite plant (the “Hank 
Satellite Plant”) that, when constructed, will produce loaded-resin, and associated planned 
wellfields (the “Hank Property”). Also through the acquisition of Uranerz, the Company acquired 
the Reno Creek property, which the Company is currently in the process of selling, the West North 
Butte property, and the North Rolling Pin property, as well as the Arkose Mining Venture, which 
is a joint venture of Wyoming ISR properties held 81% by Energy Fuels.  
 
The Nichols Ranch Project is an operating ISR facility that recovers uranium through a series of 
injection and recovery wells. Using groundwater fortified with oxygen and sodium bicarbonate, 
uranium is dissolved within a deposit. The groundwater is then collected in a series of recovery 
wells and pumped to the Nichols Ranch Plant. The Nichols Ranch Plant creates a yellowcake slurry 
that is transported by truck to the White Mesa Mill, where it is dried and packaged into drums that 
are shipped to uranium conversion facilities. 
 
Construction of the Nichols Ranch Plant, other than the elution, drying and packaging circuits, was 
completed in 2013, and it commenced uranium recovery activities in the second quarter of 2014. 
In September of 2015, the Company commenced construction of an elution circuit at the Nichols 
Ranch Plant, which was completed and began operations in February 2016. During 2016, a total 
of 335,000 pounds of U3O8 were recovered from the Nichols Ranch Project. 
 
The Alta Mesa Project is a fully licensed, permitted and constructed ISR processing facility that 
has an operating capacity of 1.5 million pounds of uranium per year and comprises 195,501 
contiguous acres of land.  The Alta Mesa Project is currently on standby and ready to resume 
production as market conditions warrant; Alta Mesa can reach commercial production levels with 
limited required capital within six months of a production decision.   
 
Conventional Properties 
 
The Company conducts its conventional uranium extraction and recovery activities through its 
White Mesa Mill, which is the only operating conventional uranium mill in the United States. The 
White Mesa Mill, located near Blanding Utah, is centrally located such that it can be fed by a 
number of the Company’s uranium and uranium/vanadium projects in Colorado, Utah, Arizona 
and New Mexico, as well as by ore purchases or toll milling arrangements with third party miners 
in the region as market conditions warrant. 
 
The White Mesa Mill is a 2,000 ton per day uranium recovery facility, which can also process 
vanadium as a co-product of mineralized material extracted from certain uranium/vanadium 
properties. In addition, the Mill can recycle other uranium-bearing materials not derived from 
conventional ore, referred to as "alternate feed materials", for the recovery of uranium, alone or in 
combination with other metals. 
 
The White Mesa Mill has historically operated on a campaign basis, whereby mineral processing 
occurs as mill feed, contract requirements, and market conditions warrant. Over the years, the 
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Company’s own, and third-party owned, conventional uranium properties in Utah, Colorado, 
Arizona and New Mexico have been both active and on standby, from time-to-time, in response to 
changing market conditions. From 2007 through 2014, running on a campaign basis, the White 
Mesa Mill recovered on average over 1 million pounds of  U3O8 per year from conventional 
sources, including its La Sal Project, Daneros Project, and Tony M property in Utah; its Arizona 1 
and Pinenut Projects in Arizona; and alternate feed materials. During 2015, the Mill recovered a 
total of 296,000 lbs. of U3O8, of which 25,000 pounds were recovered from conventional materials 
and the remainder from processing alternate feed materials (including 72,000 pounds for the 
account of a third party).  During 2016, the Mill recovered a total of 680,000 lbs. of U3O8, of which 
432,816 pounds were recovered from conventional materials from the Company's Pinenut Project 
and 248,492 pounds from processing alternate feed materials.  
 
The Company’s Pinenut Project, where mineral extraction activities occurred until September 
2015, is now depleted, and reclamation activities have commenced. The Company continues to 
receive and process alternate feed materials at the White Mesa Mill. At the Company’s permitted 
Canyon Project, shaft-sinking activities and an underground drilling program are substantially 
complete. The timing to extract and process mineralized material from the Canyon Project will be 
based on the evaluation of this underground drilling program, along with market conditions, 
available financing, and sales requirements. All of the Company’s other conventional properties 
and projects are currently in the permitting process or on standby pending improvements in market 
conditions. No third party conventional properties are active at this time. 
 
The Company also owns the Sheep Mountain Project (the “Sheep Mountain Project”), which is 
a conventional uranium  project located in Wyoming. Due to its distance from the White Mesa 
Mill, the Sheep Mountain Project is not expected to be a source of feed material for the Mill. The 
Sheep Mountain Project consists of a permitted mine where uranium ores will be extracted by open 
pit and underground extraction methods and a planned processing facility to process uranium 
bearing ores, which has not yet been permitted. 
 
The Company’s principal conventional properties include the following: 
 

•  the White Mesa Mill, a 2,000 ton per day uranium and vanadium processing facility 
located near Blanding, Utah;  

•  the Arizona Strip uranium properties located in north central Arizona, including: the 
Canyon Project, which is a fully-permitted uranium project with all surface facilities in 
place and shaft-sinking underway; the Wate project, which is a uranium deposit in the 
permitting stage; the Arizona 1 project, which is a fully-permitted uranium project on 
standby; the Pinenut Project which is a depleted uranium deposit in reclamation; and the 
EZ properties, which are uranium deposits in the exploration and evaluation stage; 

•  the Roca Honda uranium project, which is located near the town of Grants, New Mexico; 
•  the Sheep Mountain Project, which is a uranium project located near Jeffrey City, 

Wyoming, including permitted open pit and underground components; 
•  the Henry Mountains complex of uranium projects, located in south central Utah near the 

town of Ticaboo, which is comprised of the Tony M property and the Bullfrog property; 
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•  the La Sal complex of uranium and uranium/vanadium projects, the Whirlwind 
uranium/vanadium project, and the Sage Plain uranium/vanadium project, all of which 
are located near the Colorado/Utah border; 

•  the Daneros uranium project located in the White Canyon district in southeastern Utah; 
and 

•  a number of additional uranium properties.  
 
Mineral Exploration 
 
Energy Fuels holds a number of exploration properties in the Colorado Plateau, White 
Canyon, Grants, Arizona Strip, and Powder River Basin Districts. Energy Fuels has 
conducted intermittent exploration drilling on numerous projects in the period from 
February 2007 through December 2013. Several of those projects have been abandoned or 
sold. No surface exploration drilling was performed in 2014, 2015, 2016 or 2017.  
 

The following map shows the locations of Energy Fuels’ material properties: 
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Additional Information 

Additional information relating to Energy Fuels can be found in in the Company’s 
Annual Report on Form 10-K dated March 9, 2017, which is available for review on 
EDGAR at www.sec.gov/edgar.shtml, on SEDAR at www.sedar.com, and on the 
Company’s website at www.energyfuels.com.  
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Contacts 
This report was prepared by the staff of the Power and Uranium Operations Team, Office of Electricity, 
Renewables, and Uranium Statistics.  Questions about the preparation and content of this report may be directed 
to InfoNuclearData@eia.gov. 
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Preface 
The U.S. Energy Information Administration (EIA) reports detailed data spanning 2012 through 2016 and summary 
data back to 1994 on uranium marketing activities in the United States in this report, 2016 Uranium Marketing 
Annual Report. 

Data in this report are based on information reported on Form EIA-858, “Uranium Marketing Annual Survey.” 
Form EIA-858 survey collects data on contracts, deliveries (during the report year and projected for the next ten 
years), enrichment services purchased, inventories, use in fuel assemblies, feed deliveries to enrichers (during the 
report year and projected for the next ten years), and unfilled market requirements for the next ten years. 

Prior editions of this report may be found on the EIA website at http://www.eia.gov/nuclear/reports.cfm. 

Definitions for terms used in this report can be found in EIA’s Energy Glossary: 
http://www.eia.gov/tools/glossary/. 
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Uranium purchases and prices 

Owners and operators of U.S. civilian nuclear power reactors (“civilian owner/operators” or “COOs”) 
purchased a total of 50.6 million pounds U3O8e (equivalent1) of deliveries from U.S. suppliers and foreign 
suppliers during 2016, at a weighted-average price of $42.43 per pound U3O8e. The 2016 total of 50.6 
million pounds U3O8e decreased 10% compared with the 2015 total of 56.5 million pounds U3O8e.  The 
2016 weighted-average price of $42.43 per pound U3O8e decreased 4% compared with the 2015 
weighted-average price of $44.13 per pound U3O8e (Table 1).   

Eleven percent of the 50.6 million pounds U3O8e delivered in 2016 was U.S.-origin uranium at a 
weighted-average price of $43.92 per pound.  Foreign-origin uranium accounted for the remaining 89% 
of deliveries at a weighted-average price of $42.26 per pound (Table 2).  Uranium originating in 
Kazakhstan, Russia and Uzbekistan accounted for 38% of the 50.6 million pounds.  Australian-origin and 
Canadian-origin uranium together accounted for 40%.  The remaining 22% originated from Brazil, 
Bulgaria, China, Czech Republic, Germany, Malawi, Namibia, Niger, South Africa and Ukraine (Table 3). 

COOs purchased uranium of three material types for 2016 deliveries from 36 sellers, the same number 
of sellers as in 2015 (Table 4, Table 24). Uranium concentrate was 54% of the 50.6 million pounds U3O8e 
delivered in 2016.  Natural UF6 was 29% and enriched UF6 was 17% (Table 4). During 2016, 22% of the 
uranium delivered was purchased under spot contracts at a weighted-average price of $29.62 per 
pound.  The remaining 78% was purchased under long-term contracts at a weighted-average price of 
$46.11 per pound (Table 7).  Spot contracts are contracts with a one-time uranium delivery (usually) for 
the entire contract and the delivery typically occurs within one year of contract execution (signed date).  
Long-term contracts are contracts with one or more uranium deliveries to occur after a year following 
the contract execution (signed date) and as such may reflect some agreements of short and medium 
terms as well as longer term. 

New and future uranium contracts 

In 2016, COOs signed 50 new purchase contracts with deliveries in 2016 of 8.7 million pounds U3O8e at a 
weighted-average price of $24.86 per pound. Five new contracts were long-term contracts with 28% of 
the 2016 deliveries and 45 new contracts were spot contracts with 72% of the deliveries in 2016 (Table 
8). 

COOs report minimum and maximum quantities of future deliveries under contract, to allow for the 
option of either decreasing or increasing quantities.  As of the end of 2016, the maximum uranium 
deliveries for 2017 through 2026 under existing purchase contracts for COOs totaled 175 million pounds 
U3O8e (Table 10).  Also as of the end of 2016, unfilled uranium market requirements for 2017 through 
2026 totaled 233 million pounds U3O8e (Table 11).  These contracted deliveries and unfilled market 
requirements combined represent the maximum anticipated market requirements of 408 million 
pounds U3O8e over the ten-year period for COOs. 

 

 

1Uranium quantities are expressed in the unit of measure U3O8e (equivalent). U3O8e is uranium oxide (or uranium concentrate) 
and the equivalent uranium-component of uranium hexafluoride (UF6) and enriched uranium. 
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Uranium feed, enrichment services, uranium loaded 

In 2016, COOs delivered 43 million pounds U3O8e of natural uranium feed to U.S. and foreign enrichers.  
Fifty three percent of the feed was delivered to U.S. enrichment suppliers and the remaining 47% was 
delivered to foreign enrichment suppliers (Table 13).  Fourteen million separative work units (SWU)2 
were purchased under enrichment services contracts from 12 sellers in 2016, the same number of 
sellers as in 2015 (Table 16, Table 25).  The average price paid by the COOs for the 14 million SWU was 
$131 per SWU in 2016, compared with the 2015 average price of $136.88 per SWU.  In 2016, the U.S.-
origin SWU share was 33% and foreign-origin SWU accounted for the remaining 67%.  Russian-origin 
SWU was 22% of the total, 18% from the Netherlands, 11% from Germany and 7% from the United 
Kingdom (Table 16).  

Uranium in fuel assemblies loaded into U.S. civilian nuclear power reactors during 2016 contained 43 
million pounds U3O8e, compared with 47 million pounds U3O8e loaded during 2015.  Eight percent of the 
uranium loaded during 2016 was U.S.-origin uranium, and 92% was foreign-origin uranium (Table 18). 

Uranium foreign purchases/sales and inventories  
U.S. suppliers (brokers, converters, enrichers, fabricators, producers, and traders) and COOs purchase 
uranium each year from foreign suppliers.  Together, foreign purchases totaled 51 million pounds U3O8e 
in 2016, and the weighted-average price was $40.45 per pound U3O8e (Table 19).  Also, U.S. suppliers 
and COOs sold uranium to foreign suppliers.  Together, foreign sales totaled 17 million pounds U3O8e in 
2016, and the weighted-average price was $33.66 per pound U3O8e (Table 21). 

Year-end commercial uranium inventories represent ownership of uranium in different stages of the 
nuclear fuel cycle (in-process for conversion, enrichment, or fabrication) at domestic or foreign nuclear 
fuel facilities. Total U.S. commercial inventories (including inventories owned by COOs, U.S. brokers, 
converter, enrichers, fabricators, producers, and traders) was 144 million pounds U3O8e as of the end of 
2016.  Commercial uranium inventories owned at the end of 2016 by COOs totaled 129 million pounds 
U3O8e, an increase of 6% from year-end 2015.  Uranium inventories owned by U.S. brokers and traders 
were 8 million pounds U3O8e.  U.S. converter, enrichers, fabricators and producers owned 8 million 
pounds U3O8e of inventories at the end of 2016 (Table 22). 

 

 
 
 
 
 
 

2 Separative work unit (SWU):  The standard measure of enrichment services. The effort expended in separating a 
mass F of feed of assay xf into a mass P of product assay xp and waste of mass W and assay xw is expressed in terms 
of the number of separative work units needed, given by the expression SWU = WV(xw) + PV(xp) - FV(xf), where 
V(x) is the "value function," defined as V(x) = (1 - 2x) 1n((1 - x)/x). 
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Table S1a. Uranium purchased by owners and operators of U.S. civilian nuclear power reactors, 1994-2016 

 

Delivery 
year Total purchased

Purchased from 
U.S. producers

Purchased from 
U.S. brokers and 

traders

Purchased from other owners 
and operators of U.S. civilian 

nuclear power reactors, other 
U.S. suppliers, (and U.S. 

government for 2007) 1
Purchased from 

foreign suppliers
U.S.-origin 

uranium
Foreign-origin 

uranium Spot contracts 2

Short, medium, 
and long-term 

contracts 3

1994 38.3 5.4 15.3 1.1 16.5 7.7 30.6 8.5 29.8

1995 43.4 5.3 16.2 0.6 21.4 5.2 38.2 13.6 29.8

1996 47.3 5.8 13.3 1.9 26.4 8.3 39.0 9.1 38.3

1997 42.0 5.7 9.9 3.0 23.4 8.1 33.9 5.5 36.5

1998 42.7 6.5 10.5 4.5 21.3 7.2 35.6 7.8 34.9

1999 47.9 5.2 10.4 5.6 26.8 11.4 36.5 8.0 40.0

2000 51.8 3.6 9.1 8.8 30.4 13.3 38.6 10.4 39.1

2001 55.4 2.3 11.7 11.4 30.0 13.2 42.2 14.4 40.0

2002 52.7 1.5 13.4 5.7 32.2 6.2 46.5 8.6 41.4

2003 56.6 0.6 10.5 8.3 37.2 10.2 46.4 8.2 46.7

2004 64.1 0 13.2 12.2 38.7 12.3 51.8 9.2 53.3

2005 65.7 W 10.4 W 39.4 11.0 54.7 6.9 58.8

2006 66.5 0 13.9 12.6 40.0 10.8 55.7 6.3 59.4

2007 51.0 0 9.8 7.6 33.5 4.0 47.0 6.6 43.7

2008 53.4 0.6 9.4 6.3 37.2 7.7 45.6 8.7 42.8

2009 49.8 W 11.1 W 36.8 7.1 42.8 8.1 41.0

2010 46.6 0.4 11.7 1.9 32.6 3.7 42.9 8.2 37.9

2011 54.8 0.6 14.8 1.1 38.4 5.2 49.6 12.0 42.3

2012 57.5 W 11.5 W 37.6 9.8 47.7 8.1 48.9

2013 57.4 W 12.8 W 37.4 9.5 47.9 11.3 46.1

2014 53.3 W 17.1 W 34.4 3.3 50.0 14.5 38.8

2015 56.5 W 13.9 W 38.2 3.4 53.1 11.3 43.2
2016 50.6 W 7.9 W 39.5 5.4 45.2 10.6 37.0

1 Includes purchases between owners and operators of U.S. civilian nuclear power reactors along with purchases from other U.S. suppliers which are U.S. converters, enrichers, and fabricators.
2 Spot Contract: A one-time delivery (usually) of the entire contract to occur within one year of contract execution (signed date).
3 Short, Medium, and Long-Term Contracts: One or more deliveries to occur after a year following contract execution (signed date).

Sources: U.S. Energy Information Administration: 1994-2002-Uranium Industry Annual, Tables 10, 11 and 16. 2003-16-Form EIA-858, "Uranium Marketing Annual Survey".

mi l l ion pounds  U3O8 equiva lent

- - = Not applicable.  W = Data withheld to avoid disclosure of individual company data.  NA = Not available.

Notes: "Other U.S. Suppliers" are U.S. converters, enrichers, and fabricators.  Totals may not equal sum of components because of independent rounding.
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Figure S1. Uranium purchased by owners and operators of U.S. civilian nuclear power reactors, 1994-2016 deliveries 

million pounds U3O8 equivalent 

 
1 Includes purchases between owners and operators of U.S. civilian nuclear power reactors along with purchases from other U.S. suppliers which are U.S. converters, enrichers, and fabricators. 
Sources: U.S. Energy Information Administration: 1994-2002-Uranium Industry Annual reports. 2003-16-Form EIA-858, "Uranium Marketing Annual Survey". 

 

0

10

20

30

40

50

60

70

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Data withheld to avoid disclosure

Purchased from foreign suppliers

Purchased from other owners and operators of U.S. civilian nuclear power reactors, other U.S. suppliers, (and U.S. government for 2007) 1

Purchased from U.S. brokers and traders

Purchased from U.S. producers

Total purchased

Exhibit 6 
14 of 71



Table S1b. Weighted-average price of uranium purchased by owners and operators of U.S. civilian nuclear power reactors, 1994-2016 

  

Delivery 
year

Total purchased 
(weighted-

average price)
Purchased from 

U.S. producers

Purchased from 
U.S. brokers and 

traders

Purchased from other owners 
and operators of U.S. civilian 

nuclear power reactors, other 
U.S. suppliers, (and U.S. 

government for 2007) 1
Purchased from 

foreign suppliers

U.S.-origin 
uranium 

(weighted-
average price)

Foreign-origin 
uranium 

(weighted-
average price)

Spot contracts 2 

(weighted-
average price)

Short, medium, 
and long-term 

contracts 3 

(weighted-
average price)

1994 10.40 13.72 9.34 8.04 10.43 12.08 9.97 9.01 NA

1995 11.25 14.84 9.83 12.52 11.40 14.20 10.84 10.30 NA

1996 14.12 14.20 13.36 14.98 14.45 14.62 14.02 14.22 NA

1997 12.88 13.60 12.31 W 12.91 13.36 12.78 11.61 NA

1998 12.14 13.61 11.95 W 11.97 13.37 11.90 10.56 NA

1999 11.63 13.93 11.54 W 11.47 12.24 11.47 9.52 NA

2000 11.04 14.81 11.28 10.45 10.65 11.52 10.88 8.54 11.70

2001 10.15 13.26 10.44 9.98 9.86 10.50 10.05 7.92 10.96

2002 10.36 13.03 10.21 W 10.37 10.89 10.29 9.29 10.58

2003 10.81 14.17 11.05 10.16 10.82 10.81 10.81 10.10 10.94

2004 12.61 - - 12.08 11.30 13.15 11.87 12.76 14.77 12.24

2005 14.36 W 13.76 W 14.70 15.11 14.21 20.04 13.70

2006 18.61 - - 20.49 W 18.62 17.85 18.75 39.48 16.38

2007 32.78 - - 34.10 W 32.36 28.89 33.05 88.25 24.45

2008 45.88 75.16 39.62 W 48.49 59.55 43.47 66.95 41.59

2009 45.86 W 41.88 W 46.68 48.92 45.35 46.45 45.74

2010 49.29 47.13 44.98 42.24 51.30 45.25 49.64 43.99 50.43

2011 55.64 58.12 53.29 52.50 56.60 52.12 55.98 54.69 55.90

2012 54.99 W 54.44 W 54.40 59.44 54.07 51.04 55.65

2013 51.99 W 50.44 W 51.93 56.37 51.13 43.83 54.00

2014 46.16 W 42.90 W 47.62 48.11 46.03 36.64 49.73

2015 44.13 52.35 44.67 W 44.66 43.86 44.14 36.80 46.04
2016 42.43 48.86 50.56 W 44.85 43.92 42.26 29.62 46.11

1 Includes purchases between owners and operators of U.S. civilian nuclear power reactors along with purchases from other U.S. suppliers which are U.S. converters, enrichers, and fabricators.
2 Spot Contract: A one-time delivery (usually) of the entire contract to occur within one year of contract execution (signed date).
3 Short, Medium, and Long-Term Contracts: One or more deliveries to occur after a year following contract execution (signed date).

Sources: U.S. Energy Information Administration: 1994-2002-Uranium Industry Annual, Tables 10, 11 and 16. 2003-16-Form EIA-858, "Uranium Marketing Annual Survey".

dol lars  per pound U3O8 equiva lent

- - = Not applicable.  W = Data withheld to avoid disclosure of individual company data.  NA = Not available.

Notes: "Other U.S. Suppliers" are U.S. converters, enrichers, and fabricators.  Totals may not equal sum of components because of independent rounding. Weighted-average prices are not adjusted for 
inflation.
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Figure S2. Weighted-average price of uranium purchased by owners and operators of U.S. civilian nuclear power reactors, 1994-2016 
deliveries 

dollars per pound U3O8 equivalent 
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Sources: U.S. Energy Information Administration: 1994-2002-Uranium Industry Annual reports. 2003-16-Form EIA-858, 
"Uranium Marketing Annual Survey".
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Table S2. Uranium feed deliveries, enrichment services, and uranium loaded by owners and operators of U.S. civilian nuclear power reactors, 
1994-2016 

 

Year

Feed deliveries by 
owners and 

operators of U.S. 
civilian nuclear 
power reactors

Uranium in fuel 
assemblies loaded 

into U.S. civilian 
nuclear power 

reactors

U.S.-origin 
enrichment services 

purchased

Foreign-origin 
enrichment services 

purchased
Total purchased 

enrichment services
Average price (US$ 

per SWU)

1994 37.6 40.4 7.5 1.7 9.2  - 

1995 44.3 51.1 6.7 2.8 9.5  - 

1996 49.1 46.2 8.0 3.2 11.2  - 

1997 40.3 48.2 6.0 2.9 8.9  - 

1998 40.6 38.2 5.7 4.4 10.1  - 

1999 43.9 58.8 4.6 5.4 10.0  - 

2000 47.8 51.5 5.2 6.6 11.8  - 

2001 47.3 52.7 1.3 9.1 10.4  - 

2002 54.7 57.2 1.7 9.8 11.5  - 

2003 49.3 62.3 1.7 10.3 12.0  - 

2004 53.4 50.1 1.4 10.4 11.8  - 

2005 52.9 58.3 1.1 10.3 11.4  - 

2006 56.6 51.7 1.6 11.8 13.4                        106.57 

2007 49.0 45.5 1.5 12.7 14.2                        114.58 

2008 43.4 51.3 1.9 10.7 12.6                        121.33 

2009 51.9 49.4 4.1 13.1 17.2                        130.78 

2010 45.5 44.3 2.3 11.5 13.8                        136.14 

2011 51.3 50.9 2.4 12.4 14.8                        136.12 

2012 52.1 49.5 3.3 12.3 15.6                        141.36 

2013 47.4 42.6 3.9 8.5 12.3                        142.22 

2014 41.9 50.5 3.8 9.2 12.9                        140.75 

2015 41.4 47.4 4.1 8.8 12.9                        136.88 
2016 43.1 42.5 4.8 9.5 14.3                        131.00 

Million pounds U3O8 equivalent Million separative work units (SWU)

Notes : Tota ls  may not equal  sum of components  because of independent rounding.   Average prices  are not adjusted for inflation.
Sources : U.S. Energy Information Adminis tration: 1994-2002-Uranium Industry Annual , Tables  22, 23, 25, and 27. 2003-16-Form EIA-858, 
"Uranium Marketing Annual  Survey".

- = No data  reported.
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Figure S3. Uranium loaded into U.S. civilian nuclear power reactors, 1994-2016 

million pounds U3O8 equivalent 
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Figure S4. Uranium enrichment services purchased by owners and operators of U.S. civilian nuclear power reactors, 1994-2016 

million separative work units (SWU) 
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Table S3a. Foreign purchases, foreign sales, and uranium inventories owned by U.S. suppliers and owners and operators of U.S. civilian 
nuclear power reactors, 1994-2016 

 

Delivery 
year

Foreign purchases 
by U.S. suppliers

Foreign purchases 
by owners and 

operators of U.S. 
civilian nuclear 
power reactors

Total foreign 
purchases

U.S. broker and 
trader purchases 

from foreign 
suppliers Foreign sales

U.S. supplier owned 
uranium inventories

Owners and operators 
of U.S. civilian nuclear 
power reactors owned 

uranium inventories
Total commercial 

uranium inventories

1994 21.1 15.5 36.6 22.3 17.7 21.5 65.4 86.9

1995 20.2 21.1 41.3 18.3 9.8 13.7 58.7 72.5

1996 21.7 23.7 45.4 17.8 11.5 13.9 66.1 80.0

1997 20.4 22.5 43.0 15.7 17.0 40.4 65.9 106.2

1998 22.6 21.1 43.7 21.7 15.1 70.7 65.8 136.5

1999 21.0 26.6 47.6 19.2 8.5 68.8 58.3 127.1

2000 17.4 27.5 44.9 15.8 13.6 56.5 54.8 111.3

2001 18.7 28.0 46.7 18.3 11.7 48.1 55.6 103.8

2002 22.7 30.0 52.7 18.6 15.4 48.7 53.5 102.1

2003 18.2 34.9 53.0 15.8 13.2 39.9 45.6 85.5

2004 30.2 35.9 66.1 26.4 13.2 37.5 57.7 95.2

2005 27.0 38.5 65.5 24.0 20.5 29.1 64.7 93.8

2006 26.1 38.7 64.8 24.0 18.7 29.1 77.5 106.6

2007 21.6 32.5 54.1 18.9 14.8 31.2 81.2 112.4

2008 24.1 32.9 57.1 21.3 17.2 27.0 83.0 110.0

2009 26.7 32.2 58.9 26.8 23.5 26.8 84.8 111.5

2010 25.0 30.4 55.3 24.7 23.1 24.7 86.5 111.3

2011 19.3 35.1 54.4 19.6 16.7 22.3 89.8 112.1

2012 20.2 36.0 56.2 20.2 18.0 23.3 97.6 120.9

2013 23.2 34.1 57.3 W 18.9 21.3 113.1 134.4

2014 24.2 34.4 58.6 W 20.0 18.7 114.0 135.5

2015 27.2 36.9 64.1 26.1 25.7 14.3 121.1 135.5
2016 22.1 28.5 50.7 22.1 17.2 15.3 128.6 143.9

Sources: U.S. Energy Information Administration:  1994-2002-Uranium Industry Annual, Tables 28, 29, 30 and 31. 2003-16-Form EIA-858, "Uranium Marketing Annual Survey".

mi l l ion pounds  U3O8 equiva lent

W = Data withheld to avoid disclosure of individual company data.

Notes: Totals may not equal sum of components because of independent rounding. Foreign purchase: A uranium purchase of foreign-origin uranium from a firm located outside the United States. 
Foreign sale: A uranium sale to a firm located outside the United States.
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Figure S5. Total commercial uranium inventories of U.S. suppliers and owners and operators of U.S. civilian nuclear power reactors, 1994-
2016 

million pounds U3O8 equivalent 
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Table S3b. Weighted-average price of foreign purchases and foreign sales by U.S. suppliers and owners and operators of U.S. civilian nuclear 
power reactors, 1994-2016 

Delivery 
year

Foreign purchases by 
U.S. suppliers

Foreign purchases by 
owners and operators 

of U.S. civilian nuclear 
power reactors

Total foreign purchases 
(weighted-average 

price)

U.S. broker and trader 
purchases from foreign 

suppliers (weighted-
average price)

Foreign sales (weighted-
average price)

1994 7.78 10.53 8.95 7.87 11.34

1995 8.96 11.39 10.20 9.02 13.48

1996 11.78 14.41 13.15 11.78 14.20

1997 10.61 12.89 11.81 10.71 12.39

1998 10.50 11.96 11.19 10.77 12.05

1999 9.42 11.45 10.55 9.60 11.97

2000 8.45 10.68 9.84 8.61 8.48

2001 8.98 9.87 9.51 8.87 8.79

2002 9.65 10.37 10.05 9.59 10.04

2003 10.19 10.79 10.59 10.19 10.39

2004 11.21 13.13 12.25 11.15 12.63

2005 15.11 14.63 14.83 15.68 20.70

2006 20.28 18.66 19.31 21.61 32.87

2007 36.59 32.58 34.18 39.88 55.47

2008 33.30 47.46 41.30 35.39 45.62

2009 34.80 46.55 41.23 34.88 41.48

2010 41.30 51.69 47.01 41.23 42.78

2011 48.80 56.87 54.00 49.27 49.05

2012 46.80 54.08 51.44 47.08 47.57

2013 43.25 51.64 48.24 W 42.75

2014 39.13 47.62 44.11 W 35.69

2015 40.68 44.70 42.96 40.77 35.69
2016 36.03 44.08 40.45 36.09 33.66

dol lars  per pound U3O8 equiva lent

W = Data withheld to avoid disclosure of individual company data.

Sources: U.S. Energy Information Administration:  1994-2002-Uranium Industry Annual, Tables 28, 29, 30 and 31. 2003-16-Form EIA-858, "Uranium 
Marketing Annual Survey".

Notes: Totals may not equal sum of components because of independent rounding. Foreign purchase: A uranium purchase of foreign-origin 
uranium from a firm located outside the United States. Foreign sale: A uranium sale to a firm located outside the United States.  Weighted-
average prices are not adjusted for inflation.
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Figure S6. Weighted-average price of foreign purchases and foreign sales of uranium, 1994-2016 

dollars per pound U3O8 equivalent 
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Table 1. Uranium purchased by owners and operators of U.S. civilian nuclear power reactors by supplier and delivery year, 
2012-16 

thousand pounds U3O8 equivalent; dollars per pound U3O8 equivalent 

Deliveries 2012 2013 2014 2015 2016 

Purchased from U.S. producers 

Purchases of U.S.-origin and foreign-
origin uranium W W W 1,455 2,169 

Weighted-average price W W W 52.35 48.86 

Purchased from U.S. brokers and traders 

Purchases of U.S.-origin and foreign-
origin uranium 11,545 12,835 17,111 13,852 7,862 

Weighted-average price 54.44 50.44 42.90 44.67 50.56 

Purchased from other owners and operators of U.S. civilian nuclear power reactors 

Purchases 0 0 0 W W 

Weighted-average price -- -- -- W W 

Purchased from other U.S. suppliers 

Purchases of U.S.-origin and foreign-
origin uranium W W W W W 

Weighted-average price W W W W W 

Purchased from foreign suppliers 

Purchases of U.S.-origin and foreign-
origin uranium 37,624 37,405 34,404 38,184 39,469 

Weighted-average price 54.40 51.93 47.62 44.66 44.85 

Total purchased by owners and operators of U.S. civilian nuclear power reactors 
Purchases of U.S.-origin and foreign-
origin uranium 57,520 57,403 53,349 56,524 50,595 

Weighted-average price 54.99 51.99 46.16 44.13 42.43 
W = Data withheld to avoid disclosure of individual company data.   

-- = Not applicable.  

Notes: "Other U.S. Suppliers" are U.S. converters, enrichers, and fabricators.  Totals may not equal sum of components because of 
independent rounding. Weighted-average prices are not adjusted for inflation. 
Source:  U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey"  (2012-16). 
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Figure 1. Uranium purchased by owners and operators of U.S. civilian nuclear power reactors by supplier and delivery year, 
2012-16 

 thousand pounds U3O8 equivalent 
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Figure 2. Weighted-average price of uranium purchased by owners and operators of U.S. civilian nuclear power reactors by 
supplier and delivery year, 2012-16 

dollars per pound U3O8 equivalent 
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Table 2. Uranium purchased by owners and operators of U.S. civilian nuclear power reactors by origin and delivery year, 2012-
16 

thousand pounds U3O8 equivalent; dollars per pound U3O8 equivalent 

Deliveries 2012 2013 2014 2015 2016 

U.S.-origin uranium 
Purchases 9,807 9,484 3,316 3,419 5,424 
Weighted-average price 59.44 56.37 48.11 43.86 43.92 
Foreign-origin uranium 
Purchases 47,713 47,919 50,033 53,106 45,171 
Weighted-average price 54.07 51.13 46.03 44.14 42.26 
Total 
Purchases 57,520 57,403 53,349 56,524 50,595 
Weighted-average price 54.99 51.99 46.16 44.13 42.43 
Notes: Totals may not equal sum of components because of independent rounding. Weighted-average 
prices are not adjusted for inflation. 

Source:  U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey"  
(2012-16). 
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Figure 3. Uranium purchased by owners and operators of U.S. civilian nuclear power reactors by origin and delivery year, 
2012-16 

thousand pounds U3O8 equivalent 
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Figure 4. Weighted-average price of uranium purchased by owners and operators of U.S. civilian nuclear power reactors by 
origin and delivery year, 2012-16 

dollars per pound U3O8 equivalent 
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Table 3. Uranium purchased by owners and operators of U.S. civilian nuclear power reactors by origin country and delivery 
year, 2012-16 

thousand pounds U3O8 equivalent; dollars per pound U3O8 equivalent 

Origin country 

Deliveries in 2012 Deliveries in 2013 Deliveries in 2014 Deliveries in 2015 Deliveries in 2016 

Purchases 

Weighted-
average 

price Purchases 

Weighted-
average 

price Purchases 

Weighted-
average 

price Purchases 

Weighted-
average 

price Purchases 

Weighted-
average 

price 

Australia 6,724 51.17 10,741 49.92 10,511 48.03 9,678 44.16 8,963 43.05 
Brazil W W W W W W 0 -- W W 
Bulgaria 0 -- 0 -- 0 -- W W W W 
Canada 13,584 56.75 7,808 52.61 9,789 45.87 16,876 45.84 11,119 43.22 
China W W W W W W 0 -- W W 
Czech Republic 0 -- W W W W W W W W 
Germany 0 -- W W 0 -- 0 -- W W 
Hungary 0 -- W W 0 -- 0 -- 0 -- 
Kazakhstan 6,234 51.69 6,454 46.73 12,032 44.47 10,723 42.82 10,806 39.91 
Malawi W W 1,277 59.89 1,514 44.94 W W 519 41.38 
Namibia 5,986 54.56 5,677 49.78 4,603 45.54 3,456 48.57 1,993 44.30 
Niger 2,133 50.45 1,666 51.26 1,316 42.86 922 39.74 1,032 44.12 
Portugal 0 -- W W 0 -- 0 -- 0 -- 
Russia 7,643 54.40 10,580 53.73 6,859 45.65 9,063 40.87 6,539 43.85 
South Africa 1,243 56.45 186 46.72 938 43.71 826 37.64 1,169 43.75 
Ukraine W W 0 -- W W 0 -- W W 
United Kingdom 0 -- 0 -- W W 0 -- 0 -- 
Uzbekistan 2,576 52.80 3,064 50.02 1,779 46.84 1,040 47.90 2,030 39.18 
unknown 0 -- W W W W W W W W 
Foreign Total 47,713 54.07 47,919 51.13 50,033 46.03 53,106 44.14 45,171 42.26 
United States 9,807 59.44 9,484 56.37 3,316 48.11 3,419 43.86 5,424 43.92 
Total Purchases 57,520 54.99 57,403 51.99 53,349 46.16 56,524 44.13 50,595 42.43 
W = Data withheld to avoid disclosure of individual company data.  -- = Not applicable.  
Notes: Totals may not equal sum of components because of independent rounding. Weighted-average prices are not adjusted for inflation. 
Source: U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey" (2012-16). 
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Figure 5. Uranium purchased by owners and operators of U.S. civilian nuclear power reactors by selected origin country and 
delivery year, 2012-16 

thousand pounds U3O8 equivalent 

Source: U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey"  (2012-16). 
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Table 4. Uranium purchased by owners and operators of U.S. civilian nuclear power reactors by origin and material type, 2016 
deliveries 

thousand pounds U3O8 equivalent; dollars per pound U3O8 equivalent 

Deliveries 
Uranium 

concentrate Natural UF6 Enriched UF6 
Natural UF6 and 

Enriched UF6 Total 

U.S.-origin uranium 

Purchases  2,454 W W 2,970 5,424 

Weighted-average price 44.71 W W 43.15 43.92 

Foreign-origin uranium 

Purchases  24,975 W W 20,195 45,171 

Weighted-average price 40.44 W W 44.72 42.26 

Total 

Purchases  27,430 14,628 8,537 23,165 50,595 

Weighted-average price 40.82 44.91 43.88 44.53 42.43 
W = Data withheld to avoid disclosure of individual company data. 

Notes: Totals may not equal sum of components because of independent rounding. Weighted-average prices are not adjusted for inflation. 
Natural UF6 is uranium hexafluoride. The natural UF6 and enriched UF6 quantity represents only the U3O8 equivalent uranium-component 
quantity specified in the contract for each delivery of natural UF6 and enriched UF6. The natural UF6 and enriched UF6 weighted-average price 
represent only the U3O8 equivalent uranium-component price specified in the contract for each delivery of natural UF6 and enriched UF6, and 
does not include the conversion service and enrichment service components. 

Source: U.S. Energy Information Administration, Form EIA-858 "Uranium Marketing Annual Survey" (2016). 
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Figure 6. Uranium purchased by owners and operators of U.S. civilian nuclear power reactors by  material type, 2016 
deliveries 

thousand pounds U3O8 equivalent 
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Table 5. Average price and quantity for uranium purchased by owners and operators of U.S. civilian nuclear power reactors by 
pricing mechanisms and delivery year, 2015-16 

dollars per pound U3O8 equivalent; thousand pounds U3O8 equivalent 

Pricing mechanisms 

Domestic purchases 1 Foreign purchases 2 Total purchases 

2015 2016 2015 2016 2015 2016 

Contract-specified (fixed and base-escalated) pricing 

Weighted-average price 40.34 39.82 44.93 47.09 42.88 42.78 

Quantity with reported price  13,862 13,917 17,241 14,439 31,104 30,344 

Spot-market pricing 

Weighted-average price 38.22 26.08 35.94 34.61 36.36 31.73 

Quantity with reported price  876 871 3,881 3,064 4,756 4,448 

Other pricing 

Weighted-average price 53.59 52.67 46.74 42.52 48.19 45.30 

Quantity with reported price  3,931 3,524 14,666 9,335 18,597 12,858 

All pricing mechanisms 

Weighted-average price 43.03 41.64 44.70 44.08 44.13 42.43 

Quantity with reported price  18,669 18,312 35,788 26,837 54,457 47,650 

Total quantity 19,612 18,797 36,912 28,512 56,524 50,595 
1 A uranium purchase of both U.S.-origin uranium or from a firm located in the United States. 

2 A uranium purchase of foreign-origin uranium from a firm located outside of the United States. 
Notes: Totals may not equal sum of components because of independent rounding or a unique procurement 
method using multiple or unknown sources. Weighted-average prices are not adjusted for inflation. 

Source: U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey" (2015-16). 

 

 

 

 

Exhibit 6 
34 of 71



Figure 7. Average price for uranium purchased by owners and operators of U.S. civilian nuclear power reactors by pricing 
mechanisms and delivery year, 2015-16 

dollars per pound U3O8 equivalent 
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Table 6a. Uranium purchased by owners and operators of U.S. civilian nuclear power reactors ranked by price and distributed 
by quantity, 2014-16 deliveries 

thousand pounds U3O8 equivalent; dollars per pound U3O8 equivalent 

Quantity 
distribution 1 

Deliveries in 
2014  Deliveries in 2015 Deliveries in 2016 

Quantity with 
reported price 

Weighted-
average price 

Quantity with 
reported price 

Weighted-
average price 

Quantity with 
reported price 

Weighted-
average price 

First  6,665 30.26 6,807 29.68 5,956 21.64 

Second  6,665 35.11 6,807 36.03 5,956 28.18 

Third  6,665 39.29 6,807 38.63 5,956 34.60 

Fourth  6,665 43.36 6,807 41.80 5,956 39.41 

Fifth  6,665 46.74 6,807 44.63 5,956 42.82 

Sixth  6,665 50.65 6,807 47.84 5,956 47.59 

Seventh  6,665 55.49 6,807 52.69 5,956 54.68 

Eighth  6,665 68.37 6,807 61.70 5,956 70.52 

Total 53,323 46.16 54,457 44.13 47,650 42.43 
1 Distribution divides total quantity of uranium delivered (with a price) into eight distributions by price (sorted from lowest to 
highest) and provides the quantity-weighted average price for each distribution. 

Notes: Totals may not equal sum of components because of independent rounding. Weighted-average prices are not 
adjusted for inflation. 
Source: U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey" (2014-16). 
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Table 6b. Uranium purchased by owners and operators of U.S. civilian nuclear power reactors ranked by price and distributed 
by purchaser, 2014-16 deliveries 

thousand pounds U3O8 equivalent; dollars per pound U3O8 equivalent 

Distribution 
of 
purchasers 

Deliveries in 2014 Deliveries in 2015 Deliveries in 2016 

Number of 
purchasers 

Quantity 
with 

reported 
price 

Weighted-
average 

price 
Number of 
purchasers 

Quantity 
with 

reported 
price 

Weighted-
average 

price 
Number of 
purchasers 

Quantity 
with 

reported 
price 

Weighted-
average 

price 
First  8 11,681 37.64 8 11,864 39.35 7 9,736 34.43 
Second  7 8,493 42.68 7 22,481 43.16 7 7,195 39.70 
Third  7 21,805 48.04 7 10,889 46.47 7 20,508 42.87 
Fourth  7 11,344 53.91 7 9,222 49.86 6 10,212 51.10 
Total 29 53,323 46.16 29 54,457 44.13 27 47,650 42.43 
Notes: Totals may not equal sum of components because of independent rounding.  Weighted-average prices are not adjusted for 
inflation. 
Source: U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey" (2014-16).   
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Table 7. Uranium purchased by owners and operators of U.S. civilian nuclear power reactors by contract type and material 
type, 2016 deliveries 

thousand pounds U3O8 equivalent; dollars per pound U3O8 equivalent 

Material Type 

Spot Contracts 1 Long-Term Contracts 2 Total 

Quantity with 
reported price 

Weighted-
average price 

Quantity with 
reported price 

Weighted-
average price 

Quantity with 
reported price 

Weighted-
average price 

U3O8 7,822 31.07 19,595 44.71 27,417 40.82 

Natural UF6 W W W W 14,367 44.91 

Enriched UF6 W W W W 5,866 43.88 

Total 10,636 29.62 37,014 46.11 47,650 42.43 
  

1 A one-time delivery (usually) of the entire contract to occur within one year of contract execution (signed date).   
2 One or more deliveries to occur after a year following contract execution (signed date).    
Notes: Totals may not equal sum of components because of independent rounding. Weighted-average prices are not adjusted for inflation.   
UF6 is uranium hexafluoride. The natural UF6 and enriched UF6 quantity represents only the U3O8 equivalent uranium-component quantity specified in the contract 
for each delivery of natural UF6 and enriched UF6. The natural UF6 and enriched UF6 weighted-average price represent only the U3O8 equivalent uranium-
component price specified in the contract for each delivery of natural UF6 and enriched UF6, and does not include the conversion service and enrichment service 
components. 

Source: U.S. Energy Information Administration, Form EIA-858 "Uranium Marketing Annual Survey" (2016).   
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Table 8. Contracts signed in 2016 by owners and operators of U.S. civilian nuclear power reactors by contract type 

thousand pounds U3O8 equivalent; dollars per pound U3O8 equivalent 

        

Purchase contract type 
(Signed in 2016) 

Quantity of deliveries 
received in 2016 Weighted-average price 

Number of purchase 
contracts for 

deliveries in 2016 

Spot 6,280 24.59 45 

Long-term 2,385 25.94 5 

Total 8,665 24.86 50 
  

Notes: Totals may not equal sum of components because of independent rounding. Weighted-average prices 
are not adjusted for inflation. 

Source: U.S. Energy Information Administration, Form EIA-858 "Uranium Marketing Annual Survey" (2016). 

 

  

Exhibit 6 
39 of 71



Table 9. Contracted purchases of uranium by owners and operators of U.S. civilian nuclear power reactors, signed in 2015, by 
delivery year, 2017-26 

thousand pounds U3O8 equivalent 

   
Year of delivery Minimum Maximum 

2017 4,617 4,959 

2018 5,196 5,952 

2019 3,819 4,290 

2020 2,940 3,446 

2021 1,750 2,318 

2022 836 994 

2023 1,347 2,483 

2024 W 2,063 

2025 W W 

2026 0 W 

Total 21,942  28,172  
W = Data withheld to avoid disclosure of individual company data. 

Note: Totals may not equal sum of components because of 
independent rounding. 

Source: U.S. Energy Information Administration, Form EIA-858 
"Uranium Marketing Annual Survey" (2016). 
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Figure 8.  Contracted purchases of uranium by owners and operators of U.S. civilian nuclear power reactors, signed in in 2015, 
by delivery year, 2017-22 

thousand pounds U3O8 equivalent 
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Table 10. Contracted purchases of uranium from suppliers by owners and operators of U.S. civilian nuclear power reactors, in 
effect at the end of 2016, by delivery year, 2017-26 

thousand pounds U3O8 equivalent 

Year of delivery 

Contracted purchases from 
U.S. suppliers 

Contracted purchases from 
foreign suppliers 

Contracted purchases from all 
suppliers 

Minimum Maximum Minimum Maximum Minimum Maximum 

2017 7,931 9,182 28,906 30,911 36,837 40,093 

2018 7,081 7,619 25,678 28,180 32,759 35,799 

2019 7,903 8,694 17,735 19,880 25,638 28,574 

2020 4,429 6,234 13,637 16,040 18,066 22,274 

2021 3,915 5,691 8,675 9,710 12,590 15,401 

2022 1,718 2,238 6,554 7,037 8,272 9,274 

2023 1,741 2,267 5,859 7,319 7,600 9,586 

2024 W 1,352 W 6,178 W 7,530 

2025 W 1,642 W 3,428 W 5,069 

2026 0 0 W 1,153 W 1,153 

Total 36,885 44,917 115,231 129,836 152,115 174,753 
W = Data withheld to avoid disclosure of individual company data.  

Note: Totals may not equal sum of components because of independent rounding. 
Source: U.S. Energy Information Administration, Form EIA-858 "Uranium Marketing Annual Survey" (2016). 
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Figure 9. Maximum contracted purchases of uranium from suppliers by owners and operators of U.S. civilian nuclear power 
reactors, in effect at the end of 2015, by delivery year, 2017-24 

thousand pounds U3O8 equivalent 
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Table 11. Unfilled uranium market requirements of owners and operators of U.S. civilian nuclear power reactors, 2016-26 

thousand pounds U3O8 equivalent 

Year 

As of December 31, 2015 As of December 31, 2016 

Annual Cumulative Annual Cumulative 

2016 3,152 3,152 - -- 

2017 4,656 7,807 3,290 3,290 

2018 9,943 17,750 6,255 9,544 

2019 12,204 29,954 8,330 17,874 

2020 21,404 51,358 10,662 28,536 

2021 35,154 86,513 18,895 47,430 

2022 41,497 128,010 32,171 79,601 

2023 40,790 168,799 33,634 113,235 

2024 47,313 216,112 38,125 151,360 

2025 42,750 258,862 41,243 192,603 

2026 - -- 40,691 233,294 
- = No data reported.  -- = Not applicable. 

Note: Totals may not equal sum of components because of independent rounding. 
Source: U.S. Energy Information Administration, Form EIA-858 "Uranium Marketing 
Annual Survey" (2015-16). 
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Figure 10. Annual unfilled uranium market requirements of owners and operators of U.S. civilian nuclear power reactors, as of 
12/31/2015 and 12/31/2016 

thousand pounds U3O8 equivalent 

   

0

10,000

20,000

30,000

40,000

50,000

+1 Year +2 Years +3 Years +4 Years +5 Years +6 Years +7 Years +8 Years +9 Years +10
Years

Source: U.S. Energy Information Administration, Form EIA-858 "Uranium Marketing Annual 
Survey" (2015-16).

As of December 31, 2015 As of December 31, 2016

Exhibit 6 
45 of 71



Table 12.  Maximum anticipated uranium market requirements of owners and operators of U.S. civilian nuclear power 
reactors, 2017-26, as of December 31, 2016 

thousand pounds U3O8 equivalent 

Year 
Maximum under 

purchase contracts 
Unfilled market 

requirements 
Maximum anticipated 
market requirements 

Enrichment feed 
deliveries 

2017 40,093 3,290 43,383 45,591 

2018 35,799 6,255 42,053 47,193 

2019 28,574 8,330 36,904 44,489 

2020 22,274 10,662 32,936 47,127 

2021 15,401 18,895 34,295 46,208 

2022 9,274 32,171 41,445 46,690 

2023 9,586 33,634 43,219 44,110 

2024 7,530 38,125 45,655 48,108 

2025 5,069 41,243 46,312 45,514 

2026 1,153 40,691 41,844 42,228 

Total 174,753 233,294 408,047 457,259 
Note: Totals may not equal sum of components because of independent rounding. 
Source: U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey" (2016). 
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Figure 11. Maximum anticipated uranium market requirements of owners and operators of U.S. civilian nuclear power 
reactors, 2016-25, as of December 31, 2015 

thousand pounds U3O8 equivalent 
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Table 13. Deliveries of uranium feed by owners and operators of U.S. civilian nuclear power reactors by enrichment country 
and delivery year, 2014-16 

thousand pounds U3O8 equivalent 

Enrichment country 

Feed deliveries in 2014 Feed deliveries in 2015 Feed deliveries in 2016 

U.S.-
origin 

Foreign-
origin Total 

U.S.-
origin 

Foreign-
origin Total 

U.S.-
origin 

Foreign-
origin Total 

China  W   W   W  0  W   W  0 0                -    

France 0 3,055 3,055  W   W  3,299  W   W  
          

2,555  

Germany  W   W  2140  W   W   W   W   W   W  

Netherlands 0 3,115 3,115  W   W  4,180 
           

666  
          

2,832  
          

3,498  

Russia 0  W   W  0 2089 2089  W   W  
          

3,974  

United Kingdom  W   W  2,975  W   W  3,460 0  W   W  

Europe 1  W   W  6,750 0 8297 8,297 721 
          

7,773  
          

8,494  

unknown 2 0 0 0 0  W   W  0 0                -    

Foreign total 826 21,248 22,074 1,056 22,437 23,493 
        

2,334  
        

18,106  
        

20,440  

United States 1,893 17,961 19,854 1,485 16,407 17,892 
        

2,463  
        

20,207  
        

22,670  

Total 2,719 39,209 41,928 2,541 38,844 41,385 
        

4,798  
        

38,313  
        

43,110  
W = Data withheld to avoid disclosure of individual company data.  

1 Specific country in Europe was not reported. 
2 Specific country was not reported. 
Note: Totals may not equal sum of components because of independent rounding. 
Source: U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey" (2014-16). 
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Figure 12. Deliveries of uranium feed for U.S. and foreign enrichment by owners and operators of U.S. civilian nuclear power 
reactors by delivery year, 2014-16 

thousand pounds U3O8 equivalent 
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Table 14. Deliveries of uranium feed for enrichment by owners and operators of U.S. civilian nuclear power reactors by origin 
country and delivery year, 2014-16 

thousand pounds U3O8 equivalent 

Origin country of 
feed 

Deliveries in 2014 Deliveries in 2015 Deliveries in 2016 

U.S. 
enrichment 

Foreign 
enrichment Total 

U.S. 
enrichment 

Foreign 
enrichment Total 

U.S. 
enrichment 

Foreign 
enrichment Total 

Australia 910 4,467 5,377 1,673 3,797 5,470 6,524 3,098 9,622 

Brazil 0 W W 0 W W W W W 

Canada 5,424 4,315 9,738 6,212 9,698 15,910 6,635 6,912 13,546 

China 0 W W 0 W W 0 0 0 

Czech Republic 0 0 0 0 W W W W W 

Kazakhstan W W 3,868 3,490 4,173 7,662 2,658 5,027 7,685 

Malawi W W 745 W W 347 W W W 

Namibia 1,143 1,798 2,941 963 1,588 2,551 1,033 698 1,731 

Niger W W 1,322 0 W W W W W 

Portugal 0 0 0 0 0 0 0 0 0 

Russia 8,313 4,174 12,486 4,019 1,490 5,509 W W 4,163 

South Africa 109 322 431 W W 445 W W 296 

Ukraine 0 W W 0 0 0 0 0 0 

United Kingdom W 0 W 0 0 0 0 0 0 

Uzbekistan W W 823 W W 108 W W 581 

unknown 0 0 0 0 W W W W W 

Foreign total 17,961 21,248 39,209 16,407 22,437 38,844 20,207 18,106 38,313 

United States 1,893 826 2,719 1,485 1,056 2,541 2,463 2,334 4,798 

Total 19,854 22,074 41,928 17,892 23,493 41,385 22,670 20,440 43,110 
W = Data withheld to avoid disclosure of individual company data. 

Note: Totals may not equal sum of components because of independent rounding. 
Source: U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey" (2013-16). 
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Figure 13. Deliveries of uranium feed for enrichment by owners and operators of U.S. civilian nuclear power reactors by 
selected origin country of feed and delivery year, 2014-16 
thousand pounds U3O8 equivalent 
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Table 15. Shipments of uranium feed by owners and operators of U.S. civilian nuclear power reactors to domestic and foreign 
enrichment suppliers, 2016-25 

thousand pounds U3O8 equivalent 

Year of shipment 

Amount of feed to be shipped Change from 2015 to 2016 
As of As of 

Annual Cumulative December 31, 2015 December 31, 2016 

2017 43,576 45,591 2,015 2,015 

2018 41,579 47,193 5,614 7,629 

2019 40,326 44,489 4,163 11,792 

2020 45,243 47,127 1,884 13,676 

2021 47,024 46,208 -816 12,860 

2022 47,139 46,690 -449 12,411 

2023 45,242 44,110 -1,132 11,279 

2024 51,712 48,108 -3,604 7,675 

2025 45,224 45,514 290 7,965 

2026 - 42,228 -- -- 
- = No data reported.   -- = Not applicable. 

Note: Totals may not equal sum of components because of independent rounding. 

Source: U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey" (2014-
15). 
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Figure 14. Shipments of uranium feed by owners and operators of U.S. civilian nuclear power reactors to domestic and foreign 
enrichment suppliers, 2017-25 

thousand pounds U3O8 equivalent 
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Table 16. Purchases of enrichment services by owners and operators of U.S. civilian nuclear power reactors by origin country 
and year, 2012-16 

thousand separative work units (SWU) 

Country of enrichment service (SWU-
origin) 2012 2013 2014 2015 2016 

China W W 636 W W 

France 0 0 0 0 0 

Germany 1,075  753 1,005 1,281 1,636 

Netherlands 1,496  2,112 1,801 2,385 2,546 

Russia 6,560  2,491 3,083 2,234 3,188 

United Kingdom 2,648  2,674 2,435 2,522 1,003 

Europe 1 W 0 W 0 W 

Other 2 W W W W 501 

Foreign total 12,330  8,464 9,165 8,769 9,524 

United States 3,261  3,867 3,773 4,146 4,756 

Total 15,590  12,331 12,939 12,914 14,280 

Average price (US$ per SWU) 
                

141.36  
                

142.22  
                

140.75  
                

136.88  
                

131.00  
W = Data withheld to avoid disclosure of individual company data. 

1 Specific country in Europe was not reported. 
2 Specific country was not reported. 

Notes: Totals may not equal sum of components because of independent rounding. Average prices are not adjusted for inflation. 
Source: U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey" (2012-16). 
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Figure 15. Purchases of enrichment services by owners and operators of U.S. civilian nuclear power reactors by selected origin 
country and year, 2012-16 

thousand separative work units (SWU) 
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Table 17. Purchases of enrichment services by owners and operators of U.S. civilian nuclear power reactors by contract type 
in delivery year, 2016 

thousand separative work units (SWU) 

Enrichment 
service contract 
type U.S. enrichment 

Foreign 
enrichment Total 

Spot  W W 116  

Long-term  W W 14,164  

Total 4,756  9,524  14,280  
W = Data withheld to avoid disclosure of individual company data. 

Note: Totals may not equal sum of components because of independent rounding. 
Source: U.S. Energy Information Administration, Form EIA-858 "Uranium Marketing 
Annual Survey" (2016). 
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Table 18. Uranium in fuel assemblies loaded into U.S. civilian nuclear power reactors by year, 2012-16 

thousand pounds U3O8 equivalent 

Origin of uranium 2012 2013 2014 2015 P2016 

Domestic-origin uranium 4,825 3,643 3,251 4,050 3,204 

Foreign-origin uranium 44,657 39,000 47,281 43,381 39,291 

Total 49,483 42,642 50,532 47,431 42,495 
P = Preliminary data. Final 2015 fuel assembly data reported in the 2016 survey. 

Notes: Includes only unirradiated uranium in new fuel assemblies loaded into reactors during the year. Does not include 
uranium removed from reactors that subsequently will be reloaded.  Totals may not equal sum of components because 
of independent rounding. 

Source: U.S. Energy Information Administration, Form EIA-858 "Uranium Marketing Annual Survey" (2013-16). 
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Figure 16. Uranium in fuel assemblies loaded into U.S. civilian nuclear power reactors by year, 2012-16 

thousand pounds U3O8 equivalent 
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Table 19. Foreign purchases of uranium by U.S. suppliers and owners and operators of U.S. civilian nuclear power reactors by 
delivery year, 2012-16 

thousand pounds U3O8 equivalent; dollars per pound U3O8 equivalent 

Deliveries 2012 2013 2014 2015 2016 

U.S. suppliers 

Foreign purchases 20,196 23,233 23,684 27,233 22,138 

Weighted-average price 46.80 43.25 39.22 40.68 36.03 

Owners and operators of U.S. civilian nuclear power reactors 

Foreign purchases 36,037 34,195 32,863 37,001 28,512 

Weighted-average price 54.08 51.67 47.51 44.67 44.08 

Total 

Foreign purchases 56,233 57,428 56,547 64,234 50,650 

Weighted-average price 51.44 48.27 44.03 42.95 40.45 
Notes: Totals may not equal sum of components because of independent rounding.  Foreign Purchase: A uranium purchase of 
foreign-origin uranium from a firm located outside of the United States. Weighted-average prices are not adjusted for inflation. 

Source: U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey" (2012-16). 
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Figure 17. Foreign purchases of uranium by U.S. suppliers and owners and operators of U.S. civilian nuclear power reactors by 
delivery year, 2012-16 

thousand pounds U3O8 equivalent 
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Table 20. U.S. broker and trader purchases of uranium by origin, supplier, and delivery year, 2012-16  

thousand pounds U3O8 equivalent; dollars per pound U3O8 equivalent 

Deliveries 2012 2013 2014 2015 2016 

Received U.S.-origin uranium 

Purchases  1,194 W 410 2,702 3,266 

Weighted-average price  51.78 W 33.55 35.04 26.31 

Received foreign-origin uranium 

Purchases  24,606 W 28,743 33,014 34,046 

Weighted-average price  47.75 W 38.42 39.58 32.71 

Total received by U.S. brokers and traders 

Purchases  25,800 30,191 29,153 35,716 37,312 

Weighted-average price  47.94 42.95 38.35 39.24 32.11 

Received from foreign suppliers 

Purchases  20,243 W W 26,069 22,088 

Weighted-average price  47.08 W W 41 36.09 
W = Data withheld to avoid disclosure of 
individual company data. 

          

Notes: Totals may not equal sum of components because of independent rounding. Weighted-average prices are not adjusted for inflation. 

Source: U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey" (2012-16). 
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Figure 18. U.S. broker and trader purchases of uranium by delivery year, 2012-16 

thousand pounds U3O8 equivalent 
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Table 21. Foreign sales of uranium from U.S. suppliers and owners and operators of U.S. civilian nuclear power reactors by 
origin and delivery year, 2012-16 

thousand pounds U3O8 equivalent; dollars per pound U3O8 equivalent 

Deliveries to foreign suppliers and utilities 2012 2013 2014 2015 2016 

U.S.-origin uranium 

Foreign sales  4,798 4,148 4,210 4,258 3,142 

Weighted-average price 47.53 43.10 32.91 37.85 25.99 

Foreign-origin uranium 

Foreign sales  13,185 14,717 15,794 21,465 14,034 

Weighted-average price 47.58 42.66 36.43 39.58 35.38 

Total sent: 

Foreign sales 17,982 18,864 20,004 25,723 17,176 

Weighted-average price 47.57 42.75 35.69 39.29 33.66 

From owners and operators of U.S. civilian nuclear power reactors, U.S. producers, and other U.S. suppliers 

Foreign sales  3,699 4,177 4,493 6,022 3,153 

Weighted-average price 47.26 44.61 36.45 38.77 30.26 

From U.S. brokers and traders 

Foreign sales  14,284 14,687 15,511 19,700 14,023 

Weighted-average price 47.65 42.26 35.47 39.45 34.43 
Notes: "Other U.S. Suppliers" are U.S. converters, enrichers, and fabricators. Totals may not equal sum of components 
because of independent rounding.  Foreign sale: A uranium sale to a firm located outside the United States.  Weighted-
average prices are not adjusted for inflation. 

Source: U.S. Energy Information Administration: Form EIA-858 "Uranium Marketing Annual Survey" (2012-16). 
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Figure 19. Foreign sales of uranium from U.S. suppliers and owners and operators of U.S. civilian nuclear power reactors by 
origin and delivery year, 2012-16 

thousand pounds U3O8 equivalent 
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Table 22. Inventories of natural and enriched uranium by material type as of end of year, 2012-16 

thousand pounds U3O8 equivalent 

Type of Uranium Inventory Owned by 

Inventories at the end of the year 

2012 2013 2014 2015 P2016 

Owners and operators of U.S. civilian nuclear power 
reactors inventories  97,647 113,077 114,046 121,131 128,554 

Uranium concentrate (U3O8) 15,963 18,131 19,060 20,635 20,790 

Natural UF6 29,084 38,332 40,803 48,136 54,231 

Enriched UF6 38,428 40,841 43,382 41,557 43,704 

Fabricated fuel (not inserted into a reactor) 14,173 15,773 10,802 10,803 9,829 

U.S. supplier inventories 23,289 21,342 18,682 14,340 15,310 

Uranium concentrate (U3O8) W 7,658 6,170 6,289 7,184 

Natural UF6 W W W W W 

Enriched UF6 W W W W W 

Fabricated fuel (not inserted into a reactor) 0 0 0 0 0 

Total Commercial Inventories  120,936 134,418 132,728 135,471 143,864 
P = Preliminary data. Final 2015 inventory data reported in the 2016 survey. 

W = Data withheld to avoid disclosure of individual company data. 

Note:  Totals may not equal sum of components because of independent rounding. 

Source: U.S. Energy Information Administration, Form EIA-858 "Uranium Marketing Annual Survey" (2013-16). 
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Figure 20. Commercial inventories of natural and enriched uranium as of end of year, 2012-16 

thousand pounds U3O8 equivalent 
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Figure 21. Owners and operators of U.S. civilian nuclear power reactors inventories by material type as of end of year, 2012-
16 
thousand pounds U3O8 equivalent 
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Table 23. Inventories of uranium by owner as of end of year, 2012-16 

thousand pounds U3O8 equivalent 

Owner of uranium inventory 

Inventories at the End of Year 

2012 2013 2014 2015 P2016 

Owners and operators of U.S. civilian nuclear power reactors 97,647 113,007 114,046 121,131 128,554 

U.S. brokers and traders 5,677 7,926 5,916 5,678 7,554 

U.S. converter, enrichers, fabricators, and producers 17,611 13,416 12,766 8,662 7,756 

Total commercial inventories  120,936 134,418 132,728 135,471 143,864 
P = Preliminary data. Final 2015 inventory data reported in the 2016 survey. 

Note: Totals may not equal sum of components because of independent rounding. 

Source: U.S. Energy Information Administration, Form EIA-858 "Uranium Marketing Annual Survey" (2013-16). 
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Figure 22. Commercial inventories of uranium by owner as of end of year, 2012-16 

thousand pounds U3O8 equivalent 
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U.S. converter, enrichers, fabricators, and producers

Owners and operators of U.S. civilian nuclear power reactors
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Table 24. Uranium sellers to owners and operators of U.S. civilian nuclear power reactors, 2014-16  

 

2014 2015 2016

Advance Uranium Asset Management Ltd. AREVA / AREVA NC, Inc. AREVA / AREVA NC, Inc.

AREVA / AREVA NC, Inc. ARMZ (AtomRedMetZoloto) ARMZ (AtomRedMetZoloto)

ARMZ (AtomRedMetZoloto) BHP Bi l l i ton Olympic Dam Corporation Pty Ltd BHP Bi l l i ton Olympic Dam Corporation Pty Ltd

BHP Bi l l i ton Olympic Dam Corporation Pty Ltd CAMECO CAMECO

CAMECO CGN Global  Uranium Limited CGN Global  Uranium Limited

Deutsche Bank ConverDyn ConverDyn

Energy Fuels  Resources Deutsche Bank Deutsche Bank

Energy Resources  of Austra l ia  Ltd. Duke Energy Florida, Inc. Duke Energy Florida, Inc.

Energy USA, Inc. Energy Fuels  Resources Energy Fuels  Resources

Itochu Corporation / Itochu International Energy Resources  of Austra l ia  Ltd. Energy Resources  of Austra l ia  Ltd.

J. Aron & Company Energy USA, Inc. Energy USA, Inc.

Kazatomprom Itochu Corporation / Itochu International Itochu Corporation / Itochu International

Langer Heinrich Uranium Ltd (Pa ladin Energy) Kazatomprom Kazatomprom

Mestena Uranium LLC Langer Heinrich Uranium Ltd (Pa ladin Energy) Langer Heinrich Uranium Ltd (Pa ladin Energy)

MTM Trading, LLC Macquarie Bank Macquarie Bank

Nufcor International  Limited Mitsui  & Co. Mitsui  & Co.

NUKEM, Inc. MTM Trading, LLC MTM Trading, LLC

NYNCO Trading, Ltd. Nufcor International  Limited Nufcor International  Limited

Paladin Resources  Limited / Pa ladin Energy NUKEM, Inc. NUKEM, Inc. / RWE Nukem

PPL Energy Plus  LLC NYNCO Trading, Ltd. NYNCO Trading, Ltd.

Rio Tinto Uranium Limited Paladin Resources  Limited / Pa ladin Energy Paladin Resources  Limited / Pa ladin Energy

Ross ing Uranium Limited Rio Tinto Uranium Limited Rio Tinto Uranium Limited
SOPAMIN (Société de Patrimoine des  Mines  du Niger 
"Heri tage Society of Mines  in Niger") Ross ing Uranium Limited Ross ing Uranium Limited

TENAM Corporation
SOPAMIN (Société de Patrimoine des  Mines  du Niger 
"Heri tage Society of Mines  in Niger")

SOPAMIN (Société de Patrimoine des  Mines  du Niger 
"Heri tage Society of Mines  in Niger")

TENEX (Techsnabexport) Southern Cross  Resources  Austra l ia  Pty. Ltd. Southern Cross  Resources  Austra l ia  Pty. Ltd.

Traxys  North America , LLC TENAM Corporation TENAM Corporation

UG U.S.A., Inc. TENEX (Techsnabexport) TENEX (Techsnabexport)

Uranerz Energy Corporation Traxys  North America , LLC Traxys  North America , LLC

Uranium One UG U.S.A., Inc. UG U.S.A., Inc.

UrAs ia  Energy Ltd. Uranerz Energy Corporation Uranerz Energy Corporation

URENCO, Inc. Uranium One Uranium One

Ur-Energy / Ur-Energy USA Inc UrAs ia  Energy Ltd. UrAs ia  Energy Ltd.

USEC, Inc. (United States  Enrichment Corporation) URENCO, Inc. URENCO, Inc.

Westinghouse Electric Company, LLC Ur-Energy / Ur-Energy USA Inc Ur-Energy / Ur-Energy USA Inc

USEC, Inc. (United States  Enrichment Corporation) USEC, Inc. (United States  Enrichment Corporation)

Westinghouse Electric Company, LLC Westinghouse Electric Company, LLC

Source: U.S. Energy Information Adminis tration, Form EIA-858 "Uranium Marketing Annual  Survey" (2014-16).
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Table 25. Enrichment service sellers to owners and operators of U.S. civilian nuclear power reactors, 2014-16 

 

2014 2015 2016

AREVA Enrichment Services , LLC / AREVA NC, Inc. AREVA Enrichment Services , LLC / AREVA NC, Inc. AREVA Enrichment Services , LLC / AREVA NC, Inc.

CNEIC (China  Nuclear Energy Industry Corporation) CAMECO CAMECO

LES, LLC (Louis iana Energy Services ) CNEIC (China  Nuclear Energy Industry Corporation) CNEIC (China  Nuclear Energy Industry Corporation)

NYNCO Trading, LTD Energy Northwest Energy Northwest

TENAM Corporation LES, LLC (Louis iana Energy Services ) LES, LLC (Louis iana Energy Services )

TENEX (Techsnabexport Joint Stock Company) TENAM Corporation TENAM Corporation

UG U.S.A., Inc. TENEX (Techsnabexport Joint Stock Company) TENEX (Techsnabexport Joint Stock Company)

URENCO, Inc. UG U.S.A., Inc. UG U.S.A., Inc.

URENCO USA, Inc. URENCO, Inc. URENCO, Inc.

USEC, Inc. (United States  Enrichment Corporation) URENCO USA, Inc. URENCO USA, Inc.

Westinghouse Electric Company, LLC USEC, Inc. (United States  Enrichment Corporation) USEC, Inc. (United States  Enrichment Corporation)

Westinghouse Electric Company, LLC Westinghouse Electric Company, LLC

Source: U.S. Energy Information Adminis tration, Form EIA-858 "Uranium Marketing Annual  Survey" (2014-16).
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Table 9.3  Uranium Overview, Selected Years, 1949-2011

Year

Domestic
Concentrate
Production 1

Purchased
Imports 2

Export 2
Sales 

Electric Plant
Purchases From

Domestic Suppliers

Loaded Into
U.S. Nuclear
Reactors 3

Inventories Average Price

Domestic Suppliers Electric Plants Total Purchased Imports Domestic Purchases

Million Pounds Uranium Oxide Dollars 4 per Pound Uranium Oxide

1949 0.36 4.3 0.0 NA NA NA NA NA NA NA
1950 .92 5.5 .0 NA NA NA NA NA NA NA
1955 5.56 7.6 .0 NA NA NA NA NA NA NA
1960 35.28 36.0 .0 NA NA NA NA NA NA NA
1965 20.88 8.0 .0 NA NA NA NA NA NA NA
1970 25.81 .0 4.2 NA NA NA NA NA – – NA
1975 23.20 1.4 1.0 NA NA NA NA NA NA NA
1976 25.49 3.6 1.2 NA NA NA NA NA NA NA
1977 29.88 5.6 4.0 NA NA NA NA NA NA NA
1978 36.97 5.2 6.8 NA NA NA NA NA NA NA
1979 37.47 3.0 6.2 NA NA NA NA NA NA NA
1980 43.70 3.6 5.8 NA NA NA NA NA NA NA
1981 38.47 6.6 4.4 32.6 NA NA NA 159.2 32.90 34.65
1982 26.87 17.1 6.2 27.1 NA NA NA 174.8 27.23 38.37
1983 21.16 8.2 3.3 24.2 NA NA NA 191.8 26.16 38.21
1984 14.88 12.5 2.2 22.5 NA 25.0 160.2 185.2 21.86 32.65
1985 11.31 11.7 5.3 21.7 NA 23.7 153.2 176.9 20.08 31.43
1986 13.51 13.5 1.6 18.9 NA 27.0 144.1 171.1 20.07 30.01
1987 12.99 15.1 1.0 20.8 NA 25.4 137.8 163.2 19.14 27.37
1988 13.13 15.8 3.3 17.6 NA 19.3 125.5 144.8 19.03 26.15
1989 13.84 13.1 2.1 18.4 NA 22.2 115.8 138.1 16.75 19.56
1990 8.89 23.7 2.0 20.5 NA 26.4 102.7 129.1 12.55 15.70
1991 7.95 16.3 3.5 26.8 34.6 20.7 98.0 118.7 15.55 13.66
1992 5.65 23.3 2.8 23.4 43.0 25.2 92.1 117.3 11.34 13.45
1993 3.06 21.0 3.0 15.5 45.1 24.5 81.2 105.7 10.53 13.14
1994 3.35 36.6 17.7 22.7 40.4 21.5 65.4 86.9 8.95 10.30
1995 6.04 41.3 9.8 22.3 51.1 13.7 58.7 72.5 10.20 11.11
1996 6.32 45.4 11.5 23.7 46.2 13.9 66.1 80.0 13.15 13.81
1997 5.64 43.0 17.0 19.4 48.2 40.4 65.9 106.2 11.81 12.87
1998 4.71 43.7 15.1 21.6 38.2 70.7 65.8 136.5 11.19 12.31
1999 4.61 47.6 8.5 21.4 58.8 68.8 58.3 127.1 10.55 11.88
2000 3.96 44.9 13.6 24.3 51.5 56.5 54.8 111.3 9.84 11.45
2001 2.64 46.7 11.7 27.5 52.7 48.1 55.6 103.8 9.51 10.45
2002 2.34 52.7 15.4 22.7 57.2 48.7 53.5 102.1 10.05 10.35
2003 5,E2.00 53.0 13.2 21.7 62.3 39.9 45.6 85.5 10.59 10.84
2004 2.28 66.1 13.2 28.2 50.1 37.5 57.7 95.2 12.25 11.91
2005 2.69 65.5 20.5 27.3 58.3 29.1 64.7 93.8 14.83 13.98
2006 4.11 64.8 18.7 27.9 51.7 29.1 77.5 106.6 19.31 18.54
2007 4.53 54.1 14.8 18.5 45.5 31.2 81.2 112.4 34.18 33.13
2008 3.90 57.1 17.2 20.4 51.3 27.0 83.0 110.0 41.30 43.43
2009 3.71 58.9 23.5 17.6 49.4 26.8 84.8 111.5 41.23 44.53
2010 4.23 55.3 23.1 16.2 44.3 R 24.7 86.5 R 111.3 47.01 44.88
2011 3.99 54.4 16.7 19.8 P 52.0 P 24.1 P 89.5 P 113.6 54.00 53.41

1 See "Uranium Concentrate" in Glossary.
2 Import quantities through 1970 are reported for fiscal years.  Prior to 1968, the Atomic Energy

Commission was the sole purchaser of all imported uranium oxide.  Trade data prior to 1982 were for
transactions conducted by uranium suppliers only.  For 1982 forward, transactions by uranium buyers
(consumers) have been included.  Buyer imports and exports prior to 1982 are believed to be small.

3 Does not include any fuel rods removed from reactors and later reloaded.
4 Prices are not adjusted for inflation.  See "Nominal Dollars" in Glossary.
5 Value has been rounded to avoid disclosure of individual company data.
R=Revised.  P=Preliminary.  E=Estimate.  NA=Not available.  – – =Not applicable.  

Note:    See "Uranium Oxide" in Glossary.
Web Pages:  •  For all data beginning in 1949, see http://www.eia.gov/totalenergy/data/annual/#nuclear. 

•  For related information, see http://www.eia.gov/nuclear/.
Sources:  •  1949-1966—U.S. Department of Energy, Grand Junction Office, Statistical Data of the

Uranium Industry, Report No. GJO-100, annual reports.  •  1967-2002—U.S. Energy Information
Administration (EIA), Uranium Industry Annual, annual reports.  •  2003-2006—EIA, "Uranium Marketing
Annual Report," annual reports.  •  2007 forward—EIA, "2011 Domestic Uranium Production Report" (May
2012), Table 3; EIA, "2011 Uranium Marketing Annual Report" (May 2012), Tables 5, 18, 19, 21, and 22;
and EIA, Form EIA-858, "Uranium Marketing Annual Survey."
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