
Energy Fuels Resources Corporation       44 Union Boulevard, Suite 600      
Lakewood, CO 80128                      Phone: 303-974-2140 

ENERGY FUELS RESOURCES 
CORPORATION

 
 
 
May 12, 2008 
 
Attn: Maung Maung 
Minor New Source Review Section 
Division of Air Quality – Permitting Branch 
Utah Department of Environmental Quality 
150 North 1950 West 
Salt Lake City, Utah 84116 
 
Re:  Air Permit Small Source Exemption for the Energy Queen Mine 
  
Dear Mr. Maung, 
 
Energy Fuels Resources Corporation (Energy Fuels) submitted estimated air pollution 
calculations to your office of April 16, 2008.  These calculations were presented to show 
that the Energy Queen Mine site is eligible for a small source exemption from an air 
pollution emission notice according to DAR Rule R307-401-9.  Energy Fuels did not 
submit a small source exemption registration form.  This form is attached.  Please include 
it with our April 16, 2008 submittal.  Please note that the “business start-up date” 
provided in item 6 is the anticipated date of the start of mining.  Rehabilitation of the 
mine buildings is currently being performed on-site and rehabilitation of the mine 
working will follow, including dewatering of the mine.  It is anticipated that ore and 
waste rock will not be mined before March 2008 at the earliest. 
 
Feel free to contact me at (303) 974-2151 or Frank Filas at (303) 974-2146 with any 
questions or concerns.  Thank you for your assistance. 
 
Sincerely, 

 
Zach Rogers 
Environmental Engineer 
 
Attachments 
Cc: Frank Filas, Jeff Osborn (Energy Fuels) 



                        Utah Division of Air Quality Revised: 6/21/06 

        SMALL SOURCE EXEMPTION REGISTRATION  
 

Businesses eligible for this exemption shall not: 1) emit more than 5 tons per year of each of the 
following pollutants: sulfur dioxide (SO2), carbon monoxide (CO), nitrogen oxides (NOx), particulate 
matter (PM10), ozone (O3), or volatile organic compounds (VOCs) or 2) emit more than 500 pounds 
per year of any single hazardous air pollutant (HAP), and emit more than 2000 pounds per year 
for any combination of HAPs, or 3) emit less than 500 pounds per year of any air contaminant not 
listed in (1)( or (2) above and less than 2000 pounds per year of any combination of air contaminants 
not listed in (1) or (2) above. 
 
Please keep copies of the registration notice and worksheets on site at your business to verify your 
permit exemption status.  Please be aware that the small source exemption only exempts your 
business from the permitting requirements of R307-401-5 through 8 of the Utah Administrative Code, 
not other applicable air quality regulations. 
 

1. Business Name and Mailing Address: 
   ____________________________ 
   ____________________________ 
   ____________________________ 

____________________________           
Phone #  ( ____ ) ____-__________ 

   Fax #       ( ____ ) ____-__________ 

2.  Business Contact for Air Quality Issues: 
    ______________________________ 
    ______________________________ 
    ______________________________ 
    ______________________________ 
     Phone #  ( ____ ) ____-___________ 
     Fax #      ( ____ ) ____-___________ 

3. Owners Name and Mailing Address: 
    _______________________________ 
    _______________________________ 
    _______________________________ 
    _______________________________ 
     Phone #  ( ____ ) ____-__________ 
     Fax #      ( ____ ) ____-__________ 

4. Business Location (street address if                    
different from above and directions to site): 

    _________________________________ 
    _________________________________ 
    _________________________________ 
    _________________________________ 

5. County where business is located:                   
______________________________  

6. Start-up Date of Business: 
    Month: _____________ Year: _______ 
  

7. Briefly describe your process by describing end products, raw materials, and process                 
equipment used at your business.  Attach additional sheets if necessary. 
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Uranium ore and waste rock will be mined underground and brought to the 
surface via an existing mine shaft.  It will be temporarily stored on-site 
while awaiting shipment to a mill.  Waste rock will will be permanently 
stored on-site.  Ore and waste rock will be loaded will front end loaders 
and transported with haul trucks.  Diesel fuel and gasoline will be stored
on-site for use above ground and underground equipment.
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 Utah Division of Air Quality 
 Attachment C: Hazardous Air Pollutant List 
 
Below is a list of the 187 hazardous air pollutants (HAPs) that are regulated by the Clean Air 
Act Amendments (CAA) of 1990.  Please indicate which pollutants are emitted by your 
business by checking the appropriate box(es) below.  Provide an estimate of the expected 
annual and potential to emit emissions of HAPs and record in Section IV, Air Emission 
Information, of the Small Source Registration Notice.   
 

 75-07-0 Acetaldehyde 
  60-35-5 Acetamide 
  75-05-8 Acetonitrile 
 98-86-2 Acetophenone 
 53-96-3 2-Acetylaminofluorene 
 107-02-8 Acrolein 
  79-06-1 Acrylamide 
 79-10-7 Acrylic acid 
 107-13-1 Acrylonitrile 
 107-05-1 Allyl chloride 
 92-67-1 4-Aminobiphenyl 
 62-53-3 Aniline 
 90-04-0 o-Anisidine 
 Varies Antimony Compounds 
 Varies Arsenic Compounds (inorganic including    

  arsine) 
 1332-21-4 Asbestos 

  
 71-43-2 Benzene (including benzene from              

     gasoline) 
 92-87-5 Benzidine 
 98-07-7 Benzotrichloride 
 100-44-7 Benzyl chloride 
 Varies Beryllium Compounds 
  92-52-4 Biphenyl 
 542-88-1 Bis(chloromethyl)ether 
 117-81-7 Bis(2-ethylhexyl)phthalate (DEHP) 
 75-25-2 Bromoform 
 106-99-0 1,3-Butadiene 

 
 Varies Cadmium Compounds 
 156-62-7 Calcium cyanamide 
 133-06-2 Captan 
 63-25-2 Carbaryl 
  75-15-0 Carbon disulfide 
 56-23-5 Carbon tetrachloride 
 463-58-1 Carbonyl sulfide 
 120-80-9 Catechol 
 57-74-9 Chlordane 
 133-90-4 Chloramben 
 7782-50-5 Chlorine 
 79-11-8 Chloroacetic acid 
 532-27-4 2-Chloroacetophenone 
 108-90-7 Chlorobenzene 
 510-15-6 Chlorobenzilate 
 67-66-3 Chloroform 
 126-99-8 Chloroprene 
 107-30-2 Chloromethyl methyl ether 
 Varies Chromium Compounds 
 Varies Cobalt Compounds 
 Varies Coke Oven Emissions 

 108-39-4 m-Cresol 
 95-48-7 o-Cresol 
 106-44-5 p-Cresol 
 1319-77-3 Cresols/Cresylic acid (isomers and mixture) 
 98-82-8 Cumene 

 Varies Cyanide Compounds 
 

 94-75-7 2,4-D (2,4Dichlorophenoxyacetic acid,         
   including salts and esters) 

 72-55-9 DDE (1, 1-Dichloro-2, 2-Bis(p-                      
   Chlorophenyl) Ethylene) 

 334-88-3 Diazomethane 
 132-64-9 Dibenzofurans 
 96-12-8 1,2-Dibromo-3-chloropropane 
 84-74-2 Dibutylphthalate 
 106-46-7 1,4-Dichlorobenzene(p) 
 91-94-1 3,3-Dichlorobenzidene 
 111-44-4 Dichloroethyl ether (Bis(2-chloroethyl)ether) 
 542-75-6 1,3-Dichloropropene 
 62-73-7 Dichlorvos 
 111-42-2 Diethanolamine 
 121-69-7 N,N-Diethyl aniline (N,N-Dimethylaniline) 
 64-67-5 Diethyl sulfate 
 534-52-1 4,6-Dinitro-o-cresol, and salts 
 51-28-5 2,4-Dinitrophenol 
 121-14-2 2,4-Dinitrotoluene 
  60-11-7 Dimethyl aminoazobenzene 
 79-44-7 Dimethyl carbamoyl chloride 
 68-12-2 Dimethyl formamide  
  57-14-7 1,1-Dimethyl hydrazine  
 131-11-3 Dimethyl phthalate 
  77-78-1 Dimethyl sulfate 
 119-90-4 3,3-Dimethoxybenzidine 
 119-93-7 3,3',-Dimethyl benzidine 
 123-91-1 1,4-Dioxane (1,4-Diethyleneoxide) 
 122-66-7 1,2-Diphenylhydrazine 

   
 106-89-8 Epichlorohydrin 

(l-Chloro-2,3-epoxypropane) 
 106-88-7 1,2-Epoxybutane 
 140-88-5 Ethyl acrylate 
 100-41-4 Ethyl benzene 
 51-79-6 Ethyl carbamate (Urethane) 
 75-00-3 Ethyl chloride (Chloroethane) 
 106-93-4 Ethylene dibromide (Dibromoethane) 
 107-06-2 Ethylene dichloride (1,2-Dichloroethane) 
 107-21-1 Ethylene glycol 
 151-56-4 Ethylene imine (Aziridine) 
 75-21-8 Ethylene oxide 
 96-45-7 Ethylene thiourea 

  75-34-3 Ethylidene dichloride (1,1-Dichloroethane)  
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 Varies Fine mineral fibers 
 50-00-0 Formaldehyde 

 
 Varies Glycol ethers 

 
  76-44-8 Heptachlor 
 118-74-1 Hexachlorobenzene 
 87-68-3 Hexachlorobutadiene 
 77-47-4 Hexachlorocyclopentadiene 
  67-72-1 Hexachloroethane 
 822-06-0 Hexamethylene-1,6-diisocyanate 
 680-31-9 Hexamethylphosphoramide 
 110-54-3 Hexane 
 302-01-2 Hydrazine 
 7647-01-0 Hydrochloric acid (Hydrogen chloride) 
 7664-39-3 Hydrogen fluoride (Hydrofluoric acid) 
 123-31-9 Hydroquinone 

 
  78-59-1 Isophorone 

 
 Varies Lead Compounds 
 58-89-9 Lindane (all isomers) 

 
 108-31-6 Maleic anhydride 
 Varies Manganese Compounds 
 Varies Mercury Compounds 
 67-56-1 Methanol 
 72-43-5 Methoxychlor 
 74-83-9 Methyl bromide (Bromomethane) 
 74-87-3 Methyl chloride (Chloromethane) 
 71-55-6 Methyl chloroform (1,1,1-Trichloroethane) 
 60-34-4 Methyl hydrazine 
 74-88-4 Methyl iodide (Iodomethane) 
 108-10-1 Methyl isobutyl ketone (Hexone) 
 624-83-9 Methyl isocyanate 
 80-62-6 Methyl methacrylate 
 1634-04-4 Methyl tert butyl ether 
 101-14-4 4,4-Methylene bis(2-chloroaniline) 
 75-09-2 Methylene chloride (Dichloromethane) 
 101-68-8 Methylene diphenyl diisocyanate (MDI) 
 101-77-9 4,4,-Methylenedianiline 

 
 91-20-3 Naphthalene 
 Varies Nickel Compounds 
 98-95-3 Nitrobenzene 
 100-02-7 4-Nitrophenol  
 79-46-9 2-Nitropropane 
 684-93-5 N-Nitroso-N-methylurea 
 59-89-2 N-Nitrosomorpholine 
 62-75-9 N-Nitrosodimethylamine 
 92-93-3 4-Nitrobiphenyl 

 
 56-38-2 Parathion 
 82-68-8 Pentachloronitrobenzene (Quintobenzene) 
 87-86-5 Pentachlorophenol 
 108-95-2 Phenol 
 106-50-3 p-Phenylenediamine 
 75-44-5 Phosgene 
 7803-51-2 Phosphine  
 7723-14-0 Phosphorus 
 85-44-9 Phthalic anhydride 
 1336-36-3 Polychlorinated biphenyls (Aroclors) 
 Varies Polycylic Organic Matter  
 1120-71-4 1,3-Propane sultone 
 57-57-8 beta-Propiolactone 

 123-38-6 Propionaldehyde 
 114-26-1 Propoxur (Baygon) 
 75-55-8 1,2-Propylenimine (2-Methyl aziridine) 
 78-87-5 Propylene dichloride (1,2-Dichloropropane) 
 75-56-9 Propylene oxide 

 
  91-22-5 Quinoline 
 106-51-4 Quinone 

 
 Varies Radionuclides (including radon) 

 
 Varies Selenium Compounds 
 96-09-3 Styrene oxide 
 100-42-5 Styrene 

 
 1746-01-6 2,3,7,8-Tetrachlorodibenzo-p-dioxin 
 79-34-5 1,1,2,2-Tetrachloroethane 
 127-18-4 Tetrachloroethylene (Perchloroethylene) 
 7550-45-0 Titanium tetrachloride 
 108-88-3 Toluene 
 95-80-7 2,4-Toluene diamine 
 584-84-9 2,4-Toluene diisocyanate 
 95-53-4 o-Toluidine 
 8001-35-2 Toxaphene (chlorinated camphene) 
 120-82-1 1,2,4-Trichlorobenzene 
 79-00-5 1,1,2-Trichloroethane 
 79-01-6 Trichloroethylene 
 95-95-4 2,4,5-Trichlorophenol 
 88-06-2 2,4,6-Trichlorophenol 
 121-44-8 Triethylamine 
 1582-09-8 Trifluralin 
 540-84-1 2,2,4-Trimethylpentane 

 
 108-05-4 Vinyl acetate 
 593-60-2 Vinyl bromide 
 75-01-4 Vinyl chloride 
 75-35-4 Vinylidene chloride (1,1-Dichloroethylene) 

 
 1330-20-7 Xylenes (isomers and mixture) 
 108-38-3 m-Xylenes 
 95-47-6 o-Xylenes  
 106-42-3 p-Xylenes  

 
NOTE:  For all listings above which 
contain the word "compounds" and for 
glycol ethers, the following applies:  
Unless otherwise specified, these listings 
are defined as including any unique 
chemical substance that contains the 
named chemical (i.e., antimony, 
arsenic, etc.) as part of that chemical's 
infrastructure.  Polymers are excluded 
from the glycol category. 
 
 
 
 

August 2007 



Energy Fuels Resources Corporation       44 Union Boulevard, Suite 600      
Lakewood, CO 80128                      Phone: 303-974-2140 

ENERGY FUELS RESOURCES 
CORPORATION

 
 
 
April 16, 2008 
 
Attn: Tim Blanchard 
Minor New Source Review Section 
Division of Air Quality – Permitting Branch 
Utah Department of Environmental Quality 
150 North 1950 West 
Salt Lake City, Utah 84116 
 
 
Re:  Air Permit Small Source Exemption for the Energy Queen Mine 
   
 
Dear Mr. Blanchard, 
 
Energy Fuels Resources Corporation (Energy Fuels) plans to reopen the Energy Queen 
Mine located immediately west of La Sal in San Juan County, Utah (Figure 1).  The 
Energy Queen Mine (formerly the Hecla Shaft) is a uranium/vanadium mine with shaft 
access.  The Utah Division of Oil, Gas, and Mineral mine permit (M/037/043) has been 
transferred from International Uranium (USA) Corporation (a.k.a., Denison Mines [USA] 
Corp.) to Energy Fuels. 
 
Based on estimated emissions calculations, the Energy Queen Mine qualifies for a small 
source exemption pursuant to Utah Division of Administrative Rule R307-401-9.  This 
rule states that a stationary source is eligible for a small source exemption if it meets the 
following criteria: 

a) its actual emissions are less than 5 tons per year per air contaminant of any of the 
following air contaminants: sulfur dioxide, carbon monoxide, nitrogen oxides, 
PM

10
, ozone, or volatile organic compounds; 

b) its actual emissions are less than 500 pounds per year of any hazardous air 
pollutant and less than 2000 pounds per year of any combination of hazardous air 
pollutants; 

c) its actual emissions are less than 500 pounds per year of any air contaminant not 
listed in (a)( or (b) above and less than 2000 pounds per year of any combination 
of air contaminants not listed in (a) or (b) above. 









Generators
Material 
Handling 
Sources

Storage Pile 
Fugitive Sources

Road Fugitive 
Sources

Storage Tank 
Emissions Total

Small Source 
Exemption 
Threshold1

(tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy)
Criteria Pollutants
CO 0.08 -- -- -- -- 0.08 5
NOx 0.39 -- -- -- -- 0.39 5
PM10 0.03 1.30 0.20 1.43 -- 2.96 5
VOC 0.03 -- -- -- 0.30 0.33 5
SO2 0.03 -- -- -- -- 0.03 5

'--' Emissions of compound are either not present or were not reported in the literature reviewed.
1     Small Source Exemption Criteria pursuant to Utah Division of Administrative Rule R307-401-9.

EMISSIONS

TABLE 1A
CONTROLLED FACILITY-WIDE ANNUAL EMISSIONS OF CRITERIA POLLUTANTS



Generators
Material 
Handling 
Sources

Storage Pile 
Fugitive Sources

Road Fugitive 
Sources

Storage Tank 
Emissions Total

Small Source 
Exemption 
Threshold1

(lb/yr) (lb/yr) (lb/yr) (lb/yr) (lb/yr) (lb/yr) (lb/yr)
Hazardous Air Pollutants2

Acetaldehyde 0.05 -- -- -- -- 0.05 500
Acrolein 0.01 -- -- -- -- 0.01 500
Benzene 0.06 -- -- -- 6.78 6.84 500
1,3-Butadiene 0.00 -- -- -- -- 0.00 500
Ethyl benzene -- -- -- -- 1.64 1.64 500
Formaldehyde 0.08 -- -- -- -- 0.08 500
Hexane -- -- -- -- 11.14 11.14 500
Naphthalene 0.01 -- -- -- -- 0.01 500
Propylene 0.17 -- -- -- -- 0.17 500
Toluene 0.03 -- -- -- 18.91 18.94 500
Xylenes 0.02 -- -- -- 7.62 7.64 500
Beryllium -- 0.002 0.000 0.007 -- 0.01 500
Chromium -- 0.018 0.003 0.232 -- 0.25 500
Cobalt -- 0.036 0.006 0.040 -- 0.08 500
Lead -- 0.659 0.085 0.017 -- 0.76 500
Nickel -- 0.023 0.003 0.060 -- 0.09 500
Selenium -- 0.023 0.003 0.060 -- 0.09 500
Thorium -- 0.019 0.003 0.021 -- 0.04 500
Uranium -- 2.565 0.329 0.008 -- 2.90 500
Vanadium -- 7.339 0.951 0.306 -- 8.60 500

Total HAPs 0.41 10.68 1.38 0.75 46.10 59.33 2000
Other Contaminants3

Acenaphthene 9.08E-05 -- -- -- -- 9.08E-05 500
Acenaphthylene 3.24E-04 -- -- -- -- 3.24E-04 500
Anthracene 1.20E-04 -- -- -- -- 1.20E-04 500
Benzo(a)anthracene 1.07E-04 -- -- -- -- 1.07E-04 500
Benzo(a)pyrene 1.20E-05 -- -- -- -- 1.20E-05 500
Benzo(b,k)fluoranthene 1.63E-05 -- -- -- -- 1.63E-05 500
Benzo(g,h,i)perylene 3.13E-05 -- -- -- -- 3.13E-05 500
Chrysene 2.26E-05 -- -- -- -- 2.26E-05 500
Dibenzo(a,h)anthracene 3.73E-05 -- -- -- -- 3.73E-05 500
Fluoranthene 4.87E-04 -- -- -- -- 4.87E-04 500
Fluorene 1.87E-03 -- -- -- -- 1.87E-03 500
Indeno(1,2,3-cd)pyrene 2.40E-05 -- -- -- -- 2.40E-05 500
Naphthalene 5.42E-03 -- -- -- -- 5.42E-03 500
Phenanthrene 1.88E-03 -- -- -- -- 1.88E-03 500
Pyrene 3.06E-04 -- -- -- -- 3.06E-04 500

Total PAHs 1.08E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.08E-02 2000

'--' Emissions of compound are either not present or were not reported in the literature reviewed.
1     Small Source Exemption Criteria pursuant to Utah Division of Administrative Rule R307-401-9.
2    As defined by the 1990 amendments of the Clean Air Act.
3    Includes all contaminants anticipated to be present in the Energy Queen Mine emissions and not listed in the 1990 amendments of the Clean Air Act.

EMISSIONS

TABLE 1B
CONTROLLED FACILITY-WIDE ANNUAL EMISSIONS OF HAZARDOUS AIR POLLUTANTS



Explanation:

Emission Equations: Annual Emissions (tons/yr) = EF * PR * No. of Units * OH * (ton/2000 lbs)
PR (HP) = PR (kW) * 1.341

Where: EF = emission factor (lb/hp-hr)
PR = generator power rating (kW or HP)
OH = annual operating hours (hours/year)

Data: PR (kW) = 375 kW
OH = 50 hours/year

Generator Emissions Estimate

Generator Size Power 
Rating

Number of 
Units Pollutant Emission 

Factor
Emission Factor 

Source
Total Annual 

Emissions

(HP) (each) (lb/hp-hr) (tons/yr)

CO 6.68E-03 AP-42 (10/96)
Table 3.3-1 0.08

NOX 0.031 AP-42 (10/96)
Table 3.3-1 0.39

PM10 2.20E-03 AP-42 (10/96)
Table 3.3-1 0.03

VOC 2.51E-03
AP-42 (10/96)
Table 3.3-1 2 0.03

SO2 2.05E-03 AP-42 (10/96)
Table 3.3-1 0.03

2 The VOC emission factor is equal to 100% of the AP-42 Total Organic Compounds emission factor.

One emergency generator will be used as a backup in the event of power outage.  The emission 
estimates are based on one 365-kW emergency generator using No. 2 fuel oil.  The calculations are 
based on AP-42 emission factors.

GENERATOR EMISSIONS - CRITERIA POLLUTANTS
ENERGY FUELS RESOURCES CORPORATION - ENERGY QUEEN MINE

TABLE 2

503

1 All emission factors are all taken from AP-42, Table 3.3-1, Emission Factors for Uncontrolled Gasoline and Diesel Industrial Engines.  
(Emission Factors for Uncontrolled Gasoline and Diesel Industrial Engines).

Emergency Generator         
(235-kW) 1

1



Explanation:

 
Emission Equations:

Annual emissions (tons/yr) = Hourly Emissions (lbs/hr) * OH * (ton/2000 lbs)
Total Emissions = Emissions per Unit * Number of Units

Where: PR = generator power rating (kW)
E = emission factor (lb/mmBTU)

OH = annual operating hours (hours/year)

Data: PR = 375 kW
OH = 50 hours/year

Generator Emissions Estimate

PAHs

Acenaphthene 1.42E-06 lb/mmBtu AP-42 (10/96)
Table 3.3-2 1.82E-06 4.54E-08 83-32-9

Acenaphthylene 5.06E-06 lb/mmBtu AP-42 (10/96)
Table 3.3-2 6.47E-06 1.62E-07 208-96-8

Anthracene 1.87E-06 lb/mmBtu AP-42 (10/96)
Table 3.3-2 2.39E-06 5.98E-08 120-12-7

Benzo(a)anthracene 1.68E-06 lb/mmBtu AP-42 (10/96)
Table 3.3-2 2.15E-06 5.37E-08 56-55-3

Benzo(a)pyrene 1.88E-07 lb/mmBtu AP-42 (10/96)
Table 3.3-2 2.41E-07 6.01E-09 50-32-8

Benzo(b,k)fluoranthene 2.54E-07 lb/mmBtu AP-42 (10/96)
Table 3.3-2 3.25E-07 8.13E-09 205-99-2

Benzo(g,h,l)perylene 4.89E-07 lb/mmBtu AP-42 (10/96)
Table 3.3-2 6.26E-07 1.56E-08

191-24-2
205-82-3
207-08-9

Chrysene 3.53E-07 lb/mmBtu AP-42 (10/96)
Table 3.3-2 4.52E-07 1.13E-08 218-01-9

Dibenz(a,h)anthracene 5.83E-07 lb/mmBtu AP-42 (10/96)
Table 3.3-2 7.46E-07 1.86E-08 53-70-3

Fluoranthene 7.61E-06 lb/mmBtu AP-42 (10/96)
Table 3.3-2 9.74E-06 2.43E-07 206-44-0

Fluorene 2.92E-05 lb/mmBtu AP-42 (10/96)
Table 3.3-2 3.74E-05 9.34E-07 86-73-7

Indeno(1,2,3-cd)pyrene 3.75E-07 lb/mmBtu AP-42 (10/96)
Table 3.3-2 4.80E-07 1.20E-08 193-39-5

Naphthalene 8.48E-05 lb/mmBtu AP-42 (10/96)
Table 3.3-2 1.08E-04 2.71E-06 91-20-3

Phenanthrene 2.94E-05 lb/mmBtu AP-42 (10/96)
Table 3.3-2 3.76E-05 9.40E-07 85-01-8

Pyrene 4.78E-06 lb/mmBtu AP-42 (10/96)
Table 3.3-2 6.12E-06 1.53E-07 129-00-0

Total PAH 1.68E-04 lb/mmBtu AP-42 (10/96)
Table 3.3-2 2.15E-04 5.38E-06 --

TABLE 2.1
ENERGY FUELS RESOURCES CORPORATION - ENERGY QUEEN MINE

Hourly Emissions 
(lb/hr)

Annual Emissions 
(ton/yr)

One emergency generator will be used as a backup in the event of power outage.  The emission estimates are based 
on one 365-kW emergency generator using No. 2 fuel oil.  The calculations are based on AP-42 emission factors.

Hourly Emissions (lbs/hr) = PR * (1.341 hp/kW) * (2544 BTU/hr/hp) *                                                                    
(mmBTU/106 BTU) * E (lb/mmBTU)

Pollutant Emission 
Factor

GENERATOR EMISSIONS - TOXIC POLLUTANTS

Units Source
Chemical Abstract 

Services (CAS) 
Number



TABLE 2.1
ENERGY FUELS RESOURCES CORPORATION - ENERGY QUEEN MINE

GENERATOR EMISSIONS - TOXIC POLLUTANTS

(continued)
Organic HAPs

Acetaldehyde 7.67E-04 lb/mmBtu AP-42 (10/96)
Table 3.3-2 9.81E-04 2.45E-05 75-07-0

Acrolein 9.25E-05 lb/mmBtu AP-42 (10/96)
Table 3.3-2 1.18E-04 2.96E-06 107-02-8

Benzene 9.33E-04 lb/mmBtu AP-42 (10/96)
Table 3.3-2 1.19E-03 2.98E-05 71-43-2

1,3-Butadiene 3.91E-05 lb/mmBtu AP-42 (10/96)
Table 3.3-2 5.00E-05 1.25E-06 106-99-0

Formaldehyde 1.18E-03 lb/mmBtu AP-42 (10/96)
Table 3.3-2 1.51E-03 3.77E-05 50-00-0

Propylene 2.58E-03 lb/mmBtu AP-42 (10/96)
Table 3.3-2 3.30E-03 8.25E-05 115-07-1

Toluene 4.09E-04 lb/mmBtu AP-42 (10/96)
Table 3.3-2 5.23E-04 1.31E-05 108-88-3

Xylenes 2.85E-04 lb/mmBtu AP-42 (10/96)
Table 3.3-2 3.65E-04 9.12E-06 1330-20-7

Total Organic HAPs 6.29E-03 lb/mmBtu AP-42 (10/96)
Table 3.3-2 8.04E-03 2.01E-04 --

Note:
         No Inorganic HAPs emission factors provided in AP-42, Section 3.3



Emission Source: MATERIAL HANDLING - ORE AND WASTE ROCK LOADING AND UNLOADING
Pollutants: PM10

Emission Factor From: AP-42, Section 11.24
"Metallic Minerals Processing"

Emission Factor Rating: A

Explanation:

Equations: Annual PM10 emissions (tons/yr) = E * P * OD * (ton/2000 lb)
Short-term PM10 emissions (lbs/hr) = E * P / OH

Where: P = Daily production rate (tpd)
OD = Operating days per year (day/yr)
OH = Working hours per day (hrs/day)

Data: E = 0.004 lb/ton

OD = 250 day/yr
OH = 24 hr/day

P
(tpd) (lbs/hr) (tons/yr)

High-Moisture Ore
200 0.03 0.10
200 0.03 0.10
200 0.03 0.10
200 0.03 0.10

High-Moisture Waste Rock
600 0.10 0.30
600 0.10 0.30
600 0.10 0.30

0.43 1.30

[Emission factor for high-moisture ore, material handling and 
transfer of all minerals except bauxite (AP-42)]

TABLE 3
ENERGY FUELS RESOURCES CORPORATION - ENERGY QUEEN MINE

MATERIAL HANDLING EMISSIONS - CRITERIA POLLUTANTS

Moist to wet ore and waste rock will be hauled to the surface in bins through the mine shaft, dumped 
into bins or the onto the ground, and subsequently loaded into haul trucks.  Ore will be or to one of 
two ore stockpiles located on the site and subsequently to an off-site uranium mill.  Waste rock will be 
hauled directly to an on-site waste rock dump.

Total Emissions

PM10 Emissions

- Unload into bins
- Load onto haul truck
- Unload onto waste dump

- Load onto haul truck
- Unload onto ore pile
- Load onto highway hauler

Material Handling

- Unload into bins



Emission Source: Wind Erosion of Stockpiles (Topsoil, Waste Dump, and Ore)
Pollutants: PM10

Emission Factor From: AP-42, Section 13.2.5
Industrial Wind Erosion

Explanation:

Surface Area Equations: SAtot = SAs + (10 * SAt)
SAs = (H2 + (AngR * H)2)0.5 * (2*L + W)  
SAt = L * W
L = P * SV / (H * W)

Wind Erosion Equation: Ec = Euc * (100-C)/100

Where: SAtot = Total Surface Area of Disturbance (ft2)
SAs = Surface Area of Top of Disturbance (ft2)
SAt = Surface Area of Sides of Disturbance (ft2)

H = Lift Height (ft)
AngR = Angle of Repose (ratio)

L = Length of Stockpile Advance (ft)
W = Width of Stockpile (ft)
P = Production Rate (ton/day)

SV = Specific Volume of Material (ft3/ton)
C = Control Efficiency (%)

Data: H = 3 ft
AngR = 1.5 :1

SV = 20 ft3/ton
C = 90 % [assumed control efficiency for seeding topsoil piles] 

Due to the number of calculations involved, the disturbance areas and a summary of calculations 
are presented here.  Full calculations are provided in Tables 4.1, 4.2, and 4.3.

TABLE 4
ENERGY FUELS RESOURCES CORPORATION - ENERGY QUEEN MINE

STOCKPILE EMISSIONS - CRITERIA POLLUTANTS

Emissions of PM10 from wind erosion of stockpiles is calculated as a function of fastest mile wind 
speed, threshold velocity, the number of disturbances per year, the surface area of each 
disturbance, the erosion potential, and particle size.  Emissions from wind erosion are obtained 
using a series of equations.  These multiplications yield an emission rate in tons per year.  The 
topsoil pile will be seeded to mitigate fugitive dust.  Waste rock and ore will be added to the 
waste dump and ore pile, respectively, on a daily basis, resulting in one disturbance for each 
operating day.  The areas of daily disturbance are calculated based on adding to the pile in rows 
across the width of the pile and averaging 3 feet high.  The topsoil stockpiles will be created at 
one time resulting in a single disturbance. 




