
 1

Assessment of the Volume Adequacy of Secondary Containment 
Structures of the Piñon Ridge Mill License Application 

October 11, 2010 

 
 
 

 
Introduction   

Energy Fuels Resources Corp. reviewed the CH2MHILL preliminary drawings for 
adequacy of volumetric containment meeting or exceeding 110% of the largest 
process tank within the containment area. 
 
Scope of Work   

The scope of work of this report was limited to the assessment of the volumetric 
adequacy of the secondary containment structures of the Piñon Ridge Mill facility, as 
designed.  Where secondary containment was found to be volumetrically inadequate, 
recommendations were made to render those containment structures adequate.  
Recommendations were limited to the extension of the height of the containment 
walls or curbs.   

Containment Structures of the Piñon Ridge Mill Facility    

Energy Fuels Resources Corp. prepared drawings and tables to summarize the 
volumetric adequacy of the containment structures of the Piñon Ridge Mill facility.  
Calculations were provided on those drawings.  The containment structure drawings, 
calculations and tables were based on the general arrangement drawings of 
CH2MHILL and the foundation drawings of SM&RC.   
 
Table 1 presents a list of these drawings, along with cross-references to the general 
arrangement and foundation drawings. The general arrangement drawings form the 
basis of this assessment. 
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Table 1   Drawings Used In Report and Referenced Drawings 

Report 
Drawing 

Containment Area* Containment Area 
Designation (This Report) 

“S” Drawings “GA” Drawings 

     
PM 10100-02 Area 100  / 200 

Pulp Ore Storage and  
Pre-Leach Area 

100-S-003-1 100-S-003 100-GA-003, 004 

PM 10100-03 Area 100 / 200 
Grinding And Leach 
Building 

200-S-001-1 200-S-001 200-GA-001, 002 

   200-S-001-2 200-S-001 200-GA-001, 002 
PM 10100-04  Area 300 

 CCD Thickener Area 
300-S-001-1 300-S-001, 002 300-GA-001, 002 

  300-S-001-2 300-S-001, 002 300-GA-001, 002 
  300-S-001-3 300-S-001, 002 300-GA-001, 002 
  300-S-001-4 300-S-001, 002 300-GA-001, 002 
PM 10100-05 Area 400 / 600 Solvent 

Extraction Building 
400-S-001-1 / 600-S-001-1 400-S-001, 002 400-GA-001, 002 

  400-S-001-2 400-S-001, 002 400-GA-001, 002 
PM 10100-06 Area 400 / 600 Solvent 

Extraction Building 
400-S-001-1 / 600-S-001-1 600-S-001, 002 600-GA-001, 002, 003 

  400-S-001-3 600-S-001, 002 600-GA-001, 002, 003 
PM 10100-07 Area 700 Precipitation 

and Packaging Building 
500-S-001-1 500-S-001, 004 500-GA-003, 004, 005 

PM 10100-08 Area 500 Precipitation 
and Packaging Building  

500-S-002-1 500-S-002, 004 500-GA-002, 004, 005 

PM 10100-09 Area 500 Precipitation 
and Thickening Building 

500-S-003-1 500-S-003, 004 500-GA-001, 005, 006 

  500-S-003-2 500-S-003, 004 500-GA-001, 005, 006 
  500-S-003-3 500-S-003, 004 500-GA-001, 005, 006 
  500-S-003-4 500-S-003, 004 500-GA-001, 005, 006 
  500-S-003-5 500-S-003, 004 500-GA-001, 005, 006 
  500-S-003-6 500-S-003, 004 500-GA-001, 005, 006 
  500-S-003-7 500-S-003, 004 500-GA-001, 005, 006 
  500-S-003-8 500-S-003, 004 500-GA-001, 005, 006 
PM 10100-10 Area 800 Reagents, 

Kerosene and Sulfuric 
Acid Storage 

800-S-001-1 800-S-001 500-GA-002 

  800-GA-002-2  500-GA-002 
PM 10100-11 Area 100 Diesel Storage 

and Emergency 
Generator 

100-GA-001-1  100-GA-001 

  100-GA-001-2  100-GA-001 
*Note: Process areas defined by SM&RC 
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Methodology of Assessment   

The first step of the assessment process involved calculating the volumes of the 
process vessels within the containment areas and identifying the largest tanks to be 
contained.  Next, the maximum containment volumes and available containment 
volumes of the secondary containment structures were calculated.  
  
Maximum containment area was calculated by first obtaining the area of the 
containment structure from plan dimensions.  From this area, all areas of the 
superstructure support foundations within the containment area were subtracted.  
The resulting area was multiplied by the height of the containment wall or curb to 
obtain a volume.  The maximum containment volume was then obtained by adding 
the containment sump volume to this volume.    
 
Available containment volume was calculated by reducing the maximum containment 
volume by the volume of all entities situated within the containment area.  Entities 
that reduced the maximum containment volume included equipment, equipment 
supports, equipment foundations, platform legs, stair and roof supports, and 
foundations of platforms, stairs and roofs.  Rain-water volume, for containment 
structures located outside, also reduced the available containment volume.   
 
It should be noted that the volume contained by the sloping floor area, from the 
bottom of the containment curb or wall to the top of the sump, was excluded from the 
maximum containment volume.  This approach ensured that a simple but 
conservative approach to volume calculation would be utilized.  
 
In the assessment of the volumetric adequacy of the containment structures, the 
available containment area was compared to 110% of the volume of the largest 
process tank within the containment area.  The ratio of available containment area 
divided by 110% of the volume of the largest tank was defined as the “Containment 
Overage Factor” (COF).   
 
Where the COF was equal to or greater than 1.0, the containment structure was 
assessed to be volumetrically adequate.  A COF ratio equal to or greater than 1.0 
indicated that the available volume of the containment area was sufficiently large to 
accommodate at least 110% of the volume of the largest tank within that containment 
area.  
 
Where the COF was less than 1.0, the containment structure was assessed to be 
volumetrically inadequate.  Recommendations to render the inadequate containment 
area adequate were then proposed.  These recommendations involved extending 
the height of containment walls or curbs.  These recommendations are presented in 
Table 3.    
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Assumptions and Definitions 

• All foundation bases of equipment, process vessels, stairways and loading 
docks were assumed to be 1 foot in height, unless otherwise noted.   

 
• The volume of small process vessels and equipment, used to reduce the 

available containment volume, was calculated by multiplying the base area by 
the containment wall height.    

 
• For larger process vessels and equipment, the volume used to reduce the 

available containment volume was calculated by multiplying the base area by 
the height obtained by subtracting the foundation base from the height of the 
containment wall or curb.   

 
• It was assumed that process equipment or vessels mounted on pedestals 

would not reduce the available containment volume.  It was assumed that the 
volume of the vessel or piece of equipment was above the containment wall 
or curb.  However, the volume of the pedestals supporting the vessel would 
reduce the available containment volume.  The volume of these supports was 
conservatively calculated as the area of the support foundation multiplied by 
the height of the containment wall or curb. 

 
• Sump pumps were assumed to have a constant volume of 8 cubic feet.  This 

volume accounted for both solid and void space.  No information was 
provided to obtain the volume of pumps directly.  For stationary pumps, the 
volume of the pump unit was taken as the base area multiplied by a 3 foot 
height (minimum).  This height also accounted for the foundation base.  
Where the containment wall height was less than 3 feet, the base area was 
multiplied by the containment wall height. 

 
• For containment areas located outside, the available containment volume was 

reduced by rainfall.  The design maximum storm event that the mill site would 
experience was 4.43” based on a 1,000 year, 24 hour duration storm (Golder, 
“Project Design Criteria”, Golder Associates, Project title: “Piñon Ridge 
Geotechnical Services”, Project Number 073-81694, January 15, 2008, page 
4). 
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Assessment of the Volumetric Adequacy of Secondary Containment 
Structures 

Each secondary containment structure was evaluated for volumetric adequacy.  
Using the COF as defined above, the containment area was assessed to be 
adequate if the COF was equal to or greater than one.  Where this factor was less 
than one, the containment area was assessed to be volumetrically inadequate. 
 
An “adequate” determination meant that the containment area was sufficient in 
volume to fully contain 110% of the volume of the largest tank within that structure.  
An “inadequate” determination meant that the volume of the containment structure 
was too small to fully contain 110% of the volume of the largest tank.  Where the 
containment was found to be inadequate, a recommendation was given to render the 
inadequate containment adequate.  Recommendations were limited to extending the 
containment wall or curb height to increase the available volume of the containment 
structure.     
 
Volumetric calculations of the containment structures can be found on drawings PM 
10100-02 through PM 10100-11.  Table 2 presents a summary of the assessment of 
the volumetric adequacy of the secondary containment structures.  Table 3 presents 
a summary of the recommendations of the height extensions of containment walls or 
curbs.   
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