
 

 
CLEARING THE 

BITUMEN 
BOTTLENECK 

 
ASSESSING PROCESSING, TRANSPORTATION AND MARKETING 

OPTIONS FOR ALBERTA BITUMEN 
 

 
 

Lead Authors  –  Ed Koshka, P.E. 
                                John Auers, P.E.  

                           Robert Auers 
 

SUPPORTED BY TM&C OUTLOOK TEAM 
DALLAS, CALGARY AND HOUSTON 

 

OCTOBER 2019 
 

 
 
 
 

Suite 2920 
2100 Ross Avenue 
Dallas, TX 75201 

214-754-0898 
www.turnermason.com  



 

 TABLE OF CONTENTS       

 
  

 
I.  Introduction ...................................................................................................................... 5 
 
II.  Executive Summary ......................................................................................................... 7   
  
III.  Market Fundamentals and Price Outlook ..................................................................... 12 
      
   Medium and Heavy Crude Supply and Demand  ........................................................ 12  
             
        The Changing Heavy Crude Market ....................................................................... 12 
            
        Current Refinery Medium and Heavy Crude Capabilities ...................................... 18 
      
         Medium and Heavy Crude Supply/Demand Forecast ........................................... 27 
            
   Price Forecast and Impacts ........................................................................................ 32 
                    
    Historical Perspective ........................................................................................... 32 
                    
    Forecast................................................................................................................ 34 
 
   Commercial and Market Factors Influencing Value ..................................................... 39 
 
         Quality Factors Which Cannot Be Effectively Modeled – TAN............................... 39 
  
         Other Commercial/Market Factors ........................................................................ 41 
    
        Backcast Analysis ................................................................................................. 42 
          
IV.  Definition and Quality of Bitumen Streams .................................................................. 45 
      
   Comparison between Partial Upgrading, Full Upgrading and Refining ........................ 45 
 
 What is Partial Upgrading? .................................................................................. 48 
 
 Partial Upgrading Technologies ........................................................................... 51 
 
  



 TABLE OF CONTENTS (CONTINUED) 
 
 

   

V. Bitumen Processing Options – Technical Descriptions ................................................. 53 
 
 Study Basis ................................................................................................................... 53 
  
  Cases Developed For This Study ............................................................................... 55 
   
  Process Design .......................................................................................................... 55 
  
  Capital Costs .............................................................................................................. 56 
   
 Case 1 Bitumen Upgrading to Synthetic Crude Oil .............................................. 57 
  
 Case 2 Refining of Access Western Blend .......................................................... 59 
 
 Case 3 Cold Lake Blend Refinery ........................................................................ 62 
 
 Case 4 Partial Upgrading – Solvent Deasphalting ............................................... 64 
 
 Case 5 Partial Upgrading – Solvent Deasphalting Plus Mild 
   
 Thermocracking ...................................................................................... 66 
 
VI.  Transportation Assessment  ......................................................................................... 79 
      
  Rail versus Pipeline Economics .................................................................................. 79 
 
 Marginal Pipeline Costs .............................................................................................. 81 
 
 Diluent Recovery Unit Economics Impacts on Crude by Rail ...................................... 83 
   
  Pros of Bitumen by Rail ....................................................................................... 83 
 
  Cons of Bitumen by Rail ...................................................................................... 84 
 
 Evaluation of Rail Expansion to New Markets ............................................................. 85 
 
 Bitumen Blending Opportunities with Other Streams .................................................. 88 
  
VII. Refining Value Calculations and Netback Analysis .................................................. 89 
      
  Methodology ............................................................................................................... 89  
     



 TABLE OF CONTENTS (CONTINUED) 
 
 

   

  Results ....................................................................................................................... 91 
      
 PUB as a Cracking Refinery Feedstock ............................................................... 92 
 
  Sensitivity Cases ........................................................................................................ 93 
 
  Netback Analysis ........................................................................................................ 94 

  Final Assumed Transportation Costs .......................................................................... 94 

  Final Netback Analysis ............................................................................................... 95 

 VIII. Economic Analysis – PUB versus Full Upgrading versus Full Refining ..................... 98 
      
  Price Forecast and Assumptions ................................................................................ 98 
 
  Capital Cost Determination ......................................................................................... 98 
            
  Operating Cost Determination .................................................................................... 99 
  
  Construction Costs ..................................................................................................... 99 
  
  Discounted Cash Flow Model ..................................................................................... 99 
 
  Discussion of Economic Results ............................................................................... 100 
 
  Sensitivity Analysis of Results .................................................................................. 108 
 
 
IX. Refining and Marketing Challenges and Opportunities for PUB ............................... 110 
      
  PUB Crude Substitution of U.S. Refiners .................................................................. 110 
 
   Heavy Sour Imports from Canada ..................................................................... 111 
      
  Other Considerations ................................................................................................ 113 
  
  Next Steps to Commercialization ....................................................................... 113 
   
 Other Partial Upgrading Processes ............................................................................. 115 
 
  



 TABLE OF CONTENTS (CONTINUED) 
 
 

   

 Appendices 
 
 Appendix III – 1 Price Outlook Crudes ............................................................................... 117 
 Appendix III – 2 Price Outlook U.S. Gulf Coast .................................................................. 118 
 Appendix III – 3 Price Outlook U.S. Midcontinent .............................................................. 119 
 Appendix III – 4 Price Outlook U.S. West Coast ................................................................ 120 
 Appendix III – 5 Price Outlook 2025 – 2030 Product Pricing .............................................. 121 
 Appendix III – 6 Market Price versus Refining Value Backcast .......................................... 122  

Appendix III – 7 Price Outlook Edmonton Netback ............................................................ 124 
Appendix III – 8 USGC Refining Yields.............................................................................. 125 
Appendix III – 9 USMC Refining Yields ............................................................................. 126 
Appendix III – 10 USWC Refining Yields ........................................................................... 127 
Appendix III – 11 China Refining Yields ............................................................................ 128 
Appendix III – 12 Crude and PUB Refining Values ............................................................ 129 
 
Appendix IV – 1 PUB and Competitive Crudes Summarized Assays ................................. 130 
 
Appendix VI – 1 Crude Transportation Assumptions ......................................................... 134 
 
Appendix VII – 1 PUB and Bitumen Netback in Edmonton ................................................ 135 
 

Glossary ................................................................................................................................ 136 
   


