
© SRI Consulting  PEP Report 266 

Abstract 
Process Economics Program Report 266 

HEAVY OIL FROM TAR SANDS  
(December 2008) 

This report presents preliminary process designs and the corresponding production 
economics (capex + opex) for upgrading tar sands to synthetic crude oil that can be pumped 
through common carrier pipelines. Although we focus on Canadian Tar Sands in this report, the 
same technologies can be applied to Orinoco heavy oil (Venezuela), and other sources of 
extractable bitumen. 

We examine the nature and composition of various tar sand sources in situ, and present 2 
process technologies for extraction of Athabasca (Alberta) tar sands: 

• Surface mining + conventional retorting 

• Steam assisted gravity drainage  

We then examine methods for upgrading the resulting bitumen to a pumpable synthetic 
crude oil, and present one preliminary process design for processing tar sands through 
conventional refinery process equipment. This involves pre-treating the bitumen with hydrogen, 
followed by delayed coking to convert the bitumen primarily to gas oil + delayed coke. 

 





 
 
 
 
 
 
 
 
 
 

SRIC agrees to assign professionally qualified personnel to the preparation of the 
Process Economics Program’s reports and will perform the work in conformance with generally 
accepted professional standards. No other warranties expressed or implied are made.  Because 
the reports are of an advisory nature, neither SRIC nor its employees will assume any liability for 
the special or consequential damages arising from the Client’s use of the results contained in the 
reports. The Client agrees to indemnify, defend, and hold SRIC, its officers, and employees 
harmless from any liability to any third party resulting directly or indirectly from the Client’s use of 
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For detailed marketing data and information, the reader is referred to one of the SRI 
Consulting programs specializing in marketing research. THE CHEMICAL ECONOMICS 
HANDBOOK Program covers most major chemicals and chemical products produced in the 
United States and the WORLD PETROCHEMICALS PROGRAM covers major hydrocarbons and 
their derivatives on a worldwide basis. In addition the SRIC DIRECTORY OF CHEMICAL 
PRODUCERS services provide detailed lists of chemical producers by company, product, and 
plant for the United States, Western Europe, Canada, and East Asia, South America and Mexico. 
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GLOSSARY 

Symbol or Term Definition 
304SS Grade 304 stainless steel 
316L SS Grade 316L stainless steel 
Abandonment Converting a drilled well to a condition that can be left indefinitely without 

further attention and will not damage freshwater supplies, potential 
petroleum reservoirs or the environment. 

ABB Asea Brown Boveri (Lummus) 
Acid a class of organic molecules with a terminal chain carbon atom containing 

on hydrogen atom, and other containing a hydroxyl (O-H) group. 
AFV Alternatively fueled vehicles 
AGC-21 ExxonMobil's Advanced Gas Conversion 21st Century GTL Process 
AGHR Advanced gas-heated reformer 
AGO Atmospheric gasoil 
Alcohol a class of organic molecules with a terminal or internal carbon atom 

containing a hydroxyl (O-H0) group 
Aliphatic Any non-aromatic organic compound having an open chain structure. 
Alkali a classification of substances that liberate hydroxide ions in water, to form 

caustic and corrosive solutions which turn litmus paper blue, with a pH 
higher than 7, for example sodium Hydroxide. A compound that reacts 
with or neutralizes hydrogen ions. 

Alkylate A gasoline blending component composed of isobutane and propylene or 
butylene. 

Anhyrdous Without water, dry. Liquids and solids (powders) are sold as "anhydrous" 
when they have been processed to remove water from the end product. 
Transesterification of biodiesel must be an anhydrous process or funny 
things hapen. Water in the vegetable oil causes either no reaction or 
cloudy biodiesel, and water in lye or methanol renders it less useful or 
even useless, depending on how much water is present. Either let your 
vegetable oil settle for 2-3 days before using and drain the water off the 
bottom, or heat the oil and boil off the water. Store lye and methanol in 
(separate) air-tight containers. 

Aniline point Reports the aromatics content of a mixture 
ANS Alaska North Slope 
ANSI American National Standards Institute 
API American Petroleum Institute 
API gravity  An American Petroleum Institute measure of specific gravity 
APM 22% Cr, 6.0% Al alloy 
ARA Amsterdam Rotterdam Antwerp 
Aromatic any organic compound containing de-localised electrons in a ring 

structure - e.g. benzene, benzoic acid. 
ASTM American Society for Testing Materials 
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GLOSSARY (Continued) 

Symbol or Term Definition 
ASTM American Society for Testing and Materials - an international voluntary 

standards organization that develops and produces technical standards 
for materials, products, systems and services. 

ATR Autothermal reformer 
Avails Availability of cargoes 
Avgas Aviation gasoline for piston engines 
Banked Cubic:  A measurement of volume used to state the volume of in-situ material 

moved during 
Barge A vessel carrying oil usually on rivers - containing between 8,000 to 

50,000 bbl or weighing 1000 to 10000 mt.  
Barrel A volumetric unit of measure for crude oil and petroleum products. 1 

barrel equals 42 US gallons 
Base A classification of substances which when combined with an acid will form 

a salt plus water, usually producing hydroxide ions when dissolved. 
Battery Equipment to process or store crude oil from one or more wells. 
bbl barrels of petroleum 
Benchmarking 
Measures 

Data and information used as a point of reference against which industry 
performance is measured. 

Benzene A light aromatic hydrocarbon, which occurs naturally as a part of oil and 
natural gas activity. It’s considered to be a non-threshold carcinogen and 
is an occupational and public health concern. 

BFW Boiler feedwater 
Bill of Lading Documentation associated with a specific cargo of oil and is signed by the 

captain of the ship and the contract supplier 
Bitumen :  Petroleum that exists in the semisolid or solid phase in natural deposits – 

it is the molasses-like substance which can compromise anywhere from 1 
to 18% of the oil sand 

Blendstock A component combined with other materials to produce a finished refined 
product. 

BLI battery limits investment 
bn billions 
BP British Petroleum PLC 
bpd barrels of petroleum per day 
bpsd barrels per stream day 
BS&W Bottom sediment and water, usually expressed as a percentage by 

weight. 
BTU British Thermal Unit 
BTX Benzene, toluene + xylene 
BTX extraction The process for removing benzene, toluene and xylene from reformate or 

pyrolysis asoline. 
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GLOSSARY (Continued) 

Symbol or Term Definition 
Bucketwheel :  A machine that scoops up oil sand from a windrow and places it on 

conveyors to transfer to the Reclaimer to extraction 
Bunker C A residual fuel used as ship's fuel, usually has a high sulfur content and 

high viscosity. 
C+F Cost and Freight 
CAAA US Clean Air Act Amendments 
Carbon chain the atomic structure of hydrocarbons in which a series of carbon atoms, 

saturated by hydrogen atoms, form a chain. Volatile oils have shorter 
chains. Fats have longer chain lengths, and waxes have extremely long 
chains. 

Carboxyl  Carboxylic - the uni-valent acid radical (-COOH), present in most organic 
acids, this making them bio-degradable. 

Cat gasoline (cat naphtha) A gasoline blending component made in a cat cracker. 
Catalyst a substance which without itself undergoing any permanent chemical 

change, facilitates or enables a reaction between other substances. 
Catfeed Feedstock to a catalytic cracker, usually vacuum gasoil. 
CD Canadian dollar 
Centrifugal pump A rotating pump, commonly used for large-volume oil and natural gas 

pipelines, that takes in fluids near the centre and accelerates them as they 
move to the outlet on the outer rim. 

Cetane A paraffinic hydrocarbon used hydrocarbon used as an additive in diesel 
fuel. 

Cetane Number Measure of fuel ignition characteristics. Like the octane number used for 
gasoline, the higher the value, the better the fuel performance. A higher 
cetane number correlates with improved combustion, improved cold 
starting, reduced noise, white smoke, HC, CO and particulate emissions 
particularly during early warm-up phase. The EPA uses this parameter as 
a measure of aromatic content in fuel. Typical Cetane numbers around 
the world are as follows: Europe: 43 - 57, average 50 U.S. lower, 
minimum 40, average 43. 

cfd standard cubic feed per day flow rate 
CFPP Cold filter plugging point 
CH4 Methane 
CKR coker 
CIF Cost, insurance + freight 
Cloud point The temperature at which the first wax crystals appear and a standardized 

ASTM test protocol is used to determine this temperature. 
CNG compressed natural gas 
CO Carbon monoxide 
CO2 Carbon dioxide 
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GLOSSARY (Continued) 

Symbol or Term Definition 
Coalbed methane 
(CBM) 

Natural gas generated and trapped in coal seams. 

Coking :  A process used to break down heavy oil molecules into lighter ones by 
removing the carbon that remains as a coke residue 

Colloid A stable system of small particles dispersed in something else. A multi-
phase system in which one dimension of a dispersed phase is of colloidal 
size. Colloids are the liquid and solid forms of aerosols, foams, emulsions, 
and suspensions within the colloidal size class. Milk and smoke are both 
colloids. Colloidal size is typically.001 micron to 1 micron in any 
dimension. Dispersions where the particle size is in this range are referred 
to as colloidal aerosols, colloidal emulsions, colloidal foams, or colloidal 
suspensions. 

Condensate Hydrocarbons, usually produced with natural gas, which are liquid at 
normal pressure and temperature. 

Conventional : Petroleum found in liquid form, flowing naturally or capable of being 
pumped without Crude Oil further processing or dilution 

Conventional 
crude oil 

Petroleum found in liquid form, flowing naturally or capable of being 
pumped without further processing or dilution. 

CPOX Catalytic partial oxidation 
Cracked fuel Residue remaining after a straight run fuel has been processed by 

enhanced refining methods such as cat cracking 
Criteria Air 
Contaminants 
(CAC)  

Emissions of various air pollutants that affect our health and contribute to 
air pollution problems such as smog are tracked by Environment Canada. 

CSS Cyclic steam simulation 
CST Centistokes - A way of measuring viscosity similar to seconds. 
CTW Cooling tower water 
CUM Cubic meters 
Cumulative effects Changes to the environment caused by an activity in combination with 

other past, present and reasonably foreseeable human activities. 
Cumulative 
production 

Production of oil or gas to date. 

Cyclofeeder :  Receives oil sand feed and prepares it in slurry form for transport to 
extraction 

degC Degree Celsius 
degF Degree Fahrenheit 
Demurrage The detention of a vessel in loading or unloading beyond the time agreed 

upon. Demurrage charges are usually incurred for any delay 
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GLOSSARY (Continued) 

Symbol or Term Definition 
Density The heaviness of crude oil, indicating the proportion of large, carbon-rich 

molecules, generally measured in kilograms per cubic meter (kg/m3) or 
degrees on the American Petroleum Institute (API) gravity scale; in 
Western Canada oil up to 900 kg/m3 is considered light to medium crude 
– oil above this density is deemed as heavy oil or bitumen scale. 

Desulphurization:  The process of removing sulphur and sulphur compounds from gases or 
liquid hydrocarbon mixes 

Development well A well drilled in or adjacent to a proven part of a pool to optimize 
petroleum production. 

Diesel Index A measure of the ignition quality of a diesel fuel calculated from a formula 
involving the gravity of the fuel and its aniline point 

Directional 
(deviated) well 

A well drilled at an angle from the vertical by using a slanted drilling rig or 
by deflecting the drill bit; directional wells are used to drill multiple wells 
from a common drilling pad or to reach a subsurface location beneath 
land where drilling cannot be done. 

Discovery well An exploratory well that encounters a previously untapped oil or gas 
deposit. 

DME dimethyl ether 
DMFC Direct methanol fuel cells 
DMT dimethyl terephthalate 
Downstream 
sector 

The refining and marketing sector of the petroleum industry. 

Dragline :  A large machine which digs oil sand from the mine pit and piles it into 
windrows 

E-4 C.I.S. high sulfur straight-run feedstock. Formerly called F-10. 
EIA United States Energy Information Administration 
Emulsion a usually unstable dispersion of two liquids which do not normally mix 

(they are immiscible). Emulsions can be formed either by mechanical 
aggitation, or by chemical processes. Unstable emulstions will separate 
over time or temperature, stable emulsions will not separate. 

Enhanced Oil 
Recovery (EOR) 

Any method that increases oil production by using techniques or materials 
that are not part of normal pressure maintenance or water flooding 
operations. For example, natural gas can be injected into a reservoir to 
"enhance" or increase oil production 

EPA United States Environmental Protection Agency 
EPC Engineer, procure & construct 
Established 
reserves 

The portion of the discovered resource base that is estimated to be 
recoverable using known technology under present and anticipated 
economic conditions. Includes proved plus a portion of probable (usually 
50%). 
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GLOSSARY (Continued) 

Symbol or Term Definition 
Ester a classification of organic compounds occurring naturally as oils and fats, 

produced by replacing the hydrogen of an acid by an alkyl, aryl, radical. A 
compound of an organic acid bonded via an ester bond to an alcohol. Any 
of a large group of organic compounds formed when an acid and alcohol 
is mixed. CH3COOCH3 (Methyl acetate) is the simplest ester. Biodiesel is 
often described as a Fatty Acid Methyl Ester (FAME). 

ETBE Ethyl tertiary-butyl ether  
Ethanol C2H6O or CH3-CH2-OH - An organic alcohol also called ethyl alcohol, 

formed when fermenting sugars or glycerin. Ethanol is also a great 
solvent. 

EU European Union 
Exploratory well A well into an area where petroleum has not been previously found or one 

targeted for formations above or below known reservoirs. 
Extraction :  The process of separating the bitumen from the oil sands 
F-T Fischer-Tropsch 
FAME Fatty Acid Methyl Ester, a commonly used chemical term for biodiesel. 
Fat a classification of natural esters of glycerol, and fatty acids existing as 

solids at room temperature. 
Fatty Acid a carboxylic acid (or organic acid), often with a long aliphatic tail (long 

chains), either saturated or unsaturated. 
FBP Final boiling point 
FCC Fluid catalytic cracker or cat unit. 
FCCU Fluid catalytic cracking unit. 
FEED Front end engineering design 
Field The surface area above one or more underground petroleum pools 

sharing the same or related infrastructure. 
Fine Tailings :  Essentially muddy water – about 85% water and 15% fine clay particles 

by volume produced as a result of extraction 
Flaring/Venting The controlled burning (flare) or release (vent) of natural gas that can't be 

processed for sale or use because of technical or economic reasons. 
Flash Point The lowest temperature under very specific conditions at which a 

combustible liquid will give off sufficient vapor to form a flammable mixture 
with air in a standardized vessel   

Flow line Pipe, usually buried, through which oil or gas travels from the well to a 
processing facility. 

Fluid Coking :  A process by which bitumen is continuously cracked to produce lighter 
hydrocarbons and coke 

FOB Free on board 
FOR Free on rail 
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GLOSSARY (Continued) 

Symbol or Term Definition 
Free Fatty Acids Fatty acid hydrocarbon chains detached from other molecules, like 

glycerol. 
FRN Full range naphtha 
G&A general and administrative costs 
G/L Grams per liter 
gal gallon 
Gasoil An intermediate distillate product used for diesel fuel & heating fuel  
GC gas chromatograph instrument 
GDP gross domestic product 
GHR Gas-heated reformer 
Glycol Dehydrator Field equipment used to remove water from natural gas by using 

triethylene glycol or diethylene glycol. 
GOM  Gulf of Mexico 
GTL Natural gas to liquids 
Gypsum :  A mineral used as a soil amendment in consolidated tails technology 
H2 Hydrogen 
H2O Water 
HDA Hydrodealkylation, a process used for making benzene from toluene. 
Heavy crude oil Has API gravity lower than 28 degrees. The lower the API gravity, the 

heavier the oil. 
Heavy Oil :  Dense, viscous oil, with a high proportion of bitumen, which is difficult to 

extract with conventional techniques and is more costly to refine 
HHV Higher heating value 
HO Heating oil 
Horizontal Drilling Drilling a well that deviates from the vertical and travels horizontally 

through a producing layer. 
Hot Water Process A method for separating bitumen from oil sand using hot water and 

caustic soda, developed by Karl Clark of the Alberta Research Council. 
HP-Mod 26% Cr, 35% Ni, 1.5% Si alloy  
HPS High-pressure steam 
HS High sulfur content 
HSFO Heavy sulfur fuel oil 
HTFT high temperature Fischer-Tropsch 
HX Heat exchanger 
Hydrocarbon a compound of hydrogen and carbon, often occurring as long atomic 

chains in which each carbon atom is attached to two hydrogen atoms 
forming a long chain. They store a great deal of energy. 
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GLOSSARY (Continued) 

Symbol or Term Definition 
Hydrogenation a chemical reaction in which unsaturated bonds between carbon atoms 

are reduced by attachment of a hydrogen atom to each carbon. When the 
process is carried to completion it converts unsaturated fatty acids to 
saturated ones. Changing the degree of saturation of the fat changes 
important physical properties such as melting point, which is why the 
liquids become semi-solid. Since partially hydrogenated vegetable oils are 
much less expensive than most other fats with similar characteristics, and 
because they have other desirable characteristics leading to longer shelf 
life, they are the predominant fat used in most commercial baked goods. 

Hydrotransport :  Oil sand from the mine operation is mixed with hot water and caustic and 
the oil sand slurry is then transported by pipeline to the extraction plant 
where it feeds directly into the Primary Separation Vessel 

Hydrotreater :  A unit which removes sulphur and nitrogen from the components of crude 
oil by the catalytic addition of hydrogen 

Hygroscopic The tendency of something to absorb water (usually from humidity in the 
air). Biodiesel absorbs water to about 1200 parts per million (PPM). 
Methanol and NaOH are also hygroscopic. Keep containers closed. 

IBP Initial boiling point 
ICE Internal combustion engine 
IEEE Institute of Electrical & Electronic Engineers 
In-situ In its original place; in position; in-situ recovery refers to various methods 

used to recover deeply buried bitumen deposits, including steam injection, 
solvent injection and firefloods. 

Indicator a substance which changes colour at a given stage in or as a result of a 
chemical reaction. Phenolphthalein is commonly used in titrations 
measuring the acidity of vegetable. 

Infill Drilling Wells drilled between established producing wells on a lease in order to 
increase production from the reservoir. 

Initial established Established reserves before production. 
Injection well A well used for injecting fluids (air, steam, water, natural gas, gas liquids, 

surfactants, alkalines, polymers, etc.) into an underground formation for 
the purpose of increasing recovery efficiency. 

Iodine #  Standard natural oil assay to measure the degree of unsaturation (or the 
number of double bonds present) in vegetable oils and fats. 

IRR internal rate of return 
Isomerate A gasoline blendstock made in an isomerization unit 
JNOC Japan National Oil Company 
k thousands 
KBR Kellogg, Brown & Root 
Kero Kerosene 
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GLOSSARY (Continued) 

Symbol or Term Definition 
Kerosene Dodecane (Kerosene) C12H26 commonly used mineral fuel oil used as 

aviation fuel and central heating consisting of many hydrocarbons 
containing molecules with about 10 to 16 carbon atoms. 

KO Knock out (drum) 
KT Kilo tons 
kty kilo tons per year 
LC-Fining :  Expanded ebulating bed hydroprocessing technology used to 

continuously crack bitumen into lighter products through the catalytic 
addition of hydrogen 

Lease Legal document giving an operator the right to drill for or produce oil or 
gas; also, the land on which a lease has been obtained. 

LHV Lower heating value 
Life-cycle analysis a total valuation of a process, in which all the inputs and outcomes of a 

reaction are fully considered. 
Lifting Tankers and barges loading petroleum at a terminal or transfer point. 
Light crude oil Has an API gravity higher than 33 degrees. The higher the API gravity, the 

lighter the crude oil. 
Light products, 
light ends 

The group of petroleum products with lower boiling temperatures including 
gasolines and distillate fuels 

Limestone Calcium carbonate-rich sedimentary rocks in which oil or gas reservoirs 
are often found. 

LNG Liquefied natural gas 
LPG Liquefied petroleum gas 
LPS Low-pressure steam 
LS Low sulfur 
LSD low sulfur diesel fuel 
LSFO Low sulfur fuel oil 
LSTK Lump sum turn key 
LSWR Low sulfur waxy residual fuel oil 
LTFT low temperature Fischer-Tropsch 
LVN Light virgin naphtha 
M85 85% methanol and 15% gasoline fuel blend 
Mature Fine :  When tailings is deposited at the disposal site, it separates and settles 

further to create Tailings a layer of clarified water on top that is used in 
extraction and a dense mixture of clay, silt and water on the bottom 

Medium Crude Oil Liquid petroleum with a density between that of light and heavy crude oil. 
MEK methyl ethyl ketone 
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GLOSSARY (Continued) 

Symbol or Term Definition 
Methane The principal constituent of natural gas; the simplest hydrocarbon 

molecule, containing one carbon atom and four hydrogen atoms. 
Methanol CH3OH - A volatile colorless alcohol, derived originally as wood alcohol, 

used as a racing fuel and as a solvent. Also called methyl alcohol. Lethal 
if consumed. Used to make methoxide in biodiesel production. Methanol 
absorbs water from the air, so keep the container closed tightly, and 
purchase methanol which is known to be dry (anhydrous) or is 99.9% 
pure. 

Methoxide Na O-CH3 Sodium Methoxide - Sodium Methylate. An organic salt, in 
pure form a white powder. In biodiesel production, "methoxide" is a 
product of mixing methanol and sodium hydroxide, yielding a solution of 
sodium methoxide in methanol, and a significant amount of heat. Sodium 
Methoxide in methanol is a liquid that kills nerve cells before you can feel 
the pain. Rinse with water and seek medical attention immediately. Also 
highly explosive. Making sodium methoxide is the most dangerous step 
when making biodiesel. Carefully consider the safety of the design of your 
equipment and workspace before producing, and wear protective clothing 
and a respirator when handling. Use immediately as methoxide loses 
reactive properties with time. 

MIBK methyl isobutyl ketone 
Middle distillates Medium-density refined petroleum products, including kerosene, stove oil, 

jet fuel and light fuel oil. 
Midgrade 
unleaded 

Unleaded gasoline with a 89 R+M/2 octane rating. 

Midstream The processing, storage and transportation sector of the petroleum 
industry. 

Miscible Flooding An oil-recovery process in which a fluid, capable of mixing completely with 
the oil it contacts, is injected into an oil reservoir to increase recovery. 

MM millions 
MMA methyl methacrylate 
MOGAS Motor gasoline 
MON Motor octane number 
MPS Medium-pressure steam 
MT metric ton 
MTBE Methyl tertiary butyl ether 
MTG Mobil Oil methanol to gasoline process 
MTO Methanol to olefins 
Mud (also Drilling 
Mud) 

Fluid circulated down the drill pipe and up the annulus during drilling to 
remove cuttings, cool and lubricate the bit, and maintain desired pressure 
in the well. 

Muskeg :  A water soaked layer of decaying plant material, one to three metres thick, 
found on top of the over burden 

MW megawatts 
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GLOSSARY (Continued) 

Symbol or Term Definition 
MWH megawatt hours 
N+A Naphthenes plus aromatics 
N/A Not applicable 
Naphtha :  any of various volatile, often flammable, liquid hydrocarbon mixtures used 

chiefly as solvents and dilutents 
Naphthenic A high naphthenes content 
Natural gas liquids Liquids obtained during natural gas production, including ethane, propane, 

butanes, and condensate. 
nd non detectable 
NGL natural gas liquids 
NOX Nitrogen oxides 
NPH Naphtha 
NPRA Natinoal Petrochemicals & Refiners Association 
NWE North west Europe 
NYMEX New York Mercantile Exchange 
O&M operations and maintenance cost 
Octane number A measure of the detonation quality of gasoline. The higher the octane 

number, the higher the resistance to engine knock 
Oil Sands A deposit of sand saturated with bitumen. 
OPEC Organization of Petroleum Exporting Countries 
Operator The company or individual responsible for managing an exploration, 

development or production operation. 
Organic Compounds that contain carbon, which are often created as a result of a 

life process. 
OSI offsites investment 
Overburden :  Layer of rocky, clay like material that lies under muskeg 
Oxidation Burning in oxygen, normally highly exothermic (heat releasing), but also 

any increase in oxidization state, (i.e. loss of electrons). Results in the 
formation of an oxide, rusting or corroding. Various materials, such as 
copper and brass, may oxidize in the presence of vegetable oil or 
biodiesel. 

Oxygenate Oxygen-containing blend stocks favored for their octane and their clean 
burning quality. 

Ozone Ground level ozone is a colourless gas that forms just above the earth’s 
surface. 

PADD Petroleum Allocation for Defense District. A group of five geographic 
areas in the US used in collecting and reporting petroleum information 

Paraffinic A high paraffins content 
Particulate Matter Refers to microscopic solid or liquid particles that remain suspended in 

the air for some time. 
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Symbol or Term Definition 
PCT Percent 
PdVSA Petroleos de Venezuela SA 
Permeability The capacity of a reservoir rock to transmit fluids; how easily fluids can 

pass through rock. 
PET Polyethylene terephthalate 
Petroleum A naturally occurring mixture composed predominantly of hydrocarbons in 

the gaseous, liquid or solid phase. 
pH A measure of acidity and alkalinity of a solution on a scale with 7 

representing neutrality. Lower numbers indicate increasing acidity, and 
higher numbers increasing alkalinity. Each unit of change represents a 
tenfold change in acidity or alkalinity. pH is mathematically found by taking 
the negative logarithm of the effective hydrogen-ion concentration or 
hydrogen-ion activity. The units are gram equivalents per liter of the 
solution. 

Pinnacle reef A conical formation, higher than it is wide, usually composed of limestone, 
in which hydrocarbons might be trapped. 

PONA Paraffins, olefins, naphthenes and aromatics content. 
Pool A natural underground reservoir containing an accumulation of petroleum. 
Porosity The volume of spaces within rock that might contain oil and gas (like the 

amount of water a sponge can hold); the open or void space within rock – 
usually expressed as a percentage of the total rock volume. Thus porosity 
measures the capacity of the rock to hold natural gas, crude oil or water. 

Pour Point Lowest temperature which oil will readily flow without disturbance when 
chilled. The temperature at which the fuel is no longer pumpable. 

POX partial oxidation 
PPB Parts per billion (weight) 
ppm parts per million concentration 
PPMV Parts per million by volume 
PPMW Parts per million by weight 
Primary Recovery The production of oil and gas from reservoirs using the natural energy 

available in the reservoirs and pumping techniques. 
Prorationing Government allocation of demand among pools and wells; pipeline 

allocation of demand among shippers. 
PSA Pressure swing adsorption 
PTA purified terephthalic acid 
PVC poly vinyl chloride 
PX Para xylene 
Pygas A naphtha-range product with a high aromatics content used either for 
R+M/2 Research Octane Number plus Motor Octane Number divided by 2. A 

gasoline octane 
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Symbol or Term Definition 
Rack Pricing Selling to petroleum jobbers or other resellers FOB at the refinery 
Rape Seed Oil Food grade oil produced from rape seed is called Canola oil. Canola is a 

name taken from "Canada oil" due to the fact that much of the 
development of the oil was performed in Canada. Another early term for 
this oil is Colza. Makes good biodiesel. 

RDS Royal Dutch Shell 
Reformate A high-aromatics, high-octane product made in a reformer and used to 

blend motor gasoline or aviation gasoline 
Reformulated fuels Gasoline, diesel or other fuels which have been modified to reflect 

environmental concerns, performance standards, government regulations, 
customer preferences or new technologies. 

Reg Regular leaded gasoline 
Reg Unl Regular unleaded gasoline 
Releases ruptures are instantaneous tearing or fracturing of the pipeline material 

that immediately impairs the operation of the pipeline; leaks can be an 
opening, crack or hole in a pipeline causing some product to be released, 
but not immediately impairing the operation of the pipeline. 

Remaining 
established 

Initial established minus cumulative production. 

Resid Residual fuel oil 
Residuum :  A residual product from the processor distillation of hydrocarbons 
RFG Reformulated gasoline 
ROI return on investment 
RON Research octane number 
Royalty The owner’s share of production or revenues retained by government or 

freehold mineral rights holders. In natural gas operations, the royalty is 
usually based on a percentage of the total production. 

RSFO  Residual sulfur fuel oil 
RVP Reid vapor pressure, a measure of a gasoline's volatility. 
S&W Stone & Webster (Shaw Group) 
Sandstone A compacted sedimentary rock composed mainly of quartz or feldspar; a 

common rock in which oil, natural gas and/or water accumulate. 
Saponification The reaction of an ester with a metallic base and water. The making of 

soap. This happens sometimes when you use too much lye in a biodiesel 
reaction... No worries - you can re-react the resulting top layer of 
unreacted liquid, and if you wish you can turn the semi-solid bottom layer 
into soap by adding more lye (make sure you know how much to add). 

SASOL South African Synthetic Oil, Limited 
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Symbol or Term Definition 
Saturated a fat or fatty acid in which there are no double bonds between the carbon 

atoms of the fatty acid chain. Saturated fats tend to be solid at room 
temperature. Diets high in saturated fat correlate in some studies with an 
increased incidence of atherosclerosis and coronary heart disease. 

scf standard cubic feed per day flow rate 
scfm standard cubic feet per minute 
Secondary 
Recovery 

The extraction of additional crude oil, natural gas and related substances 
from reservoirs through pressure maintenance techniques such as 
waterflooding and gas injection. 

Sedimentary basin A geographical area, such as the Western Canada Sedimentary Basin, in 
which much of the rock is sedimentary (as opposed to igneous or 
metamorphic) and therefore likely to contain hydrocarbons. 

Seismic studies Refers to studies done to gather and record patterns of induced shock 
wave reflections from underground layers of rock which are used to create 
detailed models of the underlying geological structure. 

SG Specific gravity 
Shale Rock formed from clay. 
SHPS Super high pressure steam (120 bar superheated) 
SMDS Shell Middle Distillate Synthesis GTL process 
SMR Steam methane reformer/reforming 
Sodium Hydroxide NaOH, lye, caustic soda (Red Devil Drain Cleaner). A metallic base. 

Strongly alkaline and extremely corrosive. Mixing with fluids usually 
causes heat, and can create enough heat to ignite flammables (such as 
methanol), so add slowly. For biodiesel, this is one of the main reactants. 
Make sure you are purchasing "anhydrous sodium hydroxide." Anhydrous 
means it's dry, and water turns biodiesel into soap. Store this product in 
an airtight container to prevent NaOH from absorbing water and CO2 from 
the air. Store separately. 

SOFC solid oxide fuel cell 
Solution Gas Natural gas that is found with crude oil in underground reservoirs. When 

the oil comes to the surface, the gas expands and comes out of the 
solution. 

Sour Gas Natural gas at the wellhead may contain hydrogen sulphide (H2S), a toxic 
compound. Natural gas that contains more than 1 per cent of H2S is 
called sour gas. About 30 per cent of Canada's total natural gas 
production is sour, most of it found in Alberta and northeast British 
Columbia. 

Sour Oil :  Crude oil containing free sulphur, hydrogen sulphide or other sulphur 
compounds 
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GLOSSARY (Continued) 

Symbol or Term Definition 
Spills Spills include accidental release of crude oil, produced water or other 

hydrocarbon products from wellsites, batteries or storage tanks. These 
spills can affect land, vegetation, water bodies and groundwater. 

SPR US Strategic Petroleum Reserve 
SR Stoichiometric ratio 
Stakeholders Industry activities often affect surrounding areas and populations. People 

with an interest in these activities are considered stakeholders. They may 
include nearby landowners, municipalities, Aboriginal communities, 
recreational land users, other industries, environmental groups, 
governments and regulators. 

Steam Injection An improved recovery technique in which steam is injected into a reservoir 
to reduce the viscosity of the crude oil. 

Steam-Assisted :  A recovery technique for extraction of heavy oil or bitumen that involves 
drilling Gravity Drainage a pair of horizontal wells one above the other; 
one well is used for steam injection (SAGD) and the other for production 

Steam-Assisted 
Gravity Drainage 
(SAGD) 

A recovery technique for extraction of heavy oil or bitumen that involves 
drilling a pair of horizontal wells one above the other; one well is used for 
steam injection and the other for production. 

Straight-Run Refinery fraction derived directly from a crude oil atmospheric or vacuum 
pipestill 

Sulphur A yellow mineral extracted from petroleum for making fertilizers, 
pharmaceuticals and other products. 

Sulphur Dioxide A major component of a group of airborne contaminants termed 
“acidifying emissions”. 

Sulphur recovery Sour gas is processed at recovery plants to extract sulphur for sale to 
fertilizer manufacturers and other industries in Canada and overseas. The 
average rate of sulphur recovery at Alberta's sulphur recovery plants has 
improved from 97.5 per cent in 1980 to 98.8 per cent in 2000. 

Suspension A dispersion of a solid in a gas, liquid, or solid 
SUV sport utility vehicle 
Sweet oil and gas Petroleum containing little or no hydrogen sulphide. 
Synthetic Crude 
Oil 

A mixture of hydrocarbons, similar to crude oil, derived by upgrading 
bitumen from oil sands. 

Tailings :  A combination of water, sand, silt and fine clay particles that are a 
byproduct of removing the bitumen from the oil sand 

Tallow One of the harder organic fats derived from animal carcasses, made by 
rendering the internal body fat found within the abdominal cavity under the 
backbone and surrounding the kidneys. This material was greatly used in 
manufacture of soap and candle wax. 

TAME Tertiary-amyl methyl ether 
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GLOSSARY (Continued) 

Symbol or Term Definition 
TCF trillion cubic feet of natural gas 
Tertiary Recovery The third major phase of crude oil recovery which involves using more 

sophisticated techniques, such as steam flooding or injection of 
chemicals, to increase recovery. 

TFC total fixed capital cost 
Tight Gas Gas with very low flow rates. Found in sedimentary layers of rock that are 

cemented together so tight that it "greatly hinders" the extraction. Getting 
tight gas out usually requires enhanced technology like "hydraulic 
fracturing" where fluid is pumped into the ground to make it more 
permeable. The National Energy Board estimates Canada has 300 trillion 
cubic feet (tcf) of tight gas in place. 

Transesterification The process of making biodiesel by the separation of the three 
hydrocarbon chains from a lipid triglyceride to form glycerol, and biodiesel. 
It is the process of exchanging the alkyl group of an ester by another 
alcohol. These reactions are often catalyzed by the addition of an acid or 
base. Acids can catalyse the reaction by donating an electron to the alkyl 
group, thus making it more reactive, while bases can catalyse the reaction 
by removing an electron from the alcohol, thus making it more reactive. 

Traps A mass of porous, permeable rock - sealed on top and both sides by non-
porous, impermeable rock - that halts the migration of oil and gas, causing 
them to accumulate. 

Triglyceride Natural fats and oils, composed of glycerin and three fatty acid chains. 
UC United Catalysts, Inc. 
ULCC Ultra large crude carrier; has capacity for 320,000 to 600,000 dwt. 
ULSD Ultra low Sulphur Diesel. A type of diesel fuel promote in recent years in 

an attempt to reduce atmospheric pollution but at the expense of engine 
wear. 

Ultimate potential An estimate of recoverable reserves that will have been produced by the 
time all exploration and development activity is completed; includes 
production-to-date, remaining reserves, development of existing pools and 
new discoveries. 

Undiscovered 
recoverable 
resources 

Those resources estimated to be recoverable from accumulations 
believed to exist based on geological and geophysical evidence but not 
yet verified by drilling, testing or production. 

UNL Unleaded 
Unsaturated a fat or fatty acid containing double or occasionally triple bonds. Many 

vegetable oils contain fatty acids with one of more double bonds in them. 
Fat molecules are monounsaturated if each contains one double bond, 
and polyunsaturated if each contain more than one. 

Upgrading :  The process of converting heavy oil or bitumen into synthetic crude oil 
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GLOSSARY (Concluded) 

Symbol or Term Definition 
Upstream The companies that explore for, develop and produce Canada's 

petroleum resources are known as the upstream sector of the petroleum 
industry. 

US DOE US Dept of Energy 
USAC US Atlantic Coast 
USD US dollar 
USGC United States Gulf Coast 
UST Underground Storage Tank (regulations) 
USWC United States West Coast 
VAM vinyl acetate monomer 
VGO Vacuum gas oil 
Vibroseis The process of producing seismic shock waves with "thumpers" or 

vibrator vehicles. 
Viscosity The ability of a fluid to respond to movement. A high viscosity will resist 

movement, and a low viscosity will flow quickly. This is not necessarily the 
same as density. Viscosity is normally measured comparatively by the 
time a given volume of liquid will pass through a pipe of fixed diameter. 
Methanol has a low viscosity, while vegetable oil has a high viscosity. 

Volatile organic 
compounds 
(VOCs) 

Gases and vapours, such as benzene, released by petroleum refineries, 
petrochemical plants, plastics manufacturing and the distribution and use 
of gasoline; VOCs include carcinogens and chemicals which react with 
sunlight and nitrogen oxides to form ground-level ozone, a component of 
smog. 

Wellbore A hole drilled or bored into the earth, usually cased with metal pipe, for the 
production of gas or oil. 

Wildcat A well drilled in an area where no oil or gas production exists. 
WRN Wide range naphtha 
WTI West Texas Intermediate crude oil 
WVO Waste Vegetable Oil. The oil we collect from restaurant grease traps etc, 

which is the main constituent of our fuel. 
XOM Exxon Mobil Corporation 
XTM 35% Cr, 48% Ni, 1.5% Si alloy 
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