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4 Project Execution 

4.1 Introduction 
This section addresses the following: 

• TOTAL’s experience 
• engineering, procurement and construction 
• operations 
• inputs and outputs  
• regional development integration 
• project risk management 
• adaptive management 

4.2 TOTAL’s Experience 
TOTAL and its parent, TOTAL SA, bring significant strengths to ensure the success of 
the upgrader project through engineering and construction, operations and maintenance, 
and commercial and economic management of the project inputs and outputs. Together, 
this experience and the financial strength of the TOTAL SA group are very positive 
factors for this project. 

4.2.1.1 TOTAL’s Project Construction Experience 
TOTAL SA is among the five-largest publicly traded integrated oil companies in the 
world, with 95,000 employees in 130 countries and an annual capital investment budget 
of $16 billion. With these resources and its wealth of experience in very large capital 
projects, TOTAL SA has developed a very extensive and sophisticated organization for 
project execution, which TOTAL has chosen to exploit for this upgrader project. 
Experienced management, teams of technical experts, established and tested 
specifications, procedures and contracts, and the TOTAL SA reputation and track record 
combine to produce a very strong project execution combination.  

4.2.1.2 TOTAL’s Operations Experience 
TOTAL’s parent company, TOTAL SA, is Western Europe’s leading refiner–marketer 
and holds key positions in 26 refineries worldwide, of which 12 are operated directly. 
Global refining capacity is 2.7 million barrels per day, of which more than 85% is in 
Western Europe. TOTAL also has a 30% interest in the SINCOR upgrader in Venezuela. 
With this wealth of experience, TOTAL SA has developed management systems and 
practices pertaining to its operated installations that help to ensure consistent, reliable and 
safe operations. 
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4.2.1.3 Integration with TOTAL Upstream and Downstream Assets 
TOTAL has interest in several Alberta bitumen production projects and is the operator of 
the Joslyn North Mine Project through its wholly owned subsidiary Deer Creek Energy 
Limited. TOTAL has a 50% non-operating interest in the Surmont project and will be 
responsible for marketing its share of the production. The bitumen blend product from the 
upstream projects will be transported to the Fort Saskatchewan area in third-party 
pipelines and will be available as feedstock for the upgrader or for sale to market. 
Volumetric and quality optimization of the upgrader feed will also result in purchases of 
third-party bitumen blend at market prices. 

The diluent portion of the bitumen blend feed will be recovered in the upgrader’s diluent 
recovery unit (DRU) and will be recycled to the upstream projects as part of the 
third-party pipeline services. Depending on the TOTAL equity bitumen production 
volume, it is also possible that use of a portion of the upgrader’s synthetic crude oil 
(SCO) product as a diluent will be considered. 

TOTAL’s only affiliated downstream asset in North America is a refinery in Port Arthur, 
Texas.  TOTAL currently does not intend to integrate the upgrader production with this 
asset.  

4.3 Engineering, Procurement and Construction 
TOTAL recognizes that the first stages of the project are the most important for achieving 
overall success. Careful project conception, stakeholder communication and consultation, 
value engineering, selection of suppliers and contractors, and solid quality-control 
systems must combine to create a final upgrader project that meets the following goals:  

• achieving an accident-free workplace 

• using all reasonable means to protect the environment during all stages of the project 
and to promote sustainable development 

• achieving economic returns to TOTAL while maintaining a balance with 
environmental stewardship and social responsibility 

• working in an open and responsible manner with community and stakeholder groups 
to understand local issues and determine the most appropriate ways of addressing 
them 

4.3.1 Organization Structure 
TOTAL is currently building a project team that will include experienced individuals 
from the Calgary office, the local workforce and TOTAL’s internationally experienced 
employees. This team will work with selected local contractors and consultants to finalize 
the design concepts and to support the community consultation and regulatory processes. 
This team will also prepare the necessary technical and contractual documents, using 
TOTAL’s existing document libraries and technical specialists as key resources, to 
engage contractors for the detailed engineering, procurement and construction stages. 

While the specific contracting strategy is yet to be developed, a possible strategy would 
be to contract one or more qualified engineering, procurement and construction (EPC) 
companies that have a track record on similar projects in Alberta. The EPC contractor(s) 
will be charged with overall responsibility for developing detailed project engineering 
documents, engaging necessary resources and procurement of the materials and 
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equipment for the construction and commissioning of the project. Overall responsibility 
for achieving quality assurance will also be given to the EPC contractor(s) although the 
TOTAL team will provide oversight to ensure that policies and procedures are in 
compliance with the TOTAL specifications and audits and inspections will be completed 
to confirm that the actual performance meets or exceeds the project goals. 

It is expected that approximately 3500 to 4000 workers will be required at the peak of 
construction. The final organization structure required to support construction activities 
will be determined as the project progresses and as decisions are made regarding 
contracting strategies. For a conceptual organization chart of the project team, see 
Figure 4.3-1. 

 

 

Figure 4.3-1 Project Execution Organization 

4.3.2 Capital Costs 
Capital costs for the project to the end of construction are estimated at Cdn $7 to 9 billion 
(in 2007 Canadian dollars), with Phase 1 accounting for two-thirds of the cost and 
Phase 2 the remaining one-third. Factors such as labour costs, world market prices for 
steel and other raw materials and equipment, and the Canadian and United States 
currency exchange rates will influence these costs.  

4.3.3 Engineering 
Preliminary engineering and front end engineering and design (FEED) studies were 
started in early 2007 and will be completed by 2009 when it is expected that the project 
will enter the EPC stage. The objective of the FEED studies is to validate, evolve and 
refine the project concept that is reflected in this Application to ensure that the final 
project meets or exceeds performance expectations. In addition, the FEED process will 
result in a sufficiently explicit set of specifications and descriptions so as to ensure that 
the subsequent detailed engineering, procurement and construction stages conform to the 
expectations of all stakeholders. 
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4.3.4 Procurement 
TOTAL expects that the EPC contractor(s) will take steps to ensure materials and 
services are available when required and according to project specifications, including:  

• identifying materials and services early during project planning 

• implementing risk management strategies to ensure materials and services arrive on 
time and according to project specifications (e.g., qualification visits at suppliers’ 
workshops to evaluate their capacity and capability) 

• identifying opportunities to leverage TOTAL’s international expertise 

• balancing local and international participation with efforts to address availability, 
costs and quality 

• ensuring suppliers and contractors comply with TOTAL’s quality assurance and 
control practices 

4.3.5 Project Controls 
As mentioned in Section 4.3.4: Procurement, the EPC contractor(s) will be responsible 
for ensuring the overall quality and performance of the project. In this context, the word 
quality is intended to mean conformance with the project description and specification 
including safety, environmental, health and productivity factors. TOTAL, as owner and 
sponsor of the project, will be ultimately responsible for ensuring that the contractors 
fulfill these responsibilities. To this end, the following controls and methods will be used:  

• TOTAL construction practices and procedures will be incorporated in the contracts. 
These processes have been tested and improved systematically from years of 
experience in management of large-scale projects and have proven their worth in 
similar projects worldwide. 

• A team consisting of local and international experts will provide onsite management. 
This team will actively engage the contractors and will ensure all aspects from 
engineering to commissioning conform to the project specifications and intent. 

• Teams of objective experts from TOTAL’s global organization will complete 
systematic project reviews and quality audits to ensure the project is being developed 
and executed in a manner consistent with the project objectives, applicable provincial 
and federal regulations, and with TOTAL’s internal standards.  

• Project committees consisting of senior management and technical specialists will 
review and provide guidance related to project direction and control. 
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4.3.6 Construction 

4.3.6.1 Site Construction Sequence 
The site is expected to be divided into separate construction areas for Phase 1: 

• DRU 

• delayed coker unit (DCU) 

• hydrotreatment units, saturated gas plant (SGP) 

• utilities and offsites 

• amine regeneration unit (ARU), sour water strippers (SWS) and sulphur recovery 
unit (SRU) 

• hydrogen production and compression 

• petroleum coke and sulphur handling 

• infrastructure 

• tankage 

Each area will be self-contained and functionally self-supporting, though with certain 
common support services, which will be identified as the project develops. It is the intent 
for each area to be executed by a sole contractor responsible for all activities. 

The construction work will be generally executed as follows: 

• Equipment will be fabricated offsite in modules that can be stacked and trucked.  

• Modules will be shipped to site, where an onsite module assembly yard will combine 
them into larger assemblies and move them to their final location. 

• Infrastructure work, site grading and levelling will start in the hydrotreating areas, 
with concurrent work being carried out starting in the tank farm area followed by 
utilities and offsites, and then the hydrogen production and sulphur management 
areas.  

• Construction will be staged by area, starting from the farthest area from the 
modularization and laydown area and working back to it. 

• Phase 2 construction areas will include the vacuum distillation unit (VDU), mild 
hydrocracker (MHC), a second hydrogen production unit, a third Claus unit and 
various secondary equipment. Suitable access roads will be maintained principally 
along the western edge of the project area.  

4.3.6.2 Site Preparation 
Because of the elevation differences across the project area, rough grading will be done 
in a way that results in a two-tiered project area. The facilities in the northern half of 
Section 19, Township 55, Range 21, West of the Fourth Meridian (19-55-21 W4M) will 
be approximately 3 to 6 m higher than the rest of the project area. The plan for site 
preparation will involve clearing and grubbing portions of the project area before it is 
graded. Clearing and grubbing will include clearing trees to within 150 mm of the natural 
grade followed by removing tree stumps and other embedded items.  

For information about soil salvage, see Section 6.5: Conservation and Reclamation Plan. 
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4.3.6.3 Pipeline Right-of-Way Management 
Numerous rights-of-way for existing or proposed pipelines pass through the project area 
(see Figure 4.3-2 and Table 2.5-1 for a list of the companies that hold easements). 

Two of the pipeline rights-of-way are no longer in service. Based on discussions with the 
pipeline owners, the lines might be removed from the upgrader lands.  

Alternatives for relocating pipelines to enhance land positioning are being assessed to 
reduce the impact of the rights-of-way on the TOTAL lands. 

Measures will be instituted to ensure there is mutual consent with pipeline operators and 
owners to manage safety risks during upgrader construction and operations. The 
following elements will be incorporated in project design and construction: 

• a minimum 30-m setback will be maintained between upgrader facilities and the 
rights-of-way  

• TOTAL will arrange for crossing agreements before construction and again for 
operations  

• road crossings will be kept to a minimum  

• fencing will be provided around pipeline rights-of-way, where appropriate 

• single crossing areas will be used to transport materials during construction  

• crossings will be designed, built and maintained with approval of pipeline owners 

• an approved pipeline right-of-way inspector will be onsite during upgrader 
construction 

TOTAL has initiated contacts with all pipeline owners to review the proposed upgrader 
plan and pipeline constraints. A dedicated TOTAL Pipeline Task Team met with several 
pipeline owners to review safety concerns and plans. TOTAL plans to have ongoing 
communication with the pipeline owners before construction begins and during 
operations. 

4.3.6.4 Site Construction Execution 
Construction in the project area will be executed according to the following plan: 

• A common Health, Safety, Environment plan will be developed for all personnel on 
site. 

• The site will have dedicated medical and common support areas. 

• Each construction silo will have its own assigned construction and laydown areas, as 
well as access road assignments. 

• Each area will be responsible for its own housekeeping, including dust, garbage, 
debris and snow removal.  

4.3.6.5 Traffic Planning 
Upgrader construction will increase traffic volume near the project area. For the traffic 
impact assessment, see Appendix F. For the mitigation measures, see 
Section 5.6.3: Socio-economic Assessment and Section 6.10: Traffic Management.  
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4.3.7 Construction Water Management 
A surface water management plan will be developed before construction starts to reduce 
environmental effects of construction activities on surface water. The plan will be based 
on the principle of isolating and containing the construction area runoff with stormwater 
ponds. For information on construction surface water management, see 
Section 6.6.4: Surface Water Management.  

Step 1: Stripping 
After stripping begins, containment berms will be installed to prevent runoff from the 
construction area. If a runoff event occurs during construction, the water will be retained 
to allow sediment to settle out. The water will be tested to ensure that it meets water 
quality criteria before it is released. Internal drainage systems will be developed to 
convey site runoff to the stormwater ponds.  

Step 2: Grading and Pond Excavation 
The stormwater ponds will be excavated to their final dimensions and lined as part of the 
early construction activities. The excavated material will be used as fill at various 
locations on the site if it is determined to be geotechnically suitable for reuse.  

Step 3: Facility Construction 
During facility construction, runoff will be handled by the stormwater system developed 
for operations.  

4.3.8 Commissioning Plan 
To ensure technical continuity throughout the project, it is anticipated that a team of 
dedicated process engineers and experienced operations personnel will work on the 
project from conceptual design through engineering to operations where they will provide 
training, startup planning and support. The team will have access to the appropriate 
startup and operating personnel to: 

• ensure continuity of knowledge 
• make use of TOTAL SA’s global expertise and knowledge base 
• obtain operations input into the detailed design 
• obtain a smooth transition from construction to operations 

The team will stay in place until the facility has reached full production. 

4.3.9 Construction Labour 
Onsite construction for Phase 1 is expected to take approximately four years from 
late-2009 to early 2014. The onsite construction workforce is anticipated to peak at 3500 
to 4000 workers. Phase 2 construction is anticipated to last a little less than two years, 
and is expected to have a peak of about 1800 onsite construction workers. 
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Though the project execution plan is configured to maximize labour efficiency, the 
forecast for demand and availability of construction labour in Alberta indicates that 
demand will be greater than the supply and alternate sources will be required. The current 
execution plan is to pursue recruiting from the Alberta labour market and then from other 
locations in Canada when that labour pool is exhausted. If it is not possible to recruit 
sufficient personnel in Canada, TOTAL will pursue recruitment of foreign labour.  

4.3.10 Schedule 
The upgrader will be constructed in two phases from 2009 to 2018 to match upstream 
production profile and to limit peak construction labour requirements (see Figure 1.4-1). 
The phases will be as follows: 

• Phase 1 – mechanical completion early in 2014: 24,000 m3/stream day 
(150,000 barrels per stream day [BPSD]) bitumen 

• Phase 2 – mechanical completion early in 2018: 39,200 m3/stream day 
(245,000 BPSD) bitumen 

Debottlenecking to increase capacity to 47,200 m3/stream day (295,000 BPSD) of 
bitumen is planned for 2018+. 

The Phase 1 plant will include all the major process and utility units except the VDU and 
MHC and components of the DRU, DCU, ARU and SRU. The VDU and MHC and the 
additional equipment trains will be added in Phase 2. The debottlenecking stage is not 
expected to add major capital equipment, so should not include substantial construction 
activities. 

4.3.11 Staging of Project Construction 
For the construction sequence for the main processing plants, see Table 4.3-1.  

Table 4.3-1 Construction Sequence – Main Processing Plants 
Equipment Phase 1 Phase 2 

DRU Install single complete train  Add second complete train 
VDU Not installed Install VDU 
DCU Install four drums, two heaters and all 

common equipment. Operate coker with 
atmospheric residue feed 

No change 

NHT Install complete unit No change 
DHT Install two trains and common equipment 

for two trains. Operate one train as an 
MHC in Phase 1 

Install minor equipment 

MHC Not installed Install MHC 
Hydrogen 
production unit 

Install one plant Install second plant 

SRU Install two Claus one SCOT Install third Claus 
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4.4 Operations 
TOTAL, like most international operators, understands that even a perfectly designed and 
built facility requires an organization of well-trained and qualified employees and 
contractors working within clear and pragmatic management systems to achieve 
operational excellence. For TOTAL, operational excellence is the anticipation of 
potential risks, hazards and other undesirable events and taking positive steps to prevent, 
avoid or mitigate their occurrence. Operational excellence means achieving the desired 
outcome every time.  

4.4.1 Organization 
An estimated 350 to 400 staff will be hired to operate and maintain the upgrader. The 
majority of the staff will come from the Greater Edmonton Area, which has a very highly 
skilled and experienced workforce. In addition, TOTAL anticipates that it will be 
necessary to provide opportunities for international experts from other sites to work 
within the TOTAL Upgrader operations organization to promote communication of best 
practices. At the same time, it will be to TOTAL’s advantage to provide opportunities for 
Canadian employees to work in other international installations to benefit and learn from 
the best practices developed in the Canadian project.  

4.4.2 Operating Costs 
Annual operating costs for the project are estimated to be more than Cdn $200 million (in 
2007 Canadian dollars) for Phase 1 and above $400 million for Phase 2. Operating costs 
could vary depending on input costs at the time (e.g., costs for energy, labour, 
spare parts). 

4.4.3 Management Systems 
Management systems for the project are set up to ensure that upgraders operation and 
maintenance conform to the expectations of the community and stakeholders. In the case 
of the upgrader, management systems will be developed for the project based on 
TOTAL’s experience, regulatory standards and corporate standards. Management 
systems being developed include: 

• health safety and environment management system (see Section 6.2.2.1) 

• integrated loss management program, based on ISO 14001 and OHSAS 18001 (see 
Section 6.2.2.2) 

• environmental protection program (see Section 6.2.2.3) 

• waste and hazardous material management (see Section 6.7) 

4.4.4 Pre-Operations Activities 
Before starting operations, the organization, procedures and tools need to be prepared for 
the operations stage. This preparation begins during the engineering stage with 
incorporation of key individuals in the design and project management teams. Once 
engineering is complete and key process equipment is identified, the growing operations 
organization can begin to prepare the necessary policies and procedures for the upgrader 
project. During the last year before operations start, the remainder of the operations 
organization will be hired and trained in procedures and basic skills.  
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4.5 Upgrader Inputs and Outputs 

4.5.1 Feedstock 
The upgrader is being designed to accommodate typical pipeline-specification Athabasca 
DilBit (diluent–bitumen) Blend, although the specific quality attributes of the bitumen 
from the planned Joslyn North Mine Project factor heavily in the unit yield estimates. It is 
envisaged that pipeline connections into and between several planned third-party tank 
terminals will facilitate development of a market hub in the Fort Saskatchewan area, 
which in turn will provide the opportunity for the upgrader to purchase various 
third-party dilbit blends or other feedstocks. 

4.5.2 Diluent Return 
Once extracted from dilbit in the DRU, diluent will be returned to the upstream facilities 
or sent to market. 

4.5.3 Natural Gas 
Natural gas will be supplied to the upgrader site through contract arrangements with a 
third-party gas pipeline. For example, Nova Gas Transmission Limited, Alliance Pipeline 
and ATCO have existing rights-of-way through the project area (the ATCO system 
services area demand at Dow Canada and the Shell Scotford Complex). The relatively 
large natural gas demand (approximately 4430 GJ/h) required by the upgrader should 
ensure interest in connections from one of these carriers. 

4.5.4 Electricity Supply 
Electricity supply will be arranged through the Alberta Electric System Operator (AESO) 
and purchased from the market. The AESO has been working with the Alberta Industrial 
Heartland Association’s Linear Infrastructure Corridor group and power access to the 
upgrader site is considered in their plans. 

4.5.5 Synthetic Crude Oil 
The upgrader will produce a single grade of SCO through the blending of the various 
hydrotreated components. The planned quality will vary somewhat between Phase 1 and 
Phase 2 (see Table 4.5-1) because of the configuration of the process units in each phase. 
The expected quality of each phase is expected to be in the range of typical sweet SCOs 
in the marketplace and therefore should expect to achieve similar pricing as the 
benchmark SCO grades. 

Table 4.5-1 Synthetic Crude Bulk Properties 

 Syncrude Suncor Husky Albian 
TOTAL 

(Phase 1) 
TOTAL 

(Phase 2) 
Sulphur (wt %)  0.11 0.2 0.11 0.16 0.03 0.05 
API Gravity 31.2 33 32.7 33.7 36.6 32.7 

SOURCE: CrudeMonitor.ca 2007, Internet site 
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The current market for SCO is primarily in the U.S., although several Canadian SCO 
producers represent an important integrated demand segment through their refining 
affiliates. Synthetic crude oil can be sold as a substitute for light sweet crude although the 
amount will vary in each refinery depending on its specific product quality and 
processing constraints. In the main U.S. market areas for Canadian crude (i.e., PADDs II 
and IV) the inland U.S. regional light sweet crude production is expected to continue its 
20-year volume decline, leaving SCO to compete for resulting market share with 
imported crude. As SCO production increases, pipeline transportation improvements and 
extensions have been planned to access new markets such as Cushing, Oklahoma or 
Houston, Texas. 

An important demand area for SCO is expected to be as a diluent for bitumen meant for 
export and sale to end market in the form of SynBit (synthetic crude oil–bitumen) Blends. 
The current market for SynBit is very limited with only a few bitumen projects choosing 
SCO as diluent. This demand area will evolve depending on the volume of condensate 
imported to the province from planned pipelines such as Enbridge’s Southern Lights and 
on the pace of non-upgraded bitumen production in the province. 

4.5.6 Sulphur 
The upgrader will produce approximately 800 MT/d of molten sulphur in Phase 1 and 
1200 MT/d in Phase 2. As described in Section 3.4.4.2 and Section 3.6.14, the upgrader 
design will incorporate rail-loading facilities for sulphur. Consideration will also be given 
to regional third-party sulphur-forming and rail-loading projects in Alberta’s Industrial 
Heartland. If commercial arrangements were concluded, the upgrader sulphur would be 
transported to those facilities in an insulated liquid sulphur pipeline. As commercial 
arrangements have yet to be concluded, such a pipeline is not a component of this 
Application.  

4.5.7 Petroleum Coke 
The upgrader will produce approximately 4400 MT/d of petroleum coke in Phase 1 and 
5900 MT /d in Phase 2. As described in Section 3.4.4.1 and Section 3.6.14, the upgrader 
design will incorporate rail-loading facilities for the petroleum coke. The petroleum coke 
will be transported by train to an export location such as Prince Rupert, British Columbia 
and sold to the worldwide petroleum coke market. High-sulphur petroleum coke such as 
the petroleum coke that will be produced by the upgrader is typically sold to end users 
such as cement plants or thermal power generators, competing with coal. 

4.6 Regional Development Integration 
TOTAL has selected a site in Alberta’s Industrial Heartland that has the potential to 
optimize the well-established industrial integration in the Alberta Capital Region 
(Capital Region) and the province. Alberta’s Industrial Heartland is a world-class 
industrial region established to promote integrated development by linking two closely 
located industrial clusters –  the Strathcona Industrial Area (Refinery Row) and the 
cluster centred in the City of Fort Saskatchewan, eastern Sturgeon County, western 
Lamont County and northern Strathcona County. These two anchor industrial clusters are 
interconnected via pipeline, transportation and energy systems to the petrochemical 
complexes at Joffre/Prentiss, oil sands production from the Athabasca, Cold Lake and 
Peace River regions, and conventional oil and gas infrastructure throughout the province.  
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In 1998, the municipalities of Strathcona County, Sturgeon County, Lamont County and 
the City of Fort Saskatchewan established a cooperative protocol to plan for and promote 
heavy industrial development within a contiguous area of their respective municipalities. 
This area was designated with setbacks and buffers to respect the needs of industry to co-
exist with non-compatible land uses in the communities. A cornerstone of the Industrial 
Heartland philosophy was planning for eco-industrial development with a focus on 
industrial integration that reduces costs and improves environmental performance. 
Coordinated municipal planning and services provided a foundation for attracting value-
added development from oil sands production. Alberta’s Industrial Heartland focused on 
the benefits of establishing transportation, logistics and marketing hubs in the Capital 
Region. Corporations could realize the opportunity to add value to the oil sands resources 
moving through the hubs and access the strengths of the highly qualified labour, 
knowledge-based industries education and training institutions, R&D institutions, and 
overall infrastructure in the Capital Region.  

TOTAL’s strategic location for the upgrader has allowed the organization to be proactive 
in its efforts to collaborate with government and private sectors, establishing synergies 
that create economic value and improve environmental performance. TOTAL is actively 
engaged in regional transportation planning to ensure timely improvements to provincial 
and municipal road infrastructure that will maximize the safe travel and reduce traffic 
congestion impacts. TOTAL plans further to support mass transportation initiatives that 
will improve people and freight movements and reduce environmental, social and 
economic costs. By virtue of the close proximity of both transcontinental railways, CN 
and CP, efficient rail services can be provided to the project area with minimal impact on 
regional stakeholders. Extensive use of this efficient rail system for freight movements 
will also reduce impacts on the public road transportation network.  

Major feedstock and product pipelines and storage facilities for bitumen, SCO, natural 
gas and conventional oil are all conveniently located within Alberta’s Industrial 
Heartland and the Strathcona industrial area. Access to these hubs and facilities is 
possible through established and proposed linear infrastructure corridors. This provides 
the opportunity to reduce the impacts on non-industry stakeholders while maximizing the 
use of existing infrastructure and reducing the need and impacts of building redundant 
facilities.  

Public and private utility infrastructure is well established to provide water, sewer and 
power facilities. TOTAL is conducting ongoing evaluation of the use of this public and 
private infrastructure to reduce costs, reduce environmental footprint and reduce 
duplication of infrastructure.  

Industrial gas facilities and distribution networks are well established in the area. 
PraxAir, Air Liquide and Air Products are active in the production of nitrogen (N), 
oxygen (O2), hydrogen (N) and the capture, production and marketing of carbon dioxide 
(CO2). TOTAL will either access these systems for supply where commercial 
arrangements are successfully negotiated, consider interconnecting to the regional 
networks with products that are determined best produced on site, or both. The upgrader 
is being designed to be carbon-capture-ready in anticipation of commercial capture and 
sequestration through regional and provincial schemes (e.g., the major node in Alberta’s 
Industrial Heartland identified by the ICO2N [Integrated CO2 Network] working group).  
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The Government of Alberta report, Hydrocarbon 2020 Vision, identified that Alberta’s 
Industrial Heartland contains a cluster of key integrated hydrocarbon manufacturing 
facilities. The TOTAL Upgrader will be a cornerstone among the facilities, providing 
upgraded products and byproducts for further processing. TOTAL participates in the 
Hydrocarbon Upgrading Task Force (HUTF) and studies such as the Chemical Cluster 
Alternatives Study that are defining the preferred pathways to achieving the province’s 
vision.   

4.7 Project Risk Management 

4.7.1 Design and Technology Risks 
There are no notable risks associated with the upgrader’s design and technology. 
Recognized contractors with experience in developing projects in Alberta are currently 
engaged in creating a solid and robust design. As discussed in Section 3.7: Alternative 
Design Considerations, an engineering screening process was followed to select the 
project technology and alternatives were assessed for all primary upgrader components. 
Delayed coking was selected as the processing technology for the upgrader because it is 
widely used, proven, reliable and is best suited to the TOTAL Upgrader. Design of the 
project is being managed by a TOTAL team with extensive experience on other TOTAL 
downstream facilities. 

4.7.2 Environmental Risks 
The upgrader has been designed to meet or exceed all applicable regulations and 
standards for managing environmental risks. During ongoing design and operations 
planning, emphasis will be placed on the assessment of environmental risks and 
development of strategies to mitigate environmental risks. This includes: 
• water management planning for storm events (see Section 6.6.4: Surface Water 

Management) 
• robust design for project shutdown and containment and controlled emission release 

response procedures for natural disasters such as tornadoes, massive terrain slumping 
and floods 

• consideration of effects of potential changes in climate on intended upgrader 
operations (see Section 6.4: Climate) 

• emission release management and response planning (see Sections 6.8: Substance 
Release and 6.9.2: Emergency Response Plan) 

Throughout the operating life of the upgrader, the environmental management system 
(EMS) (see Section 6.2.2.3: Environment) will be used to manage environmental risks. 
The EMS will include measures to continually evaluate the effectiveness of planning for 
environmental risks and adapt actions to reduce risks and impacts of risks. 
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4.7.3 Regulatory Risks 
There is a risk that the application review and approval period will be longer than 
indicated on the project schedule (see Figure 1.4-1) due to the relatively large number of 
applications and environmental impact assessments (EIAs) submitted to 
Alberta Environment in the last year as well as the expected applications and EIAs and 
AEPEA renewals that will be submitted in 2008. To address the limited internal review 
capacity, Alberta Environment has adopted a strategy of contracting the technical reviews 
to third-party consultants.  

A potential effect of a delay in the project schedule is that the upgrader would not be able 
to accept bitumen from upstream feedstock sources that might be in operation and would 
be required to find an alternate market. In addition to creating logistical challenges, 
adding such reasonably large volumes of bitumen to the market might create the potential 
for economic impacts on the market. 

An additional regulatory risk is associated with Alberta Environment’s announced 
Industrial Heartland Cumulative Effects Management Framework. TOTAL supports 
cumulative effects management and is participating in Alberta Environment’s Framework 
consultation process (see Section 6.11: Regional Cumulative Effects Management). 
TOTAL is reviewing the impacts of the framework on the proposed upgrader as the 
thresholds for some air emissions and direction regarding water management create 
project development uncertainty.  

4.7.4 Execution Risks 
The Alberta economy is experiencing a high level of activity because of the large number 
of planned oil sands projects. This high level of activity has resulted in a number of 
challenges for industry, including shortages of skilled, knowledgeable workers, higher 
costs, and supply and logistic constraints. In spite of these challenges, TOTAL is 
confident that with the benefit of a detailed and well-executed plan, the project will be 
carried out as outlined in this Application.  

TOTAL has taken the following steps to address the risks associated with executing the 
project:  

The upgrader will be constructed in two phases: 

• Phase 1 –  mechanical completion early in 2014: 24,000 m3/stream day 
(150,000 BPSD) bitumen. Phase 1 construction is planned to start in early 2010. 

• Phase 2 – mechanical completion early in 2018: 39,200 m3/stream day 
(245,000 BPSD) bitumen. Phase 2 construction is planned to start in 2014. 

• TOTAL is building a project team with extensive experience in executing other 
TOTAL downstream facilities. The team will include individuals with experience in 
major project execution in Alberta and will include an experienced local workforce. 

• Engineering, procurement and construction companies with industry-leading project 
execution experience will be contracted. 
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4.7.5 Economic and Market Risks 
With the continued growth in worldwide crude oil demand, primarily in rapidly 
developing countries such as China and India, coupled with escalation in average finding 
and development costs for new reserves, the prospects for continued higher than 
historical oil prices remains strong for the economic life of the upgrader project.  

Additionally, most analysts forecast that growth for black oil products such as heavy fuel 
oils will grow much slower than light oil products such as diesel or gasoline. This product 
demand fundamental, coupled with a high average crude price, implies a strong potential 
for a higher than historical upgrader margin, which is primarily driven by the light to 
heavy crude price spread. 

This expected higher than historical margin environment is offset by the inflationary 
challenges of the Alberta labour and construction marketplace and worldwide inflationary 
pressures on commodities such as steel and specific refining process components. 

4.8 Adaptive Management 
While there are many recognizable complexities and risks associated with upstream 
development of oil sands, upgrader projects are generally based on well-established 
technology that has been commercialized in downstream facilities worldwide. The 
technology chosen for the TOTAL Upgrader is commercially proven and TOTAL has 
extensive global experience executing large capital energy projects. The areal extent of 
the land used by the TOTAL Upgrader, approximately 1.66 sections, is relatively small 
compared with most industrial facilities, and the project components and environmental 
and social interactions are well understood.  

Aspects of the upgrader that have some residual uncertainty have been previously 
identified in the respective sections in this volume and in Volume 2: Environmental 
Impact Assessment. The adaptive management approach that will generally be followed 
to address project uncertainties and change will be based on a six-step cycle that includes: 

• assessing risks associated with potential challenges, uncertainties and opportunities 

• developing and incorporating measures in project design, execution and operations 
that accommodate uncertainties, contingencies and knowledge acquisition 

• executing the revised design and measures 

• identifying and monitoring key performance indicators 

• identifying action plans if performance objectives are not met 

• integrating knowledge acquired in existing and future design of facilities and 
operations 

Management of cumulative environmental effects from industrial developments in 
Alberta’s Industrial Heartland has areas of uncertainty that pose some risk to the TOTAL 
Upgrader. TOTAL representatives are engaged in several stakeholder initiatives to better 
understand the Government of Alberta’s strategy for the area. TOTAL is a participant in 
the Northeast Capital Industrial Association (NCIA), Upgrader Subgroup, tasked with 
developing joint industry solutions for regional development challenges and the Fort Air 
Partnership (FAP), a regional stakeholder air quality monitoring program. 
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