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APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 EXECUTIVE SUMMARY 

 
PURPOSE 

Shell Canada Limited (Shell) is applying to the Alberta Energy and Utilities 
Board (EUB) and Alberta Environment (AENV) for approval to construct and 
operate a bitumen upgrading facility, known as the Shell Scotford Upgrader 2 
Project. The proposed project will be located within the Scotford Complex near 
Fort Saskatchewan, Alberta. The Shell Scotford Upgrader 2 will be adjacent to, 
but separate from, the existing Athabasca Oil Sands Project (AOSP) Scotford 
Upgrader. 

The need for this project is driven by Shell’s desire to have the flexibility and 
option, apart from producing marketable bitumen blends, to upgrade bitumen 
from oil sands developments into higher value crude oil products. The crude oil 
products can be used as feedstock by petroleum refineries throughout North 
America and in other countries.  

The Shell Scotford Upgrader 2 Project will have the capacity and capability to 
accept bitumen feedstock from the Athabasca, Cold Lake and Peace River oil 
sands deposits, as well as bitumen from third-party suppliers. 

The existing AOSP Scotford Upgrader is jointly owned by the AOSP joint 
venture, but the Scotford Upgrader 2 Project will be wholly owned by Shell and 
will have an ultimate bitumen processing capacity of 23 Mm3/a (146 million 
bbl/yr), which is equivalent to 2,650 m3/h (400,000 bbl/cd) of bitumen. The 
project will be constructed in four phases of equal upgrading capacity addition. 

Shell needs the approval for the total Shell Scotford Upgrader 2 Project, 
including all the phases and components, to enable the pace of project 
development to be well planned and executed. This will help to reduce and level 
the impacts of intense construction of these large facilities in the Scotford area. 

SCOPE OF APPLICATION 

This integrated application to the EUB and AENV provides: 

• a technical description of the proposed Shell Scotford Upgrader 2 Project 
• a detailed environmental impact assessment (EIA) 

A comprehensive EIA was conducted for Shell’s Scotford Upgrader 2 facilities, 
which took into account the future AOSP bitumen blending facilities. Shell is 
submitting a separate application to amend existing approvals for the AOSP 
Scotford Upgrader to allow for the addition of the bitumen blending facilities. 
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PROJECT SCOPE 

The proposed project will be constructed in four phases, with each phase 
providing about 663 m3/h (100,000 bbl/cd) of additional equivalent bitumen 
upgrading capacity. When the project is complete, a combined bitumen 
upgrading capacity of about 2,650 m3/h (400,000 bbl/cd) bitumen feed will have 
been installed. Each phase will consist of similar processing facilities, utilities 
and offsites. 

In addition to bitumen upgrading, the project will include: 

• a sulphur management facility for handling the expected sulphur production 
at the Scotford site from both Shell and AOSP facilities 

• solvent deasphalting of the unconverted residue from upgrading facilities and 
gasification of asphaltenes to generate hydrogen for upgrading use 

FEEDSTOCK SOURCES 

The Shell Scotford Upgrader 2 Project will have the capacity and capability to 
accept feedstock from:  

• Shell’s equity production from future Athabasca mining developments, 
delivered to the future Shell upgrading facilities through separate AOSP 
bitumen blending facilities, for which Shell is separately requesting 
amendment approval 

• in situ production from Shell’s Cold Lake and Peace River regions, which 
will be delivered to the Shell upgrading facilities via pipelines 

• other third-party suppliers 

BITUMEN UPGRADING TECHNOLOGY 

Shell intends to continue to use the same residue hydroconversion upgrading 
technology platform for the proposed project. Shell has substantial experience in 
this technology from previous projects. 

PROCESS OVERVIEW 

The basic upgrading process configuration for each phase of the proposed project 
will be similar to the process used in the existing AOSP Scotford Upgrader. 

The heavier bitumen fractions from both mining and in situ sources will be 
upgraded together in a hydrogen-based conversion process to produce lighter 
fractions, which will be hydrotreated downstream of the conversion unit. The 
resultant product streams will be blended into light and heavy synthetic crude oil 
products for sale to Canadian and US refineries and around the world. 
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Shell is also planning to install a solvent deasphalting unit (SDA), to remove the 
remaining heavy asphaltene material from unconverted hydroconversion residue. 
The asphaltene material will then be gasified to generate hydrogen for use in 
upgrading. Using asphaltenes in this way will reduce the need for purchased 
natural gas to be used in a steam methane reformer to produce hydrogen. 

The liquid sulphur produced in the upgrading facilities will be further processed 
in a sulphur management facility to produce solid sulphur pastilles. Having a 
more transportable solid product will enable Shell to access the international 
sulphur markets. The sulphur management facility will be designed to: 

• handle sulphur from both Shell and AOSP facilities 

• cope with process upsets or market disruptions, through its short-term storage 
and blocking capability 

SYNERGIES 

Locating the proposed project in the Scotford area provides an ideal location for 
Shell’s future developments, because the location is already zoned for heavy 
industrial use and it is near: 

• existing regional infrastructure 

• a significant and skilled labour force 

• the Scotford Complex and existing Shell operated facilities, such as the 
Scotford Refinery, AOSP Scotford Upgrader and Shell Chemicals facility 

The proposed project has synergy with other developments, such as the AOSP 
bitumen blending facilities, from which Shell’s share of the AOSP mined 
bitumen product will be sent to the Scotford Upgrader 2 for processing. An 
application to amend the existing approvals for the AOSP Scotford Upgrader 
Project to include the AOSP bitumen blending facilities is being submitted 
separately. 

MARKETING 

Production from the project will be marketed largely to refiners in the North 
American market, predominantly those in the following Petroleum 
Administration for Defense Districts (PADD): 

• PADD II area (US Midwest) 
• PADD III area (US Gulf Coast) 
• PADD V area (US West Coast) 

These markets are robust and large enough to absorb the new crude oil volumes 
expected from the future Shell upgrading facilities. The PADD II market is 
already an established market for Western Canadian crude oil. As transportation 
infrastructure to the West Coast develops further, opportunities to supply 
offshore markets, including the Far East, might become available. 
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PUBLIC CONSULTATION 

The proposed development plan was disclosed to the public on January 24, 2007, 
in the Shell Canada Upgrader Public Disclosure. This was followed by an open 
house on March 8, 2007. 

The plans Shell has described in this application reflect a long-term, continuous 
development approach in the Scotford area. This approach is consistent with the 
desire expressed by stakeholders and regulators for industries to be transparent 
about their long-term plans in the region. Although a variety of circumstances 
might cause Shell’s long-term development plans to be modified in the future, on 
balance, Shell believes that the best approach is to be forthcoming about its 
plans, to facilitate and encourage early dialogue with the regional stakeholders 
likely to be affected by the company’s activities. 

Shell has an ongoing, ‘high-engagement’ public consultation program for the 
existing AOSP Scotford Upgrader. Adopting a similar approach, Shell is 
committed to consulting with stakeholders about the proposed Shell Scotford 
Upgrader 2 Project. 

Shell’s public consultation activities to date have included: 

• distributing the public disclosure document to stakeholders 

• issuing a press release announcing the public disclosure 

• holding an open house on March 8 specific to this project 

• following up on telephone enquiries to the 1-800 information phone line 

• making the Proposed Terms of Reference available to the public at various 
locations and communicating its availability through advertisements 

• holding a joint community meeting 

• meeting with several neighbours one-on-one 

• making presentations to several stakeholders 

PROJECT TIMING 

Subject to EUB and AENV approval, and internal Shell project approval, 
construction of the first phase of the project could start as early as 2009, with 
start-up as early as 2012. The timeline for the remaining three phases will depend 
on various regulatory, project and market factors. 
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ENVIRONMENTAL AND SOCIO-ECONOMIC IMPACT ASSESSMENT 

An EIA of the predicted environmental and socio-economic effects, and the 
required monitoring and mitigation measures, was conducted for the proposed 
Shell Scotford Upgrader 2 Project. The EIA also took into account the potential 
impacts of the future AOSP bitumen blending facilities. 

The EIA concluded that the project would not have any unacceptable 
environmental or socio-economic effects, as long as the proposed mitigation 
measures and monitoring programs were implemented. Furthermore, the Shell 
Scotford Upgrader Project will comply with sulphur dioxide emission 
requirements by including: 

• a Shell Claus off-gas treating (SCOT) in all new sulphur recovery units to 
achieve 99.8% sulphur recovery 

• a shared sulphur recovery facility, integrated with a SCOT unit, to: 

• further increase the reliability of the sulphur recovery units for future 
Shell upgrading facilities 

• increase the recovery of sulphur from the Scotford Refinery by 
redirecting and processing its sour amine in this shared, higher sulphur 
recovery design facility. This is being undertaken on a voluntary basis to 
improve sulphur recovery from Shell facilities. 

Shell plans to include a carbon dioxide capture-ready design for all of its 
hydrogen manufacturing units, as well as future gasifiers. This initiative will 
allow future upgrading additions, in combination with carbon dioxide 
sequestration, to have reduced greenhouse gas effects on climate change. 

The Shell Scotford Upgrader 2 Project and the future AOSP bitumen blending 
facilities to be developed in the Scotford area are expected to cost between $22 
and $27 billion. During construction and throughout operations, the planned 
development will create an estimated 90,500 person-years of employment, which 
includes 1,400 long-term operations jobs after all phases are complete. 

The planned development will also contribute to revenues for all levels of 
government and provide substantial contributions to regional economics. 
Although the amount might vary from year to year, the proposed project and 
future AOSP bitumen blending facilities, when complete, are expected to 
provide: 

• about $22 billion total impact to the provincial gross domestic product 
(GDP), over the construction phase 

• about $1 billion in annual operations expenditures 
• more than $500 million in annual combined taxes 
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ENVIRONMENTAL AND SOCIO-ECONOMIC IMPACT ASSESSMENT (cont’d) 

The phasing of project development, as described in this application, and for the 
future AOSP bitumen blending facilities, will ensure that benefits are distributed 
over the lifespan of the development. This approach also mitigates some of the 
negative impacts of short-term intense construction development. 
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 GUIDE TO THE APPLICATION 

 
SCOPE 

Shell’s applications for EUB and AENV approvals have been integrated to: 

• reduce duplication, particularly for project descriptions 

• make the application review as efficient as possible for regulators and the 
public 

The application is presented in two volumes: 

• Volume 1: Project Description, which: 

• provides an overview of the project being applied for 

• describes the existing operations 

• describes the technical basis for the proposed project 

• summarizes the results of the environmental and socio-economic impact 
assessment 

• describes the public consultation program 

• contains information required by the EUB for a new approval under the 
Oil Sands Conservation Act for an oil sands processing plant 

• contains information required by the AENV pursuant to the 
Environmental Enhancement and Protection Act (EPEA) for approval to 
construct and operate the Shell-owned upgrading facilities 

• contains information required by AENV for a new Water Act approval 
for water withdrawal volumes at the Shell-only facilities 

• Volume 2: Environmental Impact Assessment (EIA), which provides detailed 
information related to the environmental and social impact assessment of the 
Shell Scotford Upgrader 2 Project and the future AOSP bitumen blending 
facilities, as follows: 

• Part A: Overview, Airshed and Watershed Resources 

• Part B: Terrestrial Resources, Emission Effects and Human and Cultural 
Resources 
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CROSS-REFERENCES TO REQUIRED INFORMATION 

Table P-1 summarizes the EUB information requirements and the location of the 
information in the application. 

Section 12, AENV Approval Requirements, provides the information and cross-
references for the following AENV applications: 

• application for a new EPEA 10-year operating approval 
• application for a new Water Act approval for water withdrawal volumes 

For the guide to the location of information required under the EIA Terms of 
Reference, see Volume 2: Environmental Impact Assessment. 

Table P-1: Information Required for Approval of the Shell Scotford Upgrader 2 Project 

EUB 
Directive 

023 Information Required Location 
1.1 Project summary, objectives and approvals requested Volume 1, Section 1 

1.5.1 Act and section under which application is made Volume 1, transmittal letter 
and Section 1.5 

1.5.2 Name and address of applicant Volume 1, Section 1.5 

1.5.3 Statement of need for and timing of the project Volume 1, Sections 1.1 and 
1.2 

1.5.4 Scheme description, including the location, size, scope, schedule, pre-
construction, start-up, duration and reasons for proposed schedule 

Volume 1, Sections 1 and 2 

1.5.5 Description of the regional setting with reference to existing and 
proposed land use 

Volume 1, Sections 1.1 and 
10.1 

1.5.7 Map of existing developments Volume 1, Section 1.2 

1.5.8 Aerial photo of proposed development area with locations of project 
components 

Volume 1, Section 10.1 

1.5.9 General description of storage and transportation facilities for dilbit, 
including pipeline size and ownership 

Volume 1, Sections 3.2 and 
3.3 

1.5.10 Proposed rate of production of hydrocarbon processed over project life Volume 1, Sections 1.1 and 
5.1 

1.5.11 Description of oil sands owned or leased Volume 1, Section 1.1 

1.5.13 Description of proposed energy sources, alternative sources, rates of 
use and supply sources 

Volume 1, Section 3.2 and 5.2 

1.5.14 Results of public information programs Volume 1, Section 8 

1.5.15 Start and completion dates Volume 1, Section 1.2 

1.5.16 Name of person responsible for application Volume 1, Section 1.5 

2.4.1 Description of the bitumen upgrading, utilities and offsites facilities Volume 1, Sections 2 and 
Section 3 

2.4.2 Material and energy balances, including information regarding 
hydrocarbon and sulphur recoveries, water use and energy efficiency 

Volume 1, Sections 4.1 and 5 

2.4.3 The quantity of products, byproducts and discard generated and a 
general description of their disposition 

Volume 1, Sections 5, 6.3 and 
9.4 
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Table P-1: Information Required for Approval of the Shell Scotford Upgrader 2 Project (cont’d) 

EUB 
Directive 

023 Information Required Location 
2.4.4 How surface drainage within the areas of the processing plant, product 

storage and discard disposal will be treated and disposed of 
Volume 1, Sections 3.3, 4.2 
and 4.3 

2.4.5 Comparison of alternative processes based on recovery, energy 
efficiency, cost, commercial availability and environmental 
considerations, and reasons for selecting the proposed process 

Volume 1, Section 2.1 

2.5.1 Electrical generation facilities and external sources Volume 1, Section 3.2 

2.5.2 Source, quality and quantity of fuels, electricity or steam obtained from 
beyond project site 

Volume 1, Section 3.2 

2.5.3 Options to eliminate the need for offsite energy resources Volume 1, Sections 2.4 and 
5.2 

2.6.1 Description of air and water pollution control and monitoring facilities, 
including a liquid spill contingency plan 

Volume 1, Sections 2.1, 3.3, 
3.4, 4.3, 8.4 and 9.6 

2.6.2 Description of the water management program, including: 
• proposed water source and expected withdrawal 
• source water quality control 
• wastewater program 
• water balance for the proposed scheme 

Volume 1, Sections 4 and 5.2 

2.6.3 Surface drainage collection, treatment and disposal Volume 1, Sections 4.2 and 
4.3 

2.6.4 Description of the air and water pollution control and monitoring 
facilities 

Volume 1, Sections 2.1, 3.3, 
3.4, 4.3, 8.4 and 9.6 

2.6.5 Description of the emission control system Volume 1, Sections 2.1, 2.5, 
4.3 and 4.4 

3.1 Commercial viability Volume 1, Section 1.2 

3.2 Summary of public benefits and costs during construction and 
operation 

Volume 1, Sections 1.2, and 
11 

3.3 Summary of economic and employment impacts of the project at 
regional, provincial and national levels 

Volume 1, Sections 1.2, 7.1 
and 11 
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 OVERVIEW 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 BACKGROUND 

 
PURPOSE OF APPLICATION 

Shell Canada Limited (Shell) is applying to the Alberta Energy and Utilities 
Board (EUB) and Alberta Environment (AENV) for approval to construct and 
operate a bitumen upgrading facility, known as the Shell Scotford Upgrader 2 
Project. The proposed project will be located within the Scotford Complex near 
Fort Saskatchewan, Alberta (see Figure 1-1). The Shell facilities will be adjacent 
to, but separate from, the AOSP Scotford Upgrader. 
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Figure 1-1: Location of Shell Scotford Upgrader 2 Project 

Upgrading is the process by which heavy oil (bitumen) is converted to a broad 
range of synthetic crude oil products that can be used as feedstock by petroleum 
refineries throughout North America and in other countries. 
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PURPOSE OF APPLICATION (cont’d) 

The Shell Scotford Upgrader 2 Project will have the capacity and capability to 
accept bitumen feedstock from the Athabasca, Cold Lake and Peace River oil 
sands deposits, as well as bitumen from third-party suppliers. 

The existing AOSP Scotford Upgrader is jointly owned by the AOSP joint 
venture, but the Scotford Upgrader 2 Project will be wholly owned by Shell and 
will have an ultimate bitumen processing capacity of about 23 Mm3/a (146 
million bbl/yr), which is equivalent to 2,650 m3/h (400,000 bbl/cd) of bitumen. 
The project will be constructed in four phases, adding the same amount of 
upgrading capacity at each phase. 

Shell needs the approval for the total Shell Scotford Upgrader 2 Project, 
including all the phases and components, to allow better planning of the pace of 
project development and execution. This will help to reduce the impacts of 
intense construction of these large facilities in the Scotford area. 

SCOPE OF APPLICATION 

This integrated application to the EUB and AENV provides: 

• a technical description of the proposed Shell Scotford Upgrader 2 Project 
• a detailed environmental impact assessment (EIA) 

A comprehensive EIA was conducted for Shell’s Scotford Upgrader 2 facilities, 
which took into account the future AOSP bitumen blending facilities. Shell is 
submitting a separate application to amend existing approvals for the AOSP 
Scotford Upgrader to allow for the addition of the bitumen blending facilities. 

PROJECT PROPONENT 

The proponent for the project is Shell Canada Limited (Shell), which will apply 
for, and hold, all construction and operating regulatory approvals required for the 
project on behalf of Shell Canada Energy. Shell Canada Energy, a partnership of 
which Shell Canada Limited is the managing partner, will own and operate the 
new facilities. 

Shell is one of Canada’s largest integrated energy companies. Shell, with 
headquarters in Calgary, is a major producer of natural gas, natural gas liquids, 
sulphur, bitumen blend and synthetic crude oil products derived from bitumen 
upgrading. Shell manufactures, distributes and markets refined petroleum 
products across Canada. 

PROJECT LOCATION 

The project will be located to the north, east and west of the existing Scotford 
Complex within the following Shell lands: 
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• W 16-056-21-W4M (portion) 
• SW 16-056-21-W4M (portion) 
• SE 16-056-21-W4M 
• NW 09-056-21-W4M (portion) 
• SW 09-056-21-W4M 
• NE 08-056-21-W4M (portion) 
• SE 08-056-21-W4M (portion) 
• SW 08-056-21-W4M (portion) 
• NW 05-056-21-W4M (portion) 
• NE 05-056-21-W4M 
• NW 04-056-21-W4M 
• NE 04-056-21-W4M 
• All 33-055-21-W4M 
• N 28-055-21-W4M 
• S 30-055-21-W4M 
• NW 30-055-21-W4M 

All lands are located within Strathcona County, about 5 km north and east of Fort 
Saskatchewan, Alberta. The lands are situated within Alberta’s Industrial 
Heartland and are zoned for heavy industrial development. 

SITE SELECTION 

Shell has already established a substantial processing asset base with its existing 
Scotford Complex, including the AOSP Scotford Upgrader and its expansion 
currently under construction. The site selection criteria for the proposed project 
included: 

• close proximity to the existing Scotford Complex, where other Shell facilities 
are located 

• existing regional infrastructure, such as roads, rail links and pipeline access, 
to reduce the need to build new infrastructure and reduce the impact on the 
surrounding area 

• a location already zoned for heavy industrial use  

• access to a large skilled labour pool and supporting social infrastructure 

The selected site meets all of these criteria. Also, Shell has experience in the 
geotechnical aspects of the Scotford area. 

PROJECT NEED 

The need for this project is driven by Shell’s desire to have the flexibility and 
option, apart from producing marketable bitumen blends, to upgrade bitumen 
from oil sands developments into higher value crude oil products. The crude oil 
products can be used as feedstock by petroleum refineries throughout North 
America and in other countries. 
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PROJECT NEED (cont’d) 

The oil sands resources in Alberta represent Canada’s greatest potential source of 
future petroleum supply. Canada’s oil sands reserves are comparable to Saudi 
Arabia’s conventional oil reserves. 

Over the past 20 years, technological improvements in bitumen production have 
substantially reduced the cost of bitumen supply. This has resulted in a 
substantial increase in the contribution made by the oil sands to Canada’s 
petroleum supply. 

Upgrading enables bitumen to be converted to a broader range of marketable 
synthetic crude oil products that can be used by a large refinery customer base 
throughout North America and the world. Upgrading provides greater flexibility 
and market access than producing a bitumen blend product, but also requires a 
substantially higher capital investment.  

With large lease holdings in the Athabasca, Cold Lake and Peace River region, 
Shell wants options to increase its own upgrading capability by up to 2,650 m3/h 
(400,000 bbl/cd) of bitumen over the long term. This would be done through a 
series of phases associated with the expected growth in Shell oil sands bitumen 
production. Future upgrading facilities will focus on processing Shell’s share of 
AOSP bitumen production and bitumen from Shell’s in situ oil sands 
developments or bitumen from third parties. 

Although substantial improvements have been made in heavy oil conversion 
technology, the high capital commitment and heated market in Alberta, 
particularly for new upgrader developments, remains a substantial economic 
challenge and risk. As a result, in addition to its Scotford area plans, Shell is 
evaluating other heavy oil upgrading and refining options in Canada and the US. 
These options could provide Shell with an intermediate or long-term alternative 
that would allow for continued bitumen production development with less 
directly associated upgrading if challenges arise regarding access to resources, 
such as funds or labour, or erosion of the economic drivers for additional 
upgrading investment. The outcome of the regulatory review process will also be 
a key determinant. 

SYNERGIES 

Although not part of the project scope, the proposed project has synergy with 
other developments, such as an AOSP bitumen blending facility. This facility 
will supply Shell’s share of the AOSP bitumen to the proposed Scotford 
Upgrader 2 Project. Shell is submitting a separate application to amend the 
existing EUB and AENV approvals for the AOSP Scotford Upgrader to allow for 
the addition of the AOSP bitumen blending facilities. 
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PROJECT SCOPE  

The proposed project will be constructed in four phases, with each phase 
providing about 663 m3/h (100,000 bbl/cd) of additional equivalent bitumen 
upgrading capacity. When the project is complete, a combined equivalent 
bitumen upgrading capability of about 2,650 m3/h (400,000 bbl/cd) will have 
been installed. Each phase will consist of similar processing facilities, utilities 
and infrastructure. 

In addition to bitumen upgrading, the project will include installing the following 
auxiliary facilities: 

• a sulphur management facility for handling the expected sulphur production 
at the Scotford site from both Shell and AOSP facilities 

• solvent deasphalting of the unconverted residue from upgrading facilities and 
gasification of asphaltenes to generate hydrogen for upgrading use 

Upgrading Facilities 

Each upgrading capacity addition will include the following components: 

• an atmospheric distillation unit 

• a vacuum distillation unit 

• a residue hydroconversion (RHC) unit integrated hydrotreater (IHT) 

• a hydrogen manufacturing unit (HMU), designed to allow for tie-ins of future 
additions to capture carbon dioxide  

• a sulphur recovery unit with integrated Shell Claus off-gas treating (SCOT) 

• supporting utilities and infrastructure, including: 

• tankage 
• raw water storage and treatment 
• wastewater treatment and discharge 
• clean and potentially oily surface water collection 
• cooling and utility water 
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Upgrading Facilities (cont’d) 

• effluent management systems 
• flaring system 
• electrical power 
• rail facilities 

Auxiliary Facilities 

Shell plans to include the following auxiliary facilities in the project: 

• a sulphur management facility for handling the expected sulphur production 
at the Scotford site. The facility is being included to allow Shell to produce 
sulphur in solid form for the international market, as well as short-term 
storage and blocking capability for coping with process upsets or market 
disruptions. This facility will handle sulphur production for both AOSP and 
Shell facilities. 

• solvent deasphalting of unconverted residue from upgrading facilities and 
gasification of asphaltenes for generating hydrogen for upgrading use 

FEEDSTOCK SOURCES 

The Shell Scotford Upgrader 2 will have the capability and capacity to accept 
feedstock from: 

• Shell equity production from future Athabasca mining developments, which 
will be delivered to the future Shell upgrading facilities through separate 
AOSP bitumen blending facilities 

• Shell in situ bitumen production from the Cold Lake and Peace River 
regions, which will be delivered to the Shell upgrading facilities via pipeline 

• third-party suppliers 

BITUMEN UPGRADING TECHNOLOGY 

Shell has already established a strong knowledge base on hydrogen addition 
residue upgrading technology through the design, construction and operation of 
the AOSP Scotford Upgrader and current execution of the AOSP Scotford 
Upgrader Expansion 1 Project. Therefore, Shell intends to continue to use the 
same hydroconversion upgrading technology platform for the proposed project. 

PROCESS OVERVIEW 

Figure 1-2 provides a process overview of the proposed project. 
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Figure 1-2: Overview of the Proposed Scotford Upgrader 2 Process 

PUBLIC CONSULTATION 

The proposed development plan was disclosed to the public on January 24, 2007, 
in the Shell Canada Upgrader Public Disclosure. This was followed by an open 
house on March 8, 2007. 

The development plans Shell has described in this application reflect a long-term, 
continuous development path in the Scotford area. This approach is consistent 
with the desire expressed by stakeholders and regulators for industries to be 
transparent about their long-term plans in the region. Although a variety of 
circumstances might cause Shell’s long-term development plans to be modified 
in the future, on balance, Shell believes that the best approach is to be 
forthcoming about its plans, to facilitate and encourage early dialogue with the 
regional stakeholders likely to be affected by the company’s activities. 

Shell has an ongoing, high-engagement public consultation program for the 
existing AOSP Scotford Upgrader. Adopting a similar approach, Shell is 
committed to consulting with stakeholders about the proposed Shell Scotford 
Upgrader 2 Project. 

Shell’s public consultation activities to date have included: 

• distributing the public disclosure document to stakeholders 

• issuing a press release announcing the public disclosure 

• holding an open house on March 8 specific to this project 
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PUBLIC CONSULTATION (cont’d) 

• following up on telephone enquiries to the 1-800 information phone line 

• making the Proposed Terms of Reference available to the public at various 
locations and communicating its availability through advertisements 

• holding a joint community meeting 

• meeting with several neighbours one-on-one 

• making presentations to several stakeholders 

PROJECT SCHEDULE 

Phased Development 

The proposed project will be built in four phases, each consisting of about 
663 m3/h (100,000 bbl/cd) equivalent bitumen upgrading capacity. Using a 
similar design in each project phase will allow Shell to improve design and 
construction efficiency over time, with the goal of reducing project costs and 
controlling the pace of development. 

Project Timing 

The pace and timing of development will depend on: 

• the timing and outcome of the regulatory processes 
• the ability to meet new regulatory requirements 
• market conditions and economic viability 
• the ability to access human and capital resources 

Developing the project in phases helps to reduce and smooth out the impact of 
intense construction peaks in the area. 

If regulatory approval is granted and internal Shell project approval is obtained 
for the investment, detailed engineering of the initial phase could start as early as 
2009 (see Figure 1-3). Construction could begin shortly thereafter, with expected 
commissioning and start up as early as 2012 for the first phase of the project. 

Shell plans to operate each phase of the project for more than 30 years. 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
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Phase 1 Design and Construction

20132006 2007 2008 2009
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2010 2011 2012
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20132006 2007 2008 2009
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2010 2011 2012

 

Figure 1-3: Proposed Phase 1 Development Schedule 
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MARKETING 

Synthetic crude oil production from the proposed project will be marketed 
together with Shell’s share of the products from the existing AOSP Scotford 
Upgrader and the AOSP Scotford Upgrader Expansion 1, providing a full 
spectrum of Shell synthetic crude oils derived from bitumen. Production from 
this future Scotford Upgrader 2 Project will be marketed largely to refiners in 
North America, predominantly those in the following Petroleum Administration 
for Defense Districts (PADD): 

• PADD II area (US Midwest) 
• PADD III area (US Gulf Coast) 
• PADD V area (US West Coast) 

These PADD markets are robust and large enough to absorb the new crude oil 
volumes expected from the future Shell upgrading facilities. The PADD II 
market is already an established market for Western Canadian crude oil. As 
transportation infrastructure to the West Coast of Canada develops further, 
opportunities to supply offshore markets, including the Far East, might become 
available. 

SITE PLAN 

A preliminary site plan is shown in Figure 1-4. The details of the plot in each 
phase will be developed during detailed engineering. 
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 CURRENT OPERATIONS 

 
SCOPE 

Shell’s Scotford Upgrader 2 facilities will be located within the Scotford 
Complex, adjacent to the: 

• AOSP Scotford Upgrader  
• Shell Scotford Refinery 
• Shell Chemicals plant 
• future AOSP Scotford Upgrader Expansion 1 (currently under construction) 
• proposed AOSP bitumen blending facilities 

PREVIOUS AOSP UPGRADER APPLICATIONS 

As this is a new Shell-owned facility, which is not part of the AOSP, and is a 
stand-alone operation from existing AOSP upgrader facilities, no current 
operations are associated with the project scope. However, for a description of 
the AOSP Scotford Upgrader and the AOSP Scotford Upgrader Expansion 1, see 
the: 

• Application for Approval of the Scotford Upgrader Expansion Project, 
submitted to the EUB and AENV by Shell in April 2005. Volume 1, 
Section 2, describes the current operations of the existing AOSP Scotford 
Upgrader and modifications to expand its capacity (EUB Approval 8522(b) – 
August 25, 2006, and AENV Approval 49587-01-01 – November 2006). 

• Application for Approval of the Scotford Upgrader Expansion Project 
submitted to the EUB and AENV by Shell in April 2005, Volume 1, 
Section 3, and the Scotford Upgrader Expansion Project Supplemental 
Information submitted by Shell to the EUB and AENV in November 2005. 
These documents describe the AOSP Scotford Upgrader Expansion 1 and 
project update (EUB Approval 8522(b) – August 25, 2006, and AENV 
Approval 49587-01-01 – November 2006). 
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APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 ENVIRONMENTAL AND SOCIO-ECONOMIC 
MANAGEMENT 

 
PRINCIPLES 

The Shell Scotford Upgrader 2 Project will be developed based on Shell’s long-
standing commitment to sustainable development and its health, safety and 
environment policy. These commitments form the foundation for managing the 
project’s environmental issues. 

SCOPE OF ENVIRONMENTAL MANAGEMENT 

Effective environmental management includes: 

• a comprehensive understanding of baseline environmental conditions from a 
historical and current perspective 

• a good understanding of relevant operating experience from the existing 
AOSP Scotford Upgrader  

The proposed project is located in an area that has been designated for heavy 
industrial development. A substantial amount of environmental baseline 
information and impact assessments of industrial development are available. 
Recent scientific and environmental impact assessment studies conducted in the 
area include those for the: 

• AOSP Scotford Upgrader, in 1997 
• BA Energy’s Heartland Upgrader, in 2004 
• AOSP Scotford Upgrader Expansion 1, in 2005 
• North West Upgrading, in 2006 
• Petro-Canada’s Sturgeon Upgrader, in 2006 
• Synenco’s Northern Lights Project, in 2006 

Shell representatives participate in the following multi-stakeholder groups in the 
region: 

• Northeast Capital Industry Association (NCIA) 
• Fort Air Partnership 
• NCIA Upgrader Committee 

Shell is committed to measuring and actively managing its environmental 
performance. The AOSP Scotford Upgrader has achieved ISO 14001 
certification. Shell’s corporate policy is to ensure that all of its large facilities, 
including this project, achieve this certification. 
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ENVIRONMENTAL IMPACT ASSESSMENT 

An EIA of the predicted environmental and socio-economic effects, and the 
required monitoring and mitigation measures, was conducted for the proposed 
Shell Scotford Upgrader 2 Project in accordance with the Terms of Reference 
issued by AENV on June 29, 2007. The EIA also took into account the potential 
impacts of the future AOSP bitumen blending facilities. A combined assessment 
was done to ensure that the health, environmental and socio-economic effects of 
both developments are understood and included in the assessment, because the 
two separate developments, if approved, will be constructed over similar time 
frames. 

The EIA concluded that the project would not have any unacceptable 
environmental or socio-economic effects, as long as the proposed mitigation 
measures and monitoring programs were implemented. Furthermore, Shell will 
manage the sulphur dioxide emissions from this project by: 

• designing all sulphur recovery units to include SCOT technology 

• rerouting, on a voluntary basis, sulphur-rich amine from the Scotford 
Refinery to the proposed Scotford Upgrader 2 shared sulphur recovery 
facility. This stream is currently processed in the AOSP Scotford Upgrader 
sulphur recovery complex, which does not have a SCOT unit. 

For a summary of the EIA results, see Section 11. 

Key Environmental Issues 

The key environmental effects predicted in the EIA are similar to those currently 
being managed by existing operators and communities in the region. Many of 
these effects are regional issues arising from urban and industrial growth and 
include the effects of industrial development and urban growth on: 

• the health of residents in the region 

• air quality and consequent effects on ecosystems 

• water quality and aquatic resources in the North Saskatchewan River 
watershed 

Key Socio-Economic Impacts 

The key socio-economic issues identified through ongoing consultation with area 
stakeholders are the: 

• land use conflicts between industrial development and residential use 

• effects of industrial development on the quality of life of local residents, such 
as noise, air quality, emissions, traffic congestion and visual effects 

• access to training, employment and business opportunities for local residents 

• effects on infrastructure and community services in Fort Saskatchewan 
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APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 REGULATORY APPROVALS 

 
SCOPE 

Shell is applying for EUB and AENV approval for the proposed Shell Scotford 
Upgrader 2 Project. The proposed facility will be separate from the existing 
AOSP Scotford Upgrader, which is owned by a Shell, Chevron and Western joint 
venture. As the Shell Scotford Upgrader 2 will be wholly owned by Shell, it 
requires a separate approval. 

This subsection identifies the major approvals being requested. 

APPROVALS REQUESTED 

Table 1-1 summarizes the EUB and AENV approvals requested for the Shell 
Scotford Upgrader 2 Project. 

Table 1-1: Approvals Requested for the Shell Scotford Upgrader 2 Project 

Approval Legislation Nature of 
Approval 

Approval 
Authority 

Scheme to construct and operate 
an oil sands bitumen upgrader Oil Sands Conservation Act New EUB 

10-year operating approval Environmental Enhancement 
and Protection Act New AENV 

Diversion, control and use of water Water Act New AENV 

New Approval Under the Oil Sands Conservation Act 

An EUB approval pursuant to the Oil Sands Conservation Act (OSCA) for an oil 
sands processing plant is requested. The main components include: 

• four bitumen upgrading facilities and ancillary equipment 

• two solvent deasphalting and gasification facilities and related ancillary 
equipment to manufacture hydrogen for upgrading use 

• sulphur management facilities and related ancillary equipment to handle the 
total sulphur production at the Scotford site 

The nominal capacity of the proposed Scotford Upgrader 2 will be 2,650 m3/h 
(400,000 bbl/cd) of equivalent bitumen upgrading capacity. 
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New Approval Under EPEA 

A new AENV approval pursuant to the Environmental Enhancement and 
Protection Act (EPEA) is requested for the construction, operation and 
reclamation of the Shell Scotford Upgrader 2 Project. This project includes: 

• an oil sands processing plant and utilities 
• wastewater and stormwater systems 
• bulk petroleum facilities 
• solvent deasphalting and gasification facilities 
• sulphur recovery, forming, blocking and handling facilities 
• a water supply, treatment and distribution system 
• the release of process-affected water 
• the release of flue gas, tank vent and fugitive emissions 

New Licence Under the Water Act 

A new Water Act approval is requested from AENV for water withdrawal 
volumes required to meet the needs of the Shell facilities.  

Water requirements will be delivered by a river water pumphouse and intake 
facility, for which approval is currently being sought from the appropriate federal 
and provincial agencies. 

ANCILLARY APPROVALS 

Shell will require other municipal and provincial approvals for the Shell Scotford 
Upgrader 2 Project, some of which are listed in Table 1-2. These approvals will 
be the subject of independent applications by Shell. 

Table 1-2: Ancillary Approvals for the Scotford Upgrader Expansion Project 

Approval Legislation Approval Authority 
Development permit Municipal Government Act, Part 17 Strathcona County 

Product and natural gas pipelines Pipeline Act EUB 

Electrical power transmission 
facilities 

Electrical Utilities Act EUB 

Construction dewatering Water Act AENV 

Historical resources clearance Historical Resources Act Tourism, Parks, Recreation 
and Culture (formerly Alberta 
Community Development) 

COMPLIANCE WITH GOVERNMENT POLICIES AND PLANS 

The Shell Scotford Upgrader 2 Project, if approved, will be constructed and 
operated in accordance with applicable acts, regulations and approvals granted. 
The project supports the Government of Alberta’s policy to encourage 
development of the oil sands resources of northeastern Alberta in a sustainable 
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and environmentally responsible manner. It conforms to the land use bylaw for 
Strathcona County, which allows the construction of an oil sands processing 
plant within the designated heavy industrial district in which the Shell Scotford 
Upgrader 2 is to be located. 

COMMUNICATION WITH THE APPLICANT 

All communication with Shell Canada Limited on these regulatory applications 
should be directed to both: 

 
Mr. Keith Firmin 
Manager, Regulatory Affairs and Land 
Shell Canada Limited 
Oil Sands Division 
400 – 4th Avenue S.W. 
P.O. Box 100, Station M 
Calgary, Alberta 
T2P 2H5 
Tel: (403) 691-3682 
Fax: (403) 691-2423 
e-mail: keith.firmin@shell.com 

Mr. Shawn Denstedt 
Osler, Hoskin & Harcourt LLP 
Barristers and Solicitors  
Suite 2500, TransCanada Tower 
450 – 1st Street S.W. 
Calgary, Alberta 
T2P 5H1 
Tel: (403) 260-7088 
Fax: (403) 260-7024 
e-mail: sdenstedt@osler.com 
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Section 2.1
 PROCESSING FACILITIES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 INTRODUCTION 

 
SCOPE 

The proposed Shell Scotford Upgrader 2 Project will be built in four phases. 
Each phase will add about 663 m3/h (100,000 bbl/cd) of bitumen upgrading 
capacity. By the end of the last phase, Shell will have added a total bitumen 
upgrading capability of about 2,650 m3/h (400,000 bbl/cd).  

Each upgrading capacity addition will include utilities and offsites, and the 
following major process units: 

• atmospheric and vacuum distillation 
• residue hydroconversion with integrated hydrotreating 
• hydrogen manufacturing 
• sulphur recovery 

The project scope will also include adding: 

• a sulphur management facility for handling the expected sulphur production 
at the Scotford site. This will provide: 

• the flexibility to produce sulphur in solid form for the international 
market 

• short-term storage and sulphur blocking capability 

• solvent deasphalting of unconverted residue from upgrading facilities and 
gasification of asphaltenes for generating hydrogen for upgrading use 

PROCESS TECHNOLOGY SELECTION 

Shell has accumulated extensive design, construction and operating knowledge of 
the hydrogen addition residue upgrading technology through the AOSP Scotford 
Upgrader and Scotford Upgrader Expansion 1 projects. Therefore, building on 
the same knowledge base, the process technology selected for both the current 
AOSP Scotford Upgrader and the Scotford Upgrader Expansion 1 Project, which 
is currently being constructed, has been selected for use in the Shell Scotford 
Upgrader 2 Project. 

The existing AOSP Scotford Upgrader and Scotford Upgrader Expansion 1 are 
based on hydrogen addition for upgrading bitumen, using LC-Fining technology  
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PROCESS TECHNOLOGY SELECTION (cont’d) 

with integrated hydrotreating (IHT), licensed by Chevron Lummus Global Inc. 
This ebullated-catalyst-bed residue hydroconversion technology is well proven 
and has been used worldwide in several plants that process petroleum residue. 

HYDROCONVERSION TECHNOLOGY 

Shell will continue to use hydroconversion technology in this application at the 
Scotford Complex, because it offers the following advantages: 

• high resource use – greater than 100% volume yield of synthetic crude 
blends produced from bitumen 

• no coke production or storage at the Scotford site, or transported away from 
the site 

• low sulphur dioxide (SO2) emissions 

• liquid products with a higher hydrogen content, which are less aromatic and 
provide a higher gasoline yield in refinery fluid catalytic cracking units 

• one of the highest residue conversion levels in the industry, achieved when 
using bitumen feed from mining, which has been treated to remove fine 
solids, asphaltenes, water and water-soluble salts 

EMISSION CONTROL TECHNOLOGY 

The following design features will be used to control emissions: 

• All sulphur recovery units will use SCOT design for a minimum of 99.8% 
sulphur recovery efficiency. 

• A shared sulphur recovery facility will be built to provide sulphur recovery 
for acid gases produced by the gasification units. This facility will also 
provide emergency backup sulphur processing capacity for the other sulphur 
recovery complexes, to reduce acid gas flaring as much as possible. The 
facility will also provide Shell with the option to reroute and process 
Scotford Refinery rich amine, which is currently routed to the AOSP 
upgrader sulphur recovery complex (without SCOT), to attain a higher 
sulphur recovery on this stream.  

• The future hydrogen manufacturing units (HMUs) and gasifiers will be 
designed to be carbon dioxide capture-ready. This capability will allow for 
future greenhouse gas reduction initiatives when the required carbon dioxide 
pipeline infrastructure and sequestration or enhanced oil recovery outlets are 
in place. 
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• Low NOX burners will be incorporated that meet the relevant Canadian 
Council of Ministers of the Environment (CCME) emission targets. 

• Tankage will be designed to achieve low emissions to the atmosphere. 

• Natural gas and fuel gas will be used as fuel for process heaters. 

• The flare system network will include flow meters to detect, identify and 
limit chronic flare loads. 

• A fugitive emission leak detection and repair program (LDAR) will be 
conducted to identify and repair any leaking equipment, to reduce the 
fugitive losses. 

ADVANTAGES OF USING THE SAME TECHNOLOGY 

Additional advantages of using the same technology platform in subsequent 
phases of the proposed Scotford Upgrader 2 Project include: 

• being able to build on the benefits of previous phases of the project 

• using lessons learned in design and construction from the previous execution 
phases 

• having an opportunity to further improve the design and operation, to 
enhance the value of upgraded crude oil products 

CARBON DIOXIDE CAPTURE-READY DESIGN 

The hydrogen manufacturing unit will include the ability to tie into a potential 
future carbon dioxide absorber vessel. 

The gasification unit will be designed with an acid gas removal section, capable 
of separating hydrogen sulphide and carbon dioxide as separate streams. 

Both of these facilities are considered carbon dioxide capture-ready, so that 
future carbon dioxide capture projects could be installed when the required 
carbon dioxide pipeline infrastructure and sequestration or enhanced oil recovery 
outlets are secured.  
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Section 2.2
 PROCESSING FACILITIES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 FEEDSTOCK 

 
BITUMEN FROM MINE SOURCES 

The feedstock for the Scotford Upgrader 2 will include Shell’s equity share of 
bitumen produced by the AOSP or other mining developments. 

Following primary extraction of bitumen from the oil sands, the mine processing 
plant uses a paraffinic froth treatment process to produce diluted bitumen with 
low levels of water, soluble salts and solid mineral fines. This process also rejects 
a portion of heavy asphaltenes with the mineral fines. Processing conditions are 
continuously optimized to produce treated bitumen that achieves the quality 
required for: 

• marketable bitumen 
• high-residue conversion in upgrading facilities 

The diluted bitumen from future AOSP mining developments will be delivered to 
the separate AOSP bitumen blending facilities at Scotford via the Corridor 
pipeline system. At Scotford, the paraffinic diluent will be recovered for reuse at 
the AOSP mine sites. The resulting bitumen product streams will then be either: 

• blended with imported blending materials, such as condensates or synthetic 
crude, to produce bitumen blend products for sale to market, or  

• sent as segregated streams for use in nearby upgrading facilities, such as 
Shell’s proposed Scotford Upgrader 2 

Table 2-1 compares the key properties of raw (crude) Athabasca bitumen with 
those of cleaned AOSP mine bitumen. Removing some of the bitumen 
asphaltenes has the added benefit of lowering the sulphur and organic metal 
compounds in the resulting treated bitumen. 

BITUMEN FROM IN SITU SOURCES 

Because Shell has substantial lease holdings in the Cold Lake and Peace River 
regions, the design of the residue hydroconversion units for Shell’s Scotford 
Upgrader 2 will accommodate the co-processing of in situ bitumen or heavy oil, 
as well as feedstock from other future developments, including third-party 
supply. This design will ensure that Shell’s upgrading facilities operate at full 
design capacity, and will provide planning flexibility for start-up and 
maintenance. 
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BITUMEN FROM IN SITU SOURCES (cont’d) 

The in situ bitumen or heavy oil will be delivered to Shell’s Scotford Upgrader 2 
via pipeline as a diluted bitumen blend. Typical in situ bitumen blend properties 
are shown in Table 2-2. 

Table 2-1: Athabasca Bitumen Properties 

Undiluted Bitumen Composition 
Raw Athabasca 

Bitumen 
Cleaned AOSP 
Mine Bitumen 

Density (kg/m3) 1,006.4 999.7 

Sulphur (wt%) 4.69 4.59 

Boiling Fractions (°C) Vol% Vol% 

Naphtha, C5 – 204  0.7 0.8 

Kerosene, 204 – 250 2.2 2.2 

Light gas-oil, 250 – 343 12.3 12.8 

Extra heavy gas-oil, 343 – 370 5.0 5.2 

Vacuum gas-oil, 370 – 524 28.3 29.4 

Residue, 524+ 51.5 49.6 

Residue Properties 
Density (kg/m3) 1,058 1,048 

Nitrogen (wt%) 0.62 0.59 

Sulphur (wt%) 6.19 6.06 

Nickel (ppm) 184 140 

Vanadium (ppm) 460 325 

Table 2-2: In Situ Bitumen Blend Properties 

Diluted Bitumen Composition 
Peace River 

Bitumen Blend 
Cold Lake  

Bitumen Blend 
Density (kg/m3) 933.2 935.8 

Sulphur (wt%) 4.85 3.89 

Boiling Fractions (°C) Vol% Vol% 

Naphtha, C5 – 204  19.5 14.1 

Kerosene, 204 – 250 4.0 3.8 

Light gas-oil, 250 – 343 11.5 12.3 

Extra heavy gas-oil, 343 – 370 2.9 3.6 

Vacuum gas-oil, 370 – 524 20.0 26.2 

Residue, 524+ 35.3 35.9 

Residue Properties 
Density (kg/m3) 1,074 1,065 

Nitrogen (wt%) 0.62 0.75 

Sulphur (wt%) 7.50 6.21 

Nickel (ppm) 129 156 

Vanadium (ppm) 345 411 
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OTHER FEEDSTOCK 

Other feedstock, such as aromatics streams, condensates and blending streams, 
available from pipelines or other area suppliers, can be processed with the 
bitumen or blended with upgrader products. 

The facilities will also require purchased natural gas for hydrogen production. 
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Section 2.3
 PROCESSING FACILITIES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 BITUMEN PROCESSING 

 
BITUMEN PROCESSING TRAINS 

Each of the four phases of the proposed Scotford Upgrader 2 Project will include: 

• tankage and facilities to receive bitumen product streams from: 

• future AOSP bitumen blending facilities 
• additional imported streams via new or expanded pipeline facilities 

• a bitumen processing unit, which will include: 

• atmospheric distillation, to process in situ bitumen feedstock 
• vacuum distillation 
• residue hydroconversion (RHC) with an integrated hydrotreater 

• supporting process facilities for recovering sulphur and manufacturing 
hydrogen 

• utilities and offsites, such as: 

• steam 
• electrical power 
• fuel gas 
• water 
• flare system 
• blending 
• storage 
• railcar loading and unloading facilities 
• wastewater treatment 

• facilities for preparing the export product blends (crudes) and shipping these 
products to market via third-party pipelines 

Figure 2-1 shows an overall block flow diagram for the facilities. 

Table 2-3 summarizes the nominal design capacity of the processing units that 
will be added for each phased upgrading facility. 

Each phase of upgrading capacity has the potential to allow for future 
debottlenecking of the associated processing units without modifications. Each 
upgrading phase will be capable of increasing its capacity to process the 
equivalent of 663 m3/h (100,000 bbl/cd) of bitumen. By the end of the last phase 
of the Scotford Upgrader 2 Project, the total capacity will be 2,650 m3/h 
(400,000 bbl/cd) of bitumen. 
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Figure 2-1: Proposed Scotford Upgrader 2 Process Flow 
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Table 2-3: Nameplate Capacity of Each Upgrading Facility 

Processing Components 
Nominal Capacity  

(Metric) 
Capacity 
(Imperial) 

Atmospheric and vacuum distillation 
units (including desalter) 

641 m3/h bitumen  96,760 bbl/sd bitumen 

Residue hydroconversion unit 299 m3/h – short residue 45,120 bbl/sd – short residue 
Integrated hydrotreater 414 m3/h  62,500 bbl/sd  
Hydrogen manufacturing unit 150,000 Nm3/h 135 MMscf/d 
Sulphur recovery complex (with SCOT) 618 t/d sulphur production  56,800 lb/hr 

PRIMARY PROCESSING UNITS 

Atmospheric and Vacuum Distillation Units 

The atmospheric and vacuum distillation (A&V) units (see Figure 2-2) will: 

• desalt incoming in situ diluted bitumen feeds or other opportunity feedstock  

• preheat the in situ feedstock and remove light components in a pre-flash 
column (naphtha and lighter) to meet the requirements for the distillation unit 

• separate, in the atmospheric column, the combined bitumen feeds from both 
the AOSP bitumen blending facilities and Shell’s in situ sources into naphtha 
and light gas-oil (LGO), and in the vacuum unit, into vacuum gas-oil (VGO) 
and short residue 

The straight-run VGO stream will be routed to the integrated hydrotreater for 
further hydrotreatment. The hot short residue will be routed to the residue 
hydroconversion unit. The LGO stream will be used for product blending, and 
purging and replenishing flush oil. The naphtha stream will be used for product 
blending. 

Residue Hydroconversion Unit with Integrated Hydrotreater 

The residue hydroconversion unit (RHC) (see Figure 2-3) will be based on the 
same LC-Fining technology, with integrated hydrotreating (IHT), which is used 
at the AOSP Scotford Upgrader. The ebullated-catalyst-bed reactor will be 
designed to convert up to 80 vol% of the 524ºC+ fraction in the short residue 
feed into lighter, higher-value hydrocarbon liquids that can be processed in 
conventional refineries. Actual operating conversion will be determined by feed 
quality (the extent of in situ co-processing) and product blending considerations. 
This unit is also designed to achieve high levels of: 

• hydrodesulphurization 
• hydrodenitrification 
• Conradson carbon residue removal 

The hydrocracked distillates from the RHC unit, combined with straight-run 
VGO from the atmospheric and vacuum unit, will be processed in the fixed-bed 
integrated hydrotreater. The resulting hydrotreated products, after stabilization, 
will be sent for crude blending. 
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Figure 2-2: Atmospheric and Vacuum Distillation Process Flow 
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Figure 2-3: Residue Hydroconversion with Integrated Hydrotreating Process Flow 
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SECONDARY PROCESSING UNITS 

Hydrogen Manufacturing Unit 

The hydrogen manufacturing units (HMUs) associated with each upgrading 
facility (see Figure 2-4) will be designed to: 

• produce 99.9% pure hydrogen in sufficient quantity to support the demand of 
the bitumen processing train 

• use natural gas as the primary feedstock, and process about 20% excess 
chemical feedstock-type gas from other process units 

The HMU is based on the established commercial technologies of steam methane 
reforming for hydrogen generation, and pressure swing adsorption for hydrogen 
recovery and purification. The major feedstock to the HMU that will produce 
hydrogen and steam will be natural gas, fuel gas and boiler feedwater. 

The HMU design will incorporate tie-ins and have major hardware components 
to allow easy modification for future inclusion of carbon dioxide capture from 
the high-pressure, raw hydrogen stream, which is upstream of the pressure swing 
adsorber (PSA) for hydrogen purification. 

The HMU design will also allow operation at turned-down capacity when 
hydrogen is supplied by the gasification facilities. 
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Figure 2-4: Hydrogen Manufacturing Process Flow 
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Section 2.4
 PROCESSING FACILITIES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 SOLVENT DEASPHALTING AND GASIFICATION 

 
PURPOSE 

Solvent deasphalting improves the quality and value of the upgrader crude 
production. As an additional benefit, the resulting precipitated asphaltenes can be 
gasified to produce hydrogen, thereby reducing the requirement of purchasing 
natural gas used in HMUs to manufacture hydrogen. The asphaltene production 
from two phases of upgrading facilities can generate enough hydrogen to meet 
the demand of one phase of the upgrading facilities. 

Two solvent deasphalting (SDA) and gasification units are proposed and will be 
phased as part of the overall Scotford Upgrader 2 Project. The feed to the SDA 
unit might also include materials from other upgrading facilities or external 
sources.  

SOLVENT DEASPHALTING UNIT 

Each SDA unit (see Figure 2-5) will process up to 265 m3/h (40,000 bbl/sd) of 
RHC stripper bottoms, containing unconverted asphaltenes from upgrading 
facilities. Combining the heavy RHC bottoms with a solvent in the SDA unit 
causes asphaltenes to separate from the hydrocarbon mixture. The solvent used, 
and the operating conditions, will be optimized to achieve a high yield of good 
quality deasphalted oil. Solvents under consideration range from butanes to iso-
hexanes. 

Deasphalted oil from the SDA unit will be used as a crude-oil blending 
component. The asphaltene material from the SDA unit will be routed to the 
gasifier. 

The SDA unit process heat requirements will be supplied by a closed-loop, hot-
oil system heated by a natural gas or fuel-gas-fired furnace. 

GASIFICATION UNIT 

Each gasification unit will process the SDA liquid asphaltene stream to produce 
hydrogen (see Figure 2-6). The gasification unit will have a design feed rate of 
2,000 t/d and produce about 150,000 Nm3/h of hydrogen for use in the upgrading 
facilities. 
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GASIFICATION UNIT (cont’d) 

The process line-up of the gasification plant will include a cryogenic air 
separation unit (ASU) feeding oxygen to a gasification reaction section followed 
by quenching with water. The raw syngas from the gasifiers will be passed over a 
shift catalyst to convert most of the carbon monoxide (CO) present to carbon 
dioxide (CO2) and hydrogen. This reaction will consume some of the water added 
to the syngas by the gasifier water quenching. 

During the gasification process, inorganic materials will be oxidized and 
collected as slag. The slag will also contain a small amount of uncombusted 
carbon and sulphur. Depending on the final gasification technology selected, the 
characteristics and composition of the produced slag will vary. Part of the reason 
for this variation is the addition of fluxant in some technologies to modify the 
flowing characteristics of the slag within the high temperature reaction vessels. 
The slag products will be routed to either a secure landfill disposal or commercial 
outlets depending on the quantity and quality. 

Sour water will also be produced in the gasifier. It will be stripped of hydrogen 
sulphide and ammonia before being recycled for use within the gasifier, with a 
small amount of bleed stream to remove concentrated contaminants being routed 
for water treatment. After cooling, the syngas will be fed to the acid gas removal 
system, where sulphur compounds and most of the carbon dioxide will be 
removed. The sour gas stream containing sulphur compounds will be fed to a 
sulphur recovery complex to recover elemental sulphur. 

The resulting sweet raw syngas will be fed to a pressure swing adsorber (PSA) 
where impurities in the hydrogen-rich stream will be adsorbed onto fixed beds of 
adsorbent within the PSA. This will produce a high-purity hydrogen product 
stream, which will be used in the upgrading facilities. This also allows the HMUs 
associated with these upgrading facilities to be turned down and be on standby as 
backup to the hydrogen supply from gasifiers. Impurities captured on the PSA 
adsorbents will be released during the low-pressure regeneration step. Then, they 
will be recompressed to be used as fuel gas. 

The utilities associated with the gasification units are expected to export excess 
steam production for use in the upgrading facilities, thereby allowing the 
associated HMUs to be turned down and produce less steam. 
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Figure 2-5: Solvent Deasphalting Process Flow 
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Figure 2-6: Gasification Process Flow 
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Section 2.5
 PROCESSING FACILITIES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 SULPHUR RECOVERY 

 
PURPOSE 

The residue hydroconversion process used for upgrading bitumen will generate 
hydrogen sulphide from the process units. This sulphur will be recovered in its 
elemental form as a liquid, in the sulphur recovery complex associated with each 
upgrading phase. 

Each sulphur recovery complex, as well as a shared sulphur recovery facility, 
will consist of: 

• an amine regeneration unit and supporting facilities 
• a sour water stripper and supporting facilities 
• a sulphur recovery unit integrated with a SCOT unit and supporting facilities 

AMINE REGENERATION  

The amine regeneration unit will use a licensed process with di-isopropanol 
amine (DIPA) as the sweetening solvent. The amine regeneration unit will collect 
rich amine, i.e., amine with a high hydrogen sulphide content, from absorbers in 
the upgrading facilities. Hydrogen sulphide will be stripped from rich amine, 
using steam-heated reboilers, to produce a lean amine, which will be reused. 
Recovered hydrogen sulphide will be sent to the sulphur recovery unit. 

SOUR WATER STRIPPING 

The sour water stripper will strip hydrogen sulphide and ammonia from the sour 
water produced in the process units. The stripped water will be suitable for reuse 
as process wash water in the process units. Excess stripped sour water will be 
treated in the wastewater treatment unit. The sour water stripper acid gas, 
containing hydrogen sulphide and ammonia, will be routed to the sulphur 
recovery unit. 

SULPHUR RECOVERY 

The sulphur recovery unit will be designed to process the hydrogen sulphide in 
the combined feed from the amine regeneration unit and the sour water stripper 
unit into liquid sulphur. The sulphur recovery unit’s configuration will include a 
two-stage Claus unit, equipped with licensed ammonia destruction systems,  
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SULPHUR RECOVERY (cont’d) 

followed by a SCOT unit, sulphur collection facility and a Shell-licensed sulphur 
degassing system (see Figure 2-7).  

The sulphur recovery unit, integrated with a SCOT unit, will be capable of 
achieving a minimum sulphur recovery efficiency of 99.8%. Residual hydrogen 
sulphide will be oxidized to sulphur dioxide before it is discharged to the 
atmosphere via the incinerator stack. 
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Figure 2-7: Sulphur Recovery Complex Process Flow 

SULPHUR RECOVERY RELIABILITY IMPROVEMENT 

As part of the project, a shared sulphur recovery facility will be installed to 
recover sulphur from the gasification facilities and to improve the reliability of 
sulphur recovery as an emergency process backup for the other sulphur recovery 
units.  

The shared sulphur recovery facility will also allow Shell the option to further 
improve sulphur recovery from the Shell Scotford Refinery’s rich amine, which 
is currently being processed in the AOSP Scotford Upgrader sulphur complex. 
This will be accomplished by rerouting the rich amine stream from the Shell 
Scotford Refinery to a shared sulphur recovery facility that will be installed 
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during the proposed Scotford Upgrader 2 Project. Transferring the refinery 
sulphur production from the lower recovery AOSP Scotford Upgrader sulphur 
recovery units to the new shared sulphur recovery facility (with SCOT) will 
improve recovery performance and substantially reduce sulphur dioxide 
emissions. 
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Section 2.6
 PROCESSING FACILITIES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 SULPHUR MANAGEMENT FACILITY 

 
PURPOSE 

To address the expected future sulphur marketing challenges and opportunities 
for the incremental sulphur production, a sulphur management facility will be 
included in the scope of the Shell Scotford Upgrader 2 Project. The total planned 
capacity will be about 5,000 t/d of sulphur. This capacity will allow Shell to 
handle the total sulphur production from the Scotford Complex, including the 
production from the AOSP Scotford Upgrader and Scotford Upgrader 
Expansion 1. 

SULPHUR MANAGEMENT FACILITIES 

The sulphur management facility (see Figure 2-8) will be built in a series of 
phases and will include: 

• sulphur handling 
• sulphur forming 
• sulphur blocking and in-pit re-melting 

The design, operation and health, safety and environmental (HSE) management 
of the sulphur management facility will be based on the experience and good 
performance of Shell’s Shantz facility. The Shantz facility was constructed to 
support the Caroline gas plant sulphur production. The Shantz facility’s 
operations provide a good knowledge base of: 

• liquid sulphur pipeline transportation and handling 
• solid sulphur-forming, using rotoformers 
• conveying and bulk storage 
• rapid rail load out 

SULPHUR PRODUCTION 

The sulphur management facility will be designed to handle sulphur from: 

• this Shell Scotford Upgrader 2 Project 
• the AOSP Scotford Upgrader and its expansion 
• other Shell facilities or external sources 
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Figure 2-8: Sulphur Management Facility Process Flow 

Table 2-4 shows the phasing for the sulphur management facility. 

Table 2-4: Sulphur Management Facility Phasing 

Sulphur Management 
Facility 

Cumulative Sulphur 
Forming Capacity 

(t/sd) 
Phase 1 2,750 

Phase 2 3,500 

Phase 3 4,250 

Phase 4 5,000 

SULPHUR HANDLING 

Liquid sulphur production from the existing and proposed sulphur recovery units 
will be degassed and transported by pipeline to the sulphur management facilities 
for solid forming. 

At full forming capacity, 24 days of liquid sulphur production, once converted 
into solid pastilles, can be stored in closed domes. 

The solid sulphur pastilles will be transported by rail to market. The facility will 
have the capability of loading about two trains per day. Provision will be made 
for unloading liquid sulphur from both internal and external sources. 
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SULPHUR FORMING 

Forming 

Multiple trains of forming units will be installed in phases with an initial forming 
capacity of 2,750 t/d, including the production from Shell Scotford Upgrader 2 
Phase 1 and AOSP facilities. Incremental capacity of 750 t/d will be added 
during each subsequent capacity addition, to an ultimate sulphur forming 
capacity of 5,000 t/d by the end of the project. 

Currently, Shell plans to use a rotoforming-type sulphur forming unit to produce 
premium quality pastilles. Sulphur pastilles produced from liquid sulphur by 
rotoformers will be consistent in size, shape, hardness, moisture, friability, 
temperature and fume control. Dust generation and pastille degradation will be 
minimal because screening of pastilles for size and quality will be unnecessary. 

Sulphur Blocking and Re-Melting 

The sulphur management facility will be capable of blocking and storing up to a 
maximum of 1.7 Mt of sulphur on site, in case of short-term process upsets or 
market disruptions. Re-melting facilities will be included to reclaim the stored 
sulphur and export it as liquid, or form it into solid sulphur pastilles. 

Sulphur Management Facility HSE Components 

The sulphur management facility will include the utilities, offsites and 
infrastructure required to meet process, safety and environmental requirements. 
The facility will also include: 

• engineered floor lining for the full blocking area 

• a surface drain collection, settling ponds and effluent system 

• a stormwater management system, including a pond 

• a groundwater monitoring system 

• a closed cooling water system 

• dust-suppression systems 

• a storage dust control system 

• a ventilation system for the forming building, including H2S monitoring 

• wind screens for visual mitigation and dust movement control 

• energy efficient electric heat tracing on delivery pipelines 

• fume collection 
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Sulphur Management Facility HSE Components (cont’d) 

• a fire detection system 

• a fire-suppression system 

• spillage control and housekeeping using mobile and stationary equipment 

• an emergency liquid truck transportation and handling facility from each 
sulphur recovery unit to the sulphur forming unit 
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Section 2.7
 PROCESSING FACILITIES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 DEVELOPMENT AREA PLOT PLANS 

 
PLOT PLANS 

Plot plans for the proposed development areas for the project are shown in: 

• Figure 2-9, the East Development Area 
• Figure 2-10, the North Development Area 
• Figure 2-11, the West Development Area 

These plot plans will be refined during detailed design and engineering. 
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Figure 2-9: Proposed Upgrader Plot Plan – East Development Area 
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Figure 2-10: Proposed Upgrader Plot Plan – North 
Development Area 
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Figure 2-11: Proposed Upgrader Plot Plan – West Development Area 
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Section 3.1
 UTILITIES AND OFFSITES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 INTERNAL UTILITY SYSTEMS 

 
SCOPE 

Utilities required for the project will be supplied from the internal utility systems. 
These utilities include: 

• plant air 
• utility water 
• fire water 
• cooling water 
• steam 
• fuel gas 
• instrumentation and control systems 

PLANT AIR 

Dry instrument and utility air systems will be supplied by air compressors and air 
dryers, which will be installed in stages with each addition to the upgrading 
capacity. The air systems will be designed for peak loads. 

UTILITY WATER 

Utility water will be supplied from the new raw water ponds, which will receive 
fresh water from the North Saskatchewan River. 

FIRE WATER 

A fire water supply system will be installed and interconnected with the existing 
Scotford Complex system. Firefighting facilities will be installed to protect the 
facilities in all of the planned development areas. 

COOLING WATER 

The project process design is based on using a combination of air and water 
cooling. New cooling towers with the required cells will be installed in each 
project phase. 



 

 Section 3.1
UTILITIES AND OFFSITES INTERNAL UTILITY SYSTEMS 

 

3-2 Shell Canada Limited July 2007 
     

COOLING WATER (cont’d) 

Design considerations for the new cooling towers will include: 

• capital and operating costs 
• water reuse 
• summer operability 
• cooling tower fan noise 
• cooling tower mist and fog generation 
• additional electrical power requirements 

STEAM 

For each phased capacity addition, steam will be generated by using waste heat 
recovered from the new process units and by installing gas-fired package boilers.  

The option to generate steam and power by potentially installing a new 
cogeneration unit, apart from supplying electrical power, will be considered as 
future opportunities. 

FUEL GAS 

The proposed Scotford Upgrader 2 will have a process unit fuel gas system 
installed with each phased capacity addition, with natural gas makeup to supply 
all process heaters. 

INSTRUMENTATION AND CONTROL 

New central control rooms for the proposed project will be installed. The new 
control rooms will have full instrumentation, control and information network 
facilities. These facilities will be used to monitor and optimize plant 
performance. 

UTILITY SYSTEM CONSTRUCTION PHASING 

Most of the required utility systems and infrastructure will be built so that one set 
can service the first and second phases and a second set can service the third and 
fourth phases of the project. The expandability of the systems will be taken into 
consideration. This approach involves some pre-building that: 

• offsets future infrastructure requirements in consecutive phases 
• improves efficiency and flexibility 
• optimizes and simplifies utility systems 

Overall energy reduction and better use of the environmental footprint are 
additional advantages from this approach of integrating the utility systems and 
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infrastructure for a pair of consecutive project phases. Table 3-1 shows the 
current equipment planned for each of the four phases of the proposed project. 

Table 3-1: Scotford Upgrader 2 Utility System Installation by Phase 

Utility Systems Phase 1 Phase 2 Phase 3 Phase 4 
Bitumen Processing Unit 
Plant air – compressors 3 trains – 3 trains – 

Utility water – raw and clarified 
water ponds 

2 – 2 – 

Fire water Included 
in utility 
water 
pond 

– Included 
in utility 
water 
pond 

– 

Steam – package boilers 1 – 1 – 

Cooling water towers 4 cells 3 cells 4 cells 3 cells 

Fuel gas system 1 – 1 – 

SDA and Gasifiers 
Plant air – compressors – 1 train – 1 train 

Utility water – raw and clarified 
water ponds – 2 – 2 

Fire water 

– 

Included 
in utility 
water 
pond 

– 

Included 
in utility 
water 
pond 

Steam – package boilers – 2 – 2 

Cooling water towers – 5 cells – 5 cells 

Fuel gas system – – – – 

Sulphur Management Facility 
Plant air – compressors 1 train – 1 train – 

Utility water – raw and clarified 
water ponds 1 – 1 – 

Fire water Included 
in utility 
water 
pond 

– 

Included 
in utility 
water 
pond 

– 

Steam – package boilers 1 – 1 – 

Cooling water towers 1 cell – 1 cell – 

Fuel gas system – – – – 
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Section 3.2
 UTILITIES AND OFFSITES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 THIRD-PARTY-SUPPLIED UTILITIES 

 
SCOPE 

The following utilities for the project will be acquired from third-party suppliers: 

• electrical power 
• natural gas 
• nitrogen 

ELECTRICAL POWER 

The project will require about 425 MW of electrical power. This supply will be 
obtained either completely from the Alberta grid or from future potential new 
cogeneration plants, if economical, or from a combination of these two sources. 

Although no firm plans currently exist for cogeneration, cogeneration plants 
could be installed within an amended Industrial System Designation (ISD) limit. 
This will be considered as a future opportunity. 

Table 3-2 shows the electrical demand for each phase of the project. 

Table 3-2: Project Electrical Demand by Phase 

Power Demand (MW) 
Facility Phase 1 Phase 2 Phase 3 Phase 4 

Upgrading facilities 63 66 63 61 

SDAs and gasifiers ─ 80 ─ 80 

Sulphur management 
facility 5 2 2 2 

NATURAL GAS 

The proposed project will require a new third-party natural gas supply pipeline to 
the facilities with a design capacity of 550,000 m3/h. The volume of natural gas 
required will depend on the hydrogen required for the residue hydroconversion 
unit and the timing for installation of SDA and gasification facilities. This 
volume will be determined during detailed engineering. 
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NATURAL GAS (cont’d) 

A custody transfer meter and pressure reduction station will supply the high-
pressure natural gas system used for chemical feed. 

A second stage of pressure letdown will supply a lower pressure distribution 
system for smaller users, such as: 

• fuel gas makeup 
• building heating 
• furnace pilots 
• flare pilots 
• blanket gas systems 

A system for adding an odorant, such as mercaptan, will be provided for the 
1,100 kPa(g) natural gas system used for heating buildings. The natural gas for 
the high-pressure system will be odourless. 

NITROGEN 

A third-party supply of nitrogen will be required for purging and nitrogen 
blanketing in the: 

• tank farm 
• process units 
• pipelines 
• flares 
• utility stations 
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Section 3.3
 UTILITIES AND OFFSITES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 STORAGE AND METERING 

 
PROCESS TANKS  

New process storage tanks will be required for the proposed Scotford Upgrader 2 
in each phase of the project (see Table 3-3 for the total process tankage 
requirement). 

Table 3-3: New Hydrocarbon Tankage Requirements 

Material Stored Quantity 
Tank Capacity 

(m3) Roof Type 
Upgrader 
Residue hydroconversion 
(RHC) stabilizer bottoms 4 26,510 Internal floating 

Hydrocracked heavy gas-oil 2 806 Internal floating 

Heavy vacuum gas-oil (HVGO) 2 24,984 Fixed cone – VCU 

Light vacuum gas-oil (LVGO) 2 24,984 Fixed cone – VCU 

Naphtha or light gas-oil (LGO) 2 16,114 Internal floating 

Short or long residue 4 17,262 Fixed cone – VCU 

RHC DeC3 bottoms 2 10,462 Internal floating 

Crude blend tank  2 18,000 Internal floating 

Heavy oil stripper bottoms 4 11,526 Fixed cone – VCU 

Sour water  2 24,012 Internal floating 

LGO purge 2 11,600 Fixed cone 

RHC LGO flushing oil 2 8,918 Fixed cone 

Light recovered oil 2 7,095 Internal floating 

Heavy recovered oil 2 25,734 Fixed cone 

In situ diluted bitumen 2 36,000 Internal floating 

Sulphur (liquid) 4 3,642 Fixed cone 

Sulphur Management Facility 

Solid sulphur storage 4 25,000 Dome 

Liquid sulphur 4 3,642 Fixed cone 

Note: The SDA and gasifier hydrocarbon tank requirements will be managed by re-allocating 
upgrader tank services. 
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UTILITIES TANKS 

Table 3-4 lists the requirements for the utility tankage. 

Table 3-4: Project Utility Tankage Requirements 

Tank Service Quantities by Phase 

Volume 
per 

Tank 
(m3) 

Roof 
Type Contents 

 1 2 3 4    

Alum 1 0 1 0 76 Cone Chemical 

Bio sludge 1 0 1 0 308 Cone Process water 

Caustic soda 1 1 1 1 159 Cone Chemical 

Caustic soda 1 1 1 1 5 Cone Chemical 

Concentric treatment 1 0 1 0 800 Open Process water 

DAF effluent 1 0 1 0 40 Cone Process water 

Defoamer  1 0 0 0 1 Tote Chemical 

Demineralized water 1 1 1 1 12,000 Cone Water 

Dissolved air flotation 1 0 1 0 272 Cone Process water 

Dust suppressant 0 1 0 0 50 Cone Chemical 

Equalization 2 1 2 1 20,000 Cone Process water 

Flocculation 1 0 1 0 140 Cone Process water 

Fractionation 6 0 6 0 100 Cone Hydrocarbon 

Glycol 0 1 0 0 50 Cone Chemical 

Neutralization 1 0 1 0 36 Cone Process water 

Potable water 1 0 1 0 247 Cone Water 

Recovered condensate 1 1 1 1 6,754 Cone Process water 

Regeneration waste 1 0 1 0 315 Cone Process water 

Release agent 0 1 0 0 50 Cone Chemical 

Slag 0 1 0 1 10,000 Open Slag 

Slop oil treatment 1 0 1 0 531 Cone Hydrocarbon 

Sodium hypochlorite 2 0 2 0 34 Cone Chemical 

Sulphuric acid 1 1 1 1 33 Cone Chemical 

Sulphuric acid 1 1 1 1 5 Cone Chemical 

METERING 

In-Plant Metering 

In-plant meters will be installed for all significant process unit internal streams 
and inter-unit transfers. Metering information will be used to monitor, control 
and optimize the process units for product quality, yield and energy efficiency. 
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In-plant flow meters will be installed to measure: 

• process streams 
• fuel gas and natural gas 
• steam 
• condensate 
• electrical power 
• streams to the flare system 
• raw water 
• effluent 

Custody Transfer Stations 

Custody transfer stations will be installed for: 

• diluted bitumen feed  
• paraffinic diluent return  
• external bitumen or heavy oil imports 
• light cycle oil imports 
• heavy aromatics imports 
• natural gas imports 
• electrical power 
• nitrogen imports 
• liquid sulphur  
• solid sulphur from sulphur management facilities to railcar loading  
• crude blend exports 
• any transfer utilities 

Hydrocarbons being sent to, or received from, adjacent facilities, including 
AOSP upgraders, the Scotford Refinery and the future AOSP bitumen blending 
facilities, will also pass through custody transfer stations.  

WEIGH STATIONS 

Weigh stations will be installed to monitor truck or rail movements of materials 
to and from the proposed project site, including the transportation of: 

• feedstock 
• sulphur from the sulphur management facilities 
• catalysts 
• solid or liquid waste for disposal off site 
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Section 3.4
 UTILITIES AND OFFSITES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 FLARE SYSTEM 

 
SCOPE 

The proposed project will have new flare systems similar to those used in the 
AOSP Expansion 1 Upgrader. The use of multiple flares on a common derrick 
will be evaluated during detailed engineering. Each phase of upgrading facilities 
will include two new flare systems: 

• a hydrocarbon flare system 
• an acid gas flare 

The shared sulphur recovery facility will have its own acid gas flare. 

Each solvent deasphalting and gasification facility will have its own hydrocarbon 
flare. 

Each flare system will include: 

• liquid knockout facilities 
• flame ignition 
• burner management 

The new flare stack heights have been based on a maximum ground-level heat 
radiation of 4.73 kW/m2, or according to EUB Directive 60. 

A flare management plan will be developed during detailed engineering. 

ESTIMATED FLARE LOADS 

Table 3-5 shows the estimated load for each of the flaring scenarios. 

HYDROCARBON AND ACID GAS FLARE DESIGN 

Flare Design 

Table 3-6 shows the preliminary hydrocarbon and acid gas flare design. 
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Table 3-5: Estimated Flare Loads 

Project 
Components Flare Cases Peak Load Scenario 

Design Flow 
(kg/h) 

Hydrocarbon Case 1 Depressurizing 223,612 

Hydrocarbon Case 2 Site-wide power failure 654,484 

Sour (hydrogen 
sulphide) 

Total sulphur recovery 
outage 61,043 

Upgrading Phase 1 

Sour (hydrogen 
sulphide) Site-wide power failure 82,692 

Hydrocarbon Case 1 Depressurizing 223,612 

Hydrocarbon Case 2 Site-wide power failure 654,484 

Sour (hydrogen 
sulphide) 

Total sulphur recovery 
outage 61,043 

Upgrading Phase 2 

Sour (hydrogen 
sulphide) Site-wide power failure 82,692 

Gasifier 1 Syngas from 
Gasifier 1 Start-up 68,581 

Sour (hydrogen 
sulphide) 

Total sulphur recovery 
outage 61,043 Shared Sulphur 

Recovery Facility 

Sour (hydrogen 
sulphide) Site-wide power failure 82,692 

Hydrocarbon Case 1 Depressurizing 223,612 

Hydrocarbon Case 2 Site-wide power failure 654,484 

Sour (hydrogen 
sulphide) 

Total sulphur recovery 
outage 61,043 

Upgrading Phase 3 

Sour (hydrogen 
sulphide) Site-wide power failure 82,692 

Hydrocarbon Case 1 Depressurizing 223,612 

Hydrocarbon Case 2 Site-wide power failure 654,484 

Sour (hydrogen 
sulphide) 

Total sulphur recovery 
outage 61,043 

Upgrading Phase 4 

Sour (hydrogen 
sulphide) Site-wide power failure 82,692 

Gasifier 2 Syngas from 
Gasifier 2 Start-up  68,581 

 

Table 3-6: Hydrocarbon and Acid Gas Preliminary Flare Design 

Component Hydrocarbon Flares Acid Gas Flares 
Flare tip design JZ QS-42 JZ Utility U-24 

Number of pilots 4 4 

Type of igniter – primary Electronic spark Electronic spark 

Type of igniter – secondary Flame front generator Flame front generator 
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Exit Velocities 

Table 3-7 shows the estimated hydrocarbon and acid gas flare exit velocities. 

Table 3-7: Hydrocarbon and Acid Gas Flare Preliminary Design Exit Velocities 

Exit Velocity 
Hydrocarbon Flare Exit Velocity

(m/s) Acid Gas 
Emergency  186 72 

Normal  0.02 0.02 

Flare Stack Sizes 

Table 3-8 shows the preliminary hydrocarbon and acid gas flare stack sizes. 

Table 3-8: Preliminary Project Flare Systems 

Each Flare 

Project Component 
Total 

Number Flare System 
Stack Diameter  

(m) 
Stack Height 

(m) 
4 Hydrocarbon 1.22 95 Upgrading facilities 

5 Acid gas 0.61 90 

Gasification facilities 2 Hydrocarbon 1.05 95 

Sulphur management 
facilities 

None None None None 

Stack Combustion Methods 

The hydrocarbon flare will be designed for smokeless operation using steam 
assist. The acid gas flare will use supplemental natural gas firing for additional 
buoyancy and dispersion. 
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Section 4.1
 WATER MANAGEMENT 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 WATER SUPPLY AND DISTRIBUTION 

 
SCOPE 

Water and water systems required for the project include: 

• raw water 
• raw water treatment to make boiler feedwater 
• potable water 

The upgrading and gasification facilities will require all of these systems. The 
sulphur management facilities will require all of these systems, except the raw 
water treatment system. 

RAW WATER 

Service Requirements 

Raw water is required for:  

• cooling water makeup, to replace evaporation losses and blowdown 

• boiler feedwater makeup, to replace blowdown from steam generators and 
losses from the steam system 

• chemical consumption, for hydrogen production (steam reforming of natural 
gas and gasification of asphaltenes) 

• raw water treatment, including filter backwash and regeneration processes 

• process water makeup 

• utility water 

• fire water 

Supply 

The raw water supply for the proposed project will be obtained from the North 
Saskatchewan River. Water will be pumped from a yet-to-be-constructed Shell-
owned river water pumphouse, located adjacent to the existing river water 
pumphouse. Approval of the new pumphouse and intake facility is currently 
being reviewed under a separate application. 
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Demand 

The raw water demand for all project phases of the Scotford Upgrader 2 is: 

• about 2,600 m3/h for normal demand 

• 3,500 m3/h for peak demand to handle upset conditions and the transition 
during start-up and shutdown 

Figure 4-1 shows the raw water supply and distribution for peak flows. 
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Figure 4-1: Raw Water Supply and Distribution  

RAW WATER TREATMENT 

Raw Water Ponds 

The raw water ponds will be used to supply clarified water to the: 

• cooling towers 
• utility water systems 
• fire water systems 



 

 Section 4.1
WATER MANAGEMENT WATER SUPPLY AND DISTRIBUTION 

 

July 2007 Shell Canada Limited 4-3 
    

Alum and polymer will be added to the ponds to aid clarification. The volume of 
water required will vary seasonally, with more water required in the summer to 
provide additional cooling for the process. The amount of chemicals needed will 
also vary seasonally. Typically, chemical use will increase in the spring in 
response to high solids loading in the incoming raw water. In addition: 

• clean stormwater ponds will intermittently supply the raw water ponds when 
storm or snowmelt water is available 

• microfilter reject water from the raw water treatment plants will be sent to 
the raw water ponds for recycle back to the facility 

The raw water ponds will supply water to the raw water treatment plants. Sodium 
hypochlorite will be added to the new ponds to control algae. 

One set of two raw water ponds will service two upgrading phases. Separate 
ponds will be provided for the gasification and the sulphur management facilities. 

Raw Water Treatment Plants 

The raw water treatment plants will supply treated water to the upgrading 
facilities. One raw water treatment plant will service two upgrading phases. The 
first raw water treatment plant will also likely be used to service the gasification 
facilities. High-quality boiler feedwater is not required within the sulphur 
management facilities. 

Raw water treatment to produce high quality (demineralized) boiler feedwater 
includes the following process steps: 

• filtration (ultra or microfiltration), to remove fine solids 

• reverse osmosis, to reject a large portion of the dissolved solids 

• ion exchange, to polish the water and remove almost all of the remaining 
dissolved solids 

• deaeration, just before the water is routed to the boilers  

The following chemicals will be used in the raw water treatment process: 

• sodium hypochlorite, which might be added to prevent the growth of algae in 
the filters 

• chemical scavengers, to protect the reverse osmosis system 

• pH control, upstream of the reverse osmosis 

• oxygen scavengers and corrosion-scale inhibitors, which will be added to 
protect the equipment 
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Raw Water Treatment Plants (cont’d) 

• sodium hydroxide and sulphuric acid, which will be used in the regeneration 
of ion exchange equipment  

The demineralized water will be combined with steam condensate before it is 
deaerated. The deaerated boiler feedwater will be used to produce steam for the 
facilities. Boiler feedwater will also be used for wash water makeup. 

POTABLE WATER 

The project facilities will be connected to the municipally supplied potable water 
line that is being installed along Highway 214. This supply line will have 
sufficient capacity to supply all new facilities. Individual development areas 
might be required to provide intermediate storage, chlorination and distribution 
of potable water to various points of use. 
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Section 4.2
 WATER MANAGEMENT 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 WATER COLLECTION SYSTEMS 

 
SCOPE 

All process or potentially contacted water on site will be controlled and routed to 
the appropriate unit for treatment or reuse. The following water collection 
systems are planned for the project areas: 

• clean stormwater collection 
• potentially oily water collection 
• oily water collection 
• process runoff at the sulphur management facility 

CLEAN STORMWATER COLLECTION 

The clean stormwater collection system will collect and route surface water to 
clean stormwater ponds. The collection system will consist of a network of: 

• open ditches 
• channels 
• culverts 
• underground carbon steel and reinforced-concrete pipes 
• catch basins 
• manholes 

The clean stormwater ponds will be built to hold: 

• storm runoff and snowmelt from the process pads and tank farms 
• storm runoff from inside developed perimeter roads 
• raw water or clarified water used from the fire water or utility water systems 
• water from steam condensate that is not suitable for immediate recycle 
• construction-related water and hydrotesting water 
• on-specification effluent to be released to the river  

The high-density polyethylene (HDPE) lined clean stormwater ponds will be 
sized to accommodate stormwater from the clean stormwater system during a 
one-in-10-year storm. They will also accommodate the surface water collected by 
the potentially oily stormwater system, excluding the first flush (first 25 mm of 
precipitation to the process pads) to the potentially oily stormwater ponds. 
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CLEAN STORMWATER COLLECTION (cont’d) 

Water in the clean stormwater ponds will be sent to the raw water ponds or tested 
and released. If the water does not meet regulatory requirements for release or 
process specifications, it will be treated in the nearest project wastewater 
treatment plant. 

A clean stormwater pond will be provided for each pair of upgraders, the 
gasification units and the sulphur management facilities as final site grading and 
layout allow. 

POTENTIALLY OILY STORMWATER COLLECTION 

The potentially oily stormwater collection system will consist of a network of 
underground carbon steel and reinforced concrete pipes, catch basins and 
manholes. The system will collect and route surface water that might contain 
solvents, hydrocarbons or other contaminants, to potentially oily stormwater 
ponds. 

The collection system will be sized to handle the first flush of stormwater 
collected from the process areas. The remainder of the stormwater will be 
diverted to the clean stormwater ponds. Potentially oily stormwater ponds will be 
constructed with earth or gravel dykes, and lined with two layers of an HDPE 
liner, or an HDPE liner overlaying a clay liner.  

The new potentially oily stormwater ponds will be built to hold: 

• water from process unit pads 
• contaminated water from the tank farm containment systems 

The potentially oily stormwater will be treated in the wastewater treatment plant, 
if required. 

OILY WASTEWATER COLLECTION 

An oily wastewater sewer system will be installed to handle oily wastewater 
drainage from process systems, equipment and storage facilities. The sewer 
system will be a piped gravity-flow system that collects drainage in open funnels 
or cups and discharges it into collection sumps located below grade. The material 
in the collection sumps will be pumped to a recovered oil tank or the wastewater 
treatment plant.  

SULPHUR MANAGEMENT FACILITY PROCESS RUNOFF 

Sulphur management facilities will include collection ponds to contain and, if 
necessary, treat runoff water from the process areas. Water from these facilities 
will not contain hydrocarbons, but might contain small amounts of particulates. 
Treatment will include settling and pH adjustment, if required. These ponds will 
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collect runoff from the blocking area and process unit pads, and prevent the 
runoff from mixing with the clean stormwater runoff. 

Sodium hypochlorite might be added to the runoff collection ponds to control 
algae. 

Clean stormwater will be pumped back to raw water ponds at the upgrading 
facilities for reuse. 
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Section 4.3
 WATER MANAGEMENT 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 WATER TREATMENT, REUSE AND RELEASE 

 
SCOPE 

The following major process water streams will be recycled for reuse where 
practical, or routed to the biological wastewater treatment plant or, if the stream 
is suitable for discharge, routed to the effluent holding ponds:  

• microfiltration reject from the raw water treatment plants, which will be sent 
to the raw water ponds for clarification and reuse 

• reverse osmosis reject and neutralized regeneration water from the raw water 
treatment plants, which will be released to the effluent holding ponds 

• blowdown from the cooling towers, which will be released to the effluent 
holding ponds 

• boiler blowdown from the steam generators, which will be released to the 
effluent holding ponds 

• potentially oily water, oily stormwater, desalter effluent and a portion of the 
sour water stripper bottoms, which will be sent to the wastewater treatment 
plant 

• wastewater from the gasification units, which will be treated in the gasifier 
wastewater treatment facility 

WATER TREATMENT 

Wastewater Treatment 

The options considered for managing wastewater included deep well injection or 
wastewater treatment to allow water to be reused or discharged. Shell will not 
incorporate any additional deep well disposal facilities, but will treat wastewater 
to meet regulatory requirements. When possible, treated effluent will be used as 
makeup water to the cooling towers. 

Shell plans to use the best available technology economically achievable 
(BATEA) wastewater treatment facilities, which are similar to the existing AOSP 
Scotford Upgrader wastewater plant that has proven to be easy to operate and 
maintain, while reliably meeting requirements for treated water quality. 
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Wastewater Treatment (cont’d) 

The biological wastewater treatment plants will treat the following streams: 

• potentially oily water 
• oily stormwater 
• sour water stripper bottoms 
• sanitary waste 
• turnaround and maintenance wastes 
• oily sump collection materials 

Each wastewater treatment plant for the upgrading facilities will include: 

• feed equalization with solids and gross hydrocarbon removal 

• additional suspended hydrocarbon removal 

• pH adjustment, as required 

• biological treatment, including nutrient removal for ammonia and phosphate 
control 

• tertiary filtration and disinfection  

• solids handling equipment for dewatering sludge 

Treated water from the wastewater treatment plant might be routed to the cooling 
towers for reuse or sent to the effluent holding ponds. 

Sediment from the wastewater treatment facility will be sent to a secure landfill 
for disposal. 

Gasification facilities will have a dedicated effluent treatment facility to treat 
internal streams.  

The sulphur management facility might include facilities for salt removal and 
water reuse. 

Sanitary Waste System 

Sanitary waste discharged from facilities will be directed to the wastewater 
treatment plant.  

EFFLUENT RELEASE 

Release Volumes 

Table 4-1 lists the release volumes from the proposed project. 
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Table 4-1: Normal Effluent Release Volume 

Facility Release Rate 
Upgrading facilities 950 m3/h 

Gasification facilities 140 m3/h 
Sulphur management facility < 10 m3/h 
Batch Release Rate  
Release rate from effluent release pond 2,400 m3/h 

Approximate number of hours of release daily 13 h 

Effluent Release and Quality 

Streams from various sources will be commingled in the effluent holding ponds. 
The ponds will be filled continuously. In a batch process, effluent will be 
transferred from the effluent holding ponds to the effluent release ponds, where it 
will be tested. Effluent will be tested according to AENV approval requirements. 
Once testing has confirmed that the effluent meets AENV approval requirements, 
it will be released to the common Scotford Complex effluent release line and 
routed to the North Saskatchewan River. 

The effect of effluent on the receiving environment was assessed in the EIA. For 
further information, see Surface Water in EIA Volume 2, Part A. 
The project will include up to three sets of effluent ponds comprising two 
effluent holding ponds and one effluent release pond. One set of effluent ponds 
will be provided for each of the following: 

• upgrading Phases 1 and 2 
• upgrading Phases 3 and 4 
• gasification Phases 1 and 2 

Release Timing 

Because of the increasing number of facilities releasing effluent to the common 
line, Shell will develop an effluent release plan to limit overlapping releases from 
the different facilities in the Scotford Complex under normal operating 
conditions. 
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Section 4.4
 WATER MANAGEMENT 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 WATER INTENSITY AND REDUCTION PLAN 

 
ALTERNATIVE SUPPLY OPTIONS 

Shell recognizes the need for proper management of water resources in Alberta 
and the goals set out in the Alberta Water for Life Strategy. Shell will continue to 
work with industry peers through the Northeast Capital Industrial Association to 
develop viable options for a regional water supply, including investigating the 
use of treated municipal effluent water as a secure and consistent supply for 
industry. 

REDUCTION AND REUSE ALTERNATIVES 

In conjunction with securing water supply, Shell continues to investigate ways to 
reduce water use intensity. This must be balanced with reduced effluent quality, 
disposal of salts to landfill or deep wells, and the additional energy input required 
to remove salts from the circulating water. Alternatives that are being considered 
for the project include: 

• internal reuse options 

• advanced nutrient removal processes 

• salt removal technologies and salt disposal options 

• regional industrial effluent treatment plant opportunities with return of 
treated water 

Directly associated with internal reuse, alternative means of removing various 
non-organic compounds being investigated include: 

• technologies to remove specific effluent constituents 
• salt removal technologies and salt disposal options  
• opportunities to use low-quality water internally and to sequester salts
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Section 5.1
 MATERIAL AND ENERGY BALANCES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 MATERIAL BALANCE 

 
CALCULATION METHOD 

A Shell proprietary simulation tool was used to develop the overall material and 
energy balances for the Shell Scotford Upgrader 2 Project. The calculations for 
the balances are based on the following:  

• four phases of bitumen upgrading facilities 
• sulphur management facilities 
• two phases of solvent deasphalting (SDA) and gasification facilities 

Figure 5-1 is a simplified block flow diagram for the proposed project. 
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Figure 5-1: Shell Scotford Upgrader 2 Block Flow Diagram 
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BASIS OF MATERIAL BALANCE 

The material balance for the proposed Scotford Upgrader 2 Project was based on: 

• an on-stream factor of 0.948, which represents a multi-year annual average, 
including both planned and unplanned outages 

• 2,979 m3/h (421,941 bbl/sd), which equates to 2,650 m3/h (400,000 bbl/cd), 
of equivalent bitumen feed, including both in situ and mined bitumen 

• 63 m3/h (9,509 bbl/sd), which equates to 60 m3/h (9,015 bbl/cd) of other 
blend and feedstocks, such as aromatics, some condensates and other heavy 
crude oils 

• the residue hydroconversion unit’s performance (yield, product quality and 
catalyst consumption), which is derived from the information and models of 
its licensor, Chevron Lummus Global, Inc. 

• a design sulphur recovery of 99.8% for the sulphur recovery units integrated 
with the SCOT process 

PRODUCTS 

Sweet and sour crude oil blends will be produced from the proposed upgrader 
crude blend pool at various phases. 

Without SDA and gasification, the products will be: 

• a heavy-oil blend, Albian heavy synthetic (AHS), which will contain light 
oils, refinery conversion feed and a sour residue 

• a light sour crude, Albian synthetic blend (ASB), which will contain sour 
light gas-oil and vacuum gas-oil, without bottoms, and which will be 
produced at the same time as the AHS crude for other refinery markets as a 
replacement conventional sour crude 

With SDA and gasification, the product will be a light crude, Albian mixed sweet 
(AMS), which will contain sour light gas-oil or vacuum gas-oil and deasphalted 
residue. This product will be produced for other refinery markets as a 
replacement for conventional medium sweet crude. 

MATERIAL BALANCE SUMMARY 

Table 5-1 summarizes the overall material balance for the proposed Scotford 
Upgrader 2 with SDA and gasification facilities. Sulphur will be imported from 
the refinery and is reflected in the acid gas stream from the refinery. Recoverable 
carbon dioxide from gasification is reflected as part of the total ammonia, water 
and carbon dioxide stream. 
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Table 5-1: Overall Material Balance 

Overall Material and Volume Balance t/sd 1 m3/sd 2 
Intake 
Bitumen (including bitumen and bitumen blends) 70,608 71,520 

Other sour feedstocks 1,682 1,519 

Acid gas from Scotford Refinery 300  

Oxygen to gasifier 4,308  

Water to gasifier 3,984  

Natural gas (imported) 836  

Total intake 81,718 73,039 
Production 
Total ammonia, water, carbon dioxide and others 15,449  

Slag from gasifier 366  

Total fuel gas 1,620  

Crude oil blends for market 61,680 69,648 

Sulphur pastilles to market 2,598  

Sulphur in sulphur dioxide emissions 4.9  

Total production 81,718 69,648 
Note: 
1.  To obtain corresponding calendar-day values, multiply the stream-day numbers by 0.948. 
2.  Only hydrocarbon liquid streams are expressed in volumetric terms, as well as in the material 

balance table. 
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Section 5.2
 MATERIAL AND ENERGY BALANCES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 ENERGY AND UTILITY BALANCES 

 
CALCULATION METHOD 

The results from the material balance were used to develop the overall energy 
and utility balances for the proposed Scotford Upgrader 2 (see Table 5-2).  

Table 5-2: Overall Energy and Utility Balance 

Energy Balance 
Electricity

(MW) 
Mass 
(t/sd) 

Other Fuel *
(GJ/h) 

Primary source of energy 
Equivalent energy from burning C2- from process units   2,320 

Equivalent energy from burning propane from process units   1,274 

Equivalent energy from burning butane from process units   1,189 

Equivalent energy from hydrogen loss to fuel   793 

Imported electricity 359   

Electrical generation by extraction turbine generator 65   

Equivalent energy from natural gas purchase for hydrogen production   1,495 

Equivalent energy from natural gas purchased for burning as fuel gas   163 

Total supply 424  7,234 
Primary consuming source 
Fuel gas required  
Distillation   1,007 

Residue hydroconversion with integrated hydrotreater   319 

Sulphur recovery   131 

Solvent deasphalting and gasification   493 

Utilities   1,150 

Total upgrader electrical power requirement 424   

Equivalent energy of natural gas used for hydrogen production   1,495 

Equivalent energy of fuel gas used for hydrogen production  
(fuel plus chemical feed)   2,639 

Total demand 424  7,234 
Summary of steam produced and consumed 
Equivalent energy for 350 kPa(g) steam produced  2,616 304 

Equivalent energy for 900 kPa(g) steam produced  1,205 147 
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Table 5-2: Overall Energy and Utility Balance (cont’d) 

Energy Balance 
Electricity

(MW) 
Mass 
(t/sd) 

Other Fuel *

(GJ/h) 
Equivalent energy for 4,200 kPa(g) steam produced  1,767 206 

Equivalent energy for 4,500 kPa(g) steam produced  8,731 1,166 

Total  14,319 1,823 
Electricity from 4,500 kPa(g) steam with back-pressure turbine 

• Inputs: 
• Equivalent energy for 4,500 kPa(g) steam used 
• Equivalent energy for 4,200 kPa(g) steam used 

  
 

1,166 
206 

• Outputs: 
• Equivalent energy for 900 kPa(g) steam used 
• Equivalent energy for 350 kPa(g) steam used 
• Generated electrical power 

 
 
 

65 

 

 
517 
554 
301 

Note *: To obtain corresponding calendar-day values, multiply the stream-day flows by 0.948. 

BASIS OF ENERGY AND UTILITY BALANCES 

The energy and utility balances for the total project are based on: 

• the available fuel gases for internal consumption, which are: 

• C2- from process units 
• propane from process units 
• butane not recovered as liquid for product blending 
• hydrogen solution bleed to fuel 

• the natural gas used for chemical feed for hydrogen production and for trim 
fuel gas, which is accounted for separately 

• the estimated energy and utilities requirements for each main process unit 

• the use of surplus high-pressure steam to generate electrical power, to reduce 
the project’s need for purchased electricity 

ENERGY EFFICIENCY 

The results from the material balance and energy and utilities balances were used 
to develop an overall energy efficiency for the proposed project (see Table 5-3). 
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Table 5-3: Overall Energy Efficiency 

Rate Energy (LHV) 

Streams 
Calendar

(t/cd) 
Stream
(t/sd) (MW) 

Calendar 
(GJ/h) 

Stream 
(GJ/h) 

Input and Intake 
Bitumen  66,936 70,608  111,671 117,797 

Other sour feedstocks 1,595 1,682  2,606 2,749 

Natural gas import 793 836  1,572 1,658 

Acid gas from Scotford 
Refinery 

284 300  181 190 

Oxygen to gasifier 4,084 4,308    

Water to gasifier 3,777 3,984    

Net electricity (imported from 
grid) 

  359 1,292 1,363 

Total 77,469 81,718  117,322 123,757 
Output in products 
Total hydrocarbon products 58,473 61,680  103,062 108,715 

Sulphur to market 2,463 2,598  951 1,003 

Slag from gasifier 347 366    

Total 61,283 64,644  104,013 109,718 
Used 
On-site fuel gases (C2-, C3, C4, 
hydrogen) 

1,536 1,620  3,174 3,348 

Loss in sulphur to sulphur 
dioxide 

4.6 4.9  2 2 

Losses (such as ammonia, 
water, carbon dioxide and 
others) 

14,645 15,449  10,133 10,689 

Total 16,186 17,074  13,309 14,039 
Subtotal of output + used 77,469 81,718  117,322 123,757  

Overall efficiency = 
output/input 

   89%  

WATER BALANCE 

Table 5-4 provides an overall water balance for the proposed project. The water 
balance reflects normal operational requirements. The monthly variability of the 
water balance is within seasonal change expectations. 



 

 Section 5.2
MATERIAL AND ENERGY BALANCES ENERGY AND UTILITY BALANCES 

 

5-8 Shell Canada Limited July 2007 
    

Table 5-4: Overall Water Balance 

Overall Water Balance 
Normal 
(m3/h) 

Major uses 
Raw water to clarifier ponds (cooling tower makeup 
and utility) 1,502 

Raw water to demineralization plant 1,060 

Total demand from North Saskatchewan River 2,562 * 

Other water sources 
Oily water sewer 250 

Potable water (via truck) 16 

Water in feed 16 

Water from reaction 60 

Total water to site 2,904 
Water disposition 
Clarifier 8 

Utility water 250 

Vapour to atmosphere (cooling tower evaporation, 
steam system losses) 1,132 

Hydrogen manufacturing unit chemical feed 264 

Losses in steam system (flashing, condensate and 
losses) 150 

Lost to products (blends) 12 

Water to deep well 0 

Treated water returned to North Saskatchewan River 1,088 

Total water from site 2,904 
Note *: Peak flow of 3,500 m3/h includes a design margin to handle upset 
conditions and transition during start-up and shutdown. 

SULPHUR BALANCE 

Shell is planning to install a SCOT unit as part of each sulphur recovery 
complex. Adding a SCOT unit will result in a 99.8% sulphur recovery for the 
Scotford Upgrader 2 facilities. As part of the project, Shell is planning to provide 
a shared sulphur recovery facility to recover sulphur from gasification and to 
increase the reliability and flexibility of overall sulphur recovery at Scotford. In 
addition, it provides Shell with the option to improve the sulphur recovery of 
Shell Scotford Refinery acid gas by rerouting the rich amine to the shared 
sulphur recovery facility instead of processing it in the AOSP Scotford Upgrader 
sulphur recovery units (without SCOT). 

Table 5-5 shows the overall sulphur balance for the proposed upgrader, with the 
import of sour amine from the Scotford Refinery. 
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Table 5-5: Overall Sulphur Balance 

Rate 
Overall Sulphur Balance 1, 2 t/sd t/cd 

Inputs 
Sulphur in bitumen 2,848 2,700 

Sulphur in other sour feedstocks 65 62 

Sulphur in refinery acid gas 300 284 

Total 3,213 3,046 
Outputs 
Sulphur in sour crude oil blends for market 611 579 

Sulphur to sulphur recovery:   

• sulphur recovered (production) 2,598 2,463 

• sulphur in sulphur dioxide emissions from incinerator 4.9 4.6 

Total 3,213 3,046 
Note: 
1. The calendar-day values are obtained by multiplying the stream-day flows by 0.948. 

This represents a multi-year average, including both planned and unplanned outages. 
Without unplanned events, the on-stream factor is 0.973. 

2. Sulphur balance varies with the feedstock and product sulphur. 
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Section 5.3
 MATERIAL AND ENERGY BALANCES 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 CATALYSTS AND CHEMICALS 

 
CATALYSTS 

The types of catalysts used in the proposed project are similar to those already 
used at the AOSP Scotford Upgrader. Catalysts are required for the following 
process units: 

• residue hydroconversion unit 
• integrated hydrotreater 
• sulphur recovery unit 
• SCOT unit 
• hydrogen manufacturing unit 
• gasification facilities  

Residue Hydroconversion Unit Catalyst 

Each train of the ebullating-bed hydroconversion process will consume about 
5,000 t/a of commercially available catalysts. These catalysts are alumina-based 
formulations with metal oxides, usually nickel and molybdenum. Their 
commercial supply and disposal methods are well established. 

Currently, fresh catalysts are supplied by trucks. Spent catalysts will be 
transported, in railcars, to catalyst recovery facilities. 

Integrated Hydrotreater Catalyst 

Each train of the integrated hydrotreater will use an alumina-based catalyst with 
metal oxides, usually nickel and molybdenum, similar to the ones widely used in 
refinery hydrotreaters. The total load is about 900 t, and the estimated life cycle 
is between two and three years. Commercial supply and disposal methods are 
well established. 

Sulphur Recovery Catalyst 

Each processing train of sulphur recovery will use standard industry catalysts, 
similar to those used by conventional refinery sulphur recovery units. 
Commercial supply and disposal channels are well established. 

Table 5-6 shows the approximate specific catalyst use and probable disposal 
method. 
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Table 5-6: Sulphur Recovery Unit Catalyst 

Catalyst Type 
Initial Fill 

(t) Cycle Length Disposal Method 
Alumina base 400 2 to 5 years Secure landfill 

Silica base 120 2 to 5 years Secure landfill 

SCOT Unit Catalyst 

The SCOT process will use standard industry catalysts, similar to those used by 
SCOT units in operation in conventional gas plants. Commercial supply and 
disposal channels for the catalysts required by SCOT units are well established. 
Table 5-7 shows the approximate catalyst use and the probable disposal method. 

Table 5-7: SCOT Unit Catalyst 

Catalyst Type 
Initial Fill 

(t) Cycle Length Disposal Method 
Alumina base 160 5 years Secure landfill 

Cobalt-molybdenum base 120 5 years Commercial disposal 

Hydrogen Manufacturing Unit Catalyst 

Each train of the steam-methane reforming process will use the same standard 
industry catalysts as are currently used in the existing AOSP Scotford Upgrader 
and Scotford Refinery hydrogen complex. Commercial supply and disposal 
channels are well established. Table 5-8 shows the quantities of catalyst used and 
the expected disposal method. 

Table 5-8: Hydrogen Manufacturing Unit Catalyst 

Catalyst Type 
Initial Fill

(t) Cycle Length Disposal Method 
Hydrodesulphurization – nickel and molybdenum based 15 4 to 6 years Metal reclamation 

Sulphur adsorption – zinc oxide 60 2 to 4 years Metal reclamation 

Reforming – nickel based 55 2 to 4 years Metal reclamation 

Shift – iron based 80 4 to 6 years Secure landfill 

Pressure swing adsorption – molecular sieve 300 20 years Secure landfill 

Pressure swing adsorption – activated carbon 400 20 years Secure landfill 

Gasification Facility Catalyst 

Each gasifier facility will use a sour syngas shift catalyst to improve the 
hydrogen yield and PSA adsorbents for producing high purity hydrogen. 
Commercial supply and disposal channels are well established. Table 5-9 shows 
the approximate quantities of catalyst used and the expected disposal method.  
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Table 5-9: Gasification Facility Catalyst 

Catalyst Type 
Initial Fill

(t) 
Cycle Length

(year) Disposal Method 
Sour shift – iron based 200 4 to 6  

Pressure swing adsorption – molecular sieve 300 20  

Pressure swing adsorption – activated carbon 400 20  

Secure landfill 

PROCESS CHEMICALS 

Table 5-10 provides a preliminary list of the operating chemicals required for the 
process and utilities used in the proposed project. Chemical quantities and 
suppliers will be further developed during detailed engineering.  

STORAGE AND HANDLING 

Chemicals 

All on-site chemical and waste chemical storage will be designed according to 
industry standards and applicable health and safety guidelines. Generally, these 
areas will include appropriate containment and spill mitigation measures.  

Chemicals will be stored in a secured location, close to the relevant process units. 

Catalysts 

Fresh catalysts will usually be delivered by truck. Spent catalysts will be loaded 
in bins and transported by rail for recycling and metal reclamation. 
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Table 5-10: Estimated Process Chemical Requirements  

Chemical 
Consumption

(t/a) Use 
Activated carbon 20 Amine regeneration unit 

Alum 400 Raw water treatments – clarification 

Anionic liquid polymer 20 Raw water treatments – clarification 

Anion resin 5 Raw water treatments 

Antiscalant 300 Scale and corrosion control, cooling water 

BFW corrosion inhibitor 20 Corrosion control on boiler feedwater 

BFW oxygen scavenger 20 Oxygen scavenger, boiler feedwater 

Biocide 80 Microbiological control, cooling water 

Biosurfactant 80 Cooling water 

Cation resin 5 Raw water treatments 

Caustic soda 1,400 Raw water treatments – pH control 

Caustic soda 40 Sour water stripper 

Citric acid 20 Cleaning reverse osmosis 

Coagulant 40 Clarification 

Corrosion inhibitor 200 Cooling water 

Defoaming agent 2 Water treatment – foaming control 

Demulsifier 40 Wastewater treatment and desalter 

Dispersant 60 Cooling water 

DIPA (di-isopropanolamine) 250 Removal of hydrogen sulphide 

Dust suppression agent 10 Preventing sulphur dusting during pellet transfer 

Flocculant 400 Raw water treatment – clarification 

Glycol 20 Heat transfer medium 

Selexol (proprietary amine 
formulation) 40 Gasification acid gas treating 

Slagging agent 25,000 Gasification reactor (if required) 

Sodium bisulphite 80 Raw water treatment 

Sodium hypochlorite 550 Raw water treatment 

Sodium hypochlorite 1,100 Clarification, cooling water 

Sulphuric acid 98% 1,000 Cooling water pH adjustment 

Sulphuric acid 98% 800 Raw water treatment – pH control 

Sulphuric acid 98% 20 Wastewater treatment – pH adjustment 

Sulphur release agent 35 Rotoformer – for sulphur pellet release 
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Section 6.1
 MARKETING PLAN 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 MARKET POSITIONING 

 
WORLD CRUDE OIL MARKET 

The world supply of crude oil continues to be dominated by suppliers in the 
Middle East, South America, the North Sea, West Africa and North America. 
Global petroleum demand is expected to increase moderately over the next five 
years. The growth in crude supply is lagging behind the demand, which leads to a 
tight market. 

The world market influences North American market dynamics primarily in 
imported alternatives to US major refining centres from the North Sea, Mexico, 
Ecuador, the Middle East, Venezuela, Brazil and West Africa. 

The Far East, including China and Korea, could offer a potential new market for 
Canadian crude oils derived from oil sands. However, currently no established 
cost-effective transportation infrastructure is available for shipping exports. 
However, two pipeline projects, the Enbridge Gateway Project and the Trans 
Mountain expansion project, if supported by industry and approved by regulators, 
could open the way for exports to the Far East.  

MARKETS FOR WESTERN CANADIAN CRUDE OIL 

Figure 6-1 shows the current crude oil markets, including the: 

• US Petroleum Administration for Defense Districts (PADD) 
• Western Canadian core and extended crude oil market areas 

The core market areas are predominately landlocked in the PADD II and PADD 
IV areas, extending from western Pennsylvania, south to Chicago, and west to 
Montana. The extended market includes areas of PADD III (Oklahoma and 
Texas) and PADD V (Puget Sound and California). 

Substantial volumes of light crude oil can be processed in all these core and 
extended market areas. 

Currently, Canadian heavy crude oil is mainly processed in the core market area. 
A limited volume of heavy crude oil can be processed in the core market area 
because of the number of refineries with sufficient heavy oil conversion and 
desulphurization capabilities, either existing or planned. A broader potential 
market for Canadian heavy crude oil is in the extended market areas, once the 
transportation issue is resolved. The extended PADD market areas are large  
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MARKETS FOR WESTERN CANADIAN CRUDE OIL (cont’d) 

enough to provide a robust market platform for Canadian heavy crude oil 
production. 
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Figure 6-1: Current Crude Oil Market Areas  

WESTERN CANADIAN SYNTHETIC CRUDE PRODUCTION 

Future increases in synthetic crude production in Canada are expected to result 
mainly from: 

• expansions by:  

• Canadian Natural Resources Limited (CNRL) 
• OPTI-Nexen 
• Suncor Energy Inc. (Suncor) 
• Syncrude Canada Limited (Syncrude) 

• potential new upgrader projects by: 

• BA Energy Inc. (BA Energy) 
• Petro-Canada Ltd. (Petro-Canada) 
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• North West Upgrading Inc. 
• Husky Energy Inc. (Husky) 
• additional OPTI-Nexen phases 
• Imperial Oil Limited 
• Synenco Energy Inc. 

IN SITU BITUMEN PRODUCTION 

In situ bitumen production in Canada is expected to increase substantially, mostly 
because of a higher production outlook from such companies as: 

• EnCana 
• CNRL 
• Petro-Canada 
• Devon Energy Corporation (Devon) 
• Husky (Sunrise Oil Sands Project) 
• MEG 

DISPOSITION FOR ALL WESTERN CANADIAN SYNTHETIC CRUDE 

The lower Midwest, Mid-Continent, and the Puget Sound areas could be the 
expected growth markets for synthetic crude oil in the medium to long term.  

DISPOSITION FOR WESTERN CANADIAN HEAVY CRUDE 

The traditional destination for Canadian heavy crude oil, including synbit and 
dilbit, has been the US Upper Midwest (PADD II area). In the future, pipeline 
expansions and new pipeline projects will provide increasing opportunities to 
reach extended markets, including the US Gulf Coast (PADD III area), the US 
West Coast (PADD V area) and, eventually, even the Far East. These US Gulf 
Coast and US West Coast markets are robust markets that are large enough to 
absorb the new production volumes expected from the proposed project. 
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Section 6.2
 MARKETING PLAN 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 PIPELINE INFRASTRUCTURE 

 
COMMON CARRIER PIPELINE CAPABILITY 

Currently, crude exports from the Western Canadian Sedimentary Basin (WCSB) 
are mostly facilitated via three major pipeline systems:  

• Lakehead 
• Express/Platte 
• Trans Mountain 

These pipelines have enough capacity to handle the current WCSB oil 
production. However, as oil sands production expands faster than conventional 
oil production declines, additional pipeline capacity will be required. 

PIPELINE INDUSTRY EXPANSION PLANS 

Crude Oil Pipelines 

Figure 6-2 illustrates the current pipeline infrastructure and the pipeline 
expansion projects either being constructed or future projects disclosed by their 
proponents. As oil sands production from Western Canada increases over the 
next decade, some of these proposed pipelines are expected to be implemented. 

Several large pipeline projects have been proposed to create additional capacity 
for transporting Western Canadian crude oil to the various markets (see 
Table 6-1).  

Table 6-1: Proposed Crude Oil Pipelines 

Pipeline Owner Project 
Capacity 
(bbl/d) Market Potential 

Enbridge Gateway 400,000 

Kinder Morgan Trans Mountain 400,000 

West Coast and Far 
East 

Enbridge Alberta Clipper 400,000 Upper Midwest 

Enbridge Southern Access 400,000 

TransCanada Keystone 500,000 

Mid-Continent 

Altex Energy Ltd. Altex Pipeline  250,000 

Enbridge and ExxonMobil Clydesdale 400,000 

TEPPCO and ConocoPhillips Seaway 350,000 (potentially) 

US Gulf Coast 
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Figure 6-2: Options to Increase Pipeline Capacity 

Condensate Pipelines 

In addition to the crude oil pipeline projects, several proposed condensate 
pipelines will provide Canadian oil sands producers with access to condensate 
(see Table 6-2). 

Table 6-2: Proposed Condensate Pipelines 

Pipeline Owner Project  
Capacity 

(bb/d) 
Enbridge Southern Lights 180,000 to 220,000 

Enbridge Gateway 150,000 

Pembina Spirit 100,000 

BP  BP Pipeline Reversal System ~ 150,000 (potentially) 

Chicap Pipeline Company Capline–Chicap System > 400,000 (potentially) 
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 MARKETING PLAN 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 PRODUCT PORTFOLIO AND SHIPPING PLAN 

 
PRODUCTS 

The Shell upgrading facilities will produce a range of hydrocarbon streams that 
can be blended to various marketable crudes. Depending on the phase of the 
project, the blending components and the resultant crude products could vary. 
When all phases are complete, crude oil production from Shell’s upgrading 
facilities will be predominantly Albian mixed sweet (AMS). Shell could also 
market synbit or dilbit from the adjacent AOSP bitumen blending facilities, 
depending on the phase of development and the market conditions.  

In addition, Albian synthetic blend (ASB) and Albian heavy synthetic (AHS) 
crudes will be produced when the solvent deasphalting and gasification facility is 
not available. Sulphur, either in liquid form or in solid pastilles, will also be 
produced and marketed. 

SHIPPING 

Connection to the pipeline terminals in the Edmonton area via pipeline will 
provide further access to the West Coast, Eastern Canada and US markets.  

The future upgrading facilities will be connected to the major rail system to 
provide access to the West Coast and US markets for sulphur disposition. 

CRUDE MARKETS 

Shell will market AMS, ASB and AHS crudes and bitumen blends from the 
proposed project to refiners in the North American market, including: 

• the US Midwest (PADD II area) 
• the US Gulf Coast (PADD III area)  
• the West Coast (PADD V area) 

Shell might choose to process these crudes in other facilities in North America. 
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SULPHUR MARKET 

Shell is a major producer and marketer of sulphur. Shell has built strong 
relationships with its customers, based on its reputation as a highly reliable 
supplier of sulphur. 

Shell is well positioned and focused on selling elemental sulphur to offshore 
markets in solid form. Therefore, Shell is planning facilities in this project to 
produce solid pastilles, from its proposed new facilities and others, to ship 
offshore. In addition, Shell will retain the capability of loading liquid sulphur 
tank cars and trucks for shipment to North American customers. 
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Section 7.1
 PROJECT EXECUTION STRATEGY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 INTRODUCTION 

 
OBJECTIVE 

The development of the Scotford Complex to include the execution of the 
Scotford Upgrader 2 Project will occur over a period of about 13 years, 
beginning as early as 2009. To reduce execution risk, the project will be broken 
down into manageable phases, each led by engineering, procurement and 
construction (EPC) contractors. The timing of each phase will depend on the 
outcome of this regulatory process and the required owner sanctioning approvals. 
The integration and interfaces between project phases will be managed by Shell 
and will be optimized to minimize the impacts to the operating facilities and 
surrounding communities. 

Specific execution strategies and plans will be developed for each phase to 
ensure the successful design, engineering, construction and start-up of all phases 
of the Scotford Upgrader 2 Project. For each phase, the strategies and plans will 
be consistent with Shell’s project management system and will support the 
overall objective of delivering a Scotford Upgrader 2 Project that will: 

• comply with all regulatory requirements and commitments 
• achieve a world-class safety record throughout construction and operations 
• have an efficient start-up and ramp-up to full production 

PROJECT GOVERNANCE 

All Shell projects follow a project governance model, the integrated Project 
Management System (iPMS), which provides the framework by which project 
work is conducted, including: 

• a gate review process for the front-end development (FED) stages  

• best practice guides, standards and procedures 

• project value improvement processes (PVP) for the various stages of the 
project 

The iPMS is centred on an ongoing critical review of the scope development and 
key decisions related to the project’s front-end development. The system uses a 
rigorous step-by-step approval process to ensure quality assurance from stage to 
stage. It also identifies clearly defined deliverables and mandatory project  
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PROJECT GOVERNANCE (cont’d) 

practices that validate completion of each stage before the project can progress to 
the next stage. Assurance and peer reviews throughout the project will provide 
assurance of the quality of project work and, in particular, risk management. 

Proper use of the project management system will help develop multifunctional 
teams that: 

• focus on key initiatives and value drivers 
• focus on decisions, not activities 
• drive effective alignment of all project stakeholders 

PROJECT STAGES 

The project will be executed in six stages: 

• scouting 
• front-end development 
• project implementation (engineering, procurement, construction) 
• commissioning and start-up 
• operations 
• decommissioning and reclamation 

Scouting 

In the scouting stage, which has been completed, various technology options 
were investigated and the optimum technology was chosen to meet the project 
objectives. A preliminary cost estimate was generated, as well as a preliminary 
set of economics, to confirm that the project would be viable. 

Front-End Development 

During the FED stage, concepts generated in the scouting stage will be 
progressed through design and engineering. This will enable a project cost 
estimate to be prepared in sufficient detail to allow an investment decision to be 
made. 

Implementation 

The implementation stage starts with detailed engineering, and progresses 
through procurement and construction to mechanical completion and handover to 
operations. This stage will include: 

• finalizing construction execution plans 
• finalizing commissioning and start-up execution plans 
• establishing operating organizations 
• developing and testing systems and procedures 
• recruiting and training operating staff 
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Commissioning and Start-Up 

During the commissioning and start-up stages, the project implementation team 
will provide training, start-up planning and support to the operating staff to: 

• ensure continuity of knowledge 
• obtain operations input into the detailed design 
• ensure a smooth transition from construction to operations 

Operations 

During the first years of operations, the facilities will be optimized to ensure 
reliable and stable operations. During this period, capacity debottlenecking 
opportunities will be evaluated and pursued. 

Decommissioning and Reclamation 

At the end of operations, the facilities will be decommissioned and the site 
returned to the appropriate land use. 

KEY INITIATIVES AND PROJECT STRATEGIES 

To manage risks, the proposed project will be designed and constructed in four 
phases. An integrated project team will manage the design and execution of each 
of the project phases with a focus on the integration and interface issues. 

For each phase, project execution plans will be developed, which incorporate the 
following initiatives and strategies:  

• leveraging the technical, execution and operations knowledge gained from 
previous Shell projects at the Scotford site  

• adopting best practices and lessons learned from other organizations that 
have executed recent megaprojects in the oil sands industry 

• developing labour strategies to determine how to best execute the project in a 
highly competitive and active market. Construction and operations workers 
will be recruited from the Greater Edmonton area first, then Alberta and the 
rest of Canada. 

• limiting the effect on, and interference with, existing operations 

• maximizing off-site construction through modularization 

• using an integrated and cross-functional project organization 

• involving operations and construction personnel early in the project. This 
will benefit the transition from engineering to construction to operations. 
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 CONTRACTING AND PROCUREMENT 

 
CONTRACTING 

During the FED stage, engineering contractors will work with the Shell team to 
develop the project scope, cost estimate and execution plans. Also, Shell will 
decide on the contracting approach for engineering, procurement and 
construction. Detailed contracting plans, consisting of a breakdown of the work 
scope, cost estimate, contracting approach and potential contractors, will be 
developed for each component of the proposed project. The contracting plans 
will be reassessed following each phase of the project, as lessons learned become 
available. 

Key factors that will influence the contracting strategy include:  

• the general industry direction towards breaking megaprojects into smaller, 
more manageable work scopes 

• the general direction of industry in Alberta towards multiple contractors, with 
the owner retaining overall management responsibility 

• the performance of major contractors on other Shell and third-party projects 

PROCUREMENT 

Goods and services will be procured according to Shell’s business policies and 
supply chain management policies and procedures. The intention is to provide 
meaningful opportunities for local, Alberta and Canadian participants within a 
global project procurement strategy. The intent is to develop a supply chain 
management program that will capture the maximum value throughout all phases 
of the project. 

Key procurement initiatives for the project include: 

• optimizing life-cycle costs of ownership in all procurement decisions 

• identifying long-lead delivery items early in the FED phases 

• ensuring that quality and performance standards are being maintained, given 
the changing global market, by pre-qualifying supplier and contractor quality 
assurance and control practices, and building technical integrity management 
plans into the procurement plans 
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PROCUREMENT (cont’d) 

• incorporating strategies to manage risks in project procurement requirements, 
such as: 

• evaluating early the manufacturing and fabricating capacity and 
capability  

• visiting potential suppliers early in the planning process 

• using and leveraging Shell’s global procurement expertise and relationships 

• using lessons learned from each phase of the project to set the procurement 
plans for the subsequent project phases 
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 CONSTRUCTION  

 
CONSTRUCTION STRATEGY 

Construction will be managed by contractors under Shell’s supervision. All site 
activities will comply with Shell’s health, safety and environment (HSE) policies 
and management systems. 

The proposed project will be constructed on greenfield sites in the north, east and 
west development areas. For each phase, the construction areas will be kept 
separate from operational areas as much as possible by: 

• fencing 

• dedicated entrance gates 

• separate access roads 

• a separate security system, such as a swipe-card system for entry and 
mustering 

The proposed project will be constructed in phases, starting as early as 2009. 
Phases will possibly overlap as they move into construction. The following 
initiatives will be explored to address the impacts of the long construction 
duration and the potential overlaps: 

• stagger, wherever possible, construction phases to reduce the overall 
workforce at the site and to avoid congestion of material deliveries 

• investigate and, where practical, implement opportunities to reduce the 
number of vehicles travelling to and from the site 

• plan the logistics of the construction support activities carefully, including 
emphasizing just-in-time delivery of equipment and materials 

• maximize the use of off-site modular construction, pre-fabrication and pre-
assembly to reduce the number of workers employed directly on the 
construction sites 

• monitor regional air quality during construction, using the existing, extensive 
monitoring programs that are ongoing in the area, including the static 
monitoring network and the FAP air monitoring network 
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CONSTRUCTABILITY CONSIDERATIONS 

During the FED phases, constructability workshops will be held to allow 
construction considerations to be incorporated into the project design. During the 
early part of implementation, these constructability considerations will be 
incorporated into the construction execution plans. 

For the proposed project, the constructability considerations include: 

• splitting the project work scope into manageable pieces 

• developing transportation, such as rail and truck, and site logistics to support 
construction and address the impact on the existing infrastructure in the 
Scotford area 

• developing strategies to address the effects of construction noise, increased 
traffic and stress on existing infrastructure 

• identifying laydown areas required for construction, module staging areas 
and fabrication areas 

• defining requirements for construction, utilities and infrastructure support, 
such as electrical power, information technology and site trailers, as well as 
relocation of the utilities corridor and pipelines 

CONSTRUCTION TRAFFIC PLAN CONSIDERATIONS 

Construction of the proposed project will result in increased traffic volumes in 
the area. To address the impact on the existing highway infrastructure and local 
access roads to the Scotford Complex, a detailed construction traffic plan will be 
developed as part of the Construction Execution Plan for each phase of the 
project. The traffic plan will be developed in consultation with local 
municipalities and other stakeholders. The plan will be based on experience from 
previous projects in the Scotford area as well as the results of the County of 
Strathcona Traffic Study, completed in 2007. 
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 APPROACH 

 
COMMITMENT 

Shell is committed to working with stakeholders regarding the proposed Shell 
Scotford Upgrader 2 Project. Shell will continue to engage stakeholders, to 
understand their interests and issues, and to listen and respond. 

CONSULTATION PRINCIPLES 

Shell’s Principles of Consultation (see Figure 8-1), which are based on accepted 
industry practices, provide the framework for designing and implementing the 
public consultation program for the proposed project. 

• Shared Process – Design consultation programs based on public input, taking into consideration
their knowledge, in areas where Shell operates or plans to operate.

• Respect – Respect individual values. Consultation recognizes the legitimacy of peoples’ concerns
and the valuable input they can provide.

• Timeliness – Start consultation early. Provide social and environmental information and resources
to ensure that the public and regulators are informed when participating in the consultation process.
Disclose all non-proprietary relevant information. Use appropriate methods of communication to
proactively provide frequent updates to all stakeholders and to respond to questions and requests
for information in a timely way.

• Relationships – Establish and maintain long-term relationships with key stakeholders through
interaction, working teams and general involvement in the project. Meet and work with stakeholders
face-to-face, whenever possible.

• Communication – Consult closely with communities and interested parties affected by the project
and regulatory process. Gather and listen to feedback, and work with people to resolve any concerns
that might be identified.

• Responsiveness – Adapt plans based on stakeholder input and provide feedback on how input has
affected plans and decisions. Establish feedback mechanisms to ensure that input is being captured
and concerns addressed on an ongoing basis.

• Accountability – Trust that representatives of interest groups are accountable to the organizations
they represent.

• Shared Process – Design consultation programs based on public input, taking into consideration
their knowledge, in areas where Shell operates or plans to operate.

• Respect – Respect individual values. Consultation recognizes the legitimacy of peoples’ concerns
and the valuable input they can provide.

• Timeliness – Start consultation early. Provide social and environmental information and resources
to ensure that the public and regulators are informed when participating in the consultation process.
Disclose all non-proprietary relevant information. Use appropriate methods of communication to
proactively provide frequent updates to all stakeholders and to respond to questions and requests
for information in a timely way.

• Relationships – Establish and maintain long-term relationships with key stakeholders through
interaction, working teams and general involvement in the project. Meet and work with stakeholders
face-to-face, whenever possible.

• Communication – Consult closely with communities and interested parties affected by the project
and regulatory process. Gather and listen to feedback, and work with people to resolve any concerns
that might be identified.

• Responsiveness – Adapt plans based on stakeholder input and provide feedback on how input has
affected plans and decisions. Establish feedback mechanisms to ensure that input is being captured
and concerns addressed on an ongoing basis.

• Accountability – Trust that representatives of interest groups are accountable to the organizations
they represent.

 

Figure 8-1: Shell’s Principles of Consultation 
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GOOD NEIGHBOUR POLICY 

Based on Shell’s consultation principles, the Good Neighbour Policy (see 
Figure 8-2) is the foundation for a mutually prosperous, long-term relationship 
with the people living near the proposed project. 

Shell’s objective is to develop a mutually prosperous, long-term relationship with our
neighbours living in close proximity to our oil sands operations. 

We will use the following principles as a guide in developing such a relationship:

• We will earn trust and respect at an early stage through honest, open and proactive
communication.

• We will, on an ongoing basis, involve our neighbours in decisions that impact them
with the objective of finding solutions that both parties view as positive over the long
term.

• We will construct and operate the mine and upgrader in an environmentally 
responsible and economically robust manner.

• We will use and encourage local businesses – where they are competitive and can 
meet Shell’s requirements.

• We will ensure that the jobs created by the mine and upgrader are filled by its
neighbours whenever possible – but always on a strictly merit basis. To help make
this happen, we will as necessary work with our neighbours, contractors, educational
institutions and other producers to develop the skills required.

Shell’s objective is to develop a mutually prosperous, long-term relationship with our
neighbours living in close proximity to our oil sands operations. 

We will use the following principles as a guide in developing such a relationship:

• We will earn trust and respect at an early stage through honest, open and proactive
communication.

• We will, on an ongoing basis, involve our neighbours in decisions that impact them
with the objective of finding solutions that both parties view as positive over the long
term.

• We will construct and operate the mine and upgrader in an environmentally 
responsible and economically robust manner.

• We will use and encourage local businesses – where they are competitive and can 
meet Shell’s requirements.

• We will ensure that the jobs created by the mine and upgrader are filled by its
neighbours whenever possible – but always on a strictly merit basis. To help make
this happen, we will as necessary work with our neighbours, contractors, educational
institutions and other producers to develop the skills required.

 

Figure 8-2: Shell’s Good Neighbour Policy 
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 PUBLIC CONSULTATION PROGRAM 

 
CONSULTATION OBJECTIVE 

The objective of the consultation program is to ensure that the public and 
stakeholders are familiar with the proposed project, their issues and interests are 
understood and mitigation is implemented, where appropriate. 

CONSULTATION PROCESS 

Stakeholder Input 

Relationships with many of the neighbouring stakeholders have already been 
established as a result of the active stakeholder engagement process used during 
planning, construction and operation of the AOSP Scotford Upgrader and 
recently approved AOSP Scotford Upgrader Expansion 1. In addition, staff in the 
Scotford Refinery, which is located immediately south of the AOSP Scotford 
Upgrader, have a 20-year history of working with local stakeholders. 

The ongoing Scotford public consultation program includes stakeholder 
meetings, information sessions and communications, such as: 

• regular update meetings 
• informal drop-in coffee sessions 
• open houses 
• face-to-face visits 
• mail-outs 
• telephone calls and e-mail 

These interactions with the public allow Shell to identify and better understand 
the ongoing interests and concerns of stakeholders, and to implement mitigation 
strategies, where appropriate. The public consultation process also provides 
procedures for documenting and tracking concerns raised by stakeholders. 

Stakeholder Issues 

The ongoing public consultation program for the AOSP Scotford Upgrader and 
the Expansion 1 identified the following issues related to industrial development 
in the region: 

• emergency preparedness and the ability to respond 

• operational reliability 
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Stakeholder Issues (cont’d) 

• a better understanding of regulatory requirements and processes 

• regional land use concerns 

• voluntary property purchase program, including obtaining provincial funding 
and a more timely process 

• potential health effects related to industrial activity, including the effects of 
increasing cumulative air emissions 

• effects of noise on area residents 

• effects of increased rail and road traffic, such as volume, delays, noise and 
safety 

• stakeholder fatigue, as a result of the increased number of industrial 
developments requiring review and input 

Issues Management 

Issues related to regional industrial activity will continue to be addressed through 
ongoing participation by Shell representatives in stakeholder meetings, local and 
regional working groups and committees. Project-specific consultation will focus 
on stakeholder concerns specific to the proposed project. 

Shell will continue to mitigate stakeholder issues and concerns by: 

• taking responsibility for areas that are directly under its control 
• facilitating and advocating in areas that are not under its control 
• providing resources for identifying and managing impacts, where appropriate 

Feedback Mechanisms 

In addition to meetings, open houses and workshops, several other feedback 
mechanisms will continue to be used for the proposed project, to provide the 
public with opportunities to ask questions, voice concerns or provide input. 
These feedback mechanisms include: 

• access to Shell representatives 
• an information phone line 
• comment cards at Shell-sponsored public events 
• the website: www.shell.ca/scotford 

Access to Shell Representatives 

Because Shell has existing relationships with its Scotford Complex neighbours, 
Shell representatives are well known in the stakeholder community. Local 
residents tend to call Shell representatives directly if they have questions or 
concerns about Shell’s project plans. Shell encourages this kind of informal 
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communication by providing local contact information in printed materials, such 
as: 

• information handouts 
• business cards 
• mailed letters and notifications 
• the Shell website 

Information Phone Line 

A 1-800 telephone number will be provided in printed material and on the Shell 
website. As is the current practice, questions and requests for information will be 
responded to, and feedback will be forwarded to the appropriate project staff, and 
documented. 

Comment Cards 

Shell is interested in feedback from public events, and makes comment or 
feedback cards available to attendees. The cards also give those who prefer to 
write down their questions, rather than voice them publicly, an opportunity to 
provide input. 

Shell Website 

For the convenience of online stakeholders, Shell will post project updates 
throughout the regulatory process on Shell’s website at www.shell.ca/scotford. 

STAKEHOLDER IDENTIFICATION 

Shell’s public consultation program is built upon identifying individuals and 
groups that might be affected by adding the proposed project, or who have 
expressed an interest in the AOSP Scotford Upgrader’s current operations or the 
AOSP Scotford Upgrader Expansion 1. These include: 

• occupants of adjacent lands  

• Northeast Sturgeon Industrial Landowners (NESIL), Citizens for 
Responsible Development 

• environmental or multi-stakeholder groups, including: 

• Fort Air Partnership (FAP) 
• Environmental Resource Centre 
• Pembina Institute 
• Toxics Watch Society 
• Northern Region Community Awareness Emergency Response 

(NRCAER) 
• Industrial Heartland Collaboration to Address Residents Interests 

(IHCARI) 
• Ducks Unlimited 
• Friends of Lamont County 
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STAKEHOLDER IDENTIFICATION (cont’d) 

• the federal government, including: 

• the Canadian Environmental Assessment Agency (CEAA) 
• Environment Canada 
• Fisheries and Oceans Canada (DFO) 
• Transport Canada 
• NAV Canada 

• the provincial government, including: 

• the Alberta Energy and Utilities Board (EUB) 

• Alberta Environment (AENV) 

• Alberta Energy 

• International, Intergovernmental and Aboriginal Relations (formerly 
Aboriginal Affairs and Northern Development) 

• Tourism, Parks, Recreation and Culture (formerly Alberta Community 
Development) 

• Alberta Health and Wellness 

• Alberta Sustainable Resource Development 

• local industry, including: 

• BA Energy Inc. (Heartland Upgrader) 
• CP Rail and CN Rail 
• Provident Energy (formerly Williams Energy Canada Inc.) 
• Agrium 
• Air Liquide 
• Gulf Chemical and Metallurgical 
• Dow Chemicals 
• Shell Chemicals 
• North West Upgrading 
• Petro-Canada (Sturgeon Upgrader) 
• Synenco (Northern Lights Upgrader) 
• North American Oil Sands 
• Total  

• industry associations, including: 

• Northeast Capital Industrial Association (NCIA) 
• Alberta Industrial Heartland Association (AIHA) 
• Alberta Chamber of Resources 
• Canadian Association of Petroleum Producers (CAPP) 
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• local government, including: 

• County of Strathcona (including the North Strathcona County Liaison 
Officer) 

• City of Fort Saskatchewan 

• City of Edmonton 

• County of Sturgeon 

• County of Lamont 

• Capital Health 

• First Nations, including Alexander First Nation, Morinville, Alberta 
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 CONSULTATION INITIATIVES 

 
PUBLIC DISCLOSURE 

The proposed project was disclosed to the public on January 24, 2007, in the 
Shell Canada Upgrader, Public Disclosure. This document was made available 
through: 

• the mail, with a downstream insert, to over 100 neighbouring stakeholders 
• a press release 

A project-related 1-800 telephone number was provided in these communications 
to request information and provide feedback. 

ENVIRONMENTAL IMPACT ASSESSMENT TERMS OF REFERENCE 

On April 16, 2007, the Proposed Terms of Reference for the EIA were made 
available for public review at the: 

• Fort Saskatchewan, Redwater and Morinville public libraries 
• Fort Saskatchewan City Hall 
• Sturgeon County Centre 
• Redwater Town Office 
• Strathcona County Hall 
• Alberta Environment’s Register of Environmental Assessment 

The availability of the Proposed Terms of Reference was communicated through 
a public announcement published in the: 

• Edmonton Sun 
• Edmonton Journal 
• Fort Record 
• Lamont Leader 
• Redwater Review 
• Sherwood Park News 
• Strathcona County This Week 

In addition, a letter was mailed to over 100 stakeholders on April 25, 2007, 
including a copy of the public notice, providing information on where copies of 
the Proposed Terms of Reference were available. 
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MEETINGS AND WORKING GROUPS 

Project-specific meetings will be held with interested stakeholders to provide 
project updates, discuss concerns and plan future activities. Mail-outs, comment 
cards, phone calls, personal visits and correspondence will be used, as required 
and appropriate. 

Shell continues to play a leadership role in bringing together a working group 
made up of industry and other players to collectively identify sustainable options 
for addressing regional land use concerns. These concerns are largely based on 
the resulting impacts of the local area’s designation as heavy industrial. Residents 
who live within this heavy industrial area continue to express concerns regarding 
effects on their residential property and land values. 

The Voluntary Property Purchase Program, which is administered by the Land 
Trust Society, provides local residents with an opportunity to relocate if they 
wish to leave the area. The program was developed in conjunction with input 
from stakeholders, including residents, Strathcona and Sturgeon counties, and 
industry. Shell has been actively involved in developing the program and funding 
it along with area industry and Strathcona and Sturgeon counties. The Land Trust 
Society provides guidance for the program and includes Shell representatives on 
the board of directors. 

Shell actively supported the IHCARI committee and the Residents Synergy 
Conference of October 2006, which provided a forum for residents to suggest 
steps for mitigating issues of concern. The Implementation Action Team (IAT), 
including a Shell representative, is currently preparing approaches, work 
programs and communication plans for the recommendations brought forward at 
that conference. 

CONSULTATION ACTIVITIES 

Open House and Project Presentation 

An open house and project presentation were held on March 8, 2007, in Fort 
Saskatchewan. At the open house, information was displayed and handout 
material made available to clarify project plans. The AOSP Scotford Upgrader 
general manager presented information on the plans for the proposed project. 
Shell personnel were available to answer questions and discuss issues. Comment 
cards were available for stakeholders to complete. 

Ongoing Plans 

Shell is committed to ongoing consultations with stakeholders on activities 
related to the proposed project and to addressing related issues. Table 8-1 lists 
Shell’s recent consultations with stakeholders, including activities related to: 

• the project’s ongoing consultation program 
• Shell and AOSP expansion and growth plans 
• concerns regarding industrial development 
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Table 8-1: Shell Scotford Upgrader 2 Public Consultation – January to June 2007 

Date Activity Stakeholder 
January 2007 

10 Sent letter to neighbours regarding new call-out providers and 
scheduled test call-out for January 22. 

All 

24 Issued press release updating plans for AOSP and Shell 
upgraders. 

All 

24 Made advance calls to key stakeholders to inform them of the 
press release and Notice of Public Disclosure for expansion plans. 

Stakeholders in the phone 
list dated January 24, 2007 

25 Distributed Public Disclosure describing plans and options for 
AOSP and Shell upgraders. 

All 

29 Sent invitation to neighbouring industry and business regarding 
information packages and contact updates for emergency 
response planning. 

Industry and business 
neighbours 

February 2007 

4 Discussed neighbourhood issues on the telephone: 
• article in Fort Record from neighbour complaining about living 

in industrial heartland 
• neighbour annoyed at not getting call-outs at his abandoned 

property where he gardens 

Neighbour R-25 

5 Sent letter to neighbours regarding results of January 17 CN Rail 
crossing mock exercise. 

All 

9 Sent letter confirming terms of move-out. Neighbour R-36 

12–16 Neighbour visits by Gecko Consultants to update contact 
information for emergency call-outs and provide neighbours with 
an updated information package, including the Shelter-in-Place 
video. Shell’s community affairs representative participated in nine 
home visits and also distributed Public Disclosure for the proposed 
project. 

Neighbours R-05, R-03, 
R-44, R-46, R-12, R-13, R-

10 and others 

15 Followed up on a request to discuss Shell’s public information kit. 
Discussed lease arrangements and the potential for the lease not 
to be renewed by ATCO. 

Neighbour R-14 

19 Investigated three sites, including Provident Energy, after a 
neighbour complained of an odour of rotten eggs. The investigation 
indicated that nothing was happening at the site to cause the 
odour. Responded to neighbour. Also concerned about long wait at 
CN train crossings. Gave neighbour CN contact information. 

Neighbour SE of Shell 
Scotford 

21 Discussed progress on deciding whether or not to apply to 
Voluntary Property Purchase Program (VPPP). Offered assistance 
to build a business case for their unique circumstances. 

Neighbour R-11 

March 2007 
2 Secured signature on temporary access agreement needed for 

river water pumphouse water-line twinning project. Identified 
project end date and closure procedures. 

Neighbour R-03 

2 Sent information letter to neighbours updating them on schedule 
delay in truck hauling activities. 

Neighbours 

8 Held open house to provide information and identify issues and 
concerns regarding the proposed project. Delivered two 
presentations. 

Neighbours and general 
public 
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Table 8-1: Shell Scotford Upgrader 2 Public Consultation – January to June 2007 (cont’d) 

Date Activity Stakeholder 
March 2007 (cont’d) 

10 Sent information letter to neighbours informing them of new call-
out communication system with Comm-Alert Inc. Planned a test 
call. 

All 

11 Sent information letter to neighbours informing them of the planned 
test of the new evacuation siren on March 23 and 30. 

Neighbours 

15 Sent follow-up letter to neighbours regarding the March 8 open 
house, with a copy of the PowerPoint presentation. 

All 

19 Sent letter to neighbours regarding the January 22 call-out test 
results and advised them of the next test call-out for April 4 and 5. 

All 

21 Made telephone calls to confirm test call-out date. Neighbour R-11 
Neighbour R-14 

21 Received a telephone concern about trucks driving through 
Bruderheim. Enquired about Shell trucks. Investigation confirmed 
that: 
• there was no Shell trucking on March 15  
• the project has ceased activities of the contract for imported fill 

material transportation 
• Shell trucking might resume in June 

• material is being hauled for an Enbridge project 
The information was conveyed to the concerned caller. 

CAO of Bruderheim 

23 Received a telephone enquiry regarding rumours that Shell had 
sent workers home on March 20. Confirmed the rumour. However, 
no emergency or off-site issue had occurred. 

Neighbour R-11 

April 2007 
4 Sent a letter to neighbours (residents and businesses) in 

Strathcona County to inform them of planned extended pile-driving 
activity. 

Neighbours 

10 Responded by letter to the City of Fort Saskatchewan regarding its 
March 23 letter with concerns about truck travel through the City of 
Fort Saskatchewan during peak travel times. 

City of Fort Saskatchewan 

12 Conducted a home visit to deliver the Public Disclosure package. 
Discussed sheltering in-place information and provided fridge 
magnet with emergency contact numbers. No issues. Homeowner 
informed the Shell representative that his property has been 
purchased by North American Oil Sands effective end of 
September 2007. 

Neighbour R-48 

16 Submitted the Proposed Terms of Reference for the EIA. AENV 

19 Discussed issues by telephone that Shell intends to raise 
regarding regional constraints and expectations of proponents. 
Discussed the importance of regulators understanding the broader 
issues and ensuring that the region remains viable for 
development. 

North West Upgrader 

19 Sent an e-mail to confirm cancellation of the noise survey because 
of bad weather. 

Neighbour R-11 
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Table 8-1: Shell Scotford Upgrader 2 Public Consultation – January to June 2007 (cont’d) 

Date Activity Stakeholder 
April 2007 (cont'd) 

20 Received a phone call from a Fort Saskatchewan resident who 
said he held mineral rights on 7.5 acres north of the Scotford 
Complex where the AOSP Scotford Upgrader Expansion 1 
construction was currently taking place. Shell community affairs 
followed up with a message to Shell’s land department for further 
follow up. 

Fort Saskatchewan 
Resident (D. Lauridsen) 

23 Provided an update on the timing of the applications for the 
proposed project and the modifications to the AOSP Scotford 
Upgrader. Shell advised of its plans to make project applications in 
late July 2007 for both.  
A general discussion was also held regarding Shell's 
understanding of the time required by the EUB and Alberta 
Environment for reviewing the submissions, as well as follow-up 
regarding possible hearings and the EUB’s decision. The EUB 
believed that Shell's current understanding was appropriate and 
commented that overall timing was somewhat dictated by AENV’s 
need for the EIA review.  

EUB 

Week of April 
24 

Published the Public Notice of the Proposed Terms of Reference 
for the EIA in local newspapers, including notification of where 
hard copies are available. 

AENV 

25 Conducted a follow-up meeting to April 19 telephone call to 
discuss issues. 

North West Upgrader 

26 Conducted set up again for a noise survey on neighbour’s 
property. Neighbour mentioned several concerns: 

• did not get April 4 test call-out 
• received no follow up from a meeting in November 2006 with a 

consultant who met with neighbour R-11 and neighbour R-14 
(consultant advised he was not representing Shell) 

• was looking for report on April 4 refinery flaring event 

Neighbour R-11 

26 Mailed letter to key stakeholders alerting them to publication of 
Proposed Terms of Reference for the EIA in local newspapers. 

Neighbours 

26 Conducted a Joint Industry Community Meeting to provide updates 
to neighbours by area industry (BA Energy, Aux Sable, Alberta 
Industrial Heartland, Enbridge and Shell). 

Neighbours 

28 Sent e-mail from FAP to neighbour explaining process for 
recording and reporting BTEX data from the Scotford II Station, 
and for loading data onto www.fortair.org. 

Fort Air Partnership 
Neighbour R-11 

30 Conducted telephone conversation with neighbour regarding the 
query raised at the Joint Industry Community Meeting about the 
availability of BTEX data on the FAP website. Explained the 
interruptions in data polling experienced by AGAT Labs, and that 
FAP is working with AGAT to resolve issues. Requested that FAP 
follow up with neighbour. BTEX monitoring at the Scotford II 
Station complies with AENV requirements. 

Fort Air Partnership 
Neighbour R-11 

30 Received e-mail requesting a discussion of Proposed Terms of 
Reference for EIA and future development. 

Alexander IRC 
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Table 8-1: Shell Scotford Upgrader 2 Public Consultation – January to June 2007 (cont’d) 

Date Activity Stakeholder 
May 2007 

2 Hand delivered reference to medical book (in confidence) from 
environmental consultant to neighbour. 

Neighbour R-11 

2 Sent e-mail report regarding completion of baseline health 
questionnaire and related health discussion conducted by 
environmental consultant on November 7, 2006. 

Neighbour R-11 
Neighbour R-14 

4 Received response to request for discussion and to propose 
meeting in May. 

Alexander IRC 

9 A neighbour was unable to attend March 8 open house but 
received the follow-up information package. She was interested in 
knowing where the building was going to take place. Shell offered 
to provide a copy of the Public Disclosure and the Terms of 
Reference, which were mailed to her home on May 11. Shell set a 
meeting date for June 14 to meet with this neighbour for follow up. 

Neighbour R-7 

9 Ian Gray (Nichols Applied Management) and Margit Phillips (Shell) 
met with the director of Family and Community Support Services. 
Ian presented “Big Picture Upgrader Activities in the Heartland and 
related Social Considerations” and Margit briefed the board on the 
current and upcoming projects using the March 8 open house 
presentation and April 26 community meeting presentation. Copies 
of the Public Disclosure document, both presentations and the 
proposed Terms of Reference were given to all attendees. 

FCSS 

10 Visited neighbour’s property to re-set up noise survey equipment 
for six days. Followed up with voice message and e-mail to advise 
neighbour of visit. 

Neighbour R-11 

11 Sent e-mail and voice message to neighbours regarding any 
further follow-up on the November meeting with Dr. Bob Rogers, 
and advising that Shell was not aware this meeting had taken 
place. 

Neighbour R-11 
Neighbour R-14 

11 Received e-mail response from Alexander First Nation (AFN) 
requesting a meeting before June 11 to discuss the Proposed 
Terms of Reference. Shell replied the same day, advising that the 
Proposed Terms of Reference comments should be submitted to 
AENV and provided details of who to contact. 

Alexander Industry 
Relations Corporation (IRC) 

14 Sent e-mails to and received e-mails from both neighbours 
confirming that Dr. Rogers was not representing Shell. No further 
follow-up from Shell required. 

Neighbour R-11 
Neighbour R-14 

14 Sent letter to neighbours regarding implementation of new on-site 
alarm system. 

All 

21 Sent follow-up e-mail to May 14 e-mail and voice message 
regarding setting up a meeting to discuss gaining an 
understanding of Alexander IRC’s role or function and their interest 
or concern regarding the environment and the impact of the 
proposed project. 

Alexander IRC 

22 Received a phone call from a resident west of the AOSP Scotford 
Upgrader whose land is just within Shell’s Emergency Planning 
Zone, but whose residence is not. He has attended the North West 
Upgrading hearing and had questions about emergency response 
and risk in relation to his residence. Shell followed up with him and 
suggested he contact Strathcona County for further information. 
Contact information from the North Strathcona County liaison 
officer was provided. 

Neighbour west across the 
North Saskatchewan River 

from AOSP Scotford 
Upgrader 
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Table 8-1: Shell Scotford Upgrader 2 Public Consultation – January to June 2007 (cont’d) 

Date Activity Stakeholder 
May 2007 (cont’d) 

23 Left another voice message regarding setting up a meeting to 
follow up the neighbour’s December 11 e-mail request for written 
responses to questions from the October 24, 2006, meeting and 
the September 2006 AOSP upgrader incidents. 

Neighbour R-14 

31 Spoke with AFN representative and set up a meeting date for June 
22 in Edmonton to gain a greater understanding of the Alexander 
IRC role and functions, discuss environmental matters and 
concerns and the impact of resource development. 

AFN 

31 Made telephone call to neighbour to set up meeting on June 14 
regarding rail and environmental concerns. 

Neighbour R-6 
Neighbour R-7 

June 2007 

8 Attended Alexander First Nation and Alberta Government 
Guidelines Information Workshop in Alexander. 

Alexander FN and 
Government of Alberta 

14 Met with neighbour to discuss concerns about rail transport and 
noise. 

Neighbour R-6 

14 Met with neighbour to discuss the proposed project and any 
concerns, such as rail transport and noise. 

Neighbour R-7 

14 Met with neighbour to follow up on questions the neighbour raised 
after the September 2006 Scotford Upgrader incidents, i.e., air 
monitoring data, health and a general update. Meeting was 
attended by Shell community affairs representative and Scotford 
Upgrader environment manager. 

Neighbour R-14 

22 Met with AFN regulatory coordinator, at the request of AFN, to 
better understand their concerns about industrial development. 

Alexander First Nation 

25 Received an e-mail copy of AFN’s comments submitted to Alberta 
Environment on the Proposed Terms of Reference. Acknowledged 
receipt of the comments. 

Alexander First Nation 

26 Attended a forum hosted by Fort Saskatchewan Family and 
Community Support Services on large-scale construction 
workforces and community engagement in the Alberta Industrial 
Heartland. 

City of Fort Saskatchewan 

 



 

 Section 8.3
PUBLIC CONSULTATION CONSULTATION INITIATIVES 

 

8-16 Shell Canada Limited July 2007 
    

 



July 2007 Shell Canada Limited 8-17 
   

 

 
 

Section 8.4
 PUBLIC CONSULTATION 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 REGIONAL COOPERATION 

 
INDUSTRY APPROACH 

Shell is committed to working with regulatory agencies and regional stakeholders 
as part of its ongoing commitment to sustainable development, which 
incorporates social, economic and environmental protection. 

Shell will continue to support existing and new regional cooperative initiatives 
through funding and staff time, as appropriate. 

MEMBERSHIP IN LOCAL ORGANIZATIONS 

Shell is a member of several local organizations in the region, including: 

• the Fort Air Partnership (FAP), a voluntary group that consists of: 

• representatives of the public 
• a non-governmental organization 
• industry 
• Alberta’s Industrial Heartland Association 
• Capital Health  
• Alberta Environment  

FAP generates and provides comprehensive and credible air quality 
information to the public, industries and government. 

• the Northeast Capital Industry Association (NCIA), a group that provides a 
mechanism for industry members to work cooperatively on regional issues to 
support sustainable industrial growth. The Scotford Complex holds two seats 
on the board of directors, with other personnel on several working 
committees.  

• the upgrader proponents’ committee, a subgroup of NCIA that focuses on 
resolving regional issues related to proposed upgrader facilities 

PARTICIPATION IN OTHER INITIATIVES 

Shell’s other regional cooperative initiatives will include: 

• participating in designing and implementing the Fort Saskatchewan health 
exposure study 



 

 Section 8.4
PUBLIC CONSULTATION REGIONAL COOPERATION 

 

8-18 Shell Canada Limited July 2007 
    

PARTICIPATION IN OTHER INITIATIVES (cont’d) 

• participating in a cooperative regional industry initiative that will monitor the 
effects of emissions on soil quality over time. This study is the result of the 
presence of sensitive soils in the region and the cumulative industrial 
emissions to the air and potential deposition of acidifying materials to those 
soils. 

• working with other industry members to develop a collaborative approach to 
resolving the region’s land use conflicts in a way that all stakeholders will 
view as mutually beneficial 

• working with other industry members to conduct traffic studies and evaluate 
potential mitigation opportunities, particularly for construction cycles 

• working with other industry and government groups to understand regional 
groundwater quality and flow 

• working with other industry groups to develop a noise management program 

• working with other industry groups to develop a regional airshed model 
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Section 9.1
 ENVIRONMENTAL MANAGEMENT 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 SUSTAINABLE DEVELOPMENT 

 
COMMITMENT TO SUSTAINABLE DEVELOPMENT 

Shell’s commitment to sustainable development is an overarching corporate goal, 
alongside growth and profitability. Each of these goals is essential for delivering 
long-term value to Shell’s shareholders, and provides the foundation for the 
company’s development projects and business activities. 

Shell is committed to sustainable development, as set out in its sustainable 
development commitment statement (see Figure 9-1). Economic, environmental 
and social considerations are integrated in decision-making in all of Shell’s 
business activities. 

Shell will continue to comply with legislation and exercise environmental due 
diligence, consistent with the requirements of ISO 14001. Shell will also 
continuously improve the overall environmental performance of its operations 
and products, while ensuring short and long-term commercial success. This 
includes setting goals and reporting progress regularly. 
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Figure 9-1: Shell’s Commitment to Sustainable Development 
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Section 9.2
 ENVIRONMENTAL MANAGEMENT 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 HEALTH, SAFETY AND ENVIRONMENT 

 
MANAGEMENT COMMITMENT 

Shell believes that the management of health, safety and the environment (HSE) 
is integral to its project development organization. This requires commitment and 
leadership to communicate the importance of HSE performance and to ensure 
that plans and resources are provided to achieve the HSE objectives. All Shell 
employees and contractors must understand the HSE objectives and their 
individual responsibility to help achieve them. 

HSE POLICY 

The Scotford HSE management system is based on Shell’s HSE policy (see 
Section 9.1, Shell’s Commitment to Sustainable Development, Figure 9-1). 

HSE IMPLEMENTATION 

Shell will apply its HSE policy to the proposed project by: 

• including HSE planning and assessment components in each stage of project 
development 

• developing and implementing plans to ensure that work is done in an orderly 
way that meets Shell’s minimum expectations, regulatory requirements, 
stakeholder and permit commitments and values 

• providing the required resources, including the organization, capital 
equipment and systems to ensure that HSE plans are carried out 

• providing leadership, stewardship and accountability at all levels for 
achieving HSE goals 

• managing all hazards and effects, including systematically identifying 
significant risks and developing plans to minimize and manage them 

• implementing procedures and practices to control potentially hazardous tasks 

• conducting training and competency assessments to ensure that workers are 
capable of performing their work safely and efficiently 
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HSE IMPLEMENTATION (cont’d) 

• monitoring and measuring performance to provide feedback and to measure 
success against HSE targets and performance standards 

• taking preventive and corrective action to apply lessons learned and seek 
continuous improvement 

• communicating with stakeholders to identify and understand their concerns, 
and to foster their involvement and participation 

HSE CONTINUOUS IMPROVEMENT INITIATIVES 

Shell is also committed to adaptive management and continuous improvement in 
HSE performance, which is demonstrated by: 

• implementing a health, safety and environmental management system (HSE–
MS) that includes continuous improvement 

• implementing an environmental management system that meets the 
requirements of the International Organization for Standardization (ISO) 
14001 standard 

• applying self-imposed standards and guidelines 

• communicating with stakeholders, including governments and communities, 
to understand and respond to evolving expectations 

• conducting ongoing research to improve the project’s efficiency and HSE 
performance 

• continuing to integrate HSE management and sustainable development 
principles into business decision-making processes 

CONSIDERATIONS FOR EXTREME WEATHER 

Shell’s facilities are designed to operate continuously through historical weather 
extremes recorded in the Alberta Industrial Heartland. If extreme weather that is 
beyond the plant design is forecast, Shell will implement plans to reduce the risks 
for employees, the public and its facilities. These plans might include shutting 
down the plant and securing it against the extreme weather. 
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Section 9.3
 ENVIRONMENTAL MANAGEMENT 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 HSE MANAGEMENT SYSTEM 

 
HSE MANAGEMENT SYSTEM FOR PROPOSED PROJECT 

The AOSP Scotford Upgrader HSE management system, which is compliant 
with ISO 14001, will be adopted for the proposed project. Ongoing monitoring 
and continuous improvement of this system will provide an effective basis for 
adaptive management and self-regulation. 

CORE COMPONENTS OF THE HSE MANAGEMENT SYSTEM 

Core components of the HSE management system include: 

• planning 
• implementing and operating 
• checking and taking corrective action 

Planning 

Planning includes developing: 

• procedures to identify existing and emerging HSE risks and aspects that must 
be controlled and influenced 

• procedures to identify and access legal and other requirements that apply to 
HSE 

• procedures to establish and maintain documented HSE objectives and targets 

• management programs that designate responsibility for achieving HSE 
management system objectives and targets 

• management plans that are endorsed and actively supported by senior 
management 

Implementing and Operating 

Implementing and operating the system includes: 

• defining and documenting roles, responsibilities and authorities that are 
communicated to facilitate effective HSE management 
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Implementing and Operating (cont’d) 

• providing appropriate awareness and competency training for personnel 
whose work has the potential to create an HSE impact on project personnel 
and those affected by project activities 

• developing procedures: 

• for internal and external communications 

• to identify the potential for, and the response to, incidents and 
emergencies, and to prevent and reduce the impacts that might be 
associated with them 

• documenting the core elements of the management system 

• developing document control procedures to ensure that HSE management 
system-related documents: 

• can be located 
• are periodically reviewed, revised as necessary and approved 

• developing documented operating procedures for the operations and 
activities that have significant HSE aspects, as determined by hazard and risk 
assessments 

• including HSE targets in employee annual evaluation processes 

Checking and Corrective Action 

Checking and taking corrective action includes: 

• developing procedures for: 

• regularly monitoring, measuring and recording key characteristics of 
operations and activities that can have a significant impact 

• defining responsibilities and authorities for handling and investigating 
incidents and carrying out corrective and preventive actions 

• handling and maintaining records, such as those related to training and 
the results of audits and reviews 

• developing a program and procedures for conducting periodic audits of the 
HSE management system 

MANAGEMENT REVIEW 

The HSE management system will be reviewed at least annually to ensure its 
continuing suitability, adequacy and effectiveness. 



 

 Section 9.3
ENVIRONMENTAL MANAGEMENT HSE MANAGEMENT SYSTEM 

 

July 2007 Shell Canada Limited 9-7 
   

INDIVIDUAL COMPETENCY 

The ability to implement and maintain management systems depends on 
employee competency. Defining HSE critical competency requirements for each 
work position and identifying training needs are key components of HSE 
management. The following describes the competency and training program that 
is currently in place at the existing AOSP Scotford Upgrader, and which will be 
applied to the proposed project. 

Program Objectives 

The objectives of the individual competency program are to: 

• ensure that all employees and contractors at the project site are capable of 
applying the knowledge they receive through training to do their jobs in a 
way that is consistent with the HSE policy and with the commitment to 
sustainable development  

• develop competency profiles for each position on the project, with the 
priority being those positions that are considered HSE critical 

• support training requirements by continuously assessing competency 

• track training and competency levels for workers 

Program Scope 

Competency will be maintained by: 

• assessing the skills required for each work position 

• selecting candidates who meet, or exceed, the minimum skill set for the work 
positions 

• orienting new or transferred personnel into the program 

• evaluating HSE critical skills and competencies continuously, and providing 
refresher courses or advanced training, where required 

Team leaders will be responsible for identifying, monitoring and supporting staff 
training. 

FIELD CONSTRUCTION AND OPERATING TEAM HSE TRAINING 

Team members will receive training relevant to their work positions for 
implementing the HSE plans. This will include training for: 

• using and interpreting the hazards and effects management process, including 
hazard and risk assessments 
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FIELD CONSTRUCTION AND OPERATING TEAM HSE TRAINING (cont’d) 

• using incident management procedures and processes for responding to 
specific incidents and to reduce the probability of future incidents 

• conducting regular emergency response drills using identified hazards as 
potential scenarios, followed by an evaluation of the response drill 

• applying the incident command system 

• following a proactive management process to identify new potential risks and 
ensuring that they are managed 
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Section 9.4
 ENVIRONMENTAL MANAGEMENT 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 WASTE MANAGEMENT 

 
STRATEGY 

The waste management system that was implemented at the AOSP Scotford 
Upgrader will be adopted for the Shell Scotford Upgrader 2 Project. 

Waste management practices will be updated, as required, so that: 

• the most representative information is available on each waste stream 
• procedures and guidelines are current with legislation and corporate policy 

The waste generated by the project will be managed to minimize environmental 
impacts by: 

• selecting and using materials effectively 

• using, where practical, the principle of reduce, reuse and recycle for non-
hazardous and hazardous materials 

• informing employees, contractors and customers of the HSE risks associated 
with waste, and holding them accountable for implementing HSE standards 
and procedures 

• identifying third-party business opportunities, such as recycling, to increase 
the effectiveness of materials and resource waste use 

DISPOSITION OF WASTE 

Waste generated by the Shell Scotford Upgrader 2 Project will be similar to the 
waste generated by the AOSP Scotford Upgrader. The main difference is that the 
gasifiers will produce a solid waste ash and slag stream that will be used as 
aggregate-type material or disposed of in an approved landfill. Table 9-1 shows 
the planned disposition of typical waste generated at the proposed project. 

Further effort will be made to identify waste reduction, reuse and recycling 
initiatives. 
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Table 9-1: Disposition of Scotford Upgrader 2 Waste 

Waste Group Disposition 
Chemical tote tanks Return to supplier for cleaning and reuse 

Contaminated sulphur pellets Re-melt, if possible, or send to an approved disposal facility 

General refuse Send to an approved landfill through a contractor, if non-hazardous 

Grey water and sanitary waste Treat in wastewater treatment plant 

Hydrocarbon-contaminated materials and 
liquids 

Send to an approved hazardous waste disposal or destruction site, if 
unable to reclaim hydrocarbons 

Maintenance fluids, such as bundle cleaning, 
passivation and acid cleaning fluids 

Send to an approved disposal facility 

Oily sludge Send to an approved hazardous waste disposal or destruction site, if 
unable to reclaim hydrocarbons 

Pallets Send to contractor for reuse 

Pop cans, bottles, plastic, paper and 
cardboard 

Recycle 

Salts Send to an approved disposal facility 

Scrap metal Send to contractor for reuse 

Slag and ash Use as construction aggregate or send to an approved disposal 
facility 

Sludge from tanks and the wastewater 
treatment plant 

Send to an approved disposal facility 

Spent catalyst Regenerate or reclaim metal components, if practical 

Used drums Return to contractor for recycling 

Used oil, filters and plastic oil containers Send to re-refining with an approved contractor 

Used pipe insulation Send to insulation contractor for reuse, where practical, or send to 
an approved landfill for disposal 
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 ENVIRONMENTAL MANAGEMENT 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 EMERGENCY PREPAREDNESS AND RESPONSE

 
SCOPE 

An emergency preparedness and response plan for the Shell Scotford Upgrader 2 
Project will be developed and maintained. Building on the existing AOSP 
Scotford Upgrader Emergency Response Plan (ERP), the project will have 
resources and trained personnel in place for construction and operations, to 
execute responses appropriate to potential emergency scenarios.  

The emergency preparedness and response plan will provide structure and 
guidance for responding to such incidents as: 

• spills 
• fires 
• loss of containment 
• injuries 

INCIDENT COMMAND SYSTEM 

The emergency response program will be modelled after the incident command 
system (ICS) that is part of the existing AOSP Scotford Upgrader ERP. The ICS 
is an organizational system for achieving an effective and orderly response to an 
incident. If an incident occurs on the site, a pre-assigned incident commander 
will immediately assume overall responsibility for coordinating the response. 

The ICS is designed to work for all incidents regardless of size. ICS can be 
scaled to manage incidents where a single individual can oversee the entire 
incident response, or for larger, more complex incidents, where several 
discipline-specific individuals are required to form an incident command team. 
The value of this approach is that it incorporates all aspects of emergency 
response, including critical roles, responsibilities and a management process. ICS 
is an internationally recognized best practice and is constantly upgraded with 
lessons learned from similar situations. 

HAZARD AND RISK ASSESSMENTS 

Shell applies the hazards and effects management process (HEMP) to all hazards, 
both construction and operations related. As part of this process, an HSE case 
will be developed to demonstrate that all hazards and their associated risks are 
properly identified, assessed and managed, including: 
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HAZARD AND RISK ASSESSMENTS (cont’d) 

• controls to prevent the release of a hazard 
• recovery preparedness measures to reduce the impact of a hazard 

EMERGENCY RESPONSE PLAN 

Separate ERPs will be developed specifically for construction and operations. 

These ERPs will focus on activity-specific emergency response scenarios. 
However, the content of the plan for both construction and operations phases of 
the proposed project will include, as a minimum, plans for: 

• protecting the safety of workers and the public 

• attending to the injured 

• assessing the incident and resources required to contain or control an 
emergency 

• restoring containment and control 

• investigating an incident to identify the root cause to help prevent a similar 
incident from occurring 

• providing notices and reports according to corporate and regulatory 
requirements 

The ERP will also include: 

• emergency response policies and procedures 
• an emergency contact list 
• containment and control strategies 
• maps 
• equipment lists 
• information on specialized training needs 
• general response scenarios 

EMERGENCY RESPONSE RESOURCES 

Resources for responding to incidents will include: 

• an on-site incident command team 

• an on-site field emergency response team 

• an integrated construction and operations emergency response team 
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• on-site emergency medical and firefighting facilities and equipment 

• mutual aid agreements with the Northeast Region Community Awareness 
and Emergency Response (NRCAER) 

• a Standard Operating Agreement with Strathcona County EMS 

On-Site Emergency Response Team 

To facilitate an immediate response to an emergency, on-site emergency 
response teams will be established. As a minimum, team members will be trained 
in: 

• basic firefighting 
• spill control and cleanup 
• medical response and rescue 
• first aid 

Responsibilities will be defined to ensure that appropriate personnel will be 
involved in the response to any incident. If the incident creates a threat to the 
environment or a variance from environmental permits or regulations, 
environmental personnel will be involved in determining the: 

• potential effects from the incident 
• control measures to be used 
• required remediation 
• specific reporting requirements 

On-Site Emergency Facilities 

Additional emergency response facilities will be provided for the proposed 
project construction sites. These facilities will include: 

• an emergency clinic, including nurses and an on-call doctor 
• access to the Scotford fire truck 
• access to the local and municipal ambulance 
• storage for firefighting apparel 
• firefighting equipment for local construction sites 
• spill cleanup equipment for construction sites 

Off-Site Emergency Resources 

Site-specific emergency response resources will be backed up by Shell’s 
corporate emergency response system and resources. Shell also participates in 
coordinated emergency response services through mutual aid agreements in place 
with NRCAER and a standard operating agreement and procedure with 
Strathcona County. 
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LEVELS OF EMERGENCY 

The decision to request off-site resources will depend on the actual and potential 
severity of an incident. Shell classifies emergencies into three tiers according to 
the response required and the need for off-site resources: 

• Tier 1 emergency – a local, isolated emergency that is confined within the 
facility fenceline and can be managed by on-site personnel and equipment 
available at the time of the incident 

• Tier 2 emergency – a local emergency with the potential for off-site impacts, 
requiring notification of the oil sands crisis management team and activation 
of the Scotford Complex and construction joint incident command team 

• Tier 3 emergency – an emergency that results in off-site impacts that might 
require external mutual aid support. The oil sands crisis management team 
and the crisis command centre would be activated to provide strategic 
support and resource allocation. The standard operating agreement and 
procedure might be activated with Strathcona County. 

An assessment of the potential and actual HSE effects of an incident will be an 
integral part of the initial response. Within the limits of safe operations, the first 
responders will implement immediate steps to limit the scale of the emergency 
and to identify the resources required for containment and recovery. Individual 
competency training and clear accountabilities, coupled with ERPs, will provide 
the framework for a quick and appropriate response to prevent, contain and limit 
adverse effects. 
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Section 9.6
 ENVIRONMENTAL MANAGEMENT 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 REPORTING SPILLS AND EMISSIONS 

 
PURPOSE 

Shell will design, construct, operate and maintain the proposed project facilities 
to prevent or minimize, to a level as low as reasonably practicable, the potential 
for releases of substances that might adversely affect health, safety or the 
environment. If spills or emissions occur, they will be reported according to 
applicable regulatory requirements and corporate standards. 

OFF-SITE CONTACTS 

For incidents that have, or are likely to have, an off-site impact, appropriate 
notification will be given to key community, government and industrial contacts. 
Notification decisions will be based on potential effects and available 
information. 

Key contacts include: 

• AENV 
• the EUB 
• Strathcona County 
• the RCMP 
• Shell’s crisis management team 
• third-party facility owners, such as: 

• Kinder Morgan (for the Corridor pipeline system)  
• ATCO Power 
• ATCO Pipelines 
• ATCO Electric 

CONTENT OF NOTIFICATION 

Notifications regarding potential spills and emissions will: 

• describe the incident, based on the facts available 

• identify potential impacts 

• provide the status of containment and cleanup, as applicable 

• identify the incident command team member responsible for providing 
further updates 
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Section 9.7
 ENVIRONMENTAL MANAGEMENT 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 GREENHOUSE GAS MANAGEMENT 

 
CLIMATE CHANGE POLICY 

Shell shares the global concern about climate change. Although climate change is 
a long-term issue requiring long-term solutions, Shell is taking action now to 
reduce greenhouse gas emissions. Shell is committed to voluntarily reporting its 
progress in reducing greenhouse gas emissions, and continues to set and meet 
voluntary greenhouse gas emission reduction goals. 

Specifically, Shell: 

• participates proactively in addressing the climate change issue 

• sets emission reduction goals for new businesses and growth activities that 
are better (on a full-cycle basis) than the most likely commercial alternative 
supply of crude oil expected 

• addresses, in its greenhouse gas management plans: 

• direct emissions from facilities under its operational control 

• indirect emissions from purchased power generated outside of the plant 
gate that are caused by the facility operations 

• regularly reviews the goals for greenhouse gas reductions, considering 
stakeholder input and an improved understanding of technology, policies and 
other factors 

• includes the cost of carbon in evaluating all significant growth projects 

• voluntarily reports its progress in reducing greenhouse gases 

• applies sustainable development principles to all business activities 

• maintains open and transparent communication with key stakeholders 

• encourages employees to be leaders in developing an understanding of, and 
taking action to address, climate change 

Shell intends to continue to use these approaches for the planning, construction 
and operation of the proposed project and related facilities. 
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MANAGEMENT PLAN BASIS 

The greenhouse gas management plan for the proposed project will be based on: 

• recently announced provincial and federal greenhouse gas emission 
regulations. Shell will, at a minimum, meet these new regulatory 
requirements. 

• a full-cycle analysis of the synthetic crude produced, relative to commercial 
alternatives 

• input from various stakeholders 

• project economics, including the cost of carbon 

• technology options and offset opportunities 

For a further discussion of greenhouse gases and emission estimates, see EIA 
Volume 2, Part A. 

GREENHOUSE GAS MANAGEMENT PLANS 

Approach 

Attempts to improve energy efficiency will be ongoing over the life of all new 
facilities. The results of these activities and related stakeholder engagement will 
help form the greenhouse gas management plans for future project facilities and 
the development of ancillary facilities. 

Shell will, at a minimum, meet the requirements of the new greenhouse gas 
regulations. 

The Greenhouse Gas Management Program for AOSP Scotford Upgrader 
Expansion 1 (the first phase of mining and upgrading combined) is being 
developed in 2007. The program consists of a series of distinct actions or projects 
that will deliver real greenhouse gas emission reductions. Items under review 
include: 

• a carbon dioxide capture project that is currently being evaluated for the 
AOSP Scotford Upgrader 

• green power purchases 

• biomass energy use  

• reforestation projects in western Canada 
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Shell-Supported Research and Development 

Shell is supporting research and development activities that could assist future 
greenhouse gas management efforts. These activities include: 

• funding the first phase of a project led by the Alberta Research Council into 
carbon dioxide fixation using microalgae  

• continuing involvement with an industry consortium investigating the 
geothermal energy potential in the broader oil sands producing region 

• supporting a fledgling stationary solid oxide fuel cell consortium at the 
University of Calgary 

• funding forest carbon ‘budget’ research by the University of British 
Columbia Department of Forestry 

• assessing the biomass energy potential for steam generation 

• participating as part of an ongoing investigation into the feasibility of 
capturing and storing carbon dioxide (CCS) in both the integrated carbon 
dioxide network (ICON) and the Prairie carbon dioxide (PCOR) initiatives 

Alberta and federal greenhouse gas regulations are based on made-in-Alberta and 
made-in-Canada solutions, i.e., regulatory commitments must be met using 
domestic offsets instead of investing in offset projects that are located overseas. 
Nevertheless, Shell will continue to explore the potential of using intra-company 
activities for providing greenhouse gas offsets to counter emissions at existing 
and future project facilities. 
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Section 10.1
 CONSERVATION AND RECLAMATION PLAN 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 INTRODUCTION 

PURPOSE 

This conservation and reclamation (C&R) plan outlines soil handling, soil 
storage and site preparation requirements for the development of the Shell 
Scotford Upgrader 2 Project, and takes into account the requirements of the 
future AOSP bitumen blending facilities, for which separate approval is being 
sought from the EUB and AENV. The plan also describes mitigation measures 
and outlines how the land will be reclaimed after decommissioning and closure to 
the equivalent capability it had before development. Specific land use goals in 
effect for the area at the time of decommissioning will influence how each 
project site is reclaimed. 

OBJECTIVES 

The project will be located in the Strathcona County portion of the 
Alberta Industrial Heartland Area Structure Plan. Within the area structure plan 
boundary, the project is within the: 

• Scotford Heavy Industrial Policy Area 
• Strathcona Heavy Industrial Policy Area 
• Astotin Heavy Industrial Policy Area 
• North Saskatchewan River Environmental Policy Area 

The policies set out for these areas are the main reference documents for the 
project’s land use objectives and planning parameters. 

The following five objectives have been proposed for the three Heavy Industrial 
Policy Areas (AIHA 2002; Strathcona County 2001): 

1. Accommodate heavy industry in an environmentally sound and 
economically efficient way. 

2. Accommodate heavy industry in areas characterized by low population 
density. 

3. Maintain appropriate setbacks between industrial activities and other 
activities in the area. 

4. Encourage mutually compatible maintenance and incorporation of 
agricultural activities with heavy industrial activities. 

5. Discourage intensification of residential development. 
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OBJECTIVES (cont’d) 

Shell is committed to reclaiming all project-related disturbances, after the project 
have been decommissioned, to a capability that is equivalent to that which 
previously existed. Therefore, Shell has included in this plan conceptual 
reclamation and closure goals that reflect this requirement. The end land use 
objective of the conceptual closure plan is agricultural, as about 50% of the land 
for the project is currently used for agriculture. If industry best management 
practices and regulatory requirements change in the future, Shell, in consultation 
with the appropriate regulatory agencies, will revise the plan to achieve the most 
appropriate land use objectives. 

LOCAL STUDY AREA AND DISTURBANCE AREA 

The local study area (LSA) for the C&R plan is based on that used for the terrain 
and soils assessment, and includes lands in the North and West Development 
Areas (see Figure 10-1). For the East Development Area, a C&R plan will be 
adopted similar to that outlined here with additional area-specific details added 
for clarity. 

The disturbance area is land subject to direct disturbance from the project. Areas 
in the LSA not considered in the C&R plan include: 

• portions of east half of 8-56-21-W4M 
• portions of the south half of 16 and NW 16-56-21-W4M 
• part of NW 30-55-21-W4M 

The western parts of the east half of 8-56 lie outside the fenceline and are not 
being considered for development. The lands to be excluded in the south half of 
16 and NW 16-56 are occupied by gas wells and producing infrastructure, which 
will continue to remain in production for the foreseeable future. Similarly, the 
northern portion of NW 30-55 is occupied by three operational pipelines that will 
not be relocated. Therefore, the lands cannot be developed as part of project 
activities. 

Other lands already being prepared for development under EPEA 
Approval 49587-01-01, (AENV 2006) with soil salvage operations complying 
with the conditions described in the relevant applications (Shell 2005a, Shell 
2005b) include: 

• NW 5-56-21-W4M 
• NE 5-56-21-W4M 
• a portion of NW 4-56-21-W4M 

Topsoil from these areas, plus additional material that was temporarily stored at 
the existing AOSP Scotford Upgrader site is now stockpiled in SW 31-55-22-
W4M, as outlined in the Baseline Environmental Data Report: Topsoil Storage 
Area – Scotford Upgrader Expansion Project, submitted to Alberta Environment, 
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November 2006. These areas are not included in the conservation portion of this 
review, but are included under the reclamation and closure plan.  

The currently operating AOSP Scotford Upgrader is excluded from this C&R 
plan. Therefore, the scope of the current assessment is restricted to the proposed 
incremental increase in surface disturbance in the North and West Development 
Areas. The area covers about 620 ha and will be used for: 

• new facilities and related infrastructure 
• construction support  
• topsoil storage 
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Figure 10-1: Conservation and Reclamation Local Study Area
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Section 10.2
 CONSERVATION AND RECLAMATION PLAN 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 SOIL SALVAGE AND STORAGE 

 
SOIL SERIES IN DISTURBANCE AREA 

Table 10-1 shows the areal extent of the soil series in the disturbance area.  

Table 10-1: Areal Extent of Soil Series in Disturbance Area 

LSA 
Disturbance 

Area 
Soil Series Name Classification (ha) (%) (ha) (%) 

Daken (DKN) Rego Humic Gleysol 128.0 13.4 109.0 17.6 

Haight (HGT) Orthic Humic Gleysol 6.0 0.6 0.0 0.0 

Kerensky (KSY) Rego Humic Gleysol 19.1 2.0 19.1 3.1 

Mundare (MDR) Orthic Black Chernozem 324.9 33.9 292.0 47.0 

Millet (MLT) Orthic Humic Gleysol 54.5 5.7 19.8 3.2 

Manatokan-aa (MNTaa) Terric Mesisol 22.5 2.4 21.0 3.4 

Peace Hills (PHS) Orthic Black Chernozem 173.0 18.0 75.5 12.2 

Ponoka (POK) Eluviated Black Chernozem 36.5 3.8 0.0 0.0 

Primula (PRM) Eluviated Eutric Brunisol 37.0 3.9 24.0 3.9 

Ukalta (UKT) Orthic Black Chernozem 44.5 4.6 12.8 2.1 

Miscellaneous Eroded (ZER) Regosols with or without buried horizons 23.0 2.4 0.0 0.0 

Miscellaneous Gleysol (ZGL) Gleysols 2.0 0.2 0.0 0.0 

Miscellaneous Organic (ZOR) Various Organics 9.0 0.9 4.9 0.8 

Miscellaneous Regosols Regosols 5.5 0.6 0.0 0.0 

Disturbed Lands (DL) Disturbed lands 72.5 7.6 42.0 6.7 

Total 959.0 100 620.0 100 

TOPSOIL SALVAGE 

Topsoil will be salvaged and stored in a way that will reduce (AEP 1998): 

• admixing with subsoil  
• potential soil loss and degradation through: 

• erosion 
• compaction 
• rutting  
• loss of viable plant material 
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TOPSOIL SALVAGE (cont’d) 

To ensure proper salvage and compliance with regulatory requirements, a 
qualified environmental specialist (a soil scientist) will be present during soil 
salvage operations to provide direction to the construction supervisor. Salvaging 
topsoil will be necessary only in areas where infrastructure will be developed or 
used for construction-related activities. Topsoil does not need to be salvaged 
from areas where topsoil will be stockpiled. 

Section 3.3.1 in the Terms and Conditions attached to the AENV Approval for 
the Scotford Upgrader Expansion Project, 2006, states that, the approval holder 
shall conserve all topsoil for reclamation. Combined with the mapped topsoil 
distributions (see EIA Volume 2, Part B), this requirement was the basic 
guideline used to formulate topsoil salvage depths. Topsoil depth varies across 
the LSA. Therefore, to determine practical salvage field instructions, the topsoil 
depth polygons were combined into larger salvage-depth units. This was based 
on the potential effects on topsoil quality of overstripping, i.e., excavating the 
underlying subsoil with the topsoil. 

The potential effects of overstripping can be evaluated based on topsoil and 
subsoil reclamation suitability ratings. In areas where the recommended topsoil 
salvage depth exceeds the mapped topsoil depth, any potential adverse effects 
associated with overstripping are expected to be negligible. This conclusion is 
based on the identical suitability ratings for topsoils and subsoils for all soil units 
where overstripping has been planned. 

Small units of deep organic deposits, some exceeding 1 m in depth, are found 
throughout the disturbance area. Organic material will be extracted to its full 
depth to provide a stable surface for any proposed infrastructure for these 
locations. A detailed geotechnical assessment of the specific areas would 
determine the appropriate depths for extraction. Organic material will be 
incorporated with the salvaged topsoil and used during reclamation. 

This approach to determining topsoil stripping or salvage depths: 

• provides practical guidelines for construction personnel during stripping 
operations  

• allows topsoil stripping volumes to be calculated before fieldwork begins  

Topsoil stripping volumes are essential for computing both reclamation material 
balances and stockpile dimensions. For the extent and distribution of the 
proposed topsoil salvage depth in the disturbance area, see: 

• Figure 10-2 for the North Development Area 
• Figure 10-3 for the West Development Area 

Table 10-2 shows the reclamation material (topsoil) balance calculations for the 
areas in the disturbance area from which topsoil will be salvaged.  
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Table 10-2: Reclamation Materials Balance – Topsoil 

Topsoil 
Stripping 

Depth 
Category 

Area 
Requiring 
Topsoil 
Salvage, 

North 
Development 

Area  
(ha) 

Area 
Requiring 
Topsoil 

Salvage, West 
Development 

Area 
(ha) 

Depth of 
Topsoil 

Salvaged
(cm) 

Volume of 
Topsoil 

Salvaged
(m3) 

Area 
Requiring 
Topsoil 

Replacement 1
(ha) 

Required 
Topsoil 

Replacement 
Depth 
(cm) 

Volume of 
Topsoil 

Required 2
(m3) 

15 1.6 21.3 15 34,413 22.9 30 68,700 

20 212.0 0.0 20 423,854 212.0 30 636,000 

25 0.0 36.4 25 91,077 36.4 30 109,200 

30 4.3 0.0 30 12,930 4.3 30 12,900 

35 7.7 33.9 35 145,444 41.6 30 124,800 

40 0.0 7.4 40 29,628 7.4 30 22,200 

45 3.2 1.9 45 23,255 5.1 30 15,300 

50 33.7 8.9 50 212,290 42.6 30 127,800 

55 9.4 9.2 55 102,553 18.6 30 55,800 

60 20.6 0.0 60 123,883 20.6 30 61,800 

70 0.0 0.2 70 1697 0.2 30 600 

90 15.6 0.0 90 140,905 15.6 30 46,800 

105 6.2 0.0 Variable 64,770 6.2 30 18,600 

110 0.0 0.6 Variable 6735 0.6 30 1800 

Total 314.3 119.8 N/A 1,413,435 434.1 30 1,302,000 

No 
stripping 133.03 3 52.5 0.0 0.0 N/A N/A N/A 

Note: 
1. Assumes entire disturbance area will be reclaimed. 
2. Topsoil replacement volumes were calculated using a uniform replacement depth of 30 cm. Although this 

appears to result in 111,435 m3 of surplus topsoil, all topsoil will be returned to disturbed areas across the site. 
3. No stripping – Although most no-stripping areas are designated for topsoil stockpiles, a small proportion consists 

of access roads and pipeline corridors that could be removed during project development and reclaimed at 
closure. As their extent is unknown, it is not possible to calculate the amount of topsoil required to reclaim these 
areas.  

This calculation process assumes that: 

• all topsoil and organic deposits will be salvaged, as previously outlined 

• all disturbed areas will be reclaimed by, or following, project closure 

• most of the no-stripping areas will be used for placing topsoil stockpiles 

• a small proportion of the no-stripping areas consists of access roads and 
pipeline corridors that could be removed during project development and 
reclaimed at closure. As the exact extent of these areas has not been 
determined, the amount of topsoil required to reclaim these areas has not 
been calculated.  
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TOPSOIL SALVAGE (cont’d) 

• during all phases of the project, Shell will avoid third-party-owned wells, 
their associated tie-in lines and access roads in parts of the south and NW of 
16-56-21-W4M, and the three third-party-owned pipelines in NW 30-55-21-
W4M (see the no surface development areas in Figure 10-2 and Figure 10-3) 

• topsoil replacement depth will be uniform at 30 cm 

• all topsoil will be returned to the site. Therefore, although the topsoil balance 
might show a surplus, no extra topsoil will exist. 

SUBSOIL SALVAGE 

Shell does not propose to salvage or stockpile subsoil for use during site 
reclamation. This is consistent with the salvage field instructions for: 

• the AOSP Scotford Upgrader in the Application for Approval of the Scotford 
Upgrader Project, Volume 1, submitted to Alberta Energy and Utilities Board 
and Alberta Environment, March 1998 

• the AOSP Scotford Upgrader Expansion 1 in: 

• Application for Approval of the Scotford Upgrader Expansion Project, 
submitted to Alberta Energy and Utilities Board and Alberta 
Environment, April 2005 

• Construction Support Area Supplemental Information Report: Scotford 
Upgrader Expansion Project, November 2005 

• Section 3.3 of 49587-01-01, as amended (AENV 2006) 

Once topsoil has been salvaged and removed to the stockpiles, the subsoil will be 
contoured, as appropriate, to provide a stable surface for construction activities. 

TOPSOIL STOCKPILE PLACEMENT 

Topsoil Stockpile Location Criteria 

The following terms and conditions of the Scotford amending approval 
(AENV 2006) were followed in determining the location of the topsoil stockpiles 
for this application: 

• Section 3.3.2: The approval holder shall locate all topsoil stockpiles at the 
plant. 

• Section 3.3.5: The approval holder shall stockpile all topsoil as follows: 

a) on stable foundations; and 
b) on undisturbed or reclaimed topsoil 
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In addition, Shell proposes to implement guidelines to ensure minimal impacts 
on, and by, the stockpiles. The stockpiles will: 

• be placed where they do not interfere with planned construction or 
operational activities, or where potential infrastructure expansion or 
realignment might be expected 

• be on level ground, as much as possible 

• have setbacks to: 

• ensure that materials are not inadvertently displaced outside the 
designated areas  

• allow for adequate workspace around the stockpile areas 

• be accurately recorded on as-built drawings, in case the construction 
supervisor and qualified environmental staff determine that site-specific 
conditions warrant relocating the stockpiles 

• be designed to have maximum 3:1 sideslopes for safety and stability 

• have ridged sideslopes perpendicular to the slope direction to reduce the 
overall slope length and help reduce overland flow effects, where practical 

North Development Area Stockpiles 

Shell has allocated portions of NW 16 and SW 16-56-21-W4M and SE 16-56-21-
W4M specifically for stockpiling topsoil salvaged from the North Development 
Area (see Figure 10-4). However, certain portions of SW 16 and SE 16 cannot be 
used because of the presence of several third-party-owned producing wells and 
associated tie-in lines and access roads. As these wells will remain in operation, 
the area will be unavailable for project facilities. 

The southern portion of SW 16 will be used as a turnaround area for construction 
support for facilities located in the north of the Project Development Area. 
Therefore, it also is not a viable stockpile site. 

The excluded areas are not part of the disturbance area. Their location and extent 
are approximate, as precise dimensions have not yet been finalized. However, the 
information currently available should allow topsoil salvage areas and potential 
stockpile locations to be delineated. 

An estimated 1,030,000 m3 of topsoil will be salvaged from the North 
Development Area. This volume of material can be readily accommodated in 
two, equal-sized stockpiles that will occupy a relatively small part of the 
available area (see Table 10-3). 
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Figure 10-4: Topsoil Stockpile Locations 
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The approach for locating these stockpiles to limit surface disturbance included: 

• attempting to situate the stockpiles on existing cultivated land, to avoid or 
prevent forest alliance land units being disturbed 

• establishing a 20-m separation between the stockpiles, to provide workspace 
for maintenance activities 

• siting the stockpiles as far north in NW 16-56 as practical, to avoid 
interfering with potential changes in project activities 

• About half the available area in NW 16 will be required, but none of the area 
in the south half of 16. 

Table 10-3: Topsoil Stockpile Dimensions and Volumes 

Stockpile 
Number 

Volume of 
Material 1  

(m3) 

Area 
Available 
(m x m) 

Stockpile 
Design 

Dimensions 
(m x m) 

Stockpile 
Design 
Height 2 

(m) 

Maximum 
Stockpile 
Volume  

(m3) 
North Development Area 

1 N/A 700 x 150 6.0 540,800 

2 N/A 

750 x 385 

700 x 150 6.0 540,800 

Total 1,030,000 N/A N/A N/A 1,081,600 
West Development Area 

3 N/A 460 x 130 6.0 297,600 

4 N/A 

800 x 500 

170 x 120 6.0 93,700 

Total 383,500 800 x 500 N/A N/A 391,300 
Note: 
1. Includes both salvaged mineral topsoil and organic material. 
2. Includes 3:1 sideslopes. 

West Development Area Stockpiles 

Topsoil salvaged from the West Development Area will be stockpiled in NW 
30-55-21-W4M. In the northern part of this quarter section, the three active 
pipelines will not be relocated for project development. Therefore, the space 
available for topsoil storage will be less than a full quarter section. Soil salvage 
calculations indicate that about 383,500 m3 of topsoil will be salvaged in the 
West Development Area and will require stockpiling. The total volume of 
salvaged material was divided into two stockpiles (as shown previously in 
Table 10-3), which were configured to limit both additional forest clearing and 
haul distance from source areas. 
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EROSION PREVENTION 

The environmental specialist and construction supervisor will determine 
appropriate erosion prevention measures for each situation, based on their 
professional judgment. Measures to reduce wind and water erosion could 
include: 

• spraying risk areas with water (a short-term or emergency measure) 

• applying tackifying agents (a short- to medium-term measure) 

• applying mulched slash (a medium-term measure) 

• installing erosion control matting (a long-term measure) 

• crimping risk areas with certified weed-free straw (a long-term measure) 

• installing silt fences (a short- to medium-term measure) or containment 
berms (a long-term measure) around the base of the stockpiles 

Salvaged topsoil will be seeded with a native seed mixture to ensure long-term 
stability of the piles and reduce possible losses in quality. The goal is to limit the 
degradation of topsoil quality and losses to erosion while keeping the resource 
available for use in reclamation either during operations or at project closure. The 
seed will be double-sampled for weed analysis and sourced in Alberta to avoid 
introducing nuisance or noxious weeds. Incorporating a fast-growing annual 
cover crop in the seed mix will allow rapid revegetation in the short term and 
allow grasses to become well established in the first growing season. 

Table 10-4 describes the seed mix proposed in, and approved for, both the 
original Scotford EPEA Application (Shell 1998) and subsequent project 
expansion (Shell 2005a). This mix will be used for temporary reclamation and 
stockpile stabilization for the project. 

Table 10-4: Reclamation Seed Mix 

Species 
Proportion of Mix 

(%) 
Application Rate 

(kg/ha) 
Bromegrass 30 9.0 

Creeping red fescue 30 9.0 

Timothy 10 3.0 

Alfalfa 15 4.5 

Red clover 15 4.5 

Total 100 30.0 
Note: The application indicates that if fertilization were necessary to establish vegetation 

growth, a typical 35-15-0 formulation applied at 250 kg/ha would suffice. 
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POTENTIAL EFFECTS OF SALVAGING AND STOCKPILING ON RECLAMATION SOIL QUALITY 

Topsoil handled during salvaging, hauling, dumping and constructing stockpiles 
can affect the quality of soil for reclamation through: 

• admixing, i.e., incorporating small volumes of subsoil during topsoil 
stripping 

• potential bulking during stripping and hauling 

• potential compaction during stockpile construction 

• potential changes in chemical and physical properties during long-term 
storage  

The effects of potential bulking and compaction are difficult to quantify because 
of the number of variables involved, such as: 

• texture 
• moisture content 
• whether the soil is frozen or thawed 

The Reclamation Research Technical Advisory Committee (RRTAC) notes that 
minimal experimental or monitoring information exists on the effects of long-
term stockpiling, i.e., longer than seven to 10 years, on topsoils in Alberta 
(RRTAC 1990). According to RRTAC, changes in the chemical and nutrient 
status of the topsoil appear to be largely reversible, if suitable soil amendments, 
such as chemical fertilizers or manure, are applied. 

Changes in physical properties are considered less serious than those induced by 
improper salvage practices, such as: 

• excessive overstripping 
• salvaging and stockpiling wet soil 

Although adverse effects on the populations of soil microflora and microfauna 
are important considerations, these populations seem to recover in a few years 
after reclamation (RRTAC 1990). Once a stockpile has been revegetated, the 
upper 50 to 100 cm would continue to receive the typical soil-forming influences 
of an undisturbed soil profile. 
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 CONSERVATION AND RECLAMATION PLAN 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 TERRESTRIAL AND AQUATIC RESOURCES 

 
VEGETATION AND WETLANDS 

Land Units 

Land units were mapped as part of baseline investigations in the LSA and 
include: 

• native vegetation assemblages – Land Units 1 to 12 
• uplands – Land Units 1 to 5 and 12 
• wetlands – Land Units 6 to 11 

Cultivated agricultural lands, pastures and existing disturbances, such as pipeline 
and power line rights-of-way and roads, account for the remaining area. 
Table 10-5 summarizes the land unit distribution. 

During summer 2007, wetlands in the LSA will be further surveyed and 
classified using the Stewart and Kantrud system (Bolton 2007, pers comm.). This 
could result in changes to the upland–wetland distribution. 

Species of Management Concern 

Three rare plants, including two vascular species (Aster umbellatus and 
Hedyotis longifolia) and one bryophyte (Chiloscyphus pallescens), were 
identified in the disturbance area (see Table 10-6). Occurrence RC607 is 
immediately outside the project fenceline. Therefore, the degree of impact, if 
any, and required mitigation measures will be confirmed during detailed design. 
A fourth species, Herzogiella turfacea (Lindb.) lwats., is also present but as it is a 
watch-list species, no mitigation is planned. Watch-list species represent plants 
for which the Alberta Natural Heritage Information Centre does not currently 
have a management concern, but for which it would like information collected. 

For specific mitigation measures for each of these species, see EIA Volume 2, 
Part B. 

Timber Resources 

About 193 ha of forest alliance land units, i.e., 1 to 5, are present in the LSA. 
Any portions of these areas that are to be developed for infrastructure or used for 
topsoil stockpiles will be cleared of vegetative cover before further activities. 
Slash and deadfall will be mulched and retained for use as erosion protection on 
stockpiles and other exposed soils, where appropriate.  
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Table 10-5: Summary Distribution of Land Units 

LSA Disturbance Area 
Unit 

Number Land Unit 1, 2 (ha) (%) (ha) (%) 
1 Jack pine-white spruce forest alliance 0.5 0.1 0.5 0.1 

2 Trembling aspen–balsam poplar forest 
alliance 119.2 12.4 84.0 13.5 

3 Trembling aspen–balsam poplar–white 
spruce forest alliance 118.2 12.3 103.6 16.7 

4 White spruce–trembling aspen–balsam 
poplar forest alliance 7.6 0.8 4.6 0.7 

5 Willow-wild red raspberry alliance 3.0 0.3 3.0 0.5 

6 Willow-sedge alliance 24.7 2.6 20.2 3.3 

7 Closed willow flooded shrubland 
community 8.4 0.9 8.3 1.3 

8 Sedge alliance 0.7 0.1 0.7 0.1 

9 Cattail marsh 1.4 0.1 0.6 0.1 

10 Common tall manna grass marsh 
community 0.1 0.0 0.1 0.01 

11 Ephemeral and temporary wetlands 10.8 1.1 10.8 1.7 

12 Pasture–prairie alliance 120.0 12.5 110 17.7 

13 Agricultural lands 459.2 47.9 221.6 35.7 

14 Disturbed lands (vegetation 
disturbances) 85.2 8.9 52.0 8.4 

Total 959.0 100 620.0 100 
Note: 
1. Land units are distinctive and mappable disturbance areas, agricultural lands or vegetation types, 

as based on the Preliminary Classification of Plant Communities in the Central Parkland Natural 
Subregion of Alberta (Wheatley and Bentz 2002). 

2. Wetlands distribution currently includes Land Units 6 to 11. However, this could change after the 
summer 2007 survey and reclassification to Stewart and Kantrud system criteria. 

 
Table 10-6: Species of Management Concern in the Disturbance Area 

Scientific Name  
(with Authority) Common Name 

Track or 
Watch List Site Location 

Vascular species 
Aster umbellatus Mill. Flat-topped white aster Track RC607 SW16-56-21

Hedyotis longifolia (Gaertn.) Hook. Long-leaved bluets Track Incid1 SE16-56-21 

Nonvascular species (bryophytes and lichens) 
Chiloscyphus pallescens (Ehrh. ex Hoffm.) Dum. Liverwort Track RVS10 NE4-56-21 

Herzogiella turfacea (Lindb.) lwats. Moss Watch RVS07 SE30-55-21 
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WILDLIFE 

Wildlife habitats and habitat use were assessed as part of the baseline 
investigations in the LSA. The habitat assessment revealed that no unique 
habitats occur in the LSA, and that all habitat types are well represented in the 
region. Furthermore, no species of management concern were recorded. 

The project will be located on lands already highly disturbed by current land use, 
and which do not support viable populations of species of management concern. 
Species using habitats in the LSA are also likely to be edge species that are 
accustomed to disturbed landscapes. 

Suggested measures to limit and mitigate project effects on wildlife are provided 
in EIA Volume 2, Part B. 

HISTORICAL AND PALEONTOLOGICAL RESOURCES 

Fifteen precontact sites, consisting of surface finds or subsurface materials, were 
identified in the LSA. As all were located in the plough zone, they are considered 
to have been disturbed by agricultural activity. Of the 15 precontact sites, 13 
were assigned a low heritage value and no further work will be done for these 
sites. Although the remaining two sites occur in a disturbed context, they were 
assigned a moderate heritage value, reflecting the nature of the artifacts 
recovered and quantities of material observed. They will require mitigation (see 
Table 10-7). 

Table 10-7: Historical Resource Sites in Disturbance Area 

Site ID Site Type Disturbance * Location 
Planned for Further Site 

Evaluation 
FkPg 134 Precontact camp site Disturbed NW30-55-21 Surface collection 

FkPg 138 Precontact camp site Disturbed NE9-56-21 Surface collection 

FkPg HS1 Historic structures Partially disturbed NW9-56-21 Additional subsurface testing 

FkPg HS4 Historic structures Disturbed SW9-56-21 Additional subsurface testing 

FlPg HS2 Historic structures Disturbed SW16-56-21 Additional subsurface testing 

Note *: Disturbed by previous activities. 
An additional site, FkPg HS5, is within the LSA boundary, but outside the disturbance area, so was not included in 
this analysis. 

During the initial historical resource investigations, 13 historic period sites were 
identified. Five sites consist of artifact scatters and eight sites consist of historical 
buildings. Of these, four are substantial, with structures of older provenance 
within the sites, and were assigned a moderate heritage value. Additional testing 
will be done to evaluate their interpretive potential and develop the appropriate 
mitigation measures. 

No paleontological resources were identified during the assessment, so no 
mitigation is required. 
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SURFACE RUNOFF AND DRAINAGE MANAGEMENT 

Construction and ongoing operations could affect surface water resources by: 

• altering natural drainage patterns 

• increasing erosion and sedimentation in surface waters  

• contributing deleterious materials to the surface water regime as a result of 
spills or stormwater runoff from the site 

These potential impacts will be limited as much as possible, using the following 
mitigation measures: 

• during construction: 

• surface runoff from the areas under development will be directed to clean 
stormwater ponds when they are completed 

• runoff from outside the disturbance area will be diverted around 
developed areas using perimeter ditches 

• an erosion and sedimentation control plan, and a spill prevention and 
response plan, will be implemented at the start of construction 

• during operations: 

• stormwater runoff from the process and non-process developed areas will 
be collected in the potentially oily and clean stormwater ponds and used 
as process makeup water, or discharged to the North Saskatchewan River 
after testing to ensure it meets all discharge criteria 

• perimeter ditches developed during construction will continue to direct 
off-site runoff around the disturbance area 
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 RECLAMATION AND CLOSURE PLAN 

 
OBJECTIVES 

Conservation and Reclamation Planning 

The objective of conservation and reclamation planning is to provide the 
resources necessary to return the disturbance area at project closure to a land 
capability that is equivalent to pre-disturbance conditions. This does not 
necessarily mean that the proposed end land uses will be identical to those under 
pre-disturbance conditions. However, by implementing careful conservation and 
reclamation practices, the potential for the lands to support pre-disturbance uses 
will not have been compromised. 

Shell proposes to operate each phase of the project for more than 30 years. 
Therefore, a conceptual reclamation and closure plan has been developed as part 
of the regulatory approval application. Decommissioning and reclamation could 
extend for up to 10 years after operations end. 

Conceptual Closure Landscape 

The project is situated on land zoned for heavy industry, so it is unlikely that the 
entire site will be claimed for future non-industrial uses. However, the 
Alberta Industrial Heartland Area Structure Plan encourages the maintenance and 
compatibility of agricultural and heavy industrial development. Therefore, the 
objective for the conceptual closure landscape will be to support a return to 
agricultural production. 

End land use and closure planning to limit the effects on agricultural land 
capability has been incorporated in project design and development, and 
includes: 

• emission-control technology 
• water management 
• spill contingency planning  
• soil handling  
• soil salvage techniques  
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TEMPORARY RECLAMATION 

During the project, certain areas might be temporarily reclaimed by returning 
topsoil and applying seed for vegetation cover. This would be done even though 
the topsoil would have to be salvaged and the site put to different uses during 
operations or at closure. Examples of this include landscaping around: 

• office buildings  
• parking lots 
• infrastructure to be removed during decommissioning 
• shoulders and ditches along access roads 

PROGRESSIVE RECLAMATION 

Much of the land in the North and West Development Areas is currently crossed 
by natural gas, oil and diluent pipelines, overhead power lines and roads. Shell 
has negotiated agreements with the owners of many of these utilities to either:  

• relocate the lines outside the boundaries of the disturbance area 
• consolidate the lines in specified utility corridors inside the disturbance area 

The relocation activities will occur during site preparation, to allow: 

• the utilities affected to resume operation with minimal disruption  
• project development to proceed without subsequent interruption 

The precise locations and extent of these new corridors have yet to be 
determined. 

Once the underground pipelines have been relocated, rights-of-way will be 
reclaimed as soon as practical, and vegetation cover will be re-established.  

Over the project’s life, certain disturbed areas no longer required for operations 
might be suitable for reclamation before decommissioning. A construction 
support area could be permanently reclaimed before the rest of the project lands, 
if it were not likely to be redisturbed. Reclamation procedures for such areas 
would follow those prescribed in this C&R plan. 

DECOMMISSIONING 

At the end of operations, all infrastructure, not required for other purposes, will 
be removed from the site, including: 

• buildings 
• foundations 
• paved areas  
• subsurface utilities, other than: 



 

 Section 10.4
CONSERVATION AND RECLAMATION PLAN RECLAMATION AND CLOSURE PLAN 

 

July 2007 Shell Canada Limited 10-23 
    

• those located in the pipeline corridors  
• the 240-kV power transmission lines  

Concrete pads will be broken up and transported by truck to an approved landfill 
for disposal. Gravel pads used to cap portions of the disturbance area will be 
assessed for contaminants and sorted into clean or contaminated material. Clean 
gravel will be reused locally as much as possible, such as for surfacing well site 
access roads. Contaminated material will be remediated or disposed of at an 
approved facility, as required. 

The schedule for closure operations will limit potential impacts on surface water 
by keeping, where practical, stormwater ponds and isolation ditches and berms 
operational throughout decommissioning. This will allow surface runoff to be 
retained and treated for potential contaminants or excessive sediment loading 
before being released off site. During decommissioning, surface runoff collected 
in the ponds will be tested for water quality before being released. 

REMEDIATION 

Once infrastructure has been removed, the site will be assessed, where necessary, 
for potential contamination. Remediation will follow the applicable regulatory 
standards, including: 

• Canadian Council of Ministers of the Environment (CCME) Interim 
Canadian Environmental Quality Criteria for Contaminated Sites (CCME 
1991) 

• Alberta Energy and Utilities Board (EUB) IL/98-2 Suspension, 
Abandonment, Decontamination and Surface Land Reclamation of Upstream 
Oil and Gas Facilities (EUB 1998) 

• Alberta criteria for contaminated soil assessment and remediation 

• other applicable guidelines and regulations in force during decommissioning 

Contaminated areas will be reassessed following remediation to ensure that 
specified objectives, i.e., applicable regulatory criteria or endpoints that are 
approved and in effect at the time, have been met. 

FINAL RECLAMATION 

Following successful completion of site decommissioning, any ponds and berms 
will be removed and the site will be recontoured. Recontouring will involve 
grading the subsoil to blend with the surrounding terrain and establishing 
interconnectivity with the surrounding landscape. Surface and near-surface 
drainage developed during the recontouring process will be integrated with the 
surrounding terrain, to establish sustainable drainage patterns that reflect the 
original drainage patterns and regimes. 
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FINAL RECLAMATION (cont’d) 

Once grading is complete, the grade material will be ripped, if necessary, to 
alleviate compaction. Before topsoil replacement starts, the environmental 
specialist will determine whether additional cultivation, such as double-discing, 
is required to break down large subsoil aggregates. Stockpiled topsoil will be 
redistributed across the site as evenly as possible, unless the final revegetation 
plan requirements indicate otherwise. 

Topsoil replacement will occur during suitably thawed conditions and will be 
suspended if wet conditions or high winds lead to degradation or loss of topsoil 
(AEP 1998). Once the topsoil has been replaced, the area will be assessed to 
determine whether further cultivation is required to ensure a suitable seed bed. 
The areas beneath the former stockpiles will be assessed to determine whether 
deep decompaction is necessary. As a minimum, the surface horizon will need to 
be cultivated in a similar way to that recommended for the replaced topsoil. 

An erosion and sediment-control plan will be implemented during reclamation to 
ensure that sediment loading in surface runoff does not exceed expected 
predevelopment rates. The erosion and sediment-control plan will incorporate 
appropriate, location-specific best management practices, including, primarily, 
rapidly re-establishing vegetative ground cover and: 

• erosion-control matting  
• other slope protection measures as required 
• sediment traps 
• silt fences 
• ditch blocks 
• mulch berms 

The plan will help to identify potential erosion problems and allow suitable 
mitigation measures to be applied as early as practical. 

REVEGETATION 

The approved end land use objectives, to be developed by Shell in consultation 
with Alberta Environment, will dictate the specific revegetation requirements for 
the disturbance area. Agriculture is the most likely end land use for most of the 
area, based on the goals of the Alberta Industrial Heartland Area Structure Plan 
and the current land uses. 

For the project’s conceptual closure plan, it was assumed that annual crops or 
perennial forage will be the principal target species for revegetation. Seeding to 
cereal crops will promote rapid growth of surface cover, to help reduce potential 
soil erosion and inhibit weed infestations. Underseeding to agronomic species, 
such as pasture mixes, will promote the establishment of a more permanent 
surface cover until alternative uses are determined. 
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About one-third of the lands proposed for disturbance currently have vegetation 
cover that is classified in the forest alliance land units. As these units contain 
some woody species, the end land use goals could include re-establishing some 
forested areas in the closure landscape. This could be achieved by: 

• determining suitable species mixes 
• modifying site conditions to suit, if necessary  
• developing detailed planting instructions 

Weed-control measures will be a direct function of the specific end land uses for 
the reclaimed areas, but will generally follow the measures described in this plan, 
where appropriate. Areas returned to agricultural production will have suitable 
weed-control programs developed for the specified uses, such as annual cereal 
crops, hayland or permanent pasture. 

WEED MANAGEMENT 

Weed management will begin when site preparation starts and continue 
throughout project operations until reclamation certification has been obtained. 

A vegetation control program is currently in place for the Shell Scotford 
Complex (Alan 2006, pers. comm.). That program will be used as the basis for 
the proposed project’s vegetation control program, which will establish measures 
to control: 

• weeds of concern to the province and the county 
• agronomic invasive species 

As required under Alberta’s Weed Control Act (AAFRD 2001), species defined 
as restricted or noxious in the Weed Designation Regulation (A/R 138/80) will be 
removed or controlled throughout all project phases. 

Key elements of the weed management program include: 

• ensuring that equipment arrives on site clean and free of dirt and vegetative 
material 

• using only weed-free straw bales, where required, for erosion control 

• prohibiting harvested weeds from being deposited where they might grow 
and spread. Preferably, they will be burned or put in a landfill at an approved 
location. 

• controlling weed infestations 

Weed Control 

Methods of weed control will be revised, as required, to remain up to date with 
periodic regulatory input. Weed control activities will depend on the location,  



 

 Section 10.4
CONSERVATION AND RECLAMATION PLAN RECLAMATION AND CLOSURE PLAN 

 

10-26 Shell Canada Limited July 2007 
     

Weed Control (cont’d) 

species and quantity, and will include spot spraying, mowing and hand weeding. 
Long-term control will be accomplished by using the product best suited for the 
type of soils and weeds on the site. All products will go through Shell’s site 
product approval process before being used. Nuisance weeds, nonpersistent 
annual weeds, or non-native plants will be controlled when it appears that they 
could affect the establishment of desirable native plants or the integrity of the 
adjacent land use. 

WETLAND COMPENSATION 

Shell has designed the project to limit impacts on wetlands to the greatest 
practical extent. However, completely avoiding effects on certain wetland areas 
will not be possible. To offset impacts that cannot otherwise be mitigated, Shell 
will develop, in consultation with AENV, a suitable wetlands compensation 
program that complies with the Provincial Wetland Restoration and 
Compensation Guidelines (AENV 2007). 

RECLAMATION MONITORING 

The characteristics of the reclaimed landscape will not interfere with normal land 
use or result in negative effects either on or off the site. Reclaimed land will be 
integrated into the surrounding landscape to provide interconnectivity, and 
drainage patterns will be monitored to ensure that water flows are consistent with 
original patterns and directions. 

Soil and vegetation assessments on reclaimed lands are typically done together 
and at the same inspection sites, to allow correlation between vegetation and soil 
properties. 

Reclaimed soils will be assessed using the criteria outlined in Reclamation 
Criteria for Wellsites and Associated Facilities – 1995 Update (AEP 1995) or the 
criteria approved and in effect when the assessment is conducted. For replaced 
soils, the assessment will include: 

• satisfactory soil replacement, i.e., topsoil depth 
• compaction at the topsoil–subsoil interface 
• soil texture (for evidence of excessive admixing) 
• soil chemical characteristics, i.e., total N, P, K, S, pH and organic matter 

Soil chemical analyses are generally done only if some adverse property appears 
to be present. This is typically indicated by a lack of vegetation growth or poor 
vigour in certain areas. Any soil samples that are collected for analysis will be 
forwarded to accredited laboratories and the results reviewed to determine the 
cause of the problem. 

The following vegetation characteristics will be assessed in areas that have been 
seeded, or planted, if forest cover is an objective: 
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• percent vegetation cover 
• vigour, such as colour, crop or seedling height, and tug test for root health 
• evidence of disease 
• species composition, including the presence of weeds 

Unless otherwise indicated in the terms and conditions of the project approval, 
monitoring will occur: 

• near the end of the first growing season after reclamation 
• following the second growing season 
• until satisfactory results are obtained 

Adjacent undisturbed areas will be assessed to determine control values. Where 
no appropriate control vegetation is available, 80% or more coverage will be the 
standard, including live plants, litter and woody debris. 

If plant mortality is widespread, the soil will be analyzed to determine possible 
causes, and fertilizers or organic amendments applied, if appropriate. 

RECLAMATION CONSTRAINTS 

Successfully achieving the conceptual reclamation and closure objectives for the 
project is potentially constrained by: 

• soil quality 
• surface water  
• climate change 

Soil Quality 

No soils in the disturbance area are classed as problem soils, such as Solonetzic 
soils, that would require specialized handling or storage. However, the potential 
exists for adverse effects on the reclamation capability of the salvaged topsoil, 
because overstripping small amounts of upper subsoil was recommended for 
certain soil units. Any such effects will likely be negligible, as the reclamation 
suitability ratings for the topsoils and subsoils in these areas is the same. 

The effects of storing topsoil in stockpiles for periods exceeding seven to 10 
years are not well understood. In addition, documentation on which to base 
conclusions is limited. However, the RRTAC report (1990) indicates that any 
adverse consequences should be readily amended by common agronomic 
practices. Therefore, soil quality should not present substantial constraints for 
project reclamation. 

Surface Water 

The quality and quantities of the surface drainage regime in the closure landscape 
will have an important bearing on which revegetation species can be expected to 
establish and flourish. The regime will be controlled by how close surface 
drainage patterns are to pre-disturbance conditions. This can be controlled well 
during reclamation, within the confines of the disturbance area. However, Shell  
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Surface Water (cont’d) 

cannot influence what occurs outside lands it does not own. Currently, the 
objectives are to blend closure drainage networks with drainage in the 
surrounding landscape. However, if those networks are altered by off-site 
developments, the internal drainage design will have to be reassessed. This might 
affect closure revegetation goals both directly and indirectly. 

Climate Change 

The impacts of climate change on the conceptual closure goals for the project are 
not precisely understood. The climate change evaluation (see EIA Volume 2, 
Part B) indicates that: 

• direct effects include the influences of change over time in climate 
parameters, such as temperature and precipitation regimes 

• indirect effects include other influences that could be affected by climate 
change, such as changes in groundwater or stream flow availability 

• the success of site reclamation and revegetation activities will depend on 
prevailing climate conditions at the end of the project 

ADAPTIVE MANAGEMENT 

The measures outlined in the project’s conservation and reclamation plan were 
formulated with the goal of returning disturbed lands to a productive capability 
equivalent to that of the present day. The assumed land use for the project’s site 
is agricultural production. 

Over the project’s operational life, changes in regulatory requirements and end 
land use objectives for the site are highly probable. Similarly, other factors, such 
as the direct and indirect influences of climate change, might require revisions to 
the conceptual closure landscape. Therefore, the conceptual reclamation and 
closure plan could become: 

• inappropriate, because of changing climatic inputs or other developments in 
the landscape 

• noncompliant, because of evolving regulations 

The plan would have to be adapted to changing circumstances. 

Adaptive management is a process by which changes, of whatever origin, can be 
analyzed and their impacts on the project evaluated. The results of these 
evaluations can then be used to develop appropriate actions to deal with the new 
situation. This analysis–evaluation–action mechanism is a continuous feedback 
loop that allows the proponent to both react to and, possibly, anticipate changes 
that will affect the project and continue to refine the associated management 
plans. 
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 INTRODUCTION 

 
SCOPE OF EIA 

A comprehensive environmental impact assessment (EIA) was conducted for 
Shell’s Scotford Upgrader 2 Project. The EIA also took into account the potential 
impacts of the future AOSP bitumen blending facilities. 

The EIA was conducted according to the AENV Final Terms of Reference issued 
for the project on June 29, 2007, and on the information presented both in this 
application for approval of the Shell Scotford Upgrader 2 Project and in the 
application for amendment to the EUB and AENV approvals for the AOSP 
Scotford Upgrader to allow for the addition of the AOSP bitumen blending 
facilities. 

This section summarizes the basis and results of the assessment of potential 
effects on environmental, human, cultural and social resources, including: 

• air quality and other characteristics of the atmosphere, including noise, light 
and visual effects 

• water resources, including groundwater, surface water and aquatics 

• terrestrial resources, including terrain and soils, vegetation, wildlife and 
emission effects 

• human and cultural resources, including human health, land use and 
historical resources 

• socio-economic effects 

ASSESSMENT RESULTS 

The EIA concluded that, as a result of the project, no unacceptable environmental 
or socio-economic effects would occur, if the proposed mitigation and 
monitoring were implemented. 
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KEY ENVIRONMENTAL AND SOCIO-ECONOMIC CONCERNS 

Key concerns, identified by government, stakeholders and the assessors, included 
effects on: 

• air quality 
• water quality and fish in the North Saskatchewan River 
• soils and vegetation, as a result of potential acid input (PAI) 
• nearby residences, including health and noise 
• traffic congestion 
• infrastructure, as a result of a large construction workforce 

ASSESSMENT CASES 

Potential effects of the project were assessed for three cases: 

• Base Case – an assessment of the cumulative effects of all existing and 
approved activities 

• Application Case – an assessment of the cumulative effects of all existing 
and approved activities, plus project effects 

• Future Case – an assessment of the cumulative effects of all existing and 
approved activities, including the project and future (disclosed) project 
effects 

LOCAL AND REGIONAL STUDY AREAS 

In most disciplines, assessments were conducted in both a local study area (LSA) 
and a regional study area (RSA): 

• the LSA is the area in which most of the baseline data was collected for that 
discipline and where project effects are most likely to occur. This included 
the project development area (PDA) within which the new upgrader and 
future bitumen blending facilities will be built. 

• the larger RSA allows cumulative environmental effects from other land uses 
that potentially overlap with those of the project to be identified and 
quantified 

Study area boundaries are discipline-specific. Maps and justification for study 
areas are presented in the discipline-specific sections of the EIA. 

BASELINE CONDITIONS 

The environmental setting or baseline information for the LSA and RSA was 
gathered from various sources. Most primary information was collected and field 
studies conducted in 2006. Field work was conducted for noise, light, 
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groundwater, surface water (hydrology and quality), aquatic resources, terrain 
and soils, vegetation, wildlife and historical resources. 

Baseline information is provided in the Baseline Conditions topic for each 
discipline. 

MITIGATION AND MONITORING 

Mitigation measures have been incorporated into the project design to prevent or 
reduce potential project-related environmental effects. Monitoring programs are 
also proposed for various disciplines. 
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 AIR 

 
ASSESSMENT RESULTS 

The results of the air quality impact assessment are expressed as expected 
emission changes and the air quality changes resulting from the emission 
changes. 

Emission Changes 

Key changes in predicted emissions from the project are: 

• sulphur dioxide (SO2) emissions increasing by 25%, whereas the 
bitumen-processing capacity at the Scotford Complex will increase by 137% 
(from the approved 290,000 bbl/d to an additional 400,000 bbl/d). The 
additional 7.89 t/d (net) of project SO2 corresponds to a 6.6% increase in 
RSA Base Case SO2 emissions. 

• nitrogen dioxide (NOx) emissions increasing by 177%, which corresponds to 
an increase in the bitumen-processing capacity at the Scotford Complex of 
137%. The additional 16.42 t/d of project NO2 corresponds to a 4.5% 
increase in RSA Base Case NO2 emissions. 

• particulate matter (PM2.5) combustion emissions increasing by 116%, which 
corresponds to an increase in the bitumen-processing capacity at the Scotford 
Complex of 137%. The additional 0.94 t/d of project PM2.5 corresponds to a 
1.7% increase in RSA Base Case PM2.5 emissions. 

Air Quality Changes 

An approved dispersion model approach using the CALMET/CALPUFF model 
system was used to determine air quality changes in the RSA caused by the 
projected emissions. The key air quality findings are that: 

• maximum ambient SO2 concentrations are predicted to occur near existing 
and proposed facilities that have substantial SO2 emissions. Specifically, 
exceedances of the 1-hour and 24-hour Alberta Ambient Air Quality 
Objectives (AAAQO) are predicted near each of these facilities. For the 
Application Case, no AAAQO exceedances are predicted at any agricultural, 
community, recreational or residential receptors. 

• the NO2 concentration pattern in the RSA is strongly influenced by the 
Edmonton urban area emission sources. The maximum predicted NO2  
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Air Quality Changes (cont’d) 

concentrations are less than the associated AAAQO near the existing and 
proposed facilities and at all agricultural, community, Fort Air Partnership 
(FAP) monitoring, industrial and commercial, recreational and residential 
receptors for all averaging periods and for all assessment cases. 

• the high PM2.5 concentrations are strongly influenced by Edmonton urban 
area emissions. Although high PM2.5 concentrations are predicted in the 
RSA, the contribution of the existing and proposed upgraders is minimal. 
The maximum 98th percentile 24-hour average PM2.5 concentration near the 
project is not predicted to change. 

• the potential acid input (PAI) deposition contours in the RSA are strongly 
influenced by existing and proposed industrial SO2 emission sources near the 
Scotford Complex, and by Edmonton urban area NOX emissions. Local-scale 
PAI deposition near the Scotford Complex is predicted to increase by about 
24% because of the increased SO2 emissions associated with the project. 

• the project’s contribution to ambient ozone (O3) concentrations is expected to 
be low because of the low precursor NOx and volatile organic compound 
(VOC) emissions relative to those of the Edmonton urban area 

• ambient criteria air concentrations were predicted for 36 compounds and 
compound groups at 130 locations within a 7.5-km radius of the project. 
Relative increases as a result of the project vary with compound and location. 
Maximum predicted acetaldehyde, benzene, carbon monoxide, ethylbenzene, 
formaldehyde, toluene and total zylene concentrations are predicted to be 
less than the AAAQO for all 130 receptor locations. Exceedances of 
the hydrogen sulphide (H2S) AAAQO are predicted at one industrial-
commercial location for the Base and Application cases. 

Confidence Levels 

The level of confidence varies for the model predictions for different project 
emissions. The highest level of confidence is associated with the SO2 and NO2 
predictions. More uncertainty is associated with estimating background PAI, 
which will influence the confidence level for PAI predictions. The predicted 
PM2.5 concentrations agree with the measured values for locations distant from 
urban sources. 

SCOPE OF ASSESSMENT 

The EIA addressed the following potential air-related issues: 

• ambient SO2 concentrations caused by incremental SO2 emission changes 

• ambient NO2 concentrations caused by incremental oxides of nitrogen (NOx) 
emission changes 
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• ambient particulate matter less than 2.5 µm in diameter (PM2.5) 
concentrations caused by incremental PM2.5 and PM2.5 precursor emissions 

• PAI deposition caused by incremental precursor SO2 and NOx emissions 

• ozone (O3) concentrations caused by precursor NOx and VOC emissions 

• concentrations of trace emissions, such as hydrogen sulphide (H2S), selected 
VOCs and polycyclic aromatic hydrocarbons (PAHs), that are of interest to 
health-related disciplines 

MITIGATION 

Mitigation measures integrated into the design and operation of the project to 
control and reduce the effects of project emissions, include the following: 

• Each of the four sulphur recovery units associated with the 
bitumen-processing trains (Phases 1 to 4) and the additional shared sulphur 
recovery facility will use a 99.8% year average sulphur-recovery (SCOT) 
process to minimize SO2 emissions. 

• Low-NOx burners will be used to reduce flue gas NOx emissions. 

• Only gas will be used as fuel for site process heaters. 

• Tankage will be designed to minimize emissions. 

• Process areas will be monitored using methods approved by AENV for 
identifying and tracking fugitive emissions and leaks. 

• Flare systems will be monitored and equipped with flow metering to identify 
and, where possible, minimize flare loads. 

To reduce the potential for windblown dust under dry, windy conditions, the 
following mitigation measures will be used: 

• Wet suppression will be used to control open dust sources. In extreme 
situations, construction activities might be temporarily halted until the dust 
has passed. 

• Temporary access routes and parking lots within the site will be constructed 
to reduce dust emissions. A gravel roadway and parking lot will reduce dust 
emissions relative to travelling over soil. Fugitive dust emissions can be 
further reduced by chemical stabilization for semi-permanent or relatively 
long-term unpaved roads or parking lots. 

• Early paving of permanent access roads, where reasonable, to reduce fugitive 
dust emissions. 
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MITIGATION (cont’d) 

Other mitigation measures include: 

• mulching any vegetation cleared during construction, rather than burning it, 
to reduce smoke emissions 

• making bus transportation available to reduce dust and exhaust emissions 
associated with personnel commuting in individual vehicles 

• implementing a no-idling policy to control bus and vehicle emissions 

MONITORING 

Regulatory Requirements 

Environmental approval requirements for the currently approved AOSP 
Scotford Upgrader and Scotford Upgrader Expansion 1 require emission source 
and ambient air quality monitoring with associated reporting. Monitoring for the 
proposed project will have similar monitoring requirements. 

Shell will participate in mandatory provincial and national regulatory reporting of 
emissions and the associated ambient air quality. These requirements include: 

• an EUB permit, which requires that emission information relating to sulphur 
compounds be reported 

• an environmental approval issued by AENV under EPEA, which requires: 

• emission source and ambient air quality monitoring with associated 
reporting 

• any incidents with air quality implications to be reported to AENV 

• complying with the Climate Change and Emissions Management Act 
(CCEMA), which requires that greenhouse gas emissions be reported 
annually. The calculation might require monitoring or other indirect 
measures. 

• complying with the Canadian Environmental Protection Act (CEPA), which 
requires reporting to meet National Pollutant Release Inventory (NPRI) 
needs. In addition, CEPA has a requirement for greenhouse gas reporting, 
which has been harmonized with the CCEMA to avoid duplication. 

SO2 and TRS Source Monitoring 

Shell will undertake the following SO2 and total reduced sulphur (TRS) source 
monitoring: 
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• Because the sulphur recovery units’ incinerator stacks are continuous SO2 
emission sources, continuous stack emission monitors will be used to 
measure key stack parameters. Monitoring will be done according to the 
Alberta continuous emission monitoring system (CEMS) code and will be 
complemented by two manual stack surveys per year. These surveys will be 
done according to the Alberta stack sampling code. 

• The TRS content of the incinerator flue gas streams will be determined as 
part of the manual stack surveys outlined in the AENV operating approval. 
The need to continue this monitoring will be reviewed after initial 
measurements have been obtained. 

• Flaring events will be documented and reviewed to examine opportunities to 
reduce the frequency, duration and magnitude of flaring. Flare-use statistics 
will be reported according to the requirements of the AENV approval. 

Monitoring results will be reported according to the requirements of the AENV 
approval. 

NOX Source Monitoring 

The guidelines followed to determine the type and frequency of monitoring 
required for the upgrader NOx point sources include: 

• the National Emission Guideline for Commercial/Industrial Boilers and 
Heaters, published by Canadian Council of Ministers of the Environment 
(CCME), Guideline for NOX Emissions Monitoring 

• the Alberta CEMS code, for verifying the continuous emissions monitoring 
equipment 

• the Alberta stack sampling code, for how to conduct the stack survey 

The current design indicates that: 

• the steam reformer (hydrogen manufacturing unit) and the package steam 
boiler will require continuous emission monitoring equipment and two 
manual stack surveys annually 

• the vacuum column feed heater and atmospheric column feed heater stacks 
will require manual stack surveys annually 

• the residual hydrocarbon (RHC) heater stacks will require an initial 
verification stack survey 

These requirements will be adjusted, if necessary, to meet the code requirements 
as the design is finalized. 

The results of the continuous monitoring and stack surveys will be reported 
according to the terms and conditions of the AENV approval. 
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Other Source Monitoring 

Shell will undertake the following source monitoring: 

• The existing AOSP Scotford Upgrader fugitive leak detection and repair 
(LDAR) program, as specified in its AENV approval, will be expanded to 
include the new facilities associated with the project. 

• About one year after start-up of each phase, Shell will measure trace VOC 
and polycyclic aromatic hydrocarbon (PAH) emissions from process heaters. 
Measurements will be used to support NPRI reporting needs. 

Emissions associated with project construction will be transient and highly 
variable. Therefore, a detailed evaluation of these emissions was not considered. 
The air quality implications associated with construction emissions will likely be 
captured by the ambient air quality monitors operated by FAP. 

Ambient Monitoring 

Shell will participate and support the multi-stakeholder FAP to determine the 
need for, and proactively support, future regional monitoring initiatives. 
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Section 11.3
 EIA SUMMARY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 NOISE 

 
ASSESSMENT RESULTS 

Noise emissions from the project during operations, including noise emissions 
from the AOSP Scotford Upgrader, will comply with the requirements of 
EUB Directive 038. The predicted sound levels for project operations noise meet 
the nighttime permissible sound-level requirements at each of the residences 
included in the noise prediction modelling. 

Noise from construction activities, railway traffic and flaring will be intermittent, 
so the impact is expected to be minor. 

SCOPE OF ASSESSMENT 

The EIA addressed the potential noise-related effects of: 

• construction noise on local residents 

• on-site railway and road traffic noise on local residents 

• flaring noise on local residents 

• project contributions to existing comprehensive sound levels and effects on 
local residents 

MITIGATION 

Mitigation measures that will be implemented to address noise effects on nearby 
residents include: 

• designing noisy equipment, where practical, to produce a maximum sound 
pressure level of 85 dBA at 1 m. The equipment designed to meet this 
maximum includes rotoformers, compressors, steam generators, gas turbines, 
pumps, chillers, blowers, condensers and cooler fans. 

• designing building acoustics to minimize noise 

• restricting noisy construction activity, where practical, to daytime hours 
(07:00 to 20:00) 
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MITIGATION (cont’d) 

• keeping mufflers and other noise-mitigation measures installed on 
construction equipment in good working condition 

• recording and investigating complaints about noise from: 

• construction activity, to assess whether they relate to project activities, 
and if so, identifying what practical measures can be taken to reduce the 
noise 

• project-related truck traffic, to assess whether they relate to project 
activities, and if so, and where practical, to identify what measures can 
be taken to reduce the noise 

To reduce the risk of disturbance during scheduled flaring: 

• before known or scheduled flaring operations, nearby residents will be 
notified by the NRCAER update line, when possible, if the planned flaring 
event could possibly generate noise 

• scheduled flaring activities will be restricted to daytime hours (07:00 to 
20:00), where reasonable 

• emergency alarm testing will be restricted to daytime hours 

MONITORING 

Although monitoring under EUB Directive 038 is complaint driven, and no 
follow-up monitoring during operations is required unless complaints are 
received, Shell will conduct a noise survey within a year of each phase of the 
new facilities becoming operational. 

Noise complaints will be recorded, investigated and followed up according to the 
Scotford public concern response procedure. 

The EUB has chosen in the past, and might choose in the future, to conduct 
periodic surveys of noise levels at receptors in the Alberta Industrial Heartland 
region. 
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Section 11.4
 EIA SUMMARY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 LIGHT AND VISIBILITY 

 
ASSESSMENT RESULTS 

Light 

The additional lighting associated with the project will cause a negligible 
increase in the amount of illumination affecting residents. Project contribution to 
light levels is expected to be minor, given the industrial setting of the site. In 
addition to normal operating conditions, flaring events during plant upsets would 
contribute to the amount of light from Shell’s Scotford Complex. These events 
are expected to be infrequent, so they will have a minimal effect on nearby 
residents. 

Therefore, the additional lighting that will be installed with the project is not 
expected to have an unacceptable effect on the assessed receptors. 

Visibility 

Project cooling tower plumes will not impair visibility on neighbouring roads 
during average January conditions. More extreme January conditions might cause 
a visible plume to impinge on the roadway. However, as these events are 
expected to be rare, project contribution to visibility impairment on local 
roadways is expected to be minor and infrequent. 

SCOPE OF ASSESSMENT 

The light assessment included evaluating: 

• the possibility of project nighttime lighting disturbing local residences 

• the incremental effects of the project’s cooling tower on visibility at 
neighbouring roads 

MITIGATION 

Mitigation measures that will be considered include: 

• selecting light locations so that they illuminate only required areas, such as 
for safety reasons 
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MITIGATION (cont’d) 

• using shielded luminaries to reduce stray lighting 

• using spotlights that shine no higher than 45º above vertical and are located 
no farther away than the structure height 

• lighting exterior signs from the top 

• installing vegetation or berms to block direct lines of sight, where practical 

• restricting scheduled flaring activities to daytime hours (07:00 to 20:00), 
where reasonable 

MONITORING 

Monitoring of light and visibility is not required. 
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Section 11.5
 EIA SUMMARY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 GROUNDWATER 

 
ASSESSMENT RESULTS 

Groundwater dewatering for construction, such as excavations for foundations 
and underground lines, will cause a temporary lowering or drawdown of the 
water table near the excavations. 

Analysis of dewatering data collected in 2001 indicated that maximum 
drawdown at distances of 160 to 340 m from the excavations was 0.57 m, which 
is within the range of naturally occurring seasonal fluctuations in groundwater 
levels. At distances over 650 m from the excavations, drawdowns were 
negligible. 

Based on an analysis of 2001 dewatering data, and the thinner sand thickness in 
the new process area, effects of dewatering in the PDA are expected to be smaller 
in area than observed in 2001. Because no users of surficial groundwater are 
within 650 m of the PDA, dewatering effects are considered negligible. Offsite 
effects are expected to be substantially less than natural seasonal variations in 
water table levels. Farther than 650 m from the excavations, no effects from 
groundwater dewatering are expected. 

Because of the mitigation measures and environmental management systems 
proposed, a surface contaminant spill reaching the surficial groundwater is 
unlikely, as spills would be contained on concrete pads and prevented from 
reaching the soil. If a surface spill or release of hydrocarbon contaminant reached 
the surficial aquifer, an event-specific groundwater risk management program for 
soil and groundwater impacts would be developed and implemented. 

The potential for contaminants released on the surface to reach the Beverly 
Channel Aquifer assumes that contamination present in the surficial sand is 
allowed to remain for long periods. Contaminants released on the surface are 
unlikely to migrate vertically to the Beverly Channel Aquifer because of the: 

• proposed mitigation measures 
• combined thickness of the clay and clay till units 
• low permeability of the clay and clay till units 

Therefore, no impacts are expected on the Beverly Channel Aquifer. 
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SCOPE OF ASSESSMENT 

The EIA addressed the potential groundwater-related effects of: 

• dewatering activities on local water table elevations during project 
construction 

• surface spills on the shallow groundwater quality 

• surface spills on the groundwater quality in the Beverly Channel Aquifer 

MITIGATION 

Mitigation measures include building secondary containment around 
hydrocarbon storage tanks and other product storage tanks, following AENV’s 
Guidelines for Secondary Containment for Containers and Above-Ground 
Storage Tanks, 1997, or as amended. The minimum requirements include: 

• placing a synthetic, liquid-tight, high-density polyethylene (HDPE) liner over 
the entire secondary containment area and underneath the storage tanks, and 
keying the liner into the dyke walls 

• installing a leak-detection and collection system underneath each tank. For 
example, the system could consist of a porous layer (sand and gravel) placed 
over the synthetic, liquid-tight liner and underneath the tanks to protect the 
liner and allow any leaks to move through the porous layer to a collection 
point in the dyked area. Such a leak-detection system would incorporate a 
weeping tile system in the porous layer and day lighting of pipes for visual 
inspection. 

The dyked area, tanks and visible liners will be inspected according to 
CCME guidelines for signs of leaks or spills. Spilled material will be cleaned up 
immediately, and reported to AENV if the spill exceeds AENV’s 
release-reporting guideline thresholds. 

Secondary containment will be provided for wastewater tanks and sumps. Sumps 
will be lined and equipped with sampling points for the space between primary 
and secondary containers to facilitate leak detection. 

Any surface runoff that flows onto the development area will be directed around 
the site and along the natural drainage path by perimeter ditches. Surface runoff 
from within the project site will be diverted to the clean stormwater ponds, when 
pond construction is complete. The ponds will attenuate peak flow from the site, 
and stored runoff will be sampled and analyzed to confirm its quality before 
reuse. 

All hydrocarbon processing units will be built on concrete pads sloped toward 
sumps and manholes connected to the sewer system. The sewer system will 
convey any precipitation runoff or inadvertent spills from the new process area to 
the potentially oily stormwater pond. 
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The potentially oily water system will consist of concrete process pads that are 
sloped toward sumps and manholes that drain into the potentially oily stormwater 
ponds. The system will be sized to collect the first flush from the process areas. 
Runoff in excess of the first flush will be directed to the clean stormwater ponds. 
Water collected in the potentially oily water system will be directed to the 
wastewater treatment plant for processing. 

Process lines will be installed above ground on pipe racks. 

Loading and unloading facilities for solid catalysts will be built on concrete pads 
and contained. Any catalyst spills during loading and unloading operations will 
be contained on the concrete pad and will be cleaned up immediately after 
loading operations are completed. 

All boreholes drilled into or through the clay and clay till units will be grouted to 
prevent communication between the surficial sand aquifer and the 
Beverly Channel Aquifer. If any piezometers or monitoring wells are installed in 
the clay, clay till or Beverly Channel deposits, the annulus of the boreholes above 
the screened interval will be grouted through the entire length of the clay and 
clay till units. Once geotechnical or hydrogeological investigations are 
completed, piezometers or monitoring wells that are not intended to be part of the 
permanent groundwater monitoring network will be decommissioned. This will 
involve removing PVC pipe, re-drilling the borehole, if required, and grouting 
the borehole through the entire length of the clay and clay till units. 

Dewatering water will be pumped to storage and released to the perimeter ditches 
leading to the clean stormwater ponds, and will be reused in the plant. If the 
water is not of suitable quality, it will be treated in the wastewater treatment plant 
before being reused or released. 

Management systems developed for the construction and operations phases of the 
existing AOSP Scotford Upgrader will be adopted by the proposed project. The 
existing AOSP Scotford Upgrader health, safety and environment (HSE) 
management system, which is ISO 14001 certified, includes the following 
measures to prevent potential project effects: 

• implementing a comprehensive spill-response plan that provides for quick 
response and containment, and adequate cleanup of spills. All employees 
receive spill-prevention and reporting training, as well as training on 
sensitivities of the local geography and surface waters to spills. The intent of 
the training is to develop a zero-spills culture. 

• strategically placing spill kits in process units to assist operating staff with 
spill containment and cleanup 

• internally reporting spills, investigating incident reports and seeking 
opportunities to prevent future incidents 
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MITIGATION (cont’d) 

• ensuring that maintenance procedures require drip pans to be used when 
working on systems that might leak, even though maintenance preparation 
procedures should result in equipment being free of process fluids 

• ensuring that an emergency response plan is in place before start-up 

For further information on the HSE management system, see Section 9.3. 

MONITORING 

Shell will prepare a Groundwater Monitoring Proposal for AENV’s review. The 
proposal will be developed according to the terms and conditions of the AENV 
approval, and will specify the: 

• location of the monitoring wells to be included in the compliance network 
• list of parameters to be analyzed 
• frequency of sampling 
• sampling method for each of the monitoring wells 

The groundwater monitoring network to be developed for the Shell Scotford 
Upgrader Project will be integrated with the existing monitoring network at the 
AOSP Scotford Upgrader and AOSP Scotford Upgrader Expansion 1 site. 
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Section 11.6
 EIA SUMMARY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 SURFACE WATER 

 
ASSESSMENT RESULTS 

Local Hydrology and Water Quality 

Effects on water quantity and quality resulting from altered surface drainage 
patterns, erosion and sedimentation, and chemical spills during construction and 
reclamation will be negligible because adequate management plans and 
mitigation measures will be implemented. 

Dewatering activities are not expected to affect the water level of any nearby 
surface waterbodies or wetlands. The groundwater produced during dewatering 
will be properly managed. Therefore, it should not affect the quality of 
waterbodies. 

During project operations, potential effects of site runoff and chemical spills on 
surface water quality and quantity will be mitigated by the proposed stormwater 
facilities and spill prevention and response plans. 

Water Quantity in the North Saskatchewan River 

The water withdrawals and consumption for the project, along with that of the 
existing and proposed facilities in the RSA, were compared with 
North Saskatchewan River flow rates under various conditions, including 7Q10. 
The assessment concluded that the planned and existing water consumption in 
the RSA is small relative to North Saskatchewan River flows and the project’s 
contribution to regional cumulative pressures on water resources is of low 
environmental consequence. 

Water quality models were used to assess the potential effects of project effluent 
on water quality in the North Saskatchewan River. Two parameters currently of 
concern in the North Saskatchewan River are ammonia and phosphorous. 

Predicted un-ionized ammonia concentrations are below the guideline 
downstream of the Shell outfall for all modelled scenarios. 

The concentrations of total phosphorous downstream of the Shell outfall exceed 
the guideline for all modelled scenarios. However, the analysis suggests that the 
trophic status of the North Saskatchewan River will not be affected and impacts 
will be minimized, because: 
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Water Quality in the North Saskatchewan River (cont’d) 

• background concentrations upstream currently exceed the guideline 

• the predicted increase in concentration resulting from the project is small 
(a maximum 0.016 to 0.042 mg in the summer and fall within 1 km of the 
outfall) 

• the lateral extent of the total phosphorous plume is limited to about one-tenth 
of the river width 

All other modelled parameters in project effluent represented a marginal increase 
in concentration when mixed in the North Saskatchewan River. Therefore, they 
are not of concern. Consequently, the project effluent discharge is of low 
environmental consequence. 

For a discussion of the implications of surface water quality on aquatic resources, 
see Section 11.7, Aquatic Resources. 

SCOPE OF ASSESSMENT 

The EIA addressed the potential following surface-water-related effects: 

• altered surface drainage patterns, erosion and sedimentation, and chemical 
spills on water quantity and quality in the LSA during construction and 
reclamation 

• construction-related dewatering activities on surface water quantity and 
quality 

• altered surface drainage patterns, site runoff and chemical spills on surface 
water quality and quantity during operations 

• water withdrawals on the hydrologic regime of the North Saskatchewan 
River 

• increased effluent loading discharged to the North Saskatchewan River 

MITIGATION 

The following measures will be implemented to reduce effects on surface water 
quality. 

Any surface runoff that currently flows onto the development area will be 
directed around the site and along the natural drainage path by perimeter ditches. 
Surface runoff from within the project site will be diverted to the clean 
stormwater ponds, when pond construction is complete. The ponds will attenuate 
peak flow from the site, and stored runoff will be sampled and analyzed to 
confirm its quality before reuse. 
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When soil is exposed to rainfall and runoff, sediments can potentially be eroded 
and deposited in the surface waterbodies. Erosion- and sedimentation-control 
measures will be used during construction. The construction site environmental 
staff and construction supervisor will determine appropriate erosion- and 
sedimentation-prevention measures for each situation based on their professional 
judgment. Measures that will be used include: 

• phased stripping of vegetation and topsoil, and replanting to limit the 
exposure of bare soil to rainfall 

• spraying risk areas with water, and applying tackifying agents or mulched 
slash 

• installing silt fences or containment berms, if necessary, to protect topsoil 
stockpiles in the storage areas and around areas of exposed soil 

• using rolled erosion products, such as geotextile and coconut matting, for 
areas with high erosion potential, until vegetation is established 

• ensuring that surface runoff from the construction areas is diverted to the 
clean stormwater ponds to allow suspended sediments to be removed 

Dewatering water will be pumped to storage and released to the perimeter ditches 
leading to the clean stormwater ponds and will be reused in the plant. If the water 
is not of suitable quality, it will be treated in the wastewater treatment plant for 
reuse or release. 

Management systems developed for the construction and operations of the 
existing AOSP Scotford Upgrader will be adopted by the proposed project. The 
existing AOSP Scotford Upgrader environmental management system, which is 
ISO 14001 certified, includes measures to prevent potential project effects (see 
Groundwater in Section 11.5). 

Stormwater runoff from the developed areas of the site will be collected in ponds, 
and used as process makeup water or discharged to the North Saskatchewan 
River after confirming quality. Perimeter ditches developed during construction 
will continue to direct offsite runoff around the PDA. 

Runoff from non-process areas will be collected in the clean stormwater ponds. 

The potentially oily water system will consist of concrete process pads that are 
sloped toward sumps and manholes, draining into the potentially oily stormwater 
ponds. The system will be sized to collect the first flush from the process areas. 
Runoff in excess of the first flush will be directed to the clean stormwater ponds. 
Water collected in the potential oily water system will be directed to the 
wastewater treatment plant for processing. 

The clean stormwater collection system and ponds will be built to collect runoff 
from the non-process areas. The ponds will be sized to accommodate a 1 in  
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MITIGATION (cont’d) 

10-year rainfall event, and lined with an HDPE liner. A controlled overflow 
spillway will be provided for rainfall exceeding the design capacity of the pond. 
The water in the ponds will be used as process makeup water, or discharged to 
the North Saskatchewan River, after testing. 

Reusing wastewater streams will limit water withdrawals from the 
North Saskatchewan River. The following wastewater streams will be treated, 
and reused in such services as cooling tower makeup water, gasifier feedwater 
and process wash water: 

• stripped sour water 
• stormwater from the clean stormwater ponds 
• stormwater from the potential oily water system 

Effluent will be collected from the raw water treatment plant, the wastewater 
treatment plant, the cooling tower circuit, the potential oily water system and the 
clean stormwater system, and tested to ensure it meets discharge criteria before it 
is released to the North Saskatchewan River. 

A leak-detection and repair program will also be implemented for tanks and 
process equipment. 

Erosion- and sedimentation-control measures implemented during reclamation 
will be similar to those used for construction. Qualified environmental staff and 
the reclamation supervisor will determine appropriate erosion- and 
sedimentation-prevention measures for each situation based on their professional 
judgment. 

During reclamation, a spill prevention and response plan, similar to that 
implemented during construction, will be implemented. 

MONITORING 

During construction, the erosion- and sedimentation-control measures will be 
inspected regularly to ensure that they are adequate. Runoff discharged off site 
will be analyzed to ensure water quality guidelines are not exceeded. If any of the 
water quality guidelines are exceeded, additional measures will be implemented 
to meet the guidelines. The flow from the stormwater ponds will also be 
measured and recorded. 

During operations, volumes of water withdrawn from the North Saskatchewan 
River will be measured and recorded. 
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Effluent will be analyzed to ensure that it complies with discharge criteria before 
it is released to the North Saskatchewan River. AENV will establish the effluent 
discharge criteria and specific monitoring requirements for the project. 

Spill-prevention measures and containment berms will be inspected routinely. 
Tanks and process equipment will be inspected for possible leaks, and repairs 
will be made, as required. 

During reclamation, monitoring programs similar to those implemented during 
construction and operations will be followed. 
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Section 11.7
 EIA SUMMARY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 AQUATIC RESOURCES 

 
ASSESSMENT RESULTS 

The effect of effluent discharged by the project is expected to create a 
low/moderate change in the aquatic biota in the LSA (specifically within the 
plume) for the life of the project. However, the effects are expected to be 
reversible at the end of the project’s life. Therefore, the potential is low for a 
measurable contribution to regional cumulative effects. 

Project effluent might change the aquatic biota within the directly affected 
portion of the LSA (the plume) through eutrophication caused by nutrient inputs. 
Potential changes include altered species composition and abundance of attached 
algae and benthic invertebrates within the plume for a greater distance 
downstream of the effluent outfall relative to the Base Case. The aquatic 
environment of the North Saskatchewan River downstream of Edmonton 
currently shows effects of eutrophication, such as high algal biomass and low 
abundance of pollution-intolerant invertebrates, and the phosphorus inputs as a 
result of the project will contribute to the existing eutrophication. 

In addition, localized effects on biota could occur, particularly on benthic 
invertebrates and algae, because of concentrations of some metals and phenols 
above guidelines for chronic exposure under low-flow conditions. However, as 
the end-of-pipe concentrations of all substances in the effluent are below levels 
associated with acute toxicity, no mortality as a result of effluent discharge is 
expected. 

SCOPE OF ASSESSMENT 

The EIA addressed the potential effects of project effluent on aquatic resources in 
the North Saskatchewan River, including effects caused by: 

• suspended solids, dissolved solids, pH and related parameters 
• temperature 
• organics 
• metals 
• ammonia 
• eutrophication 
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MITIGATION 

All wastewater will be tested to ensure that it meets licence requirements before 
it is released to the North Saskatchewan River. No additional measures are 
required for the protection of aquatic life. 

MONITORING 

No follow-up or monitoring is required for aquatic resources because the 
wastewater quality will be monitored to ensure that it meets licence requirements. 
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Section 11.8
 EIA SUMMARY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 TERRAIN AND SOILS 

 
ASSESSMENT RESULTS 

Project effects on soils are expected to be of low environmental consequence. 

Successful conservation of soil resources and reclamation of the PDA following 
closure will ensure that a land capability equivalent to pre-disturbance conditions 
will be achieved. 

Based on groundwater drawdown predictions generated by groundwater 
modelling information, the effects of dewatering on soil moisture will be 
minimal, within the normal seasonal fluctuation of the water table, and reversible 
over time. 

No substantial soil loss or detrimental soil deterioration is expected with the 
implementation of mitigation measures to limit soil erosion, compaction and 
potential for contamination, as described for soils and in the Conservation and 
Reclamation Plan in Section 10. 

SCOPE OF ASSESSMENT 

The EIA addressed the potential soil-related effects of: 

• construction on agricultural capability 
• construction on soil loss 
• changes in soil moisture from groundwater dewatering activities 
• operations on soil deterioration 

MITIGATION 

The following mitigation measures will be used to reduce potential project 
effects on terrain and soils. 

Qualified environmental staff will supervise soil-salvage activities and provide 
direction on site-specific stripping depths and procedures if colour changes and 
soil horizons are difficult to discern. Salvage activities will be restricted during 
periods when soils are at a high risk of compaction, rutting and erosion. Soil 
salvage will be suspended if conditions will result in loss or degradation of the 
resource. 
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MITIGATION (cont’d) 

All topsoil (including peat) from disturbed areas will be salvaged and placed in 
stockpiles, so it will be available for future site reclamation. Stockpiles will be 
placed in well-drained locations, away from roads and boundaries and areas of 
instability, such as scarp faces. 

In addition to the erosion control measures specified for soil salvage operations, 
post-salvage erosion control measures will be determined on a stockpile-specific 
basis and might include the use of tackifiers, erosion control matting or crimping 
with certified weed-free straw or hay. 

Before seeding, stockpiles will be graded to gentle sideslopes (3:1) with, if 
practical, ridges running perpendicular to the slope direction. These ridges will 
help control water erosion and promote seed establishment. 

An approved native seed mix will be used for vegetative cover on topsoil 
stockpiles. 

For sandy subsoil or parent material left on site during disturbance, gravel or 
other wind-resistant material will be spread to reduce subsoil erosion. 

Shell’s emergency response planning and reporting policy for inadvertent spills 
at the Shell Scotford Complex will be adopted by the project. This will ensure 
that spill frequency is minimized and that any soil contamination will be 
localized and remediated effectively and promptly. 

The C&R Plan (see Section 10) is designed to return the land to its pre-
development agricultural capability. The soil-related portion of the reclamation 
plan includes the following mitigation measures: 

• using pre-disturbance elevation data as a guide, subgrade materials and any 
stockpiled subsoil will be used to recontour the PDA to blend with 
surrounding terrain. Subsoil compaction, where present, will be alleviated by 
discing or deep ripping before topsoil is placed. The final landscape will 
slope toward the northwest to restore the overall natural pre-development 
drainage pattern in the area. 

• replacing topsoil, to the degree practical, to a uniform depth across the PDA 
to re-establish agricultural capabilities similar to pre-disturbance conditions 
and consistent with the approved end land uses. Erosion control measures, 
including seeding with cover crops, will be maintained until revegetation 
activities and species selection are approved, based on final land use goals, 
local planning goals and regulations. 

MONITORING 

Soil stockpiles will be monitored during the first growing season to ensure that 
erosion protection is adequate. If it is determined that adequate protection is not 
afforded by the erosion control measures implemented, additional erosion control 
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measures might be required. The areas will be monitored using vegetation cover 
estimates and a visual assessment of any erosion processes, such as rill erosion, 
in the following growing season. If the protection is considered adequate, no 
further monitoring will be required. 

To assess the effectiveness of mitigation strategies to limit soil loss and 
deterioration, a post-reclamation monitoring program will be implemented during 
the first two seasons following initial revegetation of the PDA. 

Shell is committed to ensuring reclamation success, and will follow all 
monitoring guidelines in effect at the time of reclamation. The objective of a 
post-reclamation monitoring program is to assess changes, if any, in agricultural 
capability and reclamation suitability in areas where revegetation success appears 
inadequate. The number of monitoring sites selected will be based on locations 
showing indications of inadequate revegetation. Such a monitoring program 
might include soil chemical parameters, such as pH, CEC, organic carbon 
content, salinity and physical properties, including a full profile description. Best 
available management practices and guidelines will be used to address soil-
related issues in areas exhibiting inadequate revegetation. 
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Section 11.9
 EIA SUMMARY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 VEGETATION 

 
ASSESSMENT RESULTS 

Much of the land directly affected by the project supports industrial and 
agricultural land units that are inherently low in native plant species diversity. 
However, some native vegetation, including wetland areas, will be cleared during 
construction. Because all native plant communities identified in the LSA are 
common, and wetlands will be compensated for off-site, direct effects of the 
project on vegetation community diversity and rarity will have a low 
environmental consequence at the regional scale. 

All species documented in the LSA are considered common, except for four rare 
species. Project effects on species diversity and rarity are considered to be 
high magnitude because project construction will directly affect two rare 
tracking list species. As one of these rare species, a bryophyte, has not been 
documented elsewhere in the region but has been recorded in more northerly 
regions, effects of the project are considered to have a high environmental 
consequence. 

Indirect effects on wetland communities are not expected, as water levels in 
adjacent wetlands are predicted to remain within the range of natural seasonal 
variation. Residual effects from siltation will be low as siltation fencing is an 
effective mitigation strategy. As a result, indirect effects on wetland communities 
are predicted to have a low environmental consequence. 

The introduction of project-related weeds is not expected to jeopardize native 
species, community diversity or agricultural crops in the area. Shell has 
implemented effective weed-control measures for its existing operations. The 
same measures will be adopted for the PDA to control the spread of problem 
species, including weed species of special concern to Strathcona County, into 
remnant native vegetation communities or agricultural lands. Project effects on 
non-native and invasive species in the LSA are predicted to have a negligible to 
low environmental consequence. 

SCOPE OF ASSESSMENT 

The EIA addressed the potential vegetation-related effects of the project on: 

• native community diversity and rarity 
• native species diversity and rarity 
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SCOPE OF ASSESSMENT (cont’d) 

• wetland communities and species 
• the introduction of weed species 

MITIGATION 

The project will be constructed on lands already highly disturbed by current land 
uses, including agriculture. The following measures will be implemented to 
reduce the effects on vegetation: 

• rare plants adjacent to the PDA will be clearly identified by signs and 
siltation fencing will be installed 

• a wetland compensation program for directly affected wetlands will be 
developed in consultation with AENV, following the Provincial Wetland 
Restoration/Compensation Guide 

• indirect effects on wetlands next to the PDA will be mitigated by maintaining 
existing drainage patterns, as much as possible, through planning surface 
drainage and installing siltation fencing around wetlands immediately next to 
the PDA 

• any lands affected by project activities will be subject to the weed monitoring 
and control practices in the Scotford Complex weed control program that is 
already in place 

MONITORING 

The restoration agency that implements the wetland compensation plan 
developed for the project will monitor wetland restoration success. 

Other monitoring will include: 

• monitoring the functioning of the siltation fence 

• monitoring non-native and invasive species during construction and 
operations 
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Section 11.10
 EIA SUMMARY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 WILDLIFE 

 
ASSESSMENT RESULTS 

The project’s effects on wildlife distribution and diversity are expected to be of 
moderate environmental consequence and will not contribute to cumulative 
environmental effects on wildlife. 

The project will occupy land that is already highly disturbed by current land uses 
and that is unlikely to support viable populations of species of management 
concern. Although clearing these remnant habitat patches will result in localized 
displacement of wildlife from the LSA, it is unlikely that such an effect will 
result in measurable long-term change in species distribution or diversity in the 
RSA. 

The project will not contribute substantially to increased regional fragmentation. 
The project is located in an area where the development will not negate the use or 
effectiveness of existing wildlife corridors. Although two wildlife corridors will 
be disrupted in the LSA, other corridors in the LSA and RSA will continue to 
facilitate regional wildlife movements. 

SCOPE OF ASSESSMENT 

The EIA addressed the potential wildlife-related effects of: 

• reduced habitat availability for species of management concern 

• potential health risks to wildlife from project-related air emissions 

• increased habitat fragmentation and interference with regional wildlife 
movement patterns for indicator species 

MITIGATION 

The project will be constructed on lands already highly disturbed by current land 
uses, including agriculture. 

To comply with the Migratory Birds Convention Act, no disturbance to nests or 
nesting birds is allowed during breeding and nesting periods. Therefore, 
construction activities, particularly site clearing, will be planned to avoid the 
critical bird nesting and wildlife denning period, where possible. The nesting and  
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MITIGATION (cont’d) 

denning period typically begins on April 30 and ends on July 15, when most 
young are mobile. If it is necessary to start construction during the breeding 
season, environmental site inspections, such as nest and den searches, will be 
completed by qualified experts to ensure that construction activities will not 
disturb breeding wildlife in the area. 

The project will maintain a buffer around watercourses to reduce potential 
degradation of key riparian wildlife habitat. 

To reduce the potential for direct effects from clearing wetland vegetation, a 
wetland compensation program will be developed in consultation with AENV, 
following the Provincial Wetland Restoration/Compensation Guide. 

MONITORING 

No follow-up or monitoring for wildlife is required. 
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Section 11.11
 EIA SUMMARY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 EMISSION EFFECTS 

 
ASSESSMENT RESULTS 

Soils 

Under Base Case conditions, 5,648 ha of acid-sensitive soils are expected to 
exceed the critical PAI threshold. Adding the proposed project (the 
Application Case) increases this area by 964 ha to 6,612 ha. Although the extent 
of pH depression and base loss over the life of the project is expected to be 
greater than that expected for natural rates of soil acidification, the difference is 
expected to be minor. 

Agriculture is the dominant land use in the RSA. Most of the agricultural soils in 
the RSA are Chernozems, which are well buffered against acidifying emissions 
and have low acid sensitivity. Soil acidification in agricultural areas caused by 
fertilization practices far exceeds that from the aerial deposition of acidifying 
emissions, which is reversible by applying lime. 

Although the scientific understanding of long-term cumulative effects on 
acid-sensitive nonagricultural and peatland soils is evolving, the geographic 
extent and cumulative effects for soils in the RSA are considered to be limited 
and localized. 

Vegetation 

SO2 

Because of changes in the location, elevation and number of project SO2 source 
missions, the area of sensitive dune landforms within the defined critical level for 
SO2 decreases by 19% from the Base Case to the Application Case. The 
Future Case scenario shows an increase of about 53% in the extent of dune 
landforms predicted to exceed the critical load for SO2 emissions. Predicted 
cumulative effects from SO2 concentrations are considered moderate in 
magnitude, as they are relatively restricted in extent, and large areas of sensitive 
landforms will not be affected. As a result, diversity of sensitive species will 
likely be altered, but as potential habitat will remain, species diversity will not be 
reduced. Predicted effects from SO2 concentrations are considered to be of 
moderate environmental consequence. 
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NO2 

For Base Case conditions, about 1.4% of dune landforms and less than 1% of 
peatlands in the RSA are exposed to critical levels of NO2. Project contributions 
to NO2 are predicted to increase the area exposed by 158% for dune landforms 
and 6% for peatlands. 

Future Case conditions show that the area affected will increase to 238% for 
dune landforms and 26% for peatlands. 

A small portion of peatlands (about 15 ha) exposed to critical levels in the 
Future Case will occur in Elk Island National Park. 

Predicted effects from NO2 concentrations are considered moderate in magnitude 
as they are relatively restricted in extent, and large areas of sensitive landforms 
remain unaffected. As a result, diversity of sensitive species will likely be 
altered, but as potential habitat will remain, species diversity will not be reduced. 
Predicted effects from NO2 concentrations are considered to be of moderate 
environmental consequence. 

The environmental consequence of the project’s contribution to NO2 
concentrations on vegetation diversity is conservatively determined. As a result, 
predicted effects are likely overstated. In an area zoned for heavy industrial 
development, such effects are to be expected, and have been reported in many 
industrialized areas of the world. As with other such areas, bryophyte and lichen 
diversity is expected to improve once emissions decline. 

No sensitive landforms will be affected in the critical load isopleth for nitrogen 
deposition for the Application Case or Future Case. Consequently, project 
contributions to nitrogen deposition are not expected to have measurable effects 
on indicator landforms and their lichen and bryophyte communities. Therefore, 
project contributions to cumulative nitrogen deposition will have no 
environmental consequence for vegetation. 

Surface Water 

No effects on the surface water quality of waterbodies in the LSA and RSA, 
including lakes in Elk Island National Park, are expected from project PAI 
contributions. The pH of waterbodies in the project area will remain well within 
the Alberta Surface Water Quality Guidelines (ASWQG) and Canadian Water 
Quality Guidelines (CWQG). This assessment concurs with, and supports, the 
Clean Air Strategic Alliance, 1999, conclusion that surface waterbodies in the 
ecoregion within which the project is located are the least susceptible to 
acidification. 

SCOPE OF ASSESSMENT 

Soils 

The EIA addressed the potential effects of acidifying emissions on soil 
capability. 
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Vegetation 

Because of their sensitivity to emissions, landforms that support diverse lichen 
and bryophyte communities were used as indicators to assess potential 
cumulative effects from air emissions in the region. In the Central Parkland and 
southern Boreal Dry Mixedwood subregions, lichens and bryophytes are most 
abundant and diverse in landscapes associated with peat-accumulating wetlands 
and stabilized sand dunes. These were selected as indicator landforms for lichen 
and bryophyte communities because such communities cannot be accurately 
mapped at a reasonable cost over an area as large as the RSA. 

The effects of air emissions on vegetation were assessed for their: 

• potential effects on native community diversity and rarity 
• critical level of SO2 
• critical level of NO2 
• critical load of nitrogen deposition 

Surface Water 

The EIA assessed the potential acidification of waterbodies in the project areas. 

MITIGATION 

No mitigation is proposed beyond that already indicated for air emissions. 

MONITORING 

As part of Shell’s continuing involvement in initiatives with government and 
industry to address regional effects, Shell will participate in a regional soils 
monitoring program if needed and developed through this process. 

Through membership in, and financial support of, the Northeast Capital 
Industrial Association (NCIA), which provides funding to the Fort Air 
Partnership, Shell is participating in the Beaverhill Vegetation Study. 
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Section 11.12
 EIA SUMMARY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 HUMAN HEALTH AND PROJECT ODOURS 

 
ASSESSMENT RESULTS 

The human health risk assessment considered the acute (short term) and chronic 
(long term) health risks associated with the project. The assessment used a 
conventional approach, which was developed, in part, by Health Canada and the 
United States Environmental Protection Agency (US EPA). In the past, this 
approach has been endorsed by provincial regulatory agencies, including Alberta 
Health and Wellness, AENV and the EUB. 

Project emissions, either alone or combined with other air emission sources, are 
not expected to result in adverse health effects in the area. The changes between 
Base Case and Application Case health risks are generally small, suggesting that 
the project will not contribute substantially to regional health risks. Similarly, the 
changes in health risks from Base Case to Future Case are generally small. 
Cumulative health risks associated with the additional project and activities 
proposed for the region are not expected to result in measurable health effects. 

Chemical Assessment 

Predicted acute air concentrations were less than health-based guidelines for most 
of the assessed chemicals, except for: 

• acrolein 
• PM2.5 
• SO2 
• eye and respiratory tract irritant mixtures 

Exceedances predicted in all assessment cases for acrolein and the eye and 
respiratory irritants resulted from the conservative nature of the human health 
risk assessment. Exceedances for all assessment cases for SO2 and the respiratory 
irritants appear to be primarily the result of Base Case industrial emissions, 
combined with existing or background conditions. 

Despite the potential exceedances of the acute ambient air quality objectives for 
SO2, the predicted air concentrations are not expected to adversely affect the 
health of nearby residents, workers and people who frequent the region. Peak 
concentrations of SO2 might result in slight risks to severe asthmatics, depending 
on the level of activity of these individuals during the exceedance. These risks 
are localized and appear to be the result of Base Case conditions. 
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Chemical Assessment (cont’d) 

Overall, the project is not expected to contribute substantially to acute health 
risks attributable to acrolein, SO2 or the eye and respiratory tract irritant 
mixtures. 

The predicted chronic air concentrations met the health-based guidelines for most 
of the assessed chemicals. Slight exceedances were predicted for the respiratory 
tract irritant mixtures. Estimated exceedances for acrolein and the nasal irritant 
mixture were associated entirely with the assumed background exposure. 

No appreciable difference exists between the Base and Application Case risk 
estimates for these chemicals, indicating the negligible contribution of the project 
to predicted chronic health risks in the region. 

Furthermore, results of the multiple-pathway exposure assessment suggest that 
the project’s air emissions are not expected to adversely affect the quality of the 
area’s agricultural products, such as dairy and poultry. 

Odour Assessment 

As part of the odour assessment, maximum predicted ground-level air 
concentrations were compared with established odour thresholds. Little to no 
change was observed between the Base Case and Application Case for the 
chemicals that exceeded their minimum odour thresholds. Therefore, the 
project’s emissions are not expected to contribute appreciably to noticeable 
odours in the area. 

Except for carbon disulphide and hydrogen sulphide in all three assessment 
cases, maximum predicted one-hour and three-minute air concentrations were 
below mean odour thresholds in all assessment cases. The maximum air 
concentrations for carbon disulphide and hydrogen sulphide exceeded Alberta’s 
odour-based ambient air quality objectives. Using these odour-based ambient air 
quality objectives as mean odour thresholds is regarded as conservative. 
Furthermore, for carbon disulphide, the assumed background concentration alone 
exceeds the mean odour threshold and greatly contributes to the maximum 
predicted air concentrations. Overall, most individuals located in the project areas 
are not expected to detect any odours associated with project emissions. 

SCOPE OF ASSESSMENT 

The EIA addressed the potential health-related effects of: 

• changes in ambient air concentrations 
• changes in food quality 
• changes in soil quality 
• changes in surface water and groundwater quality 
• combined changes to air, soil, food and water 
• increased off-site odours 
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The human health risk assessment and odour assessment were designed to 
address concerns of local stakeholders and provincial authorities regarding public 
health protection. The human health risk assessment considered both acute and 
chronic health risks associated with the project, combined with existing and 
approved developments in the region and the planned or proposed developments. 

Similarly, the odour assessment considered odour effects associated with the 
project, combined with existing and approved developments and planned or 
proposed developments, but only on an acute basis. 

MITIGATION 

The leak detection and repair program and management of air emissions for the 
existing AOSP Scotford Upgrader will be used for the project. 

MONITORING 

Shell will support air and water monitoring that contributes to addressing human 
health concerns through the detection and subsequent response to releases of 
concern. Ambient air monitoring will help reduce uncertainties associated with 
environmental exposures and risks. 

Shell will continue to maintain its policy of requiring all odour complaints to be 
investigated promptly and to take appropriate remedial action. 
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Section 11.13
 EIA SUMMARY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 LAND USE 

 
ASSESSMENT RESULTS 

Considering development restrictions enforced under the land use bylaw, the 
project will not affect current or future residential land use in the LSA or RSA. 
The LSA has no residences. The RSA has 29 residences and no urban centres. 
Since 1994, development of additional dwellings immediately surrounding the 
PDA has not been permitted because of the heavy industrial land use designation. 

Residual project effects on agricultural land use, including agricultural capability, 
vegetation clearing and the introduction of non-native and invasive species, are 
expected to be negligible to low with successful implementation of mitigation 
measures and the Conservation and Reclamation Plan. 

Recreational use in the LSA is limited. The project will not directly affect 
recreational areas in the RSA. Indirect effects on recreational land use from 
habitat loss and effects from noise and light are not expected to affect 
recreational land use. 

Industrial development in the region is increasing rapidly. Shell owns the lands 
proposed for development and will not interfere with any existing leases, permits 
or infrastructure. Therefore, no direct effects on other industrial users will occur 
in the area. 

The LSA has no protected areas, but the RSA has three provincially protected 
areas. Also, two additional county-designated environmentally sensitive areas are 
in the RSA. Direct project effects from construction or operations will not occur 
for these areas. The potential exists for indirect effects from air emissions during 
operations to affect terrestrial and aquatic resources and water quality. 

The PDA is primarily located in the heavy industrial zone, with small portions 
located in the agricultural zone. Although rezoning of these agricultural lands to 
heavy industrial will be required before development, the rezoning aligns with 
future plans for the area. The LSA extends into lands designated for 
conservation, although no development will occur in these areas. The project will 
adhere to all guidelines and objectives set out for the heavy industrial policy 
areas, Strathcona County Municipal Development Plan and Strathcona County 
Land Use Bylaw 8-2001. The project will not affect local or regional land use 
management. 
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SCOPE OF ASSESSMENT 

The EIA addressed the potential land use-related effects of: 

• residential land use 
• land types and agricultural land use 
• recreational land use 
• industrial land use and access 
• protected areas and natural land use 
• local and regional land use management 

MITIGATION 

To limit project impacts on land use, Shell will: 

• use appropriate separation distances, screens and buffers, such as a setback 
from the North Saskatchewan River and retaining a buffer zone and 
vegetation between development and surrounding land uses, wherever 
possible 

• adhere to applicable municipal, provincial and federal safety, risk and 
environmental assessment requirements and policies in any subsequent 
health, safety and emergency response plans 

• consult with emergency services and adjacent industries regarding project 
development next to the river valley 

• consult with Strathcona County regarding any rezoning requirements for 
agricultural: general lands or special conditions of approval pertaining to the 
conservation policy area 

MONITORING 

There are no monitoring programs unique to land use. 
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Section 11.14
 EIA SUMMARY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 HISTORICAL RESOURCES 

 
ASSESSMENT RESULTS 

Based on current information, the project will directly affect 28 newly recorded 
historical resource sites. Based on composition, 22 of these sites are considered 
to have low interpretive value. All project areas will be developed on previously 
disturbed industrial or agricultural lands. Therefore, as the integrity of these sites 
has already been compromised, any future impacts will not alter the interpretive 
potential substantially. 

The remaining six sites are more substantial or less disturbed. However, 
information obtained by completing the planned mitigation measures will offset 
the loss of information resulting from project effects. 

SCOPE OF ASSESSMENT 

Potential primary (planned) and secondary (unplanned) impacts on precontact, 
historic and palaeontological historical resource sites were assessed. 

MITIGATION 

The information obtained from the assessment will be considered to be adequate 
mitigation of the effects on historical resource sites of low heritage value. 

All identified precontact sites of moderate heritage value will be subject to 
surface collection and detailed recording of associated artifacts as mitigation of 
project effects. 

All identified historic period sites of moderate heritage value will be subject to 
additional investigation and recording as Stage 1 mitigation of project effects. 
Additional mitigation (Stage 2) could be recommended following the results of 
this work. 

Wherever artifacts eroding from the ground are observed, they will be surface 
collected and recorded. 

To ensure archaeological or historic sites are not inadvertently affected during 
construction and operations, supervisors will be informed about the nature of 
historical resources and what approach to take if sites are identified. 
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MONITORING 

No follow-up or monitoring activities are planned. Stage 1 mitigation will 
proceed following consultation with Alberta Tourism, Parks, Recreation and 
Culture. Recommendations for Stage 2 mitigation will follow at the discretion of 
Alberta Tourism, Parks, Recreation and Culture. 
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Section 11.15
 EIA SUMMARY 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 SOCIO-ECONOMIC IMPACTS 

 
SCOPE OF ASSESSMENT 

The following effects were assessed in the socio-economic impact assessment 
(SEIA): 

• economic and fiscal impacts 
• population and service provider impacts 
• traffic impacts 

LOCAL AND REGIONAL STUDY AREAS 

The project will be located in the Scotford area, within the Alberta Industrial 
Heartland in Strathcona County, about 15 km northeast of Fort Saskatchewan. 

Both project-specific and cumulative socio-economic impacts were assessed in 
the following study areas: 

• local study area (LSA) – the area south of the North Saskatchewan River 
within 2 km of the project area and within 1 km of Range Road (RR) 214 

• regional study area (RSA) – the Edmonton Census Metropolitan Area 
(CMA), and all communities in the CMA, as well as Lamont County and the 
urban municipalities within its boundaries 

Some impacts, particularly economic and fiscal, were also assessed from a 
provincial perspective. 

ECONOMIC AND FISCAL IMPACTS 

Construction 

The project’s estimated capital expenditures of between $22 and $27 billion will 
benefit the RSA and Alberta as a whole during construction (2009 to 2022). For 
the purposes of the SEIA, a capital expenditure of $27 billion was used. 

Nearly $14 billion (51%) of capital expenditures will accrue to the Alberta 
economy, with just under $8 billion (28%) of that accruing directly to the RSA, 
primarily in the form of wages and salaries. Taking into account direct, indirect 
and induced effects from the project’s capital expenditures, as assessed, the total  
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Construction (cont’d) 

impact on the provincial gross domestic product (GDP) is estimated at about 
$22 billion. 

The project’s total direct employment impact, including on-site and off-site 
workforces and engineering, is estimated at 40,150 person-years over the entire 
construction period. Direct employment will also generate employment among 
project suppliers (indirect employment) and the general economy (induced 
employment). Total direct, indirect and induced employment is estimated at 
87,830 person-years over the construction period. 

Several other heavy industrial projects, including other upgrader projects in the 
Alberta Industrial Heartland region, are planned in the RSA during project 
construction. The cumulative on-site construction workforce is expected to 
remain high, at more than 8,000 workers, from mid 2008 to early 2013, with a 
peak of about 13,300 workers in late 2011. Based on an estimated 7,500 local 
tradespeople available to work on site, additional workers from outside the region 
or province will be needed to build the projects included in the Future Case. 

Shell plans to use the project’s lengthy construction schedule to offer industrial 
workers the opportunity of long-term, stable employment as a means of attracting 
and retaining industrial workers and potentially attracting out-of-region workers. 

Operations 

Based on estimates for the purpose of the SEIA, during operations, estimated 
annual operations expenditures of $1 billion will be required. Most of this, nearly 
93%, will accrue annually to the Alberta economy. The estimated total direct, 
indirect and induced impact on the provincial GDP from operations is 
$840 million annually. 

In 2007 dollars, total federal corporate taxes are estimated at $8.1 billion, and 
provincial taxes at $4.4 billion, from 2009 to the end of the project’s life. Using 
an 8% real (10% nominal) discount rate, the estimated net present value for: 

• federal corporate tax payments is $290 million 
• provincial corporate tax payments is $161 million 

In addition, the project will begin paying an estimated $21 million annually in 
municipal property taxes during Phase 1 operations. These property tax payments 
will steadily increase as additional phases become operational, leading to total 
annual property tax payments of $83 million when the project is fully 
operational. 

The project will create 1,438 operations jobs, comprising an estimated 
1,138 full-time project employees and an estimated 300 full-time equivalent 
contractor positions. Cumulatively, once all large upgrader projects currently 
approved, planned or underway in the RSA are operational, operations 
employment is estimated at just over 3,000 full-time workers and on-site 
contractors. 
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POPULATION AND SERVICE PROVIDER IMPACTS 

In addition to the income, employment and fiscal benefits, the SEIA also 
considered project and cumulative impacts on a range of other socio-economic 
issues. 

Population Impacts 

Construction 

During the Future Case construction period, on-site workforce demands will 
exceed the number of available local tradespeople, and additional out-of-region 
workers will be required. At peak, as many as 6,000 workers could be required. 
This represents a temporary and marginal impact on the RSA population of over 
1 million. 

Operations 

The total estimated population impact of the project on the RSA is 7,000 people. 
Cumulatively, the population impact from upgrader projects included in the 
Future Case is estimated at nearly 12,800 people. Both these estimates reflect a 
maximum impact analysis that includes related indirect and induced impacts, and 
assumes that all positions will be filled by people from outside the RSA. 

Although these maximum-impact scenarios represent a minor impact on the RSA 
population as a whole, historical residency patterns of operations workers 
indicate that smaller communities closer to the PDA, such as Fort Saskatchewan 
and Sherwood Park, will be affected more. Discussions with selected 
municipalities in the RSA indicate an expected growth well above the projected 
numbers in the SEIA. The various communities in the RSA are competing for 
new in-migrants, including operations workers for the upgrader projects. 

Housing 

Construction 

During construction, the supply of hotel rooms within a 30-km radius of the 
project is estimated to be sufficient to accommodate the expected out-of-region 
construction worker demand assumed for the Application Case. Cumulatively, 
under the Future Case, the demand for workers to construct the upgrader projects 
in the RSA could require many out-of-region workers, leading to a 
correspondingly high demand for temporary accommodation in the RSA. 

This cumulative demand is projected to exceed the current availability of hotels 
and rental housing near the project sites. On average, more than 40% of the 
estimated available rooms in the Edmonton CMA will be required. This demand 
is expected to constrain the tourism industry during peak travel seasons and 
major city events. Introducing a third-party-operated worker accommodation 
camp might help to alleviate forecasted pressures on hotel, motel and 
campground facilities in the RSA. It would also alter cumulative construction  
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Construction (cont’d) 

impacts on health care service providers and policing services by localizing more 
of the impacts near the camp site. 

If one or more third parties were to construct and operate open accommodation 
camps in the region, Shell would consider working with camp providers to use 
the camps to house out-of-region workers, and transport workers by bus between 
the camp and the project. 

Operations 

The region will be able to provide sufficient housing for operations workers in 
both the Application Case and the Future Case. Local housing markets in 
communities nearest the project, such as Fort Saskatchewan and 
Strathcona County, will also be able to absorb increased housing demand as a 
result of the long timeframe and plans for staged hiring. 

Medical Services 

Although the region’s health system will have several challenges, it is expected 
to be able to absorb the additional demands for medical services generated by the 
project and Future Case. This applies to both the construction and operations 
phases. 

The out-of-town workforce forecasted for Future Case construction will increase 
demands on the health system. The magnitude of those effects on individual 
facilities will depend largely on where on-site construction workers seek medical 
treatment. In communities near the Scotford Upgrader 2 Project, growing 
populations are already resulting in new and upgraded medical facilities being 
constructed. Expansion plans are currently underway for the hospital in Fort 
Saskatchewan, and a new 72-bed facility is being built in Sherwood Park. 

Emergency Services 

Strathcona County Emergency Services indicates that it has the necessary 
physical infrastructure to accommodate expected increases in demand resulting 
from the project and from other announced projects in the Alberta Industrial 
Heartland region. It will submit plans to increase resources and staffing, as 
required. 

During construction, Shell will ensure that on-site medical treatment facilities are 
available to provide first-response treatment for incidents. Shell is also 
committed to working with Capital Health to ensure that on-site medical 
facilities, personnel and protocols are integrated with the regional health 
facilities. 

Social and Community Services 

Project and cumulative impacts from both construction and operations are 
expected to increase demands for social and community services, particularly in 
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such communities as Fort Saskatchewan and Strathcona County that are close to 
the project. Although rapid population growth is already affecting some of these 
services, well-developed networks of social service providers exist in the area, 
and both Fort Saskatchewan and Strathcona County are developing new 
community-related programs and facilities. 

Shell maintains an active community engagement program, contributing to 
various initiatives through the Shell Community Service Fund and through 
support for the local United Way. Shell also offers support to specific local 
initiatives such as the blue bag recycling program in Fort Saskatchewan and 
wetlands reclamation for Bruderheim. 

Police and Fire Service Impacts 

Out-of-town construction workers for the upgrader projects included in the 
Future Case are expected to affect policing demands in the RSA. Most of the 
impacts will be diffused over the RSA. Most of the workers would be in 
Edmonton, which has the most hotel and motel rooms for housing workers. 

The primary concern of the RCMP, concerning both project and cumulative 
construction activity, is traffic. With the large traffic volumes forecasted for the 
region, including the high volume of truck traffic and increased transportation of 
dangerous goods, the regional road network will be congested during peak 
morning and evening hours. 

TRAFFIC 

On-site construction is expected to last for about 13 years, leading to sustained 
construction-related traffic activity. The long construction period will result in 
the local road network having to support not only construction-related traffic, but 
also overlapping increasing volumes of operations-related traffic, including 
traffic related to periodic turnarounds. The announcement of any further heavy 
industrial construction projects located near RR 214 would also contribute to 
construction-related traffic activity on the local road network. Rail activity is also 
expected to increase in the area. This will further complicate traffic issues 
because of the increased number, and unpredictable timing, of extended road 
blockages. 

Traffic impacts from the project and from other nearby industrial projects will 
also affect the wider regional road network, particularly along commuter 
highways connecting Fort Saskatchewan and Strathcona County to the wider 
Edmonton region. 

The location of project components will require closing RR 214 north of 
Township Road 560 and Township 560A, west of RR 214. These closures will 
require local residents near the project sites to take alternative routes to 
Fort Saskatchewan and other urban centres. 

Developing alternative routes, such as a ring road, was considered in Stantec’s 
2007 Strathcona County Transportation Study. The study recommended: 
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TRAFFIC (cont’d) 

• improvements to RR 213 and RR 220 to provide alternative routes to RR 214 

• a grade separation at the Highway 15 and RR 214 intersection, when all 
projects along RR 214/213, north of Highway 15, considered in the study 
reach full development, or when the CN Scotford yard is extended eastward 

However, the workforce numbers presented in this SEIA are higher than the 
preliminary numbers that were available for the transportation study. Therefore, 
the timing of the interchange should be reconsidered because of the increased 
development along RR 214 than that considered in the study. 

Shell would consider working with other stakeholders, including the Alberta 
government, Strathcona County, Fort Saskatchewan and other industrial 
developers in the area, to possibly implement the road improvements 
recommended in the 2007 transportation study. 

MITIGATION 

Shell will maintain the same traffic mitigation measures for the project that are, 
or will be, in place for the existing and approved AOSP Scotford Upgrader, 
including: 

• a traffic light at the intersection of RR 214 and Highway 15 

• two left-turning lanes on Highway 15 eastbound, at the intersection with 
RR 214 

• a bus service for construction workers, supported by a marshalling system 
throughout the vicinity of the construction site 

• scheduling material and equipment deliveries in off-peak hours 

• scheduling shift changes that are staggered with other operations using 
RR 214 as an access route 

Shell will work with other stakeholders to follow-up on possible implementation 
of recommended road improvements arising out of the 2007 Strathcona Area 
Industrial Heartland Transportation Study. This includes the business case and 
design options for an overpass at the Highway 15 and RR 214 intersection. 

Shell is also committed to exploring opportunities to work with the operators of 
other existing and proposed large facilities in Strathcona County to further 
coordinate industry-related traffic in the area, particularly as it relates to 
scheduled turnarounds. 

Shell is aware that some country residences remain in the LSA and that its 
development further emphasizes the heavy industrial nature of the area. Shell is 
working with affected residents to resolve outstanding issues through: 
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• having a representative on the Land Trust Society board 

• facilitating joint industry and neighbour meetings 

• supporting and helping fund the voluntary property purchase program, which 
provides a way for selected affected landowners to sell their property 

Shell plans to attract and retain industrial workers by overlapping the 
construction start and completion dates. This strategy will provide industrial 
workers with the opportunity for long-term, stable employment and potentially 
attract out-of-region workers to locate permanently in the region. 

Recruitment efforts for the operations workforce for the project will focus on the 
RSA first, Alberta second and Canada third. 

The project will meet or exceed standard industrial health and emergency 
preparedness practices during construction and operations. 

Shell will extend its employee assistance program to the new operations workers. 

Shell will also continue its ongoing engagement with affected stakeholders and 
continue to support specific local community initiatives. Shell is committed to 
ongoing engagement with affected stakeholders, in an effort to improve its 
mitigation measures and create a positive impact on the community. Examples of 
its commitment include: 

• operating the Shell Community Service Fund and supporting the local 
United Way as a means of assisting community groups and nonprofit 
organizations in Fort Saskatchewan and Strathcona County 

• offering support to specific local initiatives, such as the Fort Saskatchewan 
blue bag recycling program, Bruderheim wetlands reclamation, 
Fort Saskatchewan Seniors’ Games and Western Canada Seniors’ Games 

• jointly coordinating joint community meetings 

• holding regular meetings twice a year with neighbours to hear their concerns 
and provide updates regarding activities at the Scotford Complex. For the last 
several years, Shell has held meetings jointly with other area industry 
proponents, such as BA Energy, CN and CP Rail and Enbridge, in response 
to stakeholder concerns about too many meetings. 

Shell is also committed to working with Capital Health and administration of the 
Fort Saskatchewan and Sherwood Park hospitals and the Northeast Health Centre 
to improve integration of on-site medical facilities, personnel and protocols with 
health facilities in the region. 
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Regional Initiatives 

Shell will continue its involvement and support of broad or issue-specific 
regional cooperation initiatives as they evolve. Examples include: 

• the Northeast Region Community Awareness Emergency Response 
(NRCAER) initiative 

• membership in the NCIA that seeks to understand and reduce the 
environmental effects of member industries through collaborative efforts 
with the community and all levels of government 

• membership in a subcommittee of the NCIA consisting of industrial 
proponents in the area, established to identify and address regional 
growth-related issues 

• membership in the FAP, which exists to produce relevant, credible 
information that can be used to manage air quality, protect environmental 
health and influence public policy 

• support of the Alberta Industrial Heartland Association 

• active involvement in the local Industrial Heartland Collaboration to Address 
Resident Interests (IHCARI) committee, whose aim is to provide a process 
for residents affected by the presence of industry to raise concerns and have 
them addressed practically and fairly to all stakeholders. In October 2006, 
IHCARI held a resident synergy conference to jointly develop possible 
resolutions or mitigations to known resident concerns. Areas identified as 
priority concerns by residents included traffic, noise, groundwater, air 
quality, risk management, and cumulative effects. The implementation action 
team (IAT), which includes Shell representatives, is preparing a follow-up 
document to the conference to resolve and mitigate issues that were brought 
forward. 

MONITORING 

Shell will monitor the success of traffic mitigation measures for the AOSP 
Scotford Upgrader Expansion 1 construction and use that information to improve 
the traffic mitigation measures planned for the construction of the proposed 
project. 

Shell will work with other stakeholders, including the Alberta government, 
Strathcona County, Fort Saskatchewan and other industrial developers in the 
area, to follow up on possible implementation of recommended road 
improvements arising out of the 2007 Strathcona Area Industrial Heartland 
Transportation Study. 
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During project construction and operations, Shell will monitor the mitigation 
measures and continue to monitor cumulative socio-economic impacts in the 
region through its involvement in the existing regional cooperative initiatives. 
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Section 12.1
 AENV APPROVAL REQUIREMENTS 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 INTRODUCTION 

 
SCOPE 

This section describes the activities for which Alberta Environment (AENV) 
approval is being requested for the construction and operation of the Shell 
Scotford Upgrader 2 Project under the Alberta: 

• Environmental Protection and Enhancement Act (EPEA) 
• Water Act 

EPEA APPROVAL REQUESTED 

Shell is requesting that AENV grant a new approval under the EPEA for the 
Scotford Upgrader 2 Project. 

WATER ACT APPROVAL REQUESTED 

Shell is requesting that AENV grant a new approval under the Water Act to 
withdraw up to 3,500 m3/h (24,860 acre-feet per year) of water from the North 
Saskatchewan River for industrial use. The water will supply the Shell Scotford 
Upgrader 2 facilities. Water will be withdrawn from the river through a river 
water pumphouse. This pumphouse is the subject of a separate approval process 
currently underway. 

DESIGN STANDARDS AND PRACTICES 

The Shell Scotford Upgrader 2 Project will, as a minimum, meet all applicable 
regulations and conditions of approval. Where regulations do not exist, Shell’s 
corporate standards, engineering design standards and industry codes and 
standards will be followed. 
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Section 12.2
 AENV APPROVAL REQUIREMENTS 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 APPLICATION FOR NEW EPEA APPROVAL 

 
3.1(a) NAME AND ADDRESS OF APPLICANT 

1 General 

1.1 Registered Company Name 

The registered company name of the applicant is Shell Canada Limited. 

1.2 Mailing Address of Head Office (in Alberta) 

The applicant’s mailing address is: 

Shell Canada Limited 
400 – 4th Avenue S.W. 
P.O. Box 100, Station M 
Calgary, Alberta 
T2P 2H5 

1.3 Mailing Address of Applicant Plant or Regional Office 

Shell Canada Limited 
P.O. Bag 23 
Fort Saskatchewan, Alberta 
T8L 3T2 

1.4 Phone and Telecopier Numbers 

Mr. Keith Firmin, as referenced in Section 1.5, Regulatory Approvals, can be 
contacted as follows: 

Telephone: 403-691-3682  Fax: 403-691-2423 

1.5 Date 

The date of the application is the same as the date on the cover letter at the front 
of this volume. 

1.6 Names of Contacts for this Application 

The names and addresses of the contacts for this application are shown in the 
cover letter at the front of this volume and in Section 1.5, Regulatory Approvals. 
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1.7 Signature of Owner/Operator 

The owner’s signature is given in the cover letter at the front of this volume. 

3.1(b) LOCATION, CAPACITY AND SIZE 

2 Location 

2.1 Legal Land Description 

The legal land description is given in Section 1.1, Background. 

2.2 Relation to Nearest Town, City or Village 

The Shell Scotford Upgrader 2 will be located in the Alberta Industrial Heartland 
(AIH), a heavy industrial area in Strathcona County near Fort Saskatchewan, 
Alberta. 

2.3 Geographical Description 

For a geographical description of the project, including relationships to nearby 
watercourses, see EIA Volume 2, Part A. 

3 Capacity (state design, nominal) 

3.1 Capacity 

The scope and capacity of the facilities are discussed in Section 1.2, Proposed 
Development. The feedstock for the facilities is discussed in Section 2.2, 
Feedstock. Products and sulphur from the project are discussed in Section 6.3, 
Product Portfolio and Shipping Plan. 

3.2 Other Appropriate Capacity Measurements 

The project’s size, scope and capacity are discussed in Section 2, Processing 
Facilities. 

4 Size 

4.1 Size (ha) 

The new project is expected to occupy about 1,150 ha of primarily cultivated or 
disturbed land. 

4.2 Physical Dimensions 

The Shell Scotford Upgrader 2 will occupy about 1,150 ha of land. This area will 
accommodate: 

• process facilities 
• topsoil storage 
• turnaround and construction support areas 
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The project’s preliminary plot plans are shown in Section 2.7, Development Area 
Plot Plans: 

• Figure 2-9, East Development Area 
• Figure 2-10, North Development Area 
• Figure 2-11, West Development Area 

4.3 Number of Employees 

The project’s expected full-time employment requirement is summarized in 
Section 11, EIA Summary, and discussed in detail in EIA Volume 2, Part B. 

3.1(c) NATURE OF THE ACTIVITY 

5. New Plants 

5.1 Classification 

The activities are classified under AR277/2003, Activities Designation 
Regulation, Schedule 1, Division 2, Part 8, Oil and Gas (h) and (ii) as the 
construction, operation and reclamation of an oil sands processing plant. 

5.2 General Purpose 

The general purpose of the Shell Scotford Upgrader 2 is to provide Shell-owned 
upgrading capacity to process both Shell’s equity bitumen from the Athabasca 
region north of Fort McMurray and Shell’s in situ bitumen from the Peace River 
and Cold Lake regions, as well as from other third-party bitumen suppliers. 

The proposed project includes four phases of 663 m3/h (100,000 bbl/cd) 
upgrading facilities, two phases of potential solvent deasphalting and 
gasification, shared sulphur recovery facility, and sulphur management facilities, 
as discussed in: 

• Section 1.1, Background 
• Section 2.1, Introduction 
• Section 2.2, Feedstock 
• Section 2.3, Bitumen Processing 
• Section 2.4, Solvent Deasphalting and Gasification 
• Section 2.5, Sulphur Recovery 
• Section 2.6, Sulphur Management Facility 
• Section 5, Material and Energy Balances 
• Section 5.1, Material Balance 

5.3 Major Unit Operations 

For a description of the major unit operations, see: 

• Section 2, Processing Facilities 
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5.3 Major Unit Operations (cont’d) 

• Section 3, Utilities and Offsites, for both the energy and utilities required to 
support the processing units and the internal systems 

• Section 4, Water Management 

5.4 Project Costs and Duration 

Costs 

The estimated capital, maintenance and operating costs are discussed in 
Section 11.15, Socio-Economic Impacts. The costs of environmental protection 
and control systems have been included in the overall project costs. 

Project Schedule 

For the project schedule, see Section 1.2, Proposed Development. 

The project execution plan is discussed in Section 7, Project Execution Strategy. 
The timing of environmental protection and control systems is combined with the 
overall project schedule as these systems are an integral part of the equipment 
design. 

5.5 Drawings and Diagrams 

Drawings and diagrams are referred to as figures and are presented throughout 
the application wherever the relevant text is discussed. The location of each 
figure is shown in the List of Illustrations in the Table of Contents. 

(a) Topography 

For the general topography of the project area, contours and surface drainage 
systems of the project area, see EIA Volume 2, Part B. 

(b) Property Boundaries 

For diagrams of the property boundaries, in relation to current land uses, see EIA 
Volume 2, Part B. 

(c) Location of Plant Site 

For the location of the plant site, see Section 1. 

(d) Location and Types of All Buildings 

For the location and types of all buildings, see Section 2.7, Development Area 
Plot Plans: 

• Figure 2-9, East Development Area 
• Figure 2-10, North Development Area 
• Figure 2-11, West Development Area 
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(e) Exact Location and Name of All Equipment Used in Manufacturing, 
Processing or Storage 

For preliminary plot plans, see Section 2.7, Development Area Plot Plans: 

• Figure 2-9, East Development Area 
• Figure 2-10, North Development Area 
• Figure 2-11, West Development Area 

(f) Liquid Effluent Outfall and Air Emission Point Sources 

The project will use the existing Scotford Complex effluent outfall. For the liquid 
effluent outfall information requested in Attachment D, see Table 12-1. 

Table 12-1: Liquid Effluent Outfall Information 

Outfall Item Information 
River basin (plant site) North Saskatchewan River Basin 

River basin (discharge point) North Saskatchewan River Basin 

Discharge details NPS 36 (914 mm) OD reinforced concrete line 

Frequency of use Intermittent from Shell Scotford Upgrader 2 Project 

Sampling Done at each individual effluent release point 

Discharge location coordinates:  

• Universal Transverse Mercator UTM Zone 12 NAD83: 360940 E, 5964522 N 

• Latitude and longitude Lat. 53° 48’ 38” Long. 113° 6’ 39” 

Release point The line releases onto a bed of rubble rock before 
joining the North Saskatchewan River 

Monitoring equipment at Shell Scotford 
Upgrader 2 effluent release ponds:  

• Flow To be determined during detailed design 

• pH To be determined during detailed design 

• Sampling equipment To be determined during detailed design 

• Other monitoring equipment To be determined during detailed design 

For the air emission point source information requested in Attachment D-A1, see 
Table 12-2 and EIA Volume 2, Part A. 

The air emission source monitoring information requested in Attachment D-A2 
will be determined and submitted to AENV during detailed design. For a 
discussion on air emission source monitoring, including the physical 
characteristics information requested in Attachment D-A3, see EIA Volume 2, 
Part A. 

For the information on storage tanks requested in Attachment D-A4, see 
Table 12-3. The tank list is for each pair of phases, i.e., the total number of tanks 
for Phases 1 to 4 will be double the number listed. For additional information on 
storage tanks, see EIA Volume 2, Part A. 
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Table 12-2: Point Source Emissions 

Scotford Upgrader 2 – 
Phase 1 to 4 (each) Fuel Source 

Design Duty 
HHV 

(GJ/h) 
SO2 
(t/d) 

NOx 
(t/d) 

CO 
(t/d) 

PM2.5 
(t/d) 

Atmospheric column UFG 261 0.037 0.265 0.261 0.024 
Vacuum column UFG 159 0.0106 0.1662 0.1588 0.0144 
RHC heaters UFG 169 0.011 0.105 0.169 0.015 
HMU reformer stack UFG 877 0.058 1.557 0.877 0.079 
Sulphur recovery unit tail gas NG 30 2.472 0.072 0.03 0.003 
Vapour combustion unit NG 27 0 0.017 0.023 0.002 
Package steam boiler UFG 404 0.0269 0.3881 0.4043 0.0366 
Acid gas flare NG 16 0.251 0.011 0.059 0.001 
Hydrocarbon flare NG 49 0.722 0.034 0.187 0.004 
Shared Sulphur Recovery Facility 
Sulphur recovery unit tail gas  30 2.14 0.062 0.026 0.002 
Gasifier Units 1 and 2 
Cogeneration (GTG + HRSG) Duct 
Burner 

NG/PSA 
Offgas 

573 0.014 0.565 0.193 0.047 

Back-up boiler N 270 0 0.012 0.003 0.001 
Syngas/SDA flare  6.3 0 0.004 0.006 0.001 
SDA unit NG 206.6 0.009 0.305 0.183 0.017 

Total Scotford Upgrader 2 17 12 9 1 
Note: The shared sulphur recovery facility is a duplicate of the other sulphur recovery units in each phase, but will 

normally be operated at reduced rates. 

(g) Exact Location and Name of All Equipment Used in Control, 
Treatment and Waste Disposal 

For the preliminary locations and types of buildings, see Section 2.7, 
Development Area Plot Plans: 

• Figure 2-9, the East Development Area 
• Figure 2-10, the North Development Area 
• Figure 2-11, the West Development Area  

Attachment B: Engineering drawings, equipment specifications and other 
project details will be developed during detailed engineering. Details required for 
Attachment B will be submitted before start-up. 

Runoff systems are described in Section 4.2, Water Collection Systems. 

Attachment C: Engineering drawings, equipment specifications and other 
project details will be developed during detailed engineering. Details required for 
Attachment C will be submitted before start-up. 

Wastewater treatment systems are described in Section 4.3, Water Treatment, 
Reuse and Release. 

Attachment E: This attachment is not applicable, as a landfill is not part of this 
application. 
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Table 12-3: Emissions from Tanks for Two Upgrading Phases 1 

Tank No. Tank Product Tank Type 

Tank 
Diameter 

(m) 

Tank 
Height 

(m) 

Emission Rate 
Maximum  

(kg/a) 
Tk-56101 RHC stabilizer bottoms Internal floating 46.1 19.5 828 

Tk-56102 RHC stabilizer bottoms Internal floating 46.1 19.5 828 

Tk-56103 Hydrocracked heavy gas-oil Fixed cone 11.0 11.0 2,032 

Tk-56110 SR HVGO Fixed cone 40.4 19.5 N/A 2 

Tk-56111 SR LVGO Fixed cone 40.4 19.5 N/A 2 

Tk-56116 Naphtha/LGO Internal floating 35.6 19.5 712 

Tk-56119 Short and long residue Fixed cone 35.9 19.5 1,600 

Tk-56119(B) Short and long residue Fixed cone 35.9 19.5 1,600 

Tk-56126 RHC 4 DeC3 bottoms Internal floating 28.7 19.5 14,956 

Tk-56158(B) Crude blend Internal floating 38.0 19.5 10,049 

Tk-56159 HOS bottoms Fixed cone 29.3 19.5 N/A 2 

Tk-56160 HOS bottoms Fixed cone 29.3 19.5 N/A 2 

Tk-56174 Sour water Internal floating 43.2 19.5 6,312 

Tk-56186 LGO purge Fixed cone 28.1 19.5 35,897 

Tk-56187 RHC LGO flushing oil Fixed cone 26.2 19.5 31,181 

Tk-56194 Light recovered oil Internal floating 23.9 19.5 587 

Tk-56195 Heavy recovered oil Internal floating 43.8 19.5 1,559 

Tk-561XXPR PR conbit Internal floating 53.8 19.5 13,732 

TK-56137 Sulphur Fixed cone 30.0 15.0 18 

TK-56138 Sulphur Fixed cone 30.0 15.0 18 

Note: 
1. The listed tanks are for Phases 1 and 2. The same number and type of tanks will be required for Phases 3 and 4. 
2. Vent to the vapour destruction unit. 

(h) Location of All Sewer Lines 

Engineering drawings, equipment specifications and other project details 
required by AENV will be developed during detailed engineering and submitted 
before start-up. 

(i) Industrial Runoff Drainage Information 

Engineering drawings, equipment specifications or other project details required 
by AENV will be developed during detailed engineering and submitted before 
construction begins. 

For a discussion of clean and potentially oily stormwater ponds and the 
wastewater treatment facility, see Section 4, Water Management. 
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(j) Location of Air Emission Discharge Points 

Exact stack locations will be forwarded when the plot plan has been finalized. 
For a detailed discussion of air emissions and dispersion modelling results, see 
EIA Volume 2, Part A. 

(k) Location of Topsoil Stockpiles 

Topsoil for the North Development Area is expected to be stored in the 
northernmost area of the project development area (west and southeast of 16-56 
21 W4M). Salvaged topsoil from the east and west development areas will be 
stored near soil stored for existing projects in southwest 31-55-21-W4M. If 
additional storage space is needed, northwest 30-55-21-W4M has been allocated 
for this purpose. Both topsoil and any subsoil suitable for reclamation will be 
stored. For details on soil storage and management for reclamation, see 
Section 10, Conservation and Reclamation Plan. The final storage location will 
be selected during detailed engineering and information on the selected location 
will be submitted to AENV before construction begins. 

5.6 Process Flow and Description 

The processing units, including the bitumen processing, gasification and sulphur 
management facilities, are described in Section 2, Processing Facilities. Utilities 
and offsites for all process facilities are discussed in Section 3. 

Water management is discussed in Section 4, Water Management. The material 
balance is described in Section 5, Material and Energy Balances. The external 
energy and utilities are discussed in Section 3.2, Third-Party-Supplied Utilities, 
and the energy balance is discussed in Section 5.2, Energy and Utility Balances. 

5.7 Products 

The types and quality of crude oil blends produced by the facility are discussed in 
Section 6.3, Product Portfolio and Shipping Plan. The market for these crude oil 
blends is discussed in Section 6.1, Market Positioning.  

Block flow diagrams are provided in Section 2, Processing Facilities. Material 
balances are provided in Section 5.1, Material Balance. 

5.8 Discharge Streams 

The Shell Scotford Upgrader Project will generate: 

• discharge streams into the air, continuously released 
• water effluent, intermittently released (batched) 
• solid waste streams, intermittently released 
• chemical waste, intermittently released 
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Air 

Discharges into the air will result from: 

• combustion by-products from gas-fired devices 

• fugitive emissions from process equipment 

• emissions from storage tanks 

• other temporary emissions from maintenance activities, such as venting, 
cleaning, steaming and sweeping 

• intermittent flaring 

For concentrations of substances released to the air, see EIA Volume 2, Part A. 

For the discharge rate per unit time, see EIA Volume 2, Part A. The emission 
rates are given on a tonnes per day basis and calculated on a 663 m3/h 
(100,000 bbl/d) basis. 

Fugitive emissions will be continuous from the equipment once the facilities 
have been started up. Combustion products will be continuous while the 
equipment is running. Emissions from the hydrogen manufacturing units will be 
significantly reduced when the gasification units are operational. The EIA is 
based on both hydrogen manufacturing units operating at about 70% maximum 
capacity to represent the most conservative air emission case. 

Water 

Water that meets approval requirements will be released to the North 
Saskatchewan River, according to the provisions listed in the AENV EPEA 
Approval. Effluent will be released on a batch basis. For the volume and quality 
of effluent generated, see Section 5.2, Energy and Utility Balances, and 
Section 4, Water Management. 

For the project’s predicted effects on water quality, including volumes, a 
description of the physical and biological characteristics, and discharge rates and 
frequency, see EIA Volume 2, Part A. 

The effluent release pumping capacity was assessed at 2,400 m3/h. 

No streams will be disposed of in a deep disposal well. 

5.9 Discharge Component Streams 

Component streams contributing to the effluent released to the North 
Saskatchewan River include: 

• raw water treatment plant return water 
• wastewater treatment plant treated water 
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5.9 Discharge Component Streams (cont’d) 

• cooling tower blowdown 
• boiler blowdown 
• stormwater 

Emissions to the air will result from the combustion of gaseous fuels, fugitive 
releases from equipment, tanks and the destruction of residual hydrogen sulphide 
in the sulphur recovery unit incinerators. 

5.10 Cooling and Boiler Blowdown Systems 

Cooling for the project facilities will be provided by air and closed-loop cooling 
water systems. Under normal operating conditions, the proposed new cooling 
towers (see Figure 12-1) will either take makeup water from the raw water ponds 
or recycle water from the wastewater treatment plant. Cool water will circulate 
from the cooling towers to the process users to provide cooling service and return 
warm water to the cooling towers. Evaporation in the cooling tower will release 
the returned heat energy to the air. Because of evaporation, the circulating water 
becomes concentrated with dissolved solids and blowdown from the system will 
be required. Fresh intake water will replace losses from evaporation and 
blowdown. Blowdown streams will be routed to the effluent holding ponds or to 
the wastewater treatment plant, if required. 

Table 12-4 shows the normal operating conditions for the new cooling towers 
proposed for the Shell Scotford Upgrader 2. 

For cooling tower design considerations, see Section 3.1, Internal Utility 
Systems. 

For a list of process chemicals used for cooling tower water maintenance, see 
Section 5.3, Catalysts and Chemicals. Circulating water will be monitored 
regularly. Cooling tower additives are typically added on an ongoing basis in 
proportion to the volume of makeup water added to the system (adjusted based 
on circulating water quality and chemistry). 

For the estimated effluent quality, see EIA Volume 2, Part A. 

Table 12-4: Cooling Tower Operating Conditions 

 

Shell Scotford 
Upgrader 2 – 

Phases 1 and 2 

Shell Scotford 
Upgrader 2 – 

Phases 3 and 4 

Sulphur 
Management 

Facility 
Gasifiers 
1 and 2 

Cooling 270 MW (970 GJ) 270 MW (970 GJ) 3 MW (10 GJ) 432 MW (1,560 GJ) 

Bays required 8 8 2 16 

Maximum circulating rate 20,000 m3 (st)/h 20,000 m3 (st)/h 200 m3 (st)/h 32,000 m3 (st)/h 

Design supply temperature 25ºC 25ºC 25ºC 25ºC 

Return temperature 43ºC 43ºC 43ºC 43ºC 

Blowdown rate 70 m3 (st)/h 70 m3 (st)/h 1 m3 (st)/h 110 m3 (st)/h 
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Figure 12-1: Cooling Tower Schematic 
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5.11 Raw Water Supply, Treatment and Use 

Water from the North Saskatchewan River will be diverted, using water intake 
facilities, to be used in each of the upgrading phases, the gasification units and 
the sulphur management facilities. 

For a description of the raw water treatment facilities, see Section 4.1, Water 
Supply and Distribution. 

Table 12-5 lists the chemicals that will be used to treat raw water. 

Table 12-5: Raw Water Treatment Chemicals 

Chemical Effect 
Sulphuric acid Decreases pH 

Sodium hydroxide Raises pH 

Sodium hypochlorite Bio control 

Alum Aids clarification 

Flocculant Aids clarification 

Sodium bisulphite Chlorine scavenger 

Anionic polymer Aids clarification 

Citric acid Reverse osmosis cleaning 

Waste produced in treating the raw water include: 

• drums and chemical totes 
• pond sludge (river sediments settled in the pond) 
• spent ion exchange resin 
• reverse osmosis membranes 

The volumes of the chemicals needed to treat the raw water will be calculated 
during detailed design. For a preliminary estimate, see Section 5.3, Catalysts and 
Chemicals. Wastes will be held in a secure facility until they are recycled or 
returned to the supplier. Waste materials that cannot be recycled or returned will 
be disposed of in an approved, secure, offsite landfill. 

Water disposal for the project is discussed in Section 4.3, Water Treatment, 
Reuse and Release. 

5.12 Sanitary Waste – Treatment and Disposal 

For a description of the project’s sanitary waste system, see Section 4.3, Water 
Treatment, Reuse and Release. 

a) About 1,400 operating staff are expected to be required during normal 
operations when the project is fully constructed. For a more detailed description 
of the number of staff expected during operations, see EIA Volume 2, Part B. 
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b) The sanitary waste from the project will be collected and treated in one of the 
wastewater treatment plants. About 200 m3/d of sanitary wastewater will be 
collected and treated from permanent facilities, such as office buildings and 
control rooms. 

c) Auxiliary approvals, such as that from the Plumbing Inspections Branch of 
Alberta Labour, will be obtained before construction, if required. 

d) Sludge from the wastewater treatment plant will be disposed of in an approved 
offsite landfill. 

5.13 Environmental Control Operations 

For a summary of the environmental management systems, see Section 9, 
Environmental Management. 

Oily Water Collection System 

An oily water sewer will be installed for the project’s process and storage 
facilities, to handle the gravity drainage from process systems and equipment 
during operations and maintenance. The oily water sewer system will be a piped 
system that collects drainage via open funnels or cups and discharges into 
collection sumps located below grade. The material in the collection sumps will 
be pumped to a recovered oil tank or the wastewater treatment unit. 

Sumps 

Sumps will be required to collect discharges from the oily water sewer system. 
These sumps will be designed for inspection, and will have containment to 
prevent contaminants from being introduced into the ground or groundwater. 
Oily water sumps will be designed to provide vacuum truck access, to enable 
floating hydrocarbons to be skimmed, if required. High-level alarms will help to 
prevent oily water from overflowing from the sump. 

Potentially Oily Stormwater Collection 

The potentially oily stormwater collection system will consist of a network of 
underground carbon steel and reinforced concrete pipes, catch basins and 
manholes. The system will collect and route surface water that might contain 
solvents, hydrocarbons or other contaminants to a potentially oily stormwater 
pond. 

The collection system will be sized to handle the first 25 mm (first flush) of 
stormwater collected from the process areas. After the first flush, the remainder 
of the stormwater will be diverted to the clean stormwater pond. Ponds will be 
constructed with earth or gravel dykes, and will be lined with two layers of an 
HDPE liner, or an HDPE liner overlaying a clay liner. 

The potentially oily stormwater will be treated in the wastewater treatment plant, 
if required. 
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Maintenance Drain Systems 

Maintenance drainage will be collected in the oily water sewer system. 

Sampling Systems 

Effluent water to be released to the North Saskatchewan River will be transferred 
from the effluent holding pond to the release pond, using transfer pumps. 
Samples will be taken for quality control and regulatory reporting purposes. After 
confirming that quality specifications are met, the water in the release pond will 
be transferred to the existing discharge line, which flows to the North 
Saskatchewan River outfall site. 

Leak Detection 

As part of the environmental management system (EMS) being developed for the 
project, an AENV-approved leak detection and repair program to monitor and 
reduce fugitive emissions will be implemented. 

Vapour Control 

Vapours will be controlled by installing control systems on tanks, consistent with 
applicable codes. Fugitive emissions will be controlled by installing industry 
practice seals, and facilities will be monitored and maintained by using the 
AENV-approved leak detection and repair program. Relief valves and process 
vents will be routed to flare to control non-routine emissions. 

Tanks requiring vapour control will either be designed with a floating roof or 
connected to a vapour combustion unit. Engineering criteria will be used to 
determine the most appropriate configuration. 

Containment Barriers 

All tanks will be designed to the standards prescribed in the: 

• Environmental Code of Practice for Aboveground and Underground Storage 
Tank Systems Containing Petroleum and Allied Petroleum Products, CCME, 
2003 

• Guidelines for Secondary Containment for Aboveground Storage Tanks, 
Industrial Waste and Wastewater Branch, Alberta Environmental Protection, 
May 16, 1997 

All field-erected storage tanks will conform to API Standard 650, Welded Steel 
Tanks for Oil Storage, and will be equipped with a below-grade collection sump 
and surrounding secondary containment system (berms) to ensure that accidental 
leaks or spills are locally contained for easy recovery. 
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Monitoring Wells 

To comply with monitoring requirements, groundwater monitoring wells have 
been installed at various locations for the AOSP Scotford Upgrader. Data on 
groundwater levels and quality from these wells, along with data collected from 
new groundwater wells installed for the Shell Scotford Upgrader 2 EIA was used 
to help define the local hydrogeology. 

Groundwater monitoring, including the location of monitoring wells, is discussed 
in EIA Volume 2, Part A. 

A groundwater monitoring program for the project will be developed in 
conjunction with AENV when detailed engineering has been completed. 

Equipment Seals 

Standard mechanical seal designs will be used for all equipment. 

Fired Heaters and Devices 

Process heaters and boilers will use natural gas or fuel gas as fuel. Low NOx 
burner technology will be applied to all burners. Energy efficiency will be 
considered in all design and equipment selections. 

Stack Sampling 

Stacks will be designed for suitable sampling, consistent with the Alberta Stack 
Sampling Code, 1995. 

Flares 

Flares will be designed to prevent the uncontrolled release of materials into the 
airshed. During maintenance or upset events, flares will take off-gases and 
combust them with natural gas or plant fuel gases at a high temperature. Flares 
will be engineered to operate with a stable, smokeless jet flame under a range of 
operating conditions. The high operating temperature and exit velocity disperse, 
and help manage ground-level concentrations of, combustion products. For the 
estimated loads, see Section 3.4, Flare System. 

Flares are an integral part of the site emergency response equipment. 

Shell Claus Off-Gas Treating and Incineration 

Shell is designing all sulphur recovery units within the scope of the project to 
include Shell Claus off-gas treating (SCOT) units to recover 99.8% of the 
sulphur sent to the sulphur plant. Gases that leave the SCOT unit contain the 
0.2% of the sulphur compounds that cannot be recovered in the unit. These 
compounds are combusted with natural gas in the incinerator at a guaranteed 
efficiency of 98%. 
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Shell Claus Off-Gas Treating and Incineration (cont’d) 

The incinerators will initially operate at a stack top temperature of 538ºC but, to 
conserve natural gas, once stable operation is reached, Shell intends to test the 
unit and apply to AENV for permission to reduce the temperature. The 
incinerators serve to convert hydrogen sulphide and any other sulphur 
compounds to sulphur dioxide. Stack top temperatures might be increased up to 
650ºC during off-normal operating conditions to ensure enhanced dispersion of 
stack gases. 

Wastewater Treatment Strategy 

The wastewater treatment units will treat wastewater streams from the proposed 
new process units. The wastewater treatment facility will remove oil and organic 
materials from the waste streams, as well as nutrients.  

When process conditions allow, most of this treated water will be used as 
makeup water for the new cooling tower. 

The wastewater treatment facilities are described in Section 4.3, Water 
Treatment, Reuse and Release. 

Truck and Railway Loading and Unloading Stations 

A truck and rail unloading facility for heavy aromatic oil will be installed. 

Unloading facilities within the sulphur management facilities will enable molten 
sulphur to be unloaded into storage tanks. However, during the early phases of 
development, liquid sulphur will continue to be loaded into railcars. 

Catalyst will be delivered by truck and unloaded into the catalyst handling 
systems. Spent catalyst will be stored, then loaded onto railcars and taken for 
regeneration or reuse. 

Solid loadout facilities required to support the shipping of formed sulphur will be 
provided as part of the sulphur management facility. Features that provide safety 
for operators during sulphur loading procedures, and minimize effects on the 
environment, include: 

• spill control – to prevent spills: 

• railcars will be loaded one car at a time. The filling volume will be 
determined by the weight change in the railcar to reduce the risk of 
spillage. 

• areas adjacent to, and between, the railway tracks, will be paved with 
concrete, and all joints will be sealed with embedded waterstops or 
elastomer sealant 

• drainage – truck and rail unloading areas for product will be concreted and 
bermed, and will drain to the potentially oily water sewer 
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• dust control – facilities will be provided to prevent sulphur dust from being 
released to the atmosphere at transfer and loading points 

5.14 Underground and Aboveground Storage Tanks 

No underground storage tanks will be installed. Sumps for oily water collection 
are included in the design. For information on aboveground storage tanks, see 
Table 12-3, Emissions from Tanks, and Section 3, Storage and Metering. 

• Table 3-3, New Hydrocarbon Tankage Requirements 
• Table 3-4, Project Utility Tankage Requirements 

5.15 Underground Storage Tanks – Controls 

No underground storage tanks will be installed for the project. 

5.16 Potable Water 

Potable water for the project will be supplied by the municipal distribution line 
that is to be installed parallel to Range Road 214. The potable water storage tank 
and distribution system will comply with all requirements of the AENV approval.  

5.17 Reciprocating or Turbine Engines 

No reciprocating or turbine engines are planned to be used as compressor drivers 
for this project. Reciprocating drives will be used for emergency power 
generation, but they will not run continuously. 

5.18 Stack Locations 

Plot plans of the proposed development are provided in Section 2.7, 
Development Area Plot Plans: 

• Figure 2-9, East Development Area 
• Figure 2-10, North Development Area 
• Figure 2-11, West Development Area 

Flare systems, including the estimated loads, are discussed in Section 3.4, Flare 
System. Estimated emissions from stacks and flares, including dispersion 
modelling results and such physical details as location, height and diameter, are 
provided in EIA Volume 2, Part A. 

5.19 Compressor Building Height 

The peak height of compressor buildings will be about 16 m. Compressors have 
been designed with electrically driven motors. 

5.20 Fired Heaters 

The estimated emission rates, heater duties and other information on gas-fired 
heaters are provided in Table 12-2. For the air emission point source information 
requested in Attachment D-A1, see Table 12-3. For additional information on  
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5.20 Fired Heaters (cont’d) 

point sources of emissions, including stack height and diameter, see EIA 
Volume 2, Part A. 

5.21 Standby Systems 

Standby systems were not modelled as part of the operating units because they 
only operate under abnormal conditions. Consequently, their use is intermittent 
and they do not contribute to air, water or soil contaminants at a level requiring 
assessment. 

Power Supply 

Electrical power requirements for the project will be supplied by the Alberta grid. 
A new substation will be installed. 

Secondary Circuit 

Where necessary, operating systems will be fed from two independent circuits. If 
electrical power fails along one circuit, the second circuit will continue to supply 
power to equipment. Duplicate electrical power feeds will be restricted to critical 
equipment that would cause a safety or environmental risk if it were to fail 
suddenly. 

Uninterruptible Power Supply 

A set of battery banks will be maintained in each critical control area. The 
batteries will allow control functions to operate during an electrical power 
outage, allowing a safe and orderly shutdown.  

Back-Up Power Generator 

Diesel-driven power generators will be integrated into the site power supply grid 
to provide limited power for critical equipment if a total power failure occurred. 
Back-up power generation will only supply enough power to allow process 
systems to be shut down safely and normally, and is not intended to replace the 
line power feed. 

Diesel-driven emergency generators will be installed for each phase of 
upgrading, gasification, and for the sulphur management facility. The emergency 
generators will provide emergency power for:  

• the Scotford Upgrader 2, Phase 1, 2, 3 and 4 – 5 MW each 
• gasifiers 1 and 2 – 3 MW each 
• the sulphur management facility – 1 MW 

Details on the emergency generators will be developed during detailed 
engineering. 
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Alternative Drivers 

Steam-turbine drivers will be installed on pump applications that are considered 
critical to the safe operation or shutdown of the process. 

Fire Water Pumps 

Electric-driven and diesel-driven fire water pumps will be used to provide fire 
water service. The fire water system will be integrated with fire water systems at 
other Scotford Complex facilities. This will allow redundancy and piping loops, 
which will increase the reliability of both fire water distribution systems. 

5.22 Flare Stacks 

The flare and flare relief systems, including the flare loads expected during a 
process unit failure and information on flare tip design, igniters and type of 
assist, are provided in Section 3.4, Flare System. Further details will be 
developed during detailed engineering and provided to AENV before start-up. 

Estimated emissions from stacks and flares, including such physical details as 
location, height and diameter, are provided in EIA Volume 2, Part A.  

5.23 On-Site Flare Pits 

The project will not have an on-site flare pit. 

5.24 Inactive or Former Flare Pits 

No inactive or former flare pits are located on the Shell Scotford Upgrader 2 site. 

5.25 Emergency Flaring Scenario 

Control philosophies, systems and a shutdown hierarchy will be designed to 
provide optimum safety and to reduce the loss of inventory during process 
upsets. The flare loads expected during several different process unit failures are 
identified in EIA Volume 2, Part A.  

A site-wide power failure for an extended period would result in the process units 
going off-line simultaneously, causing the highest dependency on the flares. 

Some conditions, such as fluctuations in normal operation, preparing equipment 
for maintenance, and normal start-up and shutdown operations, might cause 
short-term flaring until the equipment is taken off-line or the transient condition 
passes. These flaring events were assessed in the Application Case air 
assessment. For a list of inputs to the air modelling, see EIA Volume 2, Part A. 

5.26 Solid Waste Incineration 

Solid waste will not be incinerated at the Shell Scotford Upgrader 2. 
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5.27 Ambient Ground-Level Concentration of Air Contaminants 

For the air dispersion modelling results, see EIA Volume 2, Part A. 

6 Renewal Applications 

Not applicable. 

7 Applications for Activity Change or an Amendment 

Not applicable. 

3.1(d) EUB APPROVAL INFORMATION 

8 New/Renewal/Change 

8.1 Approval Date 

Shell Canada Limited is applying to the EUB for approval under the Oil Sands 
Conservation Act (OSCA), and to AENV for approval under EPEA, for the 
proposed Scotford Upgrader 2 Project. 

8.2 EUB Approval Number 

Not applicable. 

8.3 Comments on Any Environmental Terms and Conditions of the EUB 
Approval 

Not applicable. 

3.1(e) ENVIRONMENTAL IMPACT ASSESSMENT REQUIREMENT 

9.1 Was an Environmental Impact Assessment (EIA) required? 

Alberta Environment requested Shell to conduct an EIA in a letter dated 
February 28, 2007. An EIA (see Volume 2, Parts A and B) was prepared for the 
Shell Scotford Upgrader 2. The results are summarized in Section 11, EIA 
Summary. 

9.2 Date of EIA Submission 

The EIA submission date is the same as the date shown on the cover letter at the 
front of this volume. 
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3.1(f) COPIES OF EXISTING APPROVALS FOR OTHER SITE ACTIVITIES 

10.1 Copies of Applicable Existing Approvals 

There are no existing approvals for the Shell Scotford Upgrader 2 Project, which 
is a proposed facility wholly owned by Shell. 

3.1(g) PROJECT SCHEDULE 

11 New Plants 

11.1 Proposal Dates for New Plant 

For the project schedule, see Section 1.2, Proposed Development. 

12 Renewal Applications 

Not applicable. 

13 Applications for Activity Change or an Amendment 

Not applicable. 

3.1(h) SUBSTANCES RELEASED INTO THE ENVIRONMENT 

14 New Plants 

14.1 Substances Used in Production Process 

For a list of substances used in the production process, see Section 5.3, Catalysts 
and Chemicals. 

14.2 Sources of Raw Water 

Raw water sources, use and quantities are discussed in: 

• Section 4.1, Water Supply and Distribution 
• Section 5, Material and Energy Balances 

14.3 Sources of Released Substances 

For the sources of substances estimated to be released to the airshed, see: 

• Table 12-2, for point source emissions 
• Table 12-3, for emissions from tanks 
• Table 12-6, for emissions of VOCs 

For additional information on air emissions and the sources and quantities of 
substances released to waters, see EIA Volume 2, Part A. 
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14.3 Sources of Released Substances (cont’d) 

The method of effluent release to the North Saskatchewan River is discussed in 
Section 4.3, Water Treatment, Reuse and Release. 

Table 12-6: Estimated Volatile Organic Compound Emissions 

Substance 
Shell Upgrader 2

(t/a) 
Total VOC 914 

Estimated emissions of key species 
Benzene 5.0 

Cyclohexane 9.4 

Ethyl benzene 0.8 

Toluene 6.5 

Xylene 3.7 

n-hexane 116.1 

14.4  Quantities of Released Substances 

For the quantities of substances expected to be released to the airshed, see: 

• Table 12-2, for point source emissions 
• Table 12-3, for emissions from tanks 
• Table 12-6, for emissions of VOCs 

For additional information on air emissions and the sources and quantities of 
substances released to waters, see EIA Volume 2, Part A. 

The quantity of effluent release to the North Saskatchewan River is discussed in 
Section 4.3, Water Treatment, Reuse and Release, and in EIA Volume 2, Part A. 

14.5  Methods of Release 

Methods of effluent release to the North Saskatchewan River are discussed in 
Section 4, Water Management. Emissions to the airshed are discussed in EIA 
Volume 2, Part A. 

14.6  Minimization Controls 

The project design includes facilities to reduce the quantity of contaminants 
released to the environment. For a discussion of these minimization controls, see 
Section 9, Environmental Management and EIA Volume 2, Part A. 

14.7 Industrial Runoff 

The stormwater system for the upgrader is discussed in Section 4, Water 
Management. Stormwater runoff is not released independently of other effluents 
from the site. For the quality of effluent returned to the river from the effluent 
holding ponds, see Section 4.3, Water Treatment, Reuse and Release. 
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Information on the industrial runoff drainage system to support requirements for 
Attachment B will be developed during detailed design and provided before 
construction begins. 

A one-in-10-year storm was used to determine the size of the stormwater 
collection system. This water will either be recycled back to the process or 
treated in the wastewater treatment plant, so no rainwater can be considered 
runoff water. 

15  For Renewal Applications 

Not applicable. 

16 For Applications for Activity Change or an Amendment 

Not applicable. 

3.1(i) ENVIRONMENTAL MONITORING DATA 

17 New Plants 

17.1 Environmental Baseline Data 

The baseline environmental data collected at the site is discussed in EIA 
Volume 2, Part A.  

17.2 Hydrogeological Characteristics and Groundwater Monitoring Data 

For a description of hydrogeological characteristics and groundwater monitoring 
data, see EIA Volume 2, Part A. A groundwater monitoring program will be 
developed in conjunction with AENV before start-up. The program will include: 

• the frequency of monitoring 

• the parameters for which water will be tested 

• the quality assurance and quality control (QA/QC) procedures or 
requirements for sampling and analytical testing 

• the groundwater response plan, if contaminants are identified 

18 Renewal Applications 

Not applicable. 

19 Application for Activity Change or an Amendment 

Not applicable. 
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3.1(j) RELEASE CONTROL SYSTEM SUMMARY DURING PREVIOUS APPROVAL 

20 New Plants 

Not applicable. 

21 Renewal Applications 

Not applicable. 

22 Application for Activity Change or an Amendment 

Not applicable. 

3.1(k) PROCESS TECHNOLOGY, PRACTICES AND CONTROLS 

23 New Plants 

(a) Alternate Process and Technologies 

For a discussion of the technology used in the Shell Scotford Upgrader 2 Project, 
see Section 2.1, Introduction. 

(b) Input Substitution 

For a discussion of the input substitution for the proposed project, see 
Section 2.2, Feedstock. 

(c) Industry Guidelines and Standards 

For the design standards and practices used for the project, see Section 12.1. 

(d) Typical Environmental Approvals 

Industrial activities near the Scotford Complex include: 

• fertilizer plants 
• petrochemical plants 
• chemical manufacturing and processing plants 
• quarries 
• logging 
• underground storage caverns 
• oil and gas exploration and development (well sites) 
• water disposal and injection facilities 

The most recently approved upgrading facility is the AOSP Scotford Upgrader 
Expansion 1, which included a renewal of the AOSP Scotford Upgrader 
approval. Shell is using the knowledge and lessons learned from the AOSP 
Scotford Upgrader and Expansion 1 projects to improve the design of the new 
facilities for the Shell Scotford Upgrader 2 Project. 
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(e) Potential Environmental Impacts 

For information on potential environmental impacts, see: 

• Section 11, EIA Summary 
• EIA Volume 2, Parts A and B 

(f) Unique Situation Due to Location 

Companies involved with heavy industrial activity are clustered near Range 
Road 214, north of Highway 15, including: 

• Gulf Chemicals 
• Air Liquide Canada Inc. 
• Shell Canada Products 
• Shell Chemicals Canada Ltd. 
• BA Energy Inc. 

(g) Ambient Guidelines and Standards 

For a discussion of ambient guidelines and standards, see EIA Volume 2, Part A. 

Shell will implement Shell Claus off-gas treatment on all sulphur recovery units 
constructed for the project. A shared sulphur recovery facility is included in the 
design to: 

• further increase the reliability of the sulphur recovery units 

• allow improved sulphur recovery from rich amines re-routed from Shell’s 
Scotford Refinery 

This design configuration will allow Shell to achieve higher sulphur recovery and 
lower sulphur dioxide emissions to the region from the refinery’s rich amine, 
which was previously treated in the AOSP Scotford Upgrader sulphur recovery 
unit that operates at a 99.2% recovery rate. 

23.2 Alternatives to Releasing Substances 

For a discussion of the environmental management system, see Section 9, 
Environmental Management. For alternatives to releasing substances to the 
environment, see: 

• Section 2.5, Sulphur Recovery  
• Section 4.4, Water Intensity and Reduction Plan 
• Section 9.7, Greenhouse Gas Management, including carbon dioxide capture 

24 Renewal Applications 

Not applicable. 
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25 Applications for Activity Change or an Amendment 

Not applicable. 

3.1(l) DISPOSITION OF WASTE 

26 New Plants 

26.1 Attachment A 

The information required in Attachment A is provided in Table 12-7.  

Table 12-7: Disposition of Waste 

Waste Category Storage and Disposal Method, Location and Execution Strategy 
Liquids:  

• Boiler blowdown water Sent to the effluent holding pond for testing and release to the North 
Saskatchewan River. 

• Cooling water blowdown Sent to the effluent holding pond for testing and release to the North 
Saskatchewan River. 

• Equipment wash Treated in the wastewater treatment plant. 

• Filter backwash Returned to the raw water pond for reuse. 

• Floor wash Collected in the potentially oily sewer and treated in the wastewater treatment 
plant. 

• Glycol Used in the heat tracing system. Recycled. 

• Heat medium  Used in the heat tracing system. Recycled. 

• Laboratory waste Stored in a hazardous waste storage building, picked up by contractor and 
removed for recycling or disposal. 

• Methanol Never encountered. 

• Other chemicals Stored in local collection containers and returned for recycle. 

• Other hydrocarbon-
contaminated material 

Sent to an approved hazardous waste disposal or destruction site. 

• Other sweeteners Never encountered. 

• Paint Stored in hazardous waste storage building, picked up by contractor and removed 
for recycling or disposal. 

• Potentially oily surface runoff Potentially oily contaminated stormwater from drains is sent to the wastewater 
treatment plant for treatment and reuse or discharge. 

• Produced water Never encountered. 

• Reverse osmosis reject Sent to the effluent pond for testing and release to the North Saskatchewan River. 

• Sanitary sewage system 
(permanent) 

Treated in the waste water treatment plant. 

• Sanitary sewage system 
(temporary) 

Portable toilet facilities and temporary holding tanks will be emptied by an outside 
contractor, as required. Waste will be taken to a municipal wastewater treatment 
facility for treatment. 

• Spent amine Stored in hazardous waste storage building. Picked up by contractor and removed 
for recycling or disposal. Limited amounts might be treated in the wastewater 
treatment plant. 
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Table 12-7: Disposition of Waste (cont’d) 

Waste Category Storage and Disposal Method, Location and Execution Strategy 
Liquids (cont’d):  

• Spent solvents Stored in hazardous waste storage building, picked up by contractor and removed 
for recycling. 

• Steam condensate Collected in the condensate drums and recycled to the boilers. 

• Surface runoff Collected in clean stormwater pond and normally reused. 

• Turnaround wastes Waste, such as soda ash and exchanger bundle washwater, are normally treated 
in the wastewater treatment plant. Untreatable liquids and particulates are 
recovered, recycled or managed in an approved waste disposal site. 

• Vents to flare system Routed to the hydrocarbon flare system for combustion to carbon dioxide 
vapours, water and sulphur dioxide (if sulphur components are present). 

• Vessel drains Gravity drained to the oily water sewer lift station within each process unit and 
pumped out to the utilities and offsites wastewater treatment plant for treatment. 
Hydrocarbons are pumped back to the light and heavy recovered oil tanks. 

• Water treatment wastewater Sent to the effluent holding pond for testing and release to the North 
Saskatchewan River. Microfilter reject is sent to the raw water pond for reuse. 

Sludge:  

• API separator Removed off site by contractor for oil recovery and disposal. 

• Cooling tower Sludge is removed during maintenance and sent to an approved landfill. 

• Diatomaceous earth Never encountered. 

• Raw water pond sludge Removed by truck and disposed of in approved landfills. 

• Reclaimer bottoms Never encountered. 

• Septic tank No septic tanks on the upgrader site. Septic waste sent to the wastewater 
treatment plant. 

• Tank sludge Accumulated in bottom of storage tank and removed during regularly scheduled 
turnarounds, by contractor, for reuse and recovery or removed offsite for oil 
recovery and disposal. 

• Waste oil sludge Removed from vessels during regular scheduled turnarounds, by a contractor, 
and removed offsite for recycling and disposal. 

• Wastewater treatment plant 
sludge 

Removed from the wastewater treatment plant tanks during regular maintenance 
activities, picked up by contractor and taken to an approved offsite waste disposal 
site. 

Solids:  

• Asbestos Never encountered. 

• Baghouse dusts Never encountered. 

• Capacitors Stored in hazardous waste storage building, picked up by contractor and recycled. 

• Carbon filters Never encountered. 

• Cartridge filters Stored in hazardous waste storage building, picked up by contractor and 
incinerated in approved offsite waste disposal site for contaminated solids (i.e., 
Swan Hills). 

• Catalyst Stored in hoppers, and returned for recycling and metal collection. 

• Contaminated sulphur pastilles Stored in bins and disposed of in approved landfill. 

• Desiccant Never encountered. 
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Table 12-7: Disposition of Waste (cont’d) 

Waste Category Storage and Disposal Method, Location and Execution Strategy 
Solids (cont’d):  

• Effluent recovery unit salts Stored in bins and disposed of in approved landfill. 

• Empty plastic and metal drums Stored in hazardous waste storage building, picked up by contractor, rinsed and 
recycled. 

• General refuse, including 
kitchen waste 

Picked up by a contractor and sent to an approved landfill or waste recycling 
facility. 

• Incinerator ash Never encountered. 

• Ion exchange resin Sent to an approved landfill for disposal. 

• Iron sponge or other Never encountered. 

• Pop cans, bottles, plastics, 
paper, cardboard 

Recycled. 

• Scrap metal and pallets and 
construction material 

Picked up by contractor for reuse. 

• Slag from gasifiers Stored in hoppers and disposed of in approved landfill. 

• Sock filters Never encountered. 

• Spill debris Stored in hazardous waste storage building, picked up by contractor and recycled. 

Other:  

• Aerosol cans Stored in hazardous waste storage building, picked up by contractor and removed 
for recycling or disposal. 

• Dirty sulphur Sent to an approved landfill for disposal. 

• Drum wash Slop oil tanks for recycle. 

• Pigging waste Slop oil tanks for recycle. 

• Pond skimming Never encountered. 

• Rags and absorbents Stored in hazardous waste storage building, picked up by contractor and removed 
for recycling or disposal. 

• Sulphur remelt Reformed in the sulphur management facility. 

• Sulphur-contaminated soil Stored in hazardous waste storage building, picked up by contractor and removed 
for recycling or disposal. 

• Transformer oil Stored in hazardous waste storage building, picked up by contractor and removed 
for recycling or disposal. 

• Waste received from off site Never encountered. 

26.2 Waste Minimization 

Waste management is discussed in Section 9.4, Waste Management. 

26.3 Wastewater and Air Emissions Treatment 

For a discussion of the wastewater treatment facilities, see: 

• Section 4.3, Water Treatment Reuse and Release 
• Section 12, 5.5(f), for a description of the Scotford Complex effluent outfall 
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Information in support of Attachment C will be developed during detailed design 
and provided to AENV before construction begins. 

27 Renewal Applications 

Not applicable. 

28 Applications for Activity Change or an Amendment 

Not applicable. 

3.1(m) SURFACE DISTURBANCE 

29 New Plants 

29.1 Extent and Nature of Surface Disturbance 

For a discussion of the extent and nature of surface disturbances that will result 
from the project, see EIA Volume 2: 

• Part A: 

• project description 
• surface water 

• Part B: 

• terrain and soils 
• vegetation 
• emission effects on soils, vegetation and surface water 

30 Renewal Applications 

Not applicable. 

31 Applications for Activity Change or an Amendment 

Not applicable. 

3.1(n) EMERGENCY RESPONSE PLAN  

32.1 Emergency Response Plan Filing with Local Authority 

(a) Statement of Confirmation that Plan was Sent 

Shell will adopt the AOSP Scotford Upgrader emergency response plan (ERP), 
which is part of Shell’s environmental management system (EMS). The EMS is 
ISO 14001 certified, and is maintained and implemented consistent with that 
standard. The ERP will be re-filed before the Shell Scotford Upgrader 2 Project 
starts up. 
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(b) Date of Initial Preparation and Subsequent Amendments 

The AOSP Scotford Upgrader ERP was initially prepared in March 2002. The 
document is updated, as needed, to meet changing operational requirements. That 
plan will be adopted for the Shell Scotford Upgrader 2 Project. 

(c) Agencies to which AOSP Scotford Upgrader ERP was Sent 

Northeast Region Community Awareness Emergency Response 

The AOSP Scotford Upgrader ERP was filed with the EUB on May 12, 2006. 

The ERP will be integrated with the Northeast Region Community Awareness 
Emergency Response (NRCAER) plan. The NRCAER organization will provide 
a coordinated emergency response to deal with all natural and industrial 
emergencies that affect the people and property of any of its members. 

The NRCAER: 

• ensures that stakeholders’ ERPs are compatible 

• provides stakeholders with access to, and assistance from, the combined 
resources of the region 

• provides for cooperation between industry, government agencies and the 
community, if local resources are unable to control and mitigate an 
emergency 

Coordination with the AOSP Scotford Upgrader, Scotford Refinery and 
Chemical Plant (Scotford) 

The emergency response needs for the proposed facilities are similar to those of 
the AOSP Scotford Upgrader and the adjacent Scotford Refinery. Therefore, the 
ERP for the Shell Scotford Upgrader 2 will be coordinated with the ERP for the 
Scotford Complex. 

The proposed sulphur management facility will require an expansion of the 
sulphur hazard management equipment and a review of the management system 
to ensure that procedures required to respond to an emergency in the sulphur 
management facility are adequately addressed. 

3.1(o) SUBSTANCE RELEASE CONTINGENCY PLANS 

33.1 Scope of Environmental Contingency Plan 

Shell has developed a comprehensive spill response plan, which is described in 
the AOSP Scotford Emergency Response Plan and in the environmental 
operating procedures. The spill response plan provides for quick response, 
containment and cleanup of spills, thus minimizing potential impacts to the soil 
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and groundwater. The AOSP ERP and the spill response plan will be adopted for 
the Shell Scotford Upgrader 2 Project. 

For information on the ERP, see Section 9.5, Emergency Preparedness and 
Response. For information on spill response, see Section 9.6, Reporting Spills 
and Emissions. 

3.1(p) CONSERVATION AND RECLAMATION PLAN 

34 New Plants 

34.1 Soil Assessment 

For information on soils and vegetation in the development area, see: 

• Section 10, Conservation and Reclamation Plan  
• EIA Volume 2, Part B 

34.2 Conservation and Reclamation Plan 

For the Conservation and Reclamation Plan for the Shell Scotford Upgrader 2 
Project, see Section 10. 

35 Renewal Applications 

Not applicable. 

36 Applications for Activity Change or an Amendment 

36.1 Conservation and Reclamation Plans 

Not applicable. 

36.2 Abandonment and Decontamination Plans 

(a) Abandonment Plan 

Shell is not applying for approval to abandon facilities. 

(b) Decontamination Plan and Spill Control and Clean-up Procedures 

Not applicable. 

3.1(q) PUBLIC CONSULTATION 

37 New Plants 

The public consultation program conducted for the project is discussed in 
Section 8, Public Consultation.  
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38 Renewal Applications  

Not applicable. 

39 Applications for Activity Change or an Amendment 

Not applicable. 

3.1(r) OTHER INFORMATION SUBMITTED UNDER EPEA 

40.1 Potable Water Regulation 122/93  

Information on the following items will be developed during detailed engineering 
and submitted to AENV for review: 

• dewatering 
• hydrotesting water 
• potable water 

3.1(s) OTHER INFORMATION REQUIRED BY THE DIRECTOR 

41 Waiver of Requirements 

41.1 Confirmation of Information 

Shell confirms that it has provided the information required under the Act. Shell 
will provide further information if requested by the Director. 

Confirmation of Procedure 

Shell confirms that it is following the EPEA approvals process outlined in 
Attachment F of the EPEA Guide to Content of Industrial Approval Applications. 
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Section 12.3
 AENV APPROVAL REQUIREMENTS 

APPLICATION FOR APPROVAL OF THE 
SCOTFORD UPGRADER 2 PROJECT 
VOLUME 1: PROJECT DESCRIPTION 

 

 APPLICATION FOR NEW WATER ACT 
APPROVAL 

 
APPROVAL REQUESTED 

Shell is requesting a new approval to withdraw up to 3,500 m3/h (24,860 acre-
feet per year) of water from the North Saskatchewan River for industrial use. The 
water will supply the Scotford Upgrader 2 facilities. Water will be withdrawn 
from the river through a river water pumphouse. This pumphouse is the subject 
of a separate approval process currently underway. 

A copy of the application is included in Attachment 1. 
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Attachment 1: Application Under the
Water Act for Approvals and/or Licences
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VOLUME 1: PROJECT DESCRIPTION 

 

 GLOSSARY 

 

% The symbol for percent. 

± The symbol for plus or minus. 

°C The symbol for degree Celsius. 

µm The symbol for micron. 

< The symbol for less than. 

> The symbol for more than. 

7Q10 The abbreviation for the lowest seven-day consecutive flow that occurs on 
average once every 10 years. 

a The metric symbol for year (annum). 

A&V The abbreviation for atmospheric and vacuum. 

AAAQO The abbreviation for Alberta Ambient Air Quality Objectives.  

AAFRD The abbreviation for Alberta Agriculture, Food and Rural Development. 

acre-feet A unit of volume equivalent to the volume (as of oil or water) necessary to 
cover one acre to a depth of one foot. One acre foot equals 7,758 barrels, 
325,829 gallons or 43,560 m3. 

acrolein A type of volatile organic compound, generated from diesel combustion, 
that, under chronic exposure, can result in respiratory congestion and 
irritation of the eyes, nose and throat. 

adaptive management A continuous improvement process of planning, implementing and 
evaluating results through monitoring and research programs and 
developing new plans from what has been learned. 

adverse effect An undesirable or harmful effect to an organism (human, animal or plant) 
indicated by some result, such as mortality, altered food consumption, 
altered body and organ weights, altered enzyme concentrations, or visible 
pathological changes. 
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AENV The abbreviation for Alberta Environment. Formerly known as Alberta 
Environmental Protection (AEP). 

AEP The abbreviation for Alberta Environmental Protection.  

AFN The abbreviation for Alexander First Nation. 

AHS The abbreviation for Albian heavy synthetic. 

AIHA The abbreviation for Alberta Industrial Heartland Association. 

ambient The conditions surrounding an organism or area. 

Albian heavy synthetic A heavy crude oil mix of sweet and sour synthetic blends. 

Albian mixed sweet A light crude that contains sour light gas-oil or vacuum gas-oil and 
deasphalted residue. 

Albian synthetic blend A light sour crude that contains sour light gas-oil and vacuum gas-oil. 

amine A class of organic compounds that can de derived from ammonia by 
replacing one or more hydrogens with organic radicals. 

amine regeneration unit Equipment that removes absorbed acid gases from amine to a reusable 
condition for acid gas absorption. 

AMS The abbreviation for Albian mixed sweet. 

AOSP The abbreviation for Athabasca Oil Sands Project. 

AOSP joint venture Shell Canada Limited (60%), Chevron Canada Limited (40%) and Western 
Oil Sands Inc. (20%), which own the Athabasca Oil Sands Project’s oil 
sands mining development and bitumen upgrading facilities. 

API The abbreviation for American Petroleum Institute. 

aquifer A water-saturated, permeable body of rock capable of transmitting 
significant or usable quantities of groundwater to wells and springs under 
ordinary hydraulic gradients. 

ASB The abbreviation for Albian synthetic blend. 

asphaltenes Any of the dark, solid constituents of crude oil or bitumen that are soluble 
in carbon disulphide but insoluble in paraffin naphthas. 

ASWQG The abbreviation for Alberta Surface Water Quality Guidelines.  

BATEA The abbreviation for best available technology economically achievable. 
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baseline A surveyed or predicted condition that serves as a reference point on which 
later surveys are coordinated or correlated. 

bbl The abbreviation for barrel. 

bbl/cd The abbreviation for barrels per calendar day. 

bbl/d The abbreviation for barrels per day. 

bbl/sd The abbreviation for barrels per stream day. 

bbl/yr The abbreviation for barrels per year. 

BFW The abbreviation for boiler feedwater. 

bitumen A naturally occurring viscous mixture mainly of hydrocarbons heavier than 
conventional crude oils, that might contain high sulphur compounds and 
that, in its naturally occurring state, will not flow to a well. 

blowdown The act of emptying or depressurizing material in a vessel. 

bottoms The substance left after distilling all but the heaviest components from 
crude oil in petroleum refinery operations. Also known as residue. 

BS&W The abbreviation for basic sediment and water. 

C&R The abbreviation for conservation and reclamation. 

C2 The chemical formula for ethane and lighter gases. 

C3 The chemical formula for propane. 

C4 The chemical formula for butane. 

CAPP The abbreviation for Canadian Association of Petroleum Producers. 

catalyst A substance that reduces the peak activation energy required for a chemical 
reaction, such as by allowing the reaction to occur at a lower temperature. 

CCEMA The abbreviation for the Climate Change and Emissions Management Act. 

CCME The abbreviation for Canadian Council of Ministers of the Environment. 

CEAA The abbreviation for Canadian Environmental Assessment Agency. 

CEMA The abbreviation for Cumulative Environmental Management Association. 

CEMS The abbreviation for continuous emission management system. 

CEPA The abbreviation for the Canadian Environmental Protection Act. 
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cm The metric symbol for centimetre. 

CMA The abbreviation for Census Metropolitan Area. 

CO2 The chemical formula for carbon dioxide. 

coke A solid residue that contains mainly carbon produced from the (dry) 
distillation of petroleum or carbonaceous materials. 

coking A process for thermally converting the heavy residual bottoms of crude oil 
entirely to lower-boiling petroleum products and by-product petroleum 
coke. 

condensate A light hydrocarbon liquid obtained by condensing hydrocarbon vapours. 
Condensate typically contains mostly propane, butane and pentane. 

CWQG The abbreviation for Canadian Water Quality Guidelines.  

DAF The abbreviation for dissolved air flotation. 

dBA The symbol for adjusted decibel.  

deasphalting The process of removing asphaltic substances that tend to form carbon 
deposits when lubricating oils are heated. 

DFO The abbreviation for Fisheries and Oceans Canada. 

dilbit The abbreviation for diluted bitumen. 

diluent A light liquid hydrocarbon added to bitumen to lower viscosity and 
density. 

DIPA The abbreviation for di-isopropanol amine. 

DOA The abbreviation for deasphalted oil.  

effluent The liquid waste of industrial processing. 

EIA The abbreviation for environmental impact assessment. 

elastomer A polymer that will stretch rapidly under high tension. 

EMS The abbreviation for environmental management system. 

EPEA The abbreviation for Environmental Protection and Enhancement Act. 

ERP The abbreviation for emergency response plan. 

EUB The abbreviation for Alberta Energy and Utilities Board. 
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FAP The abbreviation for Fort Air Partnership. 

fines, mineral A material that is composed of silt and clay particles. 

fire water Water that is used for fire fighting. 

flocculant A reagent that is added to a dispersion of solids in a liquid, to bring 
together the fine particles to form flocs. 

footprint The amount and shape of the area occupied. 

fugitive emissions Trace amounts of uncombusted substances that are released into the 
atmosphere during normal facility and plant operations. 

gas-oil A petroleum distillate, boiling in the range of 232 to 426°C. It usually 
includes kerosene, diesel fuel, heating oils and light fuel oils. 

GDP The abbreviation for gross domestic product.  

geotextile A woven or non-woven fabric, manufactured from synthetic fibres or 
yarns, that is designed to serve as a continuous membrane between soil and 
aggregate in a variety of earth structures. 

GJ The metric symbol for gigajoule. 

GJ/h The metric symbol for gigajoules per hour. 

glycol A group of compounds, such as ethylene glycol and diethylene glycol, used 
to dehydrate gaseous or liquid hydrocarbons or to cool fluids (liquid or 
gas) by acting as a heat transfer medium. 

greenhouse gas A wide variety of gases that trap heat near the Earth’s surface, preventing 
its escape into space. Greenhouse gases, such as carbon dioxide, methane, 
nitrous oxide and water vapour, occur naturally or result from human 
activities, such as the burning of fossil fuels. 

groundwater Subsurface water that occurs, beneath the water table, in soils and 
geological formations that are fully saturated. It is the water within the 
earth that supplies water wells and springs. 

GTG The abbreviation for gas turbine generator. 

h The metric symbol for hour. 

H2 The chemical formula for hydrogen. 

H2S The chemical formula for hydrogen sulphide. 

ha The metric symbol for hectare. 
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habitat The part of the physical environment in which a plant or animal lives. 

hazardous waste Any waste material that presents a potential for unwanted consequences to 
people, property or the environment. 

HDPE The abbreviation for high-density polyethylene. 

HEMP The abbreviation for hazards and effects management process. 

HMU The abbreviation for hydrogen manufacturing unit. 

HOS The abbreviation for heavy oil stripper. 

HRSG The abbreviation for heat recovery steam generator. 

HSE The abbreviation for health, safety and environment. 

HVGO The abbreviation for heavy vacuum gas-oil. 

hydrocarbon A compound that consists of mainly hydrogen and carbon. The simplest 
hydrocarbons are gases at ordinary temperatures, with increasing 
complexity of molecular structure they become liquids and solids. Natural 
gas and petroleum are mixes of hydrocarbons. 

hydroconversion The process of adding hydrogen to crude-oil residues to produce light oil 
products. 

hydrocracking A catalytic, high-pressure petroleum refinery process that is flexible 
enough to produce either high-octane gasoline or aviation jet fuel. The two 
main reactions are adding hydrogen to petroleum-derived molecules too 
massive and complex for gasoline, then cracking them to the required 
fuels. The catalyst is an acidic solid with a hydrogenating metallic 
component. 

hydrogeology The science that deals with the occurrence of water on the surface and 
underground, its use, and its functions in modifying the earth, primarily by 
erosion and deposition. 

hydrotreating A method of removing sulphur, nitrogen and metals from crude oil 
fractions. 

IAT The abbreviation for implementation action team. 

ICS The abbreviation for incident command system. 

IHCARI The abbreviation for Industrial Heartland Collaboration to Address 
Resident Interests. 

IHT The abbreviation for integrated hydrotreater. 



 

 

 GLOSSARY 

 

July 2007 Shell Canada Limited GL-7 
   

infrastructure Basic facilities, such as transportation, communications, power supplies 
and buildings, that enable an organization, project or community to 
function. 

iPMS The abbreviation for Shell’s integrated Project Management System. 

IRC The abbreviation for Industry Relations Corporation. 

ISD The abbreviation for Industrial System Designation. 

ISO The abbreviation for International Organization for Standardization. 

K The chemical formula for potassium. 

kg/h The metric symbol for kilograms per hour. 

kg/m3 The metric symbol for kilograms per cubic metre. 

km The metric symbol for kilometre. 

kPa(g) The metric symbol for kilopascal gauge. 

kV The metric symbol for kilovolt.  

kW The metric symbol for kilowatt. 

kW/m2 The metric symbol for kilowatts per square metre. 

LC-Fining Chevron Lummus Global Inc.’s ebullating bed process, which treats heavy 
hydrocarbons with hydrogen, in the presence of a catalyst, to produce low 
sulphur products. 

LDAR The abbreviation for leak detection and repair. 

LGO The abbreviation for light gas-oil. 

LHV The abbreviation for lower heating value. 

LSA The abbreviation for local study area. 

LVGO The abbreviation for light vacuum gas-oil. 

m The metric symbol for metre. 

m3 The metric symbol for cubic metre. 

m3/h The metric symbol for cubic metres per hour. 

m3/sd The metric symbol for cubic metres per stream day. 
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makeup water The process water required to replace that lost by evaporation or leakage in 
a closed-circuit, recycle operation. 

material balance A calculation to inventory material inputs versus outputs in a control 
system. 

methane The simplest hydrocarbon and the main component of natural gas. Methane 
is also produced when organic matter decomposes. 

mm The metric symbol for millimetre. 

MW The metric symbol for megawatt. 

N The chemical formula for nitrogen. 

naphtha A light fraction of crude oil used to make gasoline. 

NCIA The abbreviation for Northeast Capital Industrial Association. 

NESIL The abbreviation for Northeast Sturgeon Industrial Landowners. 

NG The abbreviation for natural gas. 

NLGO The abbreviation for naphtha and light gas-oil. 

Nm3/h The metric symbol for normal cubic metres per hour. 

nominal pipe size The outside diameter of a pipe, expressed in inches. 

NO2 The chemical formula for nitrogen dioxide.  

NOX The chemical formula for oxides of nitrogen. 

NPRI The abbreviation for the National Pollution Release Inventory.  

NPS The abbreviation for nominal pipe size.  

NRCAER The abbreviation for Northern Region Community Awareness Emergency 
Response. 

O3 The chemical formula for ozone. 

OD The abbreviation for outside diameter.  

oil sands An unconsolidated, porous sand formation or sandstone containing 
petroleum or hydrocarbons. 

OSCA The abbreviation for the Oil Sands Conservation Act. 
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osmosis The transfer of a solvent through a semipermeable membrane into a 
solution of higher concentration, equalizing the concentrations of solute on 
both sides of the membrane. 

outfall The outlet of a river or other watercourse. 

P The chemical formula for phosphorous.  

PADD The abbreviation for Petroleum Administration for Defense Districts. 

PAH The abbreviation for polycyclic aromatic hydrocarbon. 

PAI The abbreviation for potential acid input. 

paraffinic A hydrocarbon that has a chemical formula CnH2n+2. 

paraffinic solvent A solvent made up of a mixture of pentane and hexane. 

PDA The abbreviation for project development area. 

peatland An area of unconsolidated soil material consisting largely of 
undercomposed, or only slightly decomposed, organic matter. 

pH The negative logarithm of hydrogen ion concentration. The pH scale is 
generally presented from 1 (most acidic) to 14 (most alkaline). A 
difference of one pH unit represents a ten-fold change in hydrogen ion 
concentration. 

plot plan A drawing or schematic that covers the entire property. 

plough zone The depth of soil that is typically disturbed during cultivation for 
agricultural purposes.  

PM2.5 The abbreviation for particulate matter of less than 2.5 µm in diameter. 

potable water Water that is suitable for drinking. 

ppm The abbreviation for parts per million. 

PSA The abbreviation for pressure swing adsorption. 

Q1 The abbreviation for the first quarter of the year, i.e., January 1 to 
March 31.  

Q2 The abbreviation for the second quarter of the year, i.e., April 1 to June 30. 

Q3 The abbreviation for the third quarter of the year, i.e., July 1 to 
September 30. 



 

 

 GLOSSARY 

 

GL-10 Shell Canada Limited July 2007 
    

Q4 The abbreviation for the fourth quarter of the year, i.e., October 1 to 
December 31. 

RCMP The abbreviation for Royal Canadian Mounted Police. 

reverse osmosis A technique used in waste water treatment where pressure is applied to the 
surface of a waste solution, forcing pure water to pass from the solution 
through a membrane that will not allow sodium or chloride ions to pass. 

RHC The abbreviation for residue hydroconversion. 

RHC-IHT The abbreviation for residue hydroconversion with integrated hydrotreater. 

RR The abbreviation for range road. 

RRTAC The abbreviation for Reclamation Research Technical Advisory 
Committee.  

RSA The abbreviation for regional study area. 

runoff The portion of precipitation (rain and snow) that ultimately reaches streams 
via surface systems. 

S The chemical formula for sulphur. 

SCOT The abbreviation for Shell Claus off-gas treating. 

SDA The abbreviation for solvent deasphalting. 

SEIA The abbreviation for socio-economic impact assessment. 

Shell The abbreviation for Shell Canada Limited. 

sludge Any semi-solid waste from a chemical process. 

SO2 The chemical formula for sulphur dioxide. 

SRC The abbreviation for sulphur recovery complex. 

SRF The abbreviation for sulphur recovery facility. 

stakeholder People or organizations with an interest or share in an undertaking, such as 
a commercial venture. 

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

sulphur dioxide A poisonous gas formed by burning hydrogen sulphide. 
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sustainable 
development 

Development that meets the needs of the present without compromising the 
ability of future generations to meet their own needs, as defined by the 
United Nations World Commission on Environment and Development. 

SWS The abbreviation for sour water stripper. 

synthetic crude A type of crude oil developed by upgrading bitumen (a tar-like substance 
found in oil sands). Once upgraded to synthetic crude, the oil can be 
transported via pipeline for refining to gasoline and other types of 
petroleum products. 

t The metric symbol for tonne. 

t/a The metric symbol for tonnes per annum. 

t/cd The metric symbol for tonnes per calendar day. 

t/d The metric symbol for tonnes per day. 

t/sd The metric symbol for tonnes per stream day. 

the project The abbreviation for the Shell Scotford Upgrader 2 Project. 

TRS The abbreviation for total reduced sulphur.  

UFG The abbreviation for upgrader fuel gas. 

upgrader A system of process units that uses either hydrogen addition or carbon 
rejection to convert bitumen or heavy oil to light oil products or light oil 
components, which might be blended into synthetic crude oils. 

upgrading The process of converting heavy oil or bitumen to lighter, lower sulphur 
crude that can be processed in a conventional refinery process. 

utilities The supply of electricity, natural gas, water, instrument air and other 
services. 

UTM The abbreviation for Universal Transverse Mercator.  

VGO The abbreviation for vacuum gas-oil. 

VOC The abbreviation for volatile organic compound. 

volatile organic 
compounds 

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

vol% The abbreviation for volume percent. 
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VPPP The abbreviation for Voluntary Property Purchase Program. 

watershed An area bounded peripherally by a divide and drains, ultimately, to a 
particular watercourse or waterbody. 

WCSB The abbreviation for the Western Canadian Sedimentary Basin. 

wt% The abbreviation for weight percent. 

WWTP The abbreviation for wastewater treatment plant. 
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