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EXECUTIVE SUMMARY 

Petro-Canada, UTS Energy Corporation, Teck Cominco Limited and Fort Hills Energy 
Corporation are partners in the Fort Hills Energy L.P. (FHELP), which was established to 
capture the synergies arising from the concurrent development of a world-class oil sands mine 
and an Alberta-based synthetic crude oil (SCO) manufacturing facility. Petro-Canada Oil Sands 
Inc. (PCOSI), a wholly-owned subsidiary of Petro-Canada, is the contract operator of the mining 
and upgrading projects and will direct and manage the construction and operation of the 
proposed mining and upgrading facilities. The approval for the Fort Hills mine and bitumen 
production facility (Fort Hills) was obtained in 2002 and is held by Fort Hills Energy Corporation, 
on behalf of FHELP. FHEC will also hold the approvals for the Project on behalf of FHELP.  

Purpose 
PCOSI is applying jointly to the Alberta Energy and Utilities Board (EUB) and Alberta 
Environment (AENV) for approval to construct and operate the Sturgeon Upgrader (the Project 
or the Upgrader) in the Industrial Heartland of Sturgeon County, approximately 40 km northeast 
of Edmonton, Alberta. PCOSI makes this Application on behalf of itself, as operator of the 
Project, and the partners, including the Fort Hills Energy Corporation, who will hold the 
approvals for the Project. The Project will process and convert bitumen, heavy oil or both into 
light sweet SCO for the refining market. The Upgrader will be built on land that has been 
secured in an area zoned for heavy industrial development. The legal land descriptions of the 
area of interest are: 

Township 56, Range 21:  

• Northwest quarter section of Section 19, Township 56, Range 21, West of the Fourth 
Meridian (NW-19-56-21-W4M)  

Township 56, Range 22:  

• SW-12-56-22-W4M, NW-12-56-22-W4M, NE-12-56-22-W4M, SW-13-56-22-W4M, NW-13-
56-22-W4M, SW-24-56-22-W4M, NE-24-56-22-W4M, SE-24-56-22-W4M, SW-25-56-22-
W4M (south half), SE-25-56-22-W4M, 02-56-22-W4M, 11-56-22-W4M, 14-56-22-W4M, 23-
56-22-W4M, SW-26-56-22-W4M (north half), SE-3-56-22-W4M, SE-10-56-22-W4M, SE-15-
56-22-W4M, SE-22-56-22-W4M, SE-27-56-22-W4M, NE-03-56-22-W4M, NE-10-56-22-
W4M, NE-15-56-22-W4M, NE-22-56-22-W4M 

As conventional oil resources decrease and Alberta’s oil sands become more fully developed, 
there is a substantial opportunity to create long-term economic benefits for Alberta by upgrading 
the increasing supply of bitumen production into light sweet SCO.  

Scope of Project 
The Project is planned to be built in phases. Each phase is subject to economic review and 
financial approvals by the Management Committee of FHEC, subject to the receipt of regulatory 
approvals. Phase 1 of the Project is expected to be completed in 2011, enabling the processing 
of approximately 1100 m3/h of bitumen per day. Subsequent phases will bring processing 
capability up to a total of approximately 2250 m3/h of bitumen per day. In addition, although not 
part of this Application, the potential to incorporate a parallel coke gasification development will 
be evaluated to produce hydrogen and fuel gas for generating electrical power and other high 
value products. 
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Feedstock sources – The Project will process bitumen produced at the Fort Hills block of oil 
sands leases as well as bitumen production from Fort Hills partners’ future oil sands projects, or 
other third party bitumen producers, to produce light sweet SCO. 

Selected technology – The Project will use delayed coking as the primary upgrading 
technology. The delayed coking process was chosen because it is a well proven, reliable and 
widely used technology.  

Process description – Diluted bitumen will be transported by pipeline from Fort Hills and 
stored in tankage on site. After the diluent is separated, the bitumen will be fed to the delayed 
coking unit, which will upgrade and convert the feed into liquid and gas product streams. 
Recovered diluent will be returned by pipeline to Fort Hills, and the naphtha and gas oil products 
will be hydrotreated for the removal of sulphur, nitrogen and other impurities. The products from 
the hydrotreating units will be blended together to produce SCO and possibly other products. 

In Phase 1, hydrogen for the hydrotreating units will be produced by reforming of natural gas. In 
the following phases, a solvent deasphalting unit (SDA) will be installed with a gasifier. 
Asphaltenes, the heaviest and lowest value component of bitumen, will be gasified to generate 
sufficient hydrogen for the entire complex. By-products will be exported from the site by rail. 

Synergy with other facilities – PCOSI is exploring the possibility of creating synergies with 
other facilities, including the use of treated municipal wastewater, integration with local gas 
processing facilities, disposal of effluent water and by-product utilization. Additionally, a number 
of initiatives are ongoing with regards to centralized water facilities. 

Marketing –The Project will provide the market with a light SCO suitable for processing as light 
sweet crude in conventional refineries. The major market focus for the synthetic crude product 
will be Canadian and United States (U.S.) refineries. 

Project schedule – Subject to normal review and consultation processes, PCOSI expects to 
receive regulatory approvals by early 2008. If approved, construction of the facilities could begin 
in 2008, with start-up in 2011 to process the initial 1100 m3/h of bitumen per day. Construction 
to accommodate the following phases to process up to 2250 m3/h of bitumen per day could 
begin in 2011 with completion in 2014/15. 

Public Consultation 
Public consultation was integral to the preparation of the environmental and socio-economic 
assessment. An extensive consultation process has been put in place. PCOSI will continue to 
strive to reduce environmental effects by working with experts and stakeholders during the 
design stages and throughout the Project’s life. The consultation program consists of engaging 
in open, two-way communication and being actively involved in stakeholder interaction and 
consultation, including open houses and information sessions, face-to-face meetings and 
presentations 

Environmental Effects 
A detailed environmental impact assessment (EIA) and Socio-Economic Impact Assessment 
(SEIA) that includes an evaluation of air, water, terrestrial, human health and socio-economic 
issues, has been completed for the Project. These evaluations have revealed no unacceptable 
environmental or socio-economic effects attributed to the Project, provided that appropriate 
mitigation and monitoring measures are undertaken. For example, PCOSI is proposing design 
changes to address specific concerns raised by the assessment, including installation of high 
efficiency cooling towers to reduce visible water vapour plumes and ultra low NOx burners, 
where practical, to reduce NOx emissions. 
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Project Benefits 
If the Project proceeds as planned, it will create substantial national and local economic benefits 
and opportunities that include:  

• six to eight years of sustained construction activities in Sturgeon County, Edmonton and the 
surrounding region 

• up to 24,000 person-years of direct construction employment 

• approximately 500 permanent employment opportunities 

• engineering services through Alberta-based consultants 

• substantial purchasing of goods and services from Alberta-based companies 

• tax revenues to federal, provincial and municipal governments 

• opportunities for local businesses 

The Project will also ensure that the value of the bitumen resource is maximized in Alberta and 
Canada. 
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AIHA.......................................................Alberta’s Industrial Heartland Association 
API.............................................................................American Petroleum Institute 
ARU.................................................................................Amine Regeneration Unit 
ASU...........................................................................................Air Separation Unit 
BATEA....................................best available technology, economically achievable 
bitumen upgrader ...........................................................oil sands processing plant 
BPD................................................................................................. barrels per day 
C&R...................................................................................closure and reclamation 
CCEMA .....................................Climate Change and Emissions Management Act 
CCME....................................... Canadian Council of Ministers of the Environment 
CD ...................................................................................................census division 
CEPA........................................................ Canadian Environmental Protection Act 
CMA ...............................................................................Census Metropolitan Area 
CN ..................................................................................................... curve number 
CO................................................................................................carbon monoxide 
CO2...................................................................................................carbon dioxide 
COPC........................................................................chemical of potential concern 
C.O.W...................................................................................Classroom on Wheels 
CWS.................................................................................Canada-Wide Standards 
DAO.................................................................................................deasphalted oil 
DCU..........................................................................................Delayed Coker Unit 
DMT..............................................................................................dry metric tonnes 
DRU...................................................................................... Diluent Recovery Unit 
EIA.....................................................................environmental impact assessment 
EPEA..................................................Environmental Protection Enhancement Act 
EPC.....................................................engineering, procurement and construction 
EUB................................................................... Alberta Energy and Utilities Board 
FAP ..........................................................................................Fort Air Partnership 
FEED......................................................................... front-end engineering design 
Fort Hills .......................................Fort Hills mining and bitumen production facility 
FHEC.........................................................................Fort Hills Energy Corporation 
FHELP................................................................................... Fort Hills Energy L.P. 
GHG .............................................................................................. greenhouse gas 
GRU ..........................................................................................Gas Recovery Unit 
GO...............................................................................................................Gas-Oil 
H2S .............................................................................................hydrogen sulphide 
ha ................................................................................................................ hectare 
HC ..................................................................................................... hydrocarbons 
HP ..................................................................................................... high-pressure 
HVC...........................................................................Highland Valley Copper mine 
Hwy ............................................................................................................highway 
IFRT .................................................................................internal floating roof take 
IGCC ........................................................Integrated Combined Cycle Gasification 
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IHCARI .................. Industrial Heartland Collaboration to Address Resident Issues 
kg ...............................................................................................................kilogram 
kg/h ............................................................................................. kilogram per hour 
km .............................................................................................................kilometre 
kV................................................................................................................. kilovolt 
LiDAR............................................................. Leak Detection and Repair Program 
m .................................................................................................................. metres 
m/s .............................................................................................metres per second 
m3........................................................................................................ cubic metres 
m3/h.......................................................................................cubic metres per hour 
MOC...................................................................................management of change 
LCVA............................................................................... Life Cycle Value Analysis 
HHRA...................................................................Human Health Risk Assessment 
LEL.......................................................................................... lower explosive limit 
LGO....................................................................................................... light gas oil 
LP........................................................................................................low-pressure 
MBR ...........................................................................membrane biological reactor 
MGO................................................................................................ medium gas oil 
MLAs............................................................Members of the Legislative Assembly 
MBBLS.............................................................................................. million barrels 
NCIA..........................................................Northeast Capital Industrial Association 
NFPA.............................................................. National Fire Protection Association 
NH3............................................................................................................ammonia 
NHU ................................................................................ Naptha Hydrotreater Unit 
NPRI.............................................................. National Pollutant Release Inventory 
NR CAER... Northeast Region Community Awareness and Emergency Response 
NSR...............................................................................North Saskatchewan River 
NOx....................................................................................................nitrogen oxide 
NO2 ................................................................................................ nitrogen dioxide 
O3 ...................................................................................................................ozone 
PAH...................................................................... polycyclic aromatic hydrocarbon 
PAI ............................................................................................ potential acid input 
PCSS .........................................................Potentially Contaminated Storm Sewer 
PCOSI ........................................................................Petro-Canada Oil Sands Inc. 
PDA.............................................................................. principal development area 
PDD............................................................................ Public Disclosure Document 
PFL............................................................................................... project fence line 
PM2.5...............................................................................................................................................particulate matter 
ppm ................................................................................................parts per million 
ppmw..............................................................................parts per million by weight 
Project ...........................................................................Sturgeon Upgrader Project 
PT.......................................................................................................pressure tank 
RO................................................................................................. reverse osmosis 
SAGD....................................................................steam-assisted gravity drainage 
SCA........................................................................................ Soil Correlation Area 
SCO ............................................................................................synthetic crude oil 
SDA................................................................................Solvent Deasphalting Unit 
SEIA.............................................................. Socio-Economic Impact Assessment 
SIL........................................................................................ Survey Intensity Level 
SMR ...............................................................................Steam Methane Reformer 
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SO2..................................................................................................sulphur dioxide 
SMR .................................................................................steam methane reformer 
SRU..................................................................................... Sulphur Recovery Unit 
STC ................................................................................. sound transmission class 
STF..................................................................................... South Tank Farm Flare 
SWS .......................................................................................... sour water stripper 
t/d .................................................................................................... tonnes per day 
TDS ........................................................................................ total dissolved solids 
TGTU.................................................................................... Tail Gas Treating Unit 
TLM ...................................................................................Total Loss Management 
TOR......................................................................................... Terms of Reference 
TRS ........................................................................................total reduced sulphur 
VDU................................................................................... Vacuum Distillation Unit 
VGO ................................................................................................ vacuum gas oil 
VFRT.................................................................................... vertical fixed roof take 
VOC............................................................................... volatile organic compound 
WWTU......................................................................... Wastewater Treatment Unit 
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GUIDE TO THE APPLICATION 

The Application for approval to the Alberta Energy and Utilities Board (EUB) and Alberta 
Environment (AENV) has been integrated to reduce the amount of duplication, particularly in the 
area of project descriptions, and to assist regulators and the public with their review of the 
Application. This Application is presented in the following volumes: 

Volume 1, Project Description, provides: 

• the formal letters of transmittal, this Guide to the Application, an Executive Summary, the 
Project Description and the Closure and Reclamation (C&R) plan  

• technical and other information required for an EUB application under the Oil Sands 
Conservation Act 

• the information required for an AENV approvals under Environmental Protection and 
Enhancement Act and the Water Act 

• concordance tables that cross-reference the information required under AENV’s Terms of 
Reference (TOR) for the Environmental Impact Assessment (EIA) for the Project, EUB 
Directive 23 and EPEA with the information provided in Volume 1 and Volume 2 (see 
Appendix A, B and C, respectively)  

• summaries of the environmental and socio-economic impact assessments 

Volume 2, Environmental and Socio-economic Impact Assessment identifies:  

• existing environmental and socio-economic conditions in the Project area 
• planned design and mitigation measures to reduce or eliminate the effects of the Project 
• potential Project residual and cumulative environmental and socio-economic effects 
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1 INTRODUCTION 

1.1 Overview 
Petro-Canada, UTS Energy Corporation, Teck Cominco Limited and Fort Hills Energy 
Corporation are partners in the Fort Hills Energy L.P. (FHELP), which was established to 
capture the synergies arising from the concurrent development of a world-class oil sands mine 
and a synthetic crude oil (SCO) manufacturing facility. Petro-Canada Oil Sands Inc. (PCOSI) a 
wholly-owned subsidiary of Petro-Canada is the contract operator of the proposed mining and 
upgrading projects and will direct and manage the construction and operation of those projects. 

PCOSI is applying jointly to the EUB and Alberta Environment (AENV) for approval to construct 
and operate the Sturgeon Upgrader Project (the Upgrader or the Project) in the Sturgeon 
County part of Alberta’s Industrial Heartland, approximately 40 km northeast of Edmonton, 
Alberta.  

PCOSI makes this Application on behalf of itself, as operator of the Project, and the FHELP 
partners, including Fort Hills Energy Corporation, who will hold the approvals for the Project 

If approved, the Project will process and convert bitumen and heavy oil into light sweet SCO for 
the refining market. It will involve a phased development and will have a bitumen processing 
capacity of 1100 m3/h (165,000 barrels per day [BPD]) in Phase 1, ultimately reaching up to 
2250 m3/h (340,000 BPD) in subsequent phases (Phase 2/3). Cost estimates for the Project 
have not been completed, but the current industry trend for oil sands upgrading is in the range 
of $40,000 to $60,000 per daily barrel of synthetic crude capacity. 

1.2 Project Proponent 

1.2.1 Corporate Structure 
Petro-Canada, UTS Energy Corporation, Teck Cominco Limited and the Fort Hills Energy 
Corporation are partners in the limited partnership. PCOSI, a wholly owned subsidiary of 
Petro-Canada, is the contract operator for the Project.  

1.2.1.1 Petro-Canada  
Petro-Canada is a leading Canadian oil and gas company with a major presence in both the 
upstream and downstream sectors of the petroleum industry. It has a strong reputation for 
environmental responsibility and corporate citizenship. 

In the upstream, Petro-Canada explores for, develops, produces and markets crude oil and 
natural gas. In the downstream, Petro-Canada refines, manufactures, distributes and markets 
petroleum products, as well as related goods and services. 

The company directly employs over 4000 Canadians and indirectly provides employment to 
thousands more through its marketing network and suppliers. Petro-Canada invests more than 
$1 billion a year in capital expenditures, most of it in Canada, providing substantial economic 
benefit. 

One of Petro-Canada’s core businesses is oil sands development and production. The company 
has been involved in oil sands development and research since the 1970s and has taken part in 
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the development of many of its technological schemes that permit the commercial production of 
bitumen.  

Petro-Canada has a 12 percent working interest in the Syncrude oil sands mining operation 
near Fort McMurray, Alberta and it has working interests, ranging from 12 percent to 
100 percent, in several in situ oil sands leases as well as a 55 percent ownership interest in the 
Fort Hills Oil Sands Project (Fort Hills). The Project will complement these significant bitumen 
reserves and allow Petro-Canada and the Fort Hills partners to take advantage of the growth 
opportunities associated with oil sands development in Alberta.  

Petro-Canada has a 100 percent working interest in its first commercial oil sands development, 
the MacKay River project, which the EUB approved in July 2000. The Project is currently 
producing approximately 200 m3/h (30,000 BPD) using steam-assisted gravity drainage (SAGD) 
technology. Petro-Canada is also assessing other oil sands leases near the MacKay River 
project to determine the potential for further commercial in situ developments. 

1.2.1.2 UTS Energy Corporation 
UTS Energy Corporation (UTS), with a market cap of approximately $2 billion, is focused on 
growing and developing oil sands assets. The company was instrumental in re-establishing Fort 
Hills and is the principal founder of FHELP. UTS is committed to responsible resource 
development, conducting business in a manner that reduces environmental effects, protects 
worker and community health and safety, and recognizes stakeholder interests. 

In addition to its 30 percent interest in the Fort Hills Project, UTS also owns: 

• oil sands Lease 14, comprising 260 ha, located on the west side of the Athabasca River. 
UTS plans to further explore Lease 14 during 2007 to more fully understand the resource 
potential 

• oil sands Lease 634 comprising 260 ha, located east of Fort Hills 

• a 50 percent working interest in six leases (anchored by Lease 311) comprising 15,022 ha, 
located approximately 10 km north of Lease 14. These leases will be drilled during 2007 and 
2008 to understand the resource potential 

• a 50 percent working interest in a further 18,700 ha located within the Athabasca area. 
These lands will be assessed in the 2007 to 2009 period 

1.2.1.3 Teck Cominco Limited 
Teck Cominco Limited (Teck Cominco) is a diversified mining company, headquartered in 
Vancouver, Canada. The company is a world leader in the production of zinc and metallurgical 
coal and is also a significant producer of copper, gold, indium, germanium and other metals.  

Cominco started in 1906 as The Consolidated Mining and Smelting Company of Canada, 
formed by the amalgamation of several units controlled by the Canadian Pacific Railway. The 
company changed its name to Cominco in 1966. Cominco's core Sullivan mine, which began 
production in 1909, operated for more than 90 years until its ore reserves were exhausted in 
2001. 

Teck began as The Teck-Hughes Gold Mines Limited in 1913, to develop a gold discovery. The 
Teck-Hughes mine was in production for 50 years until 1965. The Beaverdell mine, purchased 
by Teck in 1969, went back even further to 1898 and produced silver until 1991. 
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The association between Teck and Cominco began in 1986 when Teck and two industry 
partners acquired a shareholding from CP Limited and culminated with the merging of the two 
companies in July 2001.  

As well as its 15 percent interest in Fort Hills, Teck Cominco is involved with the following 
projects: 

• Zinc: Teck Cominco operates the Red Dog zinc/lead mine in Alaska, the largest zinc mine in 
the world, under an agreement with the NANA Regional Corporation Inc., and is a 22.5 
percent shareholder in the Antamina copper and zinc mine in Peru, which is the world’s 
seventh largest zinc concentrate producer. The company also operates the Pend Oreille 
zinc mine in Washington, U.S. Teck Cominco also produces refined zinc, lead and specialty 
metals from its Trail metallurgical complex in British Columbia. 

• Coal: The Elk Valley Coal Partnership operates six coal mines in western Canada and is the 
second largest shipper of seaborne hard coking coal in the world. Teck Cominco holds an 
effective 45.2 percent interest in the partnership and is managing partner. 

• Copper: Teck Cominco produces copper from its 97.5 percent-owned Highland Valley 
Copper mine (HVC) in B.C. and its interest in the Antamina mine in Peru. HVC and 
Antamina are also significant producers of molybdenum. 

• Gold: Teck Cominco produced 230,000 ounces of gold in 2005 from its two 50 percent-
owned mines in the Hemlo district of Ontario. The company completed construction of the 
40 percent-owned Pogo mine in Alaska in 2005, which commenced operations in January 
2006. 

1.3 Project Location  
The Project will be located in Alberta’s Industrial Heartland in Sturgeon County, where there is 
existing industrial development, and will be built on land that is zoned for heavy industry. The 
legal land descriptions of the area of interest are: 

• the following lands within Township 56, Range 21:  

• Northwest quarter section of Section 19, Township 56, Range 21, West of the Fourth 
Meridian (NW-19-56-21-W4M)  

• the following lands within Township 56, Range 22:  

• SW-12-56-22-W4M, NW-12-56-22-W4M, NE-12-56-22-W4M, SW-13-56-22-W4M, NW-
13-56-22-W4M, SW-24-56-22-W4M, NE-24-56-22-W4M, SE-24-56-22-W4M, SW-25-56-
22-W4M (south half), SE-25-56-22-W4M, 02-56-22-W4M, 11-56-22-W4M , 14-56-22-
W4M, 23-56-22-W4M, SW-26-56-22-W4M (north half), SE-3-56-22-W4M, SE-10-56-22-
W4M, SE-15-56-22-W4M, SE-22-56-22-W4M, SE-27-56-22-W4M, NE-03-56-22-W4M, 
NE-10-56-22-W4M, NE-15-56-22-W4M, NE-22-56-22-W4M 

The principal development area (PDA) for the Project is located primarily on agricultural lands. 
For the location of the Project and industrial activity in the area, see Figures 1-1 to 1-5.  

The nearest population centre is Fort Saskatchewan, about 6 km south of the PDA. The Project 
is also near such communities as Gibbons, Bon Accord and Redwater. 
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The nearest major tributaries are the North Saskatchewan River (NSR) to the east 
approximately 1 km. The Sturgeon River is 7 km upstream and the Redwater River is 14 km 
downstream of the PDA. Two unnamed intermittent tributaries of the NSR (Tributary 1 and 
Tributary 2) cross the PDA. 

1.4 Need for Project 
Canadian sources of light crude are rapidly declining. To sustain the Canadian and Alberta 
economies, alternative heavier sources of hydrocarbons must be developed, such as from Fort 
Hills. Most refineries in North America are designed to process light and medium crude oil. The 
need exists, therefore, to develop upgraders to convert these heavy hydrocarbons into 
petroleum feedstock suitable for existing refineries.  

The first phase of the Project has been matched to FHELP’s plans for development of Fort Hills. 
Linkage of upstream production of bitumen with downstream upgrading in Sturgeon County will 
create a fully integrated operation where the value of the Fort Hills oil sands resource can be 
realized in the Province of Alberta. FHELP considers this integrated approach as being more 
economically attractive and less risky than the alternative considered of simply exporting 
bitumen from the Fort Hills and other leases. This approach is consistent with Alberta’s 
expectations to maximize the value of provincial resources. 

1.5 Proposed Development 
The Project is proposed to be built in multiple phases. Phase 1 is expected to be completed in 
2011 and will have a bitumen-processing capacity of approximately 1100 m3/h (165,000 BPD). 
In subsequent phases, bitumen-processing capacity will reach up to 2250 m3/h (340,000 BPD). 
Subsequent developments might occur in one or two additional phases (Phase 2/3). In addition, 
although not part of this Application, the potential of incorporating a parallel coke gasification 
development to produce hydrogen and fuel gas for electrical power generation and other high-
value products will also be evaluated in the future. 

The technology selected for the Project makes efficient use of the oil sands bitumen resource 
and, according to the EIA, will not result in unacceptable environmental effects provided the 
proposed mitigation measures and monitoring are put in place. The Project will provide the 
capacity for development of a substantial new bitumen supply and will make a major 
contribution to Alberta’s resource processing capability, benefiting the economies of the region, 
the Province and the country.  

1.5.1 Development Components 
The Project is a greenfield facility, which will include delayed coking conversion technology and 
hydrotreating and will produce a readily marketable SCO.  

The Project will comprise: 

• pipeline and storage facilities for receipt of bitumen and shipment of products 
• an Upgrader (bitumen-processing facility) 
• by-product handling facilities, including rail loading equipment 
• administrative, support and laboratory facilities 

Pipelines will be required to transport bitumen from and diluent to Fort Hills, as well as finished 
products from the Project to the marketplace. A number of product pipelines are already under 
consideration by third parties. Third-party facilities such as the pipelines will be subject to a 
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separate application process. A connection will also be required to a high-pressure natural gas 
pipeline in the area. 

Water supply for the Project will be by pipeline, drawn from the NSR. In addition, an intake 
structure, pump house, river water pipeline and effluent pipeline will be constructed.  

A rail spur is proposed to connect the Project’s shipping facilities to the existing rail network in 
the region (i.e., Canadian National). 

A co-generation facility is being proposed for subsequent phases to generate electrical and 
thermal energy efficiently for the Project and will be subject to separate application. 

1.5.2 Process Overview 
Diluted bitumen will be transported by pipeline from Fort Hills and other future bitumen-
production facilities and stored in onsite tankage. The Project will upgrade bitumen, by removing 
carbon while adding hydrogen, to create more-valuable, sweet synthetic crude products. 
Recovered diluent will be returned to the bitumen production sites by a second pipeline. The 
Project will use delayed coking as the primary upgrading technology with hydrotreating as the 
secondary technology (Figure 1-6). The Project will also include hydrogen manufacturing and 
sulphur recovery units. 
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Figure 1-6: Overview of the Upgrader Process 
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1.5.2.1 Capacity 
During Phase 1, the Project’s bitumen processing capacity will be 1100 m3/h (165,000 BPD) and 
in Phase 2/3, capacity will be expanded to reach up to 2250 m3/h (340,000 BPD). 

1.5.2.2 Feedstock Sources 
The Project will process bitumen produced from Fort Hills and from Fort Hills partners’ future oil 
sands projects or third-party bitumen producers (Figure 1-7). 

1.5.3 Schedule 
Figure 1-8 shows the schedule for the main Project activities and milestones.  

Key factors affecting the schedule include: 

• availability of resources for the engineering and construction stages 
• availability and delivery timing of key equipment 
• weather conditions at critical stages of the Project 

The receipt of timely regulatory approval is critical to the schedule. A delay of one or two months 
in approval can, depending on timing, delay the Project by as much as a year. Approval in the 
first quarter of 2008 will allow civil engineering to be substantially complete before winter. 

1.5.4 Site Selection 
The site selection process involved careful consideration of two site options: 

• Fort Hills at the Fort Hills bitumen production facility site 
• Alberta’s Industrial Heartland (AIH) 

Data were collected and evaluated using the Life Cycle Value Analysis (LCVA) tool, together 
with a risk assessment of the two options. 

The criteria for decision-making included availability of construction and operations labour, 
integration with Fort Hills, existing industrial infrastructure, ability for synergies with other 
industrial operators, as well as numerous environmental and socio-economic considerations. 

The Industrial Heartland was chosen because of the advantages in attracting labour for 
construction and operations and because of the extensive industry infrastructure already in 
place in the area. This location also offers access to markets and synergies with local industry. 

PCOSI, on behalf of FHEC, has initiated discussions with five parties to purchase three wells 
and the associated mineral rights in four sections of land within the Sturgeon Upgrader area. 
Negotiations for two sections of mineral interests and an associated wellbore are nearly 
complete and should close by end of 2007 while negotiations for the remaining two sections of 
mineral interests and associated two wellbores are still in the initial stages. 

1.5.5 Marketing 
If approved, the Project will provide the North American market with a light SCO suitable for 
processing in conventional refineries. The major market focus for the products from the Project 
will be Canadian and United States (U.S) refineries. 
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1.5.6 Capital Cost 
Cost estimates for the Project have not been completed, but based on industry trends of 
$40,000 to $60,000 per flowing barrel of SCO, the Project is expected to cost between 
$11 billion and $17 billion. 

1.5.7 Operating Costs 
The Project’s average annual operations expenditure is estimated at $431 million. Operations 
expenditures will likely vary year-by-year, depending on plant turn-arounds, sustained 
production levels and variations in the price of inputs.  

1.5.8 Viability of Project 
The Project is a long-term development that will provide benefits to the company, the 
municipality, the province and Canada for an extended period. FHELP believes the Project will 
be economical at crude prices above $40 a barrel.  

1.6 Project Benefits 
If the Project proceeds as planned, it will create substantial national and local economic benefits 
and opportunities that include:  

• six to eight years of sustained construction in Sturgeon County, Edmonton and the 
surrounding region 

• up to 24,000 person-years of direct construction employment 

• approximately 500 permanent employment opportunities 

• engineering services contract to Alberta-based consultants 

• substantial purchasing of goods and services from Alberta-based companies 

• tax revenues to federal, provincial and municipal governments 

• opportunities for local businesses 

The Project will also ensure that the value of the bitumen resource is maximized in Alberta and 
Canada. 

1.7 Environmental and Socio-economic Management  

1.7.1 Environmental Management 
The Fort Hills Partners and PCOSI have made a fundamental commitment to safely manage 
impacts of its business throughout the full life cycle of any decision, by:  

• avoiding, minimizing or safely managing the impacts of operations in the natural 
environment 

• avoiding waste and conserving energy and natural resources 

• setting and reviewing prudent environmental targets 

• establishing appropriate procedures aimed at compliance with applicable regulatory 
standards 
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Figure 1-8: Project Schedule 
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To support these goals, PCOSI plans to incorporate Petro-Canada’s Total Loss Management 
(TLM) system in Project business and operations. PCOSI will also seek IS0 1400 certification 
for the Upgrader. This system will serve as the Project’s overarching framework for 
environmental management. 

1.7.2 Socio-economic Management 
FHELP plans to create value by responsibly developing energy resources and providing 
world-class petroleum products and services. On behalf of FHELP, PCOSI will consult with 
stakeholders to obtain input and hear their concerns and interests regarding the Project. In 
addition, FHELP will consider implementing programs similar to some of Petro-Canada’s 
existing community initiatives including scholarships to encourage and support students 
studying in the disciplines of trades, technologies, engineering, science and business. 

1.8 Regulatory Approvals 
This impact assessment has been prepared to assess the environmental and socio-economic 
effects of the Project and to fulfill the requirements of the Environmental Protection and 
Enhancement Act (EPEA) and the Oil Sands Conservation Act (OSCA). Specific requirements 
have been set out in the TOR finalized by AENV, through input from the public, on November 1, 
2006 (see Appendix A). 

PCOSI has conducted, and will continue to conduct, a comprehensive public consultation 
program. A public disclosure document was issued in April 2006. Through the consultation 
process, PCOSI obtained input from the public to identify stakeholder concerns that are 
addressed in the Project design, the environmental and socio-economic impact assessment or 
both. The impact assessment, however, does not address third party utilities (e.g., external 
electrical power, pipelines) because these facilities will be the subject of separate applications. 
In addition, a series of open houses were held in June (Section 9: Public Consultation). 

The EUB and AENV will complete an extensive review of the Project, including input from all 
Project stakeholders. PCOSI expects to be able to proceed with construction, subject to the 
receipt of regulatory approvals, by early to mid 2008. 

An application for a license under the Water Act to divert water from the NSR has been 
included, although the feasibility of obtaining water from alternative water sources is also 
currently under study. 

1.8.1 Primary Approvals 
Approval is sought from the EUB, pursuant to: 

• section 11 of the Oil Sands Conservation Act for approval to construct and operate an oil 
sands processing plant (bitumen upgrader) 

• section 12 of the Oil Sands Conservation Act for an industrial development permit 

Approval is sought from AENV, pursuant to Part 2, Division 2 (sections 60, 61 and 66) of the 
Environmental Protection and Enhancement Act, for a 10-year operating approval to construct, 
operate and reclaim an oil sands processing plant (bitumen upgrader). 
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Approval is sought from AENV, pursuant to sections 36, 37, 49 and 50 of the Water Act, for 
approvals and licences to: 

• withdraw, divert and impound surface water for use (including the application to withdraw 
water from the NSR) 

• divert natural surface waters on, around or away from the Project site 

The Water Act Application (for diversion of water) is found in Appendix D. Although this 
Application is included, the feasibility of obtaining water from alternative water sources is also 
currently under study. 

Concordance tables are included that cross-refer the information required under AENV’s TOR 
for the EIA for the Project, EUB Directive 23, Environmental Protection and Enhancement Act 
(EPEA) and the Water Act with the information provided in Volume 1 and Volume 2. These 
tables are provided in Appendix A, B, C and D, respectively. 

1.8.2 Additional Approvals 
Additional authorizations under federal, provincial and municipal legislation (Table 1-1) might be 
required. These approvals will be the subject of separate applications. 

Table 1-1: Federal, Provincial and Municipal Authorizations 
Approval Required Approval Granted By Legislation 

Approval for a water intake in the NSR Transport Canada, Coast 
Guard 

Navigable Waters Protection 
Act, section 5 

Harmful alteration, disruption or 
destruction of fish habitat; deposition 
of deleterious substances (i.e., related 
to water intake) 

Fisheries and Oceans 
Canada 

Fisheries Act, sections 32, 
35(2), and 36(4) 

Construction of onsite electrical 
generation, substation, transmission 
and distribution facilities, and 
designation as an industrial system 

EUB Hydro and Electric Energy Act, 
sections 4, 11, 14, 15, 18, 24, 
and 25 

Development permit Sturgeon County Municipal Government Act, 
Part 17 and Sturgeon County 
Land Use Bylaw 819/96 

Historical resources clearance Alberta Community 
Development (ACD) 

Historical Resources Act, Part 
3, section 34 

Radio communications Industry Canada Radio Communications Act 
Surface dispositions Alberta Sustainable Resource 

Development 
Public Lands Act 
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1.8.3 Compliance with Government Policies and Plans 
The Project will comply with all applicable legislation. The Project will also comply with all 
required AENV standards, guidelines and codes of practice and Canadian Council of Ministers 
of the Environment (CCME) criteria, guidelines and codes of practice.  

In terms of environmental compliance, the scope of compliance includes: 

• air, soil and water media 
• biosphere 
• nuisance factors (odour, stray lighting and noise) 
• community standards and stakeholder commitments 
• human health 

1.8.4 Communication with Applicant 
Please direct all communications regarding this Application to: 
Ms. Beverly David 
Environmental and Regulatory Coordinator 
Petro-Canada Oil Sands 
150-6th Avenue SW 
Calgary, Alberta T2P 3E3 
Phone (403) 296-3739 
Fax (403) 296-4767 
e-mail: bdavid@petro-canada.ca 
and to counsel: 

Ms. Rachel Kolber 
Legal Counsel 
Petro-Canada  
150-6th Avenue SW 
Calgary, Alberta T2P 3E3 
Phone (403) 296-4641 
Fax (403) 296-4990 
e-mail: rkolber@petro-canada.ca 

mailto:bdavid@petro-canada.ca
mailto:rkolber@petro-canada.ca
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2 PROCESSING FACILITIES 

2.1 Process Description 
Bitumen is a heavy viscous oil that must be processed in an upgrader to convert it into products 
that can be processed by refineries. The Upgrader will remove carbon from the bitumen while 
adding additional hydrogen to make more-valuable hydrocarbon products. The Project will use 
delayed coking as a primary upgrading technology and hydrotreating to produce a sweet SCO. 
The Project will also include hydrogen manufacturing and sulphur recovery units. 

The bitumen-processing capacity of the Project will be 1100 m3/h (165,000 BPD) during the first 
phase, and in subsequent phases, capacity will be expanded further to reach 2250 m3/h 
(340,000 BPD).  

The feed for the Project will be diluted bitumen, which will be received from the bitumen 
production facility and fed from storage tanks to the Diluent Recovery Unit (DRU). The DRU will 
separate the diluent (naphtha) from the bitumen for shipment back to the bitumen production 
facility. The recovered bitumen will be fed to the coker. The coker is a semi-continuous thermal 
cracking process in which bitumen feedstock is converted to lighter and more valuable products 
and coke. The main products from the coker are naphtha and gas oil and they are sent to the 
hydrotreating units. The hydrotreating units remove impurities (sulphur and nitrogen) by treating 
with hydrogen over a catalyst. The products (treated naphtha and gas oil) from the hydrotreating 
units are blended together to produce SCO. During the first phase, the hydrogen will be 
produced using steam methane reforming of natural gas, and in the subsequent phases, the 
hydrogen will be produced using gasification technology. A Solvent Deasphalting Unit (SDA), an 
Air Separation Unit (ASU) and a co-generation facility will be installed along with the Gasifier 
and several other units during subsequent phases. 

The fuel gas, which is one of the by-products from the coker, will be used in the upgrading 
furnaces and boilers after removing H2S in the amine absorber. The acid gas (H2S rich stream) 
will be routed to the Sulphur Recovery Unit (SRU) to recover sulphur.  

2.2 Site Plot Plan 
The Project plot plan is shown in Figure 2-1. This figure shows the plant configurations, process 
facilities located north of Highway (Hwy) 643 and by-product-handling facilities, including rail 
loading that are located south of Hwy 643. Process units are centrally located and surrounded 
by tankage and administrative facilities to reduce noise and light effects on surrounding 
communities. Landscaping and berming in locations to the south, north and along Hwy 643 will 
improve the visual appearance of the site as well as providing noise attenuation. 

2.3 Alternative Evaluations and Technology Selection 
PCOSI has evaluated several alternative bitumen conversion technologies, including some that 
have immediate potential for commercialization. PCOSI relied on internal expertise and the 
expertise of the engineering contractor and specialized consultants to ensure the assessment 
data were accurate and complete. Criteria evaluated included safety, reliability, environmental 
and regulatory acceptability, capital costs and operating costs. 
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The technologies that were evaluated can be grouped into three general categories: 

• coking processes, including delayed coking and flexicoking 
• ebullated bed hydro-conversion processes, including LC-Fining, T-Star and H-Oil 
• Orcrude (licensed by Ormat) 

Delayed coking technology was selected as the bitumen conversion technology for the Project 
because it is overwhelmingly the industry choice and expertise in the technology is widely 
available. Delayed coking offers the lowest capital and operating costs and has been used by 
Petro-Canada at its Edmonton Refinery for over 50 years. It is a safe, reliable and well-proven 
technology that meets all regulatory requirements. 

Environmental effects of the various processes were similar because all technologies use 
similar processing for environmental control. However, of the processes considered, delayed 
coking is the least energy intensive. 

Concerns about future availability and pricing of natural gas led to evaluation of other 
technologies for hydrogen production. Gasification technologies using asphaltene and coke as a 
feedstock were assessed. Liquid asphaltene gasification was selected because of higher 
reliability and lower cost. Installation of the asphaltene gasifier in subsequent phases provides 
an optimum solution for hydrogen management. 

Best available technology, economically achievable (BATEA) was used throughout the Project 
design to ensure the best possible environmental protection while achieving economic targets. 

The alternative of not proceeding with the Project is the export of bitumen to U.S. refineries. In 
this case, economic benefits to FHELP, Alberta and Canada as described in 
Section 1.6: Project Benefits would be reduced. 
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2.4 Process Units 
The process units proposed for each Phase of the Project are listed in Table 2-1.  

Table 2-1: Process Units 

Cumulative Number of Units 

Unit Description Phase 1 Phase 2/3 

Diluent Recovery Units (DRU) 1 2 

Vacuum Distillation Unit (VDU) – 1 

Solvent De-asphalting Unit (SDA) – 1 

Delayed Coker Unit (DCU) 4 drums 6 drums 

Gas Recovery Unit1 (GRU) 1 1 

Naphtha Hydrotreater Unit (NHU) 1 1 

MGO Hydrotreater Unit  1 1 

Gas Oil (GO) Hydrocracker Unit  – 1 

Hydrogen Plant (SMR) 1 1 

Gasification Unit2 (GU) – 1 

Sulphur Recovery Units (SRU) 2 4 

Tail Gas Treating Unit (TGTU) 1 2 

Sour water strippers (SWS) 2 3 

Amine Regeneration Unit (ARU) 1 2 

NOTES: 
1Gas plant expanded for Phase 2/3 capacity 
2Includes Air Separation Unit (ASU), Acid Gas Removal (AGR) and PSA Unit  

2.5 Phase Description 

2.5.1 Phase 1 
Phase 1 will incorporate the following major units to achieve a bitumen-processing capacity of 
1100 m3/h (165,000 BPD). A process flow diagram for Phase 1 is shown in Figure 2-2. 
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Figure 2-2: Process Flow Diagram – Phase 1 

2.5.1.1 Diluent Recovery Unit 
Diluted bitumen will be pumped to the Project from Fort Hills and stored onsite at the Project 
site. Feedstock to the DRU will be diluted bitumen from onsite storage tanks. The purpose of the 
DRU is to separate diluent (naphtha) from the bitumen.  

The installed capacity of the DRU will be 1790 m3/h (270,000 BPD) of diluted bitumen at a 
diluent-to-bitumen weight ratio of 0.50. The products from the DRU will be: 

• recovered diluent (naphtha), which will be returned through a pipeline to the bitumen 
production facilities at Fort Hills 

• light gas oil (LGO), which will be further upgraded in the hydrotreating unit (i.e., Medium Gas 
Oil [MGO] Hydrotreater) 

• atmospheric residue, or so-called topped bitumen, which will be fed directly to the Delayed 
Coker Unit (DCU) 
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2.5.1.2 Delayed Coker Unit 
The DCU will convert atmospheric residue into lighter and more valuable products and coke. 

A four-drum delayed coker, similar in size to others operating in Alberta, will be built with a 
capacity to handle 930 m3/h (140,000 BPD) of atmospheric residue. The coker will produce the 
following three streams: 

• light gases plus naphtha, which are treated in the Gas Recovery Unit (GRU) 
• gas oil (LGO and MGO), which is treated in the MGO Hydrotreater  
• coke, which is exported from the plant site by rail  

2.5.1.3 Gas Recovery Unit 
The GRU will separate naphtha from the light gases (fuel gas) collected from the DCU and the 
hydrotreating units. The GRU will also sweeten fuel gas by removing sulphur. Recovered 
sulphur (H2S) is sent to the SRU. 

The naphtha will be sent to the Naphtha Hydrotreater Unit (NHU) and the fuel gas will be used 
in the furnaces and boilers. 

2.5.1.4 Naphtha Hydrotreater Unit 
The NHU will remove sulphur and nitrogen impurities from the naphtha produced in the coker as 
well as in the MGO Hydrotreater to produce a naphtha product of reformer grade quality, i.e., 
less than or equal to 1 parts per million by weight (ppmw) nitrogen and sulphur.  

The installed capacity of NHU will be 300 m3/h (45,000 BPD). The naphtha product will be sent 
to tankage for blending in final product and a small portion is also used as diluent make-up to 
account for small losses in the process.  

2.5.1.5 Medium Gas Oil Hydrotreater Unit 
The MGO Hydrotreater will remove sulphur and nitrogen impurities from the gas oil produced in 
the coker and in the DRU.  

Two trains of MGO Hydrotreater, with a total capacity of 730 m3/h (110,000 BPD), will be 
installed. The MGO Hydrotreater will produce a gas-oil product containing less than or equal to 
1000 ppmw nitrogen. The naphtha produced in the MGO Hydrotreater will contain 
approximately 20 ppmw sulphur and 10 ppmw nitrogen and must be treated further to meet the 
SCO naphtha specification. Therefore, the naphtha will be routed to the NHU for further 
upgrading. 

2.5.1.6 Hydrogen Plant  
The Hydrogen Plant will produce hydrogen for the hydrotreating units. The hydrogen will be 
produced by steam methane reforming of the natural gas. The estimated normal hydrogen 
requirement for the Project for Phase 1 is 170,000 Nm3/h (155 MMSCFD). The design capacity 
of the Hydrogen Plant will be approximately 190,000 Nm3/h (170 MMSCFD). Natural gas 
supplemented by the fuel gas will be the feedstock for hydrogen production. Hydrogen will be 
compressed to the required hydrotreater feed pressure by reciprocating compressors.  
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2.5.1.7 Sulphur Recovery Unit and Tail Gas Treating Unit  
The SRU will recover sulphur from the acid gas (H2S rich) streams.  

Two Claus units (922 t/d total sulphur inlet rate) and a Tail Gas Treating Unit (TGTU) will be 
installed to maximize sulphur recovery. The SRU/TGTU will be designed to exceed the EUB 
guidelines for the sulphur recovery (EUB Sulphur Recovery Guidelines for the Province of 
Alberta, Interim Directive 2001-03). 

The SRU will receive acid gas from the ARU and the sour water stripper (SWS) and convert the 
H2S from these streams to liquid sulphur. The tail gas from the SRU will be fed to the TGTU for 
further removal of sulphur. Sulphur recovery will be increased from approximately 95 percent in 
the SRU to 99.9 percent in the TGTU. The sulphur recovery plant will be designed for an 
efficiency of 99.9 percent (minimum). The expected long-term performance will achieve 99.8 
percent recovery.  

The molten sulphur collected in the SRU will be routed to the forming facility. Two sulphur 
granulating units will be operated in parallel to convert the liquid sulphur into solid granules. The 
formed granules will be collected from each granulating unit and transferred to two silos. The 
formed product will be loaded from the silos into rail. 

2.5.1.8 Support Units 
The following support units will be in place during Phase 1:  

• an Amine Regeneration Unit (ARU), with a capacity of 750 m3/h, will be installed to 
regenerate amine from rich amine streams 

• two SWS units (Coker SWS and Hydrotreater SWS) will be installed to reduce freshwater 
intake. The Coker SWS will have a capacity of 190 m3/h, and the Hydrotreater SWS will 
have a capacity of 170 m3/h. 

2.5.1.9 Utilities and Offsite Systems 
The following utility systems are planned: 

• nitrogen receiving and distribution system 
• utility water supply 
• cooling water system 
• fuel gas and natural gas supply and distribution 
• instrument and utility air systems 
• steam generation 
• electrical distribution and substations 
• process automation 
• raw water  
• Wastewater Treatment Unit (WWTU) 

The following systems are also planned for Phase 1 operations: 

• interconnecting pipe racks 
• diluted bitumen, intermediate and product tankage 
• low-pressure (LP), high-pressure (HP) and acid gas flares 
• fire protection system 
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2.5.2 Subsequent Project Phases (Phase 2/3) 
The Project will be completed in either two or three phases, depending on findings from detailed 
engineering analysis and construction reviews. 

Additional processing units will be installed during Phase 2/3 to increase the total bitumen 
capacity to 2250 m3/h (340,000 BPD). It is expected that Phase 2/3 will be completed 
approximately three to four years after Phase 1 is completed. 

In addition to the components for Phase 1 (Section 2.5.1), the following additional units and 
modifications are proposed for Phase 2/3 to handle the capacity increase (Figure 2-3). 

2.5.2.1 Diluent Recovery Unit 
An additional DRU will be added with a feed capacity of 1855 m3/h (280,000 BPD). The 
products from both DRUs will be: 

• recovered diluent, which will be returned to the bitumen production facilities at Fort Hills 

• LGO, which will be also directed to an additional Gas-Oil (GO) Hydrocracker Unit for further 
upgrading 

• atmospheric residue, which will be directed to a Vacuum Distillation Unit (VDU)  

2.5.2.2 Vacuum Distillation Unit 
The VDU will further process the atmospheric residue to produce a vacuum gas oil (VGO) 
stream and a vacuum residue. The vacuum residue will increase the capacity of the DCU and 
improve the efficiency of the entire complex. The VDU will have a design capacity of 1910 m3/h 
(288,000 BPD). The VGO stream produced by the unit will be routed to the GO Hydrocracker 
Unit for removal of sulphur, nitrogen and other impurities. The vacuum residue will be split 
between the DCU and a SDA. 

2.5.2.3 Solvent Deasphalting Unit 
The SDA will use a solvent to separate asphaltenes from the vacuum residue stream. The 
capacity of the SDA will be 370 m3/h (56,000 BPD). Products from the SDA are deasphalted oil 
(DAO) and asphaltenes. The asphaltenes recovered from the vacuum residue will be fed to the 
Gasification Unit to produce hydrogen. The DAO fraction will be blended with the remaining 
vacuum residue and fed to the DCU. Only the asphaltene levels required to balance hydrogen 
demand by the Project will be recovered. 
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Figure 2-3: Process Flow Diagram: Phase 2/3 

2.5.2.4 Delayed Coker Unit 
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In the Gasification Unit, asphaltenes will react with the HP steam and oxygen to produce 
hydrogen. Sulphur is recovered as H2S and then routed to the SRU. Three gasification reactors, 
including the following support facilities are proposed: 

• asphaltene feed system 
• by-product handling and disposal system 
• water and product handling system 

The SMR hydrogen plant constructed in Phase 1 will be operated at minimum throughput to 
reduce the import of natural gas. The Gasification unit will provide the remainder of the total 
410,000 Nm3/h (370 MSCFD) Phase 2/3 hydrogen. During periods of gasification unit 
maintenance outages and other operation interruptions, the SMR plant will be ramped up to 
meet the hydrogen demand, which will eliminate the need for a spare gasification unit train. The 
gasification unit allows for potential future CO2 recovery and sequestration. Solid waste (slag) 
which is an inert, non-leachable, material will be trucked to landfill. 

 

Figure 2-4: Gasification Unit Process 

2.5.2.8 Air Separation Unit 
The ASU will separate oxygen (purity greater than 99 percent) from the air and supply it to the 
Gasification unit for the production of hydrogen. The estimated oxygen requirement for the 
Project is 4850 t/d (on a pure oxygen basis). 
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2.5.2.9 Sulphur Recovery Unit and Tail Gas Treating Unit  
An additional two trains of sulphur plant (2132 t/d, total sulphur inlet rate) and an additional 
TGTU will be installed during Phase 2/3. The design features of the SRU/TGTU will be the 
same as described in Phase 1 (Section 2.5.1.7). 

2.5.2.10 Support Units 
The following support units will required during Phase 2/3: 

• Hydrotreater SWS, with a capacity of 170 m3/h 
• ARU, with a capacity of 750 m3/h 

2.5.2.11 Utilities and Offsite Systems 
The utility systems defined in Section 2.5.1.9 will be expanded for the increased plant 
throughput. A co-generation facility is also proposed to balance onsite fuel generation. 

Offsite facilities will be added to support the new capacity. Additional tankage will be added, as 
well as a new flare for the majority of the new units. Flare requirements are described in 
Section 4.2.5 and tankage requirements are described in Section 4.4. 

2.5.3 Feedstocks and Product 
The feedstock to the Project will be diluted bitumen from Fort Hills as well as bitumen produced 
from Fort Hills partners’ future oil sands projects or other third-party bitumen producers. Truck 
and shovel mining will be used to recover the oil sands from Fort Hills. A naphthenic bitumen-
recovery process will be used to produce diluted bitumen from the recovered oil sands with a 
diluent-to-bitumen ratio of 0.5. A pipeline will be constructed to transport diluted bitumen from 
Fort Hills to the Project. Additional pipelines will also be required to return diluent to Fort Hills 
and to transport product to an appropriate terminal. Reformer-grade naphtha from the NHU will 
be used for diluent makeup. The properties of the bitumen, diluted bitumen and finished product 
are listed in Table 2-2.  

Table 2-2: Feedstock and Product Properties 

Bitumen: 

Density (kg/m3) @ 15ºC 1,015 

API Gravity 7.8 

Sulphur (wt%) 4.9 

Boiling Fractions (ºC) Volume (%) 

Naphtha, C5 – 177 1 

Distillate, 177 – 343 18 

Gas Oil, 343 – 524 26 

Residue, 524+ 55 
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Table 2-2: Feedstock and Product Properties (cont’d) 

Diluted Bitumen: 

Density (kg/m3) @ 15ºC 930 

API Gravity 20.7 

Sulphur, wt% 3.3 

Boiling Fractions (ºC) Volume (%) 

Naphtha, C5 – 177 40 

Diluted Bitumen: 

Distillate, 177 – 343 9 

Gas Oil, 343 – 524 16 

Residue, 524+ 35 

SCO Product: 

API (C4+) 33–39 

Sulphur, wt% 0.02–0.04 

Nitrogen, ppmw 170–450 

Boiling Fractions (ºC) Volume (%) 

C4 1.5–2.5 

Naphtha, C5 – 177 21- 27 

Distillate, 177 – 343 40–49 

Gas Oil, 343 – 524 22–35 

Residue, 524+ Nil 

2.6 Design Enhancements 

2.6.1 Delayed Coker Unit 
The DCU will be designed with the most up-to-date features to maximize safety and reliability. 
The coke drum top and bottom unheading systems will be fully automatic to reduce potential 
operator exposure to a hydrocarbon environment. Interlocks will be provided to avoid operating 
the unheading system on a hot coke drum. 

The slop oil and vent gas from the DCU closed-blowdown system will be fully recycled and 
processed in the process units with no hydrocarbon emission and effluents out of the battery 
limit. 
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The coke cutting water will be collected and recycled for reuse in the DCU. The sour water from 
the DCU and GRU will be collected and sent to the dedicated sour water stripper to remove H2S 
and ammonia (NH3). 

2.6.2 Coke Handling Facility 
Coke will be stored in a covered storage facility capable of housing five day’s worth of 
production. Coke-handling facilities and storage will be enclosed to reduce nuisance dust. A 
dust-suppression system will be used at all open points, including but not limited to the conveyor 
transfer points, rail loading chute and the emergency storage pile. A barrier system will be used 
to segregate and collect the water from the coke, including rainwater runoff, for treatment. 
Stored coke will be loaded for rail transportation. 

An emergency coke storage area (e.g., in case of a rail strike) will be available to hold up to 30 
days of coke production. The emergency storage area will be designed to ensure that the soil 
and groundwater is protected from contamination by any coke stored there. There will be dust 
mitigation systems in place to prevent coke dusting and systems will be in place to prevent 
water from the coke from contaminating the environment. 

2.6.3 Sulphur Removal Facilities 
State-of-the-art sulphur recovery facilities will be installed to maximize sulphur recovery and 
reduce emissions (design sulphur recovery is 99.9 percent). As well, special attention will be 
paid to minimization of minor emission sources such as the sulphur degassing, forming and 
transportation facilities. 

2.6.4 Hydrogen Production 
To conserve high-value natural gas and make optimum use of heavy components in the 
bitumen feedstock, hydrogen will be produced by the gasification of SDA asphaltenes. 

It is expected that the Project will produce more fuel gas than it can consume in the furnaces 
and boilers. An excess fuel gas will be fed to the SMR as a feedstock to reduce the amount of 
natural gas import. 

2.6.5 Storage Tanks 
Storage tanks will be provided with tank containment dikes and a vapour recovery system, 
where applicable. The dike will provide a secondary means of containment in the unlikely event 
of a spill or leak. Vapour recovery systems will be used mainly to prevent tank vapours from 
escaping into the atmosphere. When adding liquid to the tank or when the outside temperature 
rises, causing vapour inside the tank to expand, the vapour recovery system is designed to 
sense the increase in tank pressure and vent the excessive tank pressure to a safe place. The 
vent gas from the tanks will be collected and compressed before being sent to the flare, which is 
located near the south tank farm. Either natural gas or nitrogen will be used to reduce the 
oxygen content in the vapour space, making it inert and eliminating the possibility of 
combustion.  

The tanks will be designed to meet the CCME Environmental Guidelines for Controlling 
Emissions of Volatile Organic Compounds From Above Ground Storage Tanks. 
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2.6.6 Water and Effluent Systems 
The water and effluent systems will be designed to recycle 50 percent effluent water after 
treatment, which will result in the reduction of water withdrawal from the NSR. 

The cooling tower is the single largest consumer of water. To limit capacity of this unit, air 
cooling will be used wherever practical, and high-efficiency cooling towers will be incorporated 
into the design to address fog visibility issues identified in Volume 2, Section 8: Visibility. 

2.6.7 Ultra Low NOx Burners 
The design for the Project will specify low nitrogen oxide (NOx) burners that will meet the CCME 
guidelines for furnaces and boilers. In addition, to address PAI issues identified in the EIA, 
throughout the facility, ultra-low NOx burners, which will exceed the CCME guidelines, will also 
be used where feasible. The burners will be designed to stage combustion, internal flue gas 
circulation or both. These techniques will help reduce the combustion zone temperature as well 
as the flame temperature resulting in the NOx reduction. 

2.6.8 Oxygen Enrichment 
Oxygen enrichment will be considered for expanding the capacity of the SRU in Phase 2/3. 
Oxygen enrichment allows additional acid gas feed to be processed by replacing all or some of 
the combustion air with pure oxygen. This decreases the volume of inert nitrogen in the process 
gas and allows more acid gas to be fed to the SRU. Oxygen will be from the air separation unit 
installed as part of the gasification unit. 

2.6.9 Co-generation Facility 
A co-generation facility is proposed for Phase 2/3 to produce electrical power for onsite use and 
export to the Alberta grid using a gas-fired combustion turbine. The feed to the unit will be plant 
fuel gas. The co-generation facility will generate power and steam for the Project. 

2.6.10 Emergency Power Supply 
The Project will have two main electrical feeders. If one fails, the other is designed to activate 
immediately on the interruption of power. These systems will be augmented and upgraded to 
maintain the same level of reliability. There will be an emergency power supply to facilitate a 
safe shut down if power is lost.  
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3 MATERIAL AND ENERGY BALANCES 

3.1 Design Factors 
The material balance is based on the following design factors: 

• processing capacity of: 

• 1100 m3/h (165,000 BPD) bitumen feed or 270,000 BPD diluted bitumen during Phase 1 

• 2250 m3/h (340,000 BPD) bitumen feed or 550,000 BPD diluted bitumen during 
Phase 2/3 

• diluent recovered from the diluted bitumen will be recycled to the bitumen production site 

• the Upgrader will operate at an average on-stream factor of 0.95 

SRUs will be designed to recover 99.9 percent of sulphur. Annual performance is expected to 
achieve 99.8 percent sulphur recovery. 

3.2 Material Balance for the Project 
Table 3-1 summarizes the overall material balance for the Project. For an illustration of the 
material balance for each phase, see Figure 3-1 and Figure 3-2. For an illustration of the 
gasification mass balance see Figure 3-3. 

Table 3-1: Overall Material Balance 

 
Phase 1 

(t/d) 
Phase 2/3 

(t/d)(cumulative) 
Feeds 
Diluted Bitumen 39,748 81,240 
Hydrogen from SMR and Gasification 371 891 
Sulphur to treatment from Gasification 0 319 
Total 40,119 82450 
Products 
Synthetic Crude Oil 18,407 36,776 
Diluent Return 13,386 27,359 
Coke 5,465 8,628 
Fuel Gas 1853 2519 
Solid Sulphur 920 2128 
C4 product (butane) 0 122 
Asphaltene for gasification 0 4555 
Sulphur to emissions 2 4 
Others (Water, N2, CO2, etc.) 86 359 
Total 40,119 82,450 



Sturgeon Upgrader Project 
Section 3: Material and Energy Balances Volume 1: Project Description
 

December 2006  
Page 3-2  
 

DILUTED 
BITUMEN

HYDROGEN 
(SMR)

HYDROTREATING/ 
HYDROCRACKING 

UNITS (NAPTHA AND 
GAS OIL) (HTU) 

371 t/d

39,748 t/d

DILUENT 
RECOVERY 
UNITS (DRU) 

DELAYED 
COKER UNIT 

(DCU) 

SULPHUR 
RECOVERY 
UNIT (SRU) 

DILUENT 
RETURN

SCO

FUEL GAS

COKE

SULPHUR 
EMISSIONS

SULPHUR

OTHERS

1,853 t/d

18,407 t/d

13,386 t/d

5,465 t/d

2 t/d

920 t/d

86 t/d
 

 

Figure 3-1: Overall Material Balance for Phase 1 
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Figure 3-2: Overall Material Balance for Phase 2/3 
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4,555 t/d Asphaltene 

101 t/d Fluxant 
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Figure 3-3: Gasification Mass Balance 
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3.2.1 Energy Balances 
Table 3-2 and Table 3-3 summarize the energy balances for Phase 1 and Phase 2/3, 
respectively. 

Table 3-2: Phase 1 Energy Balance 

Energy Balance 
 

Electrical 
Power 
(MW) 

Natural 
Gas 

(GJ/h) 

Other 
Fuel 

(GJ/h) 

Primary Source of Energy 

Equivalent energy from burning refinery gas from process units NA NA 3,780 

Equivalent energy from burning purchased natural gas for fuel gas NA 154 NA 

Equivalent energy from purchased natural gas for hydrogen 
production NA 2,270 NA 

Imported electrical power 75.1 NA NA 

Total production 75.1 2,424 3,780 

Primary Consuming Source 

Fuel gas required for: 

 Diluent Recovery Unit (DRU) 6.4 20 310 

 Vacuum Distillation Unit (VDU) –1 –1 –1 

 Solvent Deasphalting Unit (SDA) –1 –1 –1 

 Delayed Coker Unit (DCU) 15.9 38 758 

 Gas Recovery Unit (GRU) –2 –2 –2 

 Naphtha Hydrotreater Unit (NHU) 1.9 2 38 

 MGO Hydrotreater Unit 8.3 10 208 

 GO Hydrocracker Unit –1 –1 –1 

 Gasification Unit –1 –1 –1 

 Amine Regeneration Unit (ARU) 0.2 NA NA 

 Sour Water Stripping Unit 0.4 NA NA 

 Sulphur Recovery Unit (SRU) 4.4 25 64 

 Tail Gas Treating Unit3 (TGTU) –1 –1 –1 

 Steam generator (boilers) 2.0 35 693 

 Hydrogen Plant (SMR) 15.2 24 470 

 Utilities and offsite systems/miscellaneous 20.4 NA NA 
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Table 3-2: Phase 1 Energy Balance (cont’d) 

Energy Balance 
 

Electrical 
Power 
(MW) 

Natural 
Gas 

(GJ/h) 

Other 
Fuel 

(GJ/h) 

 Co-generation facility –1 –1 –1 

Total Phase 1 power requirement 75.1 NA NA 

Equivalent energy of natural gas used for hydrogen production NA 2,270 NA 

Excess fuel gas4 NA NA 1,215 

Total consumption 75.1 2,424 3,756 

Summary of Steam Consumed 

Equivalent energy for LP steam  NA NA 853 

Equivalent energy for MP steam  NA NA 117 

Equivalent energy for HP steam  NA NA 1,100 

Equivalent energy for VHP steam  NA NA NA 

Total steam consumed NA NA 2,070 

NOTES: 
1Unit not installed in Phase 1 
2Gas Recovery Unit requirements included with Delayed Coker Unit 
3Tail Gas Treating Unit requirements included in Sulphur Recovery Unit 
4Excess fuel gas will be used to displace natural gas feed to the Hydrogen Plant, resulting in a natural gas  
consumption reduction. 

Table 3-3: Phase 2/3 Energy Balance 

Energy Balance 
 

Electrical 
Power 
(MW) 

Natural 
Gas 

(GJ/h) 

Other 
Fuel 

(GJ/h) 

Primary Source of Energy 

Equivalent energy from burning refinery gas from process units NA NA 6,379 

Equivalent energy from burning purchased natural gas for fuel gas NA 275 NA 

Equivalent energy from purchased natural gas for hydrogen 
production 

NA 573 NA 

Imported electrical power -156.64 NA NA 

Total production -156.64 848 6,379 

Primary Consuming Source 

Fuel gas required for: 

 Diluent Recovery Unit (DRU) 13.3 41 639 
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Table 3-3: Phase 2/3 Energy Balance (cont’d) 

Energy Balance 
 

Electrical 
Power 
(MW) 

Natural 
Gas 

(GJ/h) 

Other 
Fuel 

(GJ/h) 

 Vacuum Distillation Unit (VDU) 3.0 9 326 

 Solvent Deasphalting Unit 4.9 15 296 

 Delayed Coker Unit (DCU) 19.1 40 808 

 Gas Recovery Unit (GRU) –1 –1 –1 

 Naphtha Hydrotreater Unit 1.9 1 26 

 MGO Hydrotreater Unit 8.3 10 200 

 GO Hydrocracker Unit 34.1 90 155 

 Gasification Unit 118.0 5 96 

 Amine Regeneration Unit (ARU) 0.3 NA NA 

 Sour Water Stripping (SWS) 0.7 NA NA 

 Sulphur Recovery Unit (SRU) 10.0 57 145 

 Tail Gas Treating Unit (TGTU) –2 –2 –2 

 Steam generator (Boilers) 2.0 5 –3 

 Hydrogen Plant (SMR) 3.8 2 63 

 Utilities and offsite systems/miscellaneous 36.6 NA NA 

 Co-generation facility -412.6 NA 3,469 

Total Phase 2/3 power requirement -156.6 NA NA 

Equivalent energy of natural gas used for hydrogen production NA 573 NA 

Total consumption -156.6 848 6,233 

Summary of Steam Consumed 

Equivalent energy for LP steam  NA NA 1,704 

Equivalent energy for MP steam  NA NA 501 

Equivalent energy for HP steam  NA NA 2,642 

Equivalent energy for VHP steam  NA NA 88 

Total NA NA 4,935 

NOTES: 
1Gas Recovery Unit requirements are included with Delayed Coker Unit. 
2Tail Gas Treating Unit requirements are included in Sulphur Recovery Unit. 
3600# utility boilers are expected to be on standby during normal operation. 
4Excess electrical power potential to be exported to the grid. 
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3.2.2 Production Accounting Summary 
Key measurements will be: 

• diluted bitumen feed to tankage (likely custody transfer) 
• reconciliation with pipeline shipment from Fort Hills 
• diluted bitumen feed to DRU 
• diluent shipments to Fort Hills 
• bitumen feed to coker 
• SCO transfer (in-line blending) to shipment tanks (custody transfer) 
• sulphur shipments by rail (custody transfer) 
• coke shipments by rail (custody transfer) 

Agreement will be reached with the EUB on procedures to calculate hydrocarbon and sulphur 
losses through diluent slippage, flaring, etc. 

3.3 Sulphur Balances 
Table 3-4 lists the sulphur balances for the Project. 

Table 3-4: Sulphur Balance3 

 
Phase 1  

(t/d) 
Phase 2/3 (Cumulative) 

(t/d) 
Sulphur in diluted bitumen feed 1,298 2,654 

Sulphur in products 

 Sulphur  9201 2,1281 

 Coke 369 513 

 SCO and diluent 6 7 

Sulphur to emissions2 <3 <6 

NOTES: 
1Air quality assessment was done using 1,000 t/d (Phase 1) and 2,265 t/d (Phase 2/3) of inlet sulphur 
equivalent rate.  
2Includes emissions from combustion equipment and TGTU thermal oxidizer. 
3These calculations are based on 99.8% sulphur recovery in the sulphur plant. 
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3.4 Catalysts and Chemicals 
The catalysts and chemicals used in the Project will be similar to those used throughout the 
refining industry. Details are provided in Table 3-5 and Table 3-6, respectively. The catalysts are 
discussed in the following sections. 

Table 3-5: Phase 1 Catalyst Summary 
Unit Catalyst Purpose Quantity Expected Life 

Ni Co Mo catalyst GSK – 19 Guard layer 2,994 kg 2 years 
Ni Co Mo catalyst GSK – 9 Guard layer 2,178 kg 2 years 
Ni Co Mo catalyst GSK – 6A Guard layer 1,854 kg 2 years 
Ni Mo catalyst ICR 308 Active catalyst 28,852 kg 2 years 
Ni Mo catalyst ICR 307 (2.5 mm) Active catalyst 7,622 kg 2 years 
Ni Mo catalyst ICR 307 (1.2 mm) Active catalyst 145,519 kg 2 years 

Naphtha 
Hydrotreater 

720X Catalyst support 3,708 kg 2 years 
Ni Mo catalyst GSK - 19 Guard layer 3,236 kg 2 years 
Ni Mo catalyst GSK - 9 Guard layer 2,352 kg 2 years 
Ni Mo catalyst GSK – 6A Guard layer 2,004 kg 2 years 
Ni Mo catalyst ICR 308 Active catalyst 45,880 kg 2 years 
Ni Mo catalyst ICR 132 Active catalyst 33,626 kg 2 years 
Ni Mo catalyst ICR 175 Active catalyst 497,298 kg 2 years 

MGO 
Hydrotreater 

720X Catalyst support 12,020 kg 2 years 
Ni catalyst - (HD Max 300)  
(C49-TRX) 

Hydrogenation 23.4 m³ 3 years 

ZnO catalyst - Actisorb S3 (G72D) Desulphurization 28.9 m³ 1 year 
Ni Catalyst - ReformMax 210 
(G91LDP) 

Reforming 31.4 m³ 5 years 

Ni Catalyst - ReformMax 330 
(G90LDP) 

Reforming 38.4 m³ 5 years 

Hydrogen 
Plant1 

Fe2O3 catalyst - ShiftMax 120 (G3-
C) 

High temperature 
shift conversion 

72.6 m³ 5 years 

Sulphur 
Recovery Unit 

Claus Catalyst Sulphur 
conversion 

344 m³ 4 to 5 years 

Tail Gas 
Treating Unit 

Hydrogenation catalyst Hydrogenation 90 m³ 7 to 10 years 

Instrument air 
system 

Desiccant Drying agent 100 m³ 5 to 10 years 

Cation exchange resin Water treatment 500 m3 5 to 10 years Raw water 
treating (Mixed 
Bed Deionizer) 

Anion exchange resin Water treatment 500 m3 5 to 10 years 

NOTES:  
1Hydrogen Plant catalysts are licensor specific. The catalyst shown here are indicative of what can be 
expected. Actual catalysts used will be defined after licensor selection. 
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Table 3-6: Phase 1 Chemicals Summary 

Unit Chemical Purpose 

Estimated 
Annual 

Consumption 
Onsite Storage 

Capacity 
Filming Amine Corrosion Inhibitor 85 m³ 4 m³ Diluent Recovery 
Ammonia Solution Neutralizer 262 m³ 4 m³ 
Antifoam Prevent foam over 

of coke drums 
76.5 m³ 3 m³ Delayed Coker 

De-emulsifier Separation of oil-
water 

16.6 m³ 3 m³ 

Gas Recovery Unit Ammonia 
Polysulphide 

Corrosion Inhibitor 5.5 – 21.4 m³ 1.5 m³ 

Soda Ash Corrosion Inhibitor NA Used during 
turnaround only 

Naphtha 
Hydrotreater 

Antifoam Amine foam 
prevention 

133 kg 35 kg 

Soda Ash Corrosion Inhibitor NA Used during 
turnaround only 

Antifoam Amine foam 
prevention 

906 kg 225 kg 

MGO Hydrotreater 

Phosphate Steam pH Control 54,200 kg 4 m³ 
Hydrogen Plant Phosphate Steam pH Control 150 kg 40 kg 

MDEA H2S Absorbent 111,600 kg 140,400 kg Amine 
Regeneration Antifoam Amine foam 

prevention 
225 kg 60 kg 

Sulphur Recovery 
Unit 

Phosphate Steam pH Control 350 kg 90 kg 

MDEA H2S Absorbent 17,480 kg 96,100 kg 
Antifoam Amine foam 

prevention 
173 kg 45 kg 

Tail Gas Treating 
Unit 

Ammonia pH Control 120 kg 30 kg 
Sulphuric Acid CaCO3 Scaling 

Control 
329,400 kg 85,000 kg Cooling Water 

System 
Sodium Phosphate Microbiological 

Growth Control 
449,600 kg 115,000 kg 

Raw Water 
Treating (RO) 

Sodium Bisulphate Dechlorination 6,300 kg 1,500 kg 

Sulphuric Acid Bed Regeneration 69,900 kg 18,000 kg Raw Water 
Treating (Mixed 
Bed Deionizer) 

Caustic Soda Bed Regeneration 142,500 kg 35,000 kg 

Demineralized 
Water Treatment 

Oxygen Scavenger Oxygen Scavenger 350 kg 90 kg 

Sulphur Forming 
Unit 

Dustbind S3 Dust Suppressant 5,297 kg 1,325 kg 
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3.4.1 Hydrotreater Catalyst 
The hydrotreater catalyst used in the Project will be similar to those used in other upgraders 
currently in design or operation. These catalysts support desulphurization, denitrification and 
hydrodemetallation. Commercial supply and disposal channels are well established. 

3.4.2 Sulphur Recovery Catalyst 
The sulphur-recovery process will use standard industry catalysts similar to those used in the 
industry. Commercial supply and disposal channels are well established.  

3.4.3 Steam Methane Reformer Catalyst 
The SMR process will use the standard industry catalysts throughout the hydrogen 
manufacturing process. Commercial supply and disposal channels are well established. 
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4 UTILITIES AND OFFSITE SYSTEMS 

4.1 External Supply 
Table 4-1 lists the external utilities required by the Project during Phase 1 operations.  

Table 4-1: External Utility Requirements for Project Operations 

Utility Unit of 
Measure Phase 1 Phase 2/3 

Electrical power MW 75 (157)1 

Raw water m3/h 550 1,650 

Potable water m3/h 3 4 

Natural gas Nm3/h 67,000 23,000 

Nitrogen Nm3/h 300 650 

NOTE: 
1Excess electrical power produced in Phase 2/3. 

4.1.1 Electrical Power 
The electrical power requirement is estimated at 75 MW for Phase 1 and will be supplied by 
local suppliers. The power will be stepped down to 34.5 kV from incoming 240 kV before it is fed 
to the Upgrader. The co-generation unit installed in Phase 2/3 will provide power for the Project, 
and a net power production of 157 MW will be potentially exported to the grid.  

4.1.2 Raw Water 
Raw water supply will be obtained from the North Saskatchewan River (NSR). The annual 
average softened raw water demand is expected to be 425 m3/h and 1650 m3/h for Phase 1 and 
Phase 2/3, respectively.  

During normal operation the raw water or softened water will be used for the following purposes: 

• boiler feed water makeup 
• cooling tower makeup 
• feed for hydrogen production 
• utility water 
• fire water 
• hydrotesting (intermittent) 

Alternative sources of water, including treated municipal wastewater, are also under 
consideration. 

4.1.3 Potable Water  
The Project is investigating the ability to connect to potable water systems available in the area. 
The plant will provide a potable water storage tank and a chemical addition system to inject 
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sodium hypochlorite to maintain the regulated level of free chlorine residual in the distribution 
system. Pumps at the plant site will distribute the potable water to required areas within the 
plant. 

4.1.4 Natural Gas 
Natural gas required by the Upgrader will be acquired from an outside gas supplier. A new 
natural gas supply line will be installed to support the Project. 

4.1.5 Nitrogen 
In Phase 1, Nitrogen will be supplied by a third-party in an inert form and stored on site. In 
Phase 2/3, Nitrogen will be available from the air separation unit, installed as part of the 
gasification unit. Nitrogen will be used to purge equipment during shut down or to remove air 
from equipment during commissioning and start-up when steam cannot be used. 

4.2 Internal Supply 
Table 4-2 lists the internal utilities required by the Project during Phase 1 operations.  

Table 4-2: Internal Utility Requirements for Project Operations  

Utility Unit of 
Measure Phase 1 Phase 2/3 

Fuel gas Nm3/h 51,000 300,000 

Instrument air Nm3/h 2,500 4,700 

Utility air Nm3/h 1,250 1,650 

Cooling water circulation m3/h 8,000 53,000 

Steam kg/h 461,863 996,419 

4.2.1 Fuel Gas 
Light hydrocarbons from the DCU and major processing units will be desulphurized and used as 
plant fuel gas and for feed to the hydrogen plant to reduce natural gas import. 

4.2.2 Instrument and Utility Air 
Compressor facilities will be built to supply instrument air. Phase 1 will require 2500 Nm3/h of 
instrument air on a continuous basis for the instrument control system and about 1250 Nm3/h of 
additional utility air on an intermittent basis for: 

• utility stations 
• individual plant start-up, shutdown and turn-around 
• catalyst regeneration cases 

Phase 2/3 will require 4700 Nm3/h of instrument air on a continuous basis and 1650 Nm3/h of 
utility air on an intermittent basis. Compressor facilities will be expanded to supply the additional 
demand. 
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4.2.3 Cooling Water 
The Upgrader will have a circulating cooling water demand of 8000 m3/h for Phase 1 and 
53,000 m3/h for Phase 2/3. A 30 percent growth allowance is included in these values. The 
Project will use a high-efficiency cooling tower to reduce evaporation losses. During Phase 1, 
six cells will be built and during Phase 2/3, 15 cells will be built. Note that this is a design 
change and will reduce the volumes of cooling water shown in Table 4-2. 

The cooling tower average heat load (design) will be 173 MW during Phase 1 and 887 MW 
during Phase 2/3. 

4.2.4 Steam 
Table 4-3 summarizes the estimated steam generated from onsite boilers during Phase 1 and 
Phase 2/3. 

Table 4-3: Steam Production1  

Component 
 

Phase 1  
(kg/h) 

Phase 2/3  
(kg/h) 

Hydrogen Plant 145,000 36,250 

Sulphur Recovery Unit 79,500 179,988 

Utility boilers 237,363 –2 

Co-generation facility2 NA 780,181 

Total steam production 461,863 996,419 

NOTES: 
1Based on HP steam production during summer months 
2During Phase 1, the utility boilers will produce steam to accommodate shortfall in steam production. 
During Phase 2/3, the utility boilers will be on standby and the co-generation facility will produce the 
required steam. 
NA – not applicable 

4.2.5 Flare System 
The flare system provides safe gas disposal during start-up and emergency situations such as 
fire and power outages. During normal operations, no plant material is sent to flare. Each flare 
will be equipped with an automatic electric ignition with a continuous burning pilot. 

The flare system will be designed to meet environmental and regulatory requirements for the 
safe disposal of process material. During Phase 1, the following flares will be in place: 

• HP and LP flare: Phase 1 will have both a HP and LP flare. An additional flare will be added 
during Phase 2/3 to cover all new Phase 2/3 reliefs with the exception of the additional coke 
drums, which will be covered by the Phase 1 installation. The HP flare provides relief for the 
hydrotreaters, hydrogen plant, and utilities and offsites. The LP flare provides relief loads for 
the DRU, the coker and the north tank farm. 

• Acid Gas flare: An Acid Gas flare will be designed for the destruction of acid gas. The flare 
system will be constructed during Phase 1, but will be sized to accommodate Phase 2/3 
load. The Acid Gas Flare provides relief loads for the sulphur plant. 
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• South Tank Farm Flare (STF): Flare will be installed during Phase 1 to collect the relief 
loads and vents from the South Tank Farm.  

Table 4-4 provides estimated flare loads and flare stack parameters for the flare system. 

Table 4-4: Estimated Flare Loads and Flare Stack Parameters 

Flare System 
 

Design Flow 
(kg/h)1 

Stack 
Height 

(m) 

Exit 
Velocity 

(m/s) 
Exit Temp 

(˚C) 

Inside Tip 
Diameter 

(m) 
Phase 1 HP flare  326,000 65 125.0 1,000 1.4 
Phase 1 LP flare2 1,155,000 116 51.4 1,000 1.5 
Acid gas flare 3 220,000 90 128.0 1,000 0.80 
South Tank Farm flare 23,000 20 77.7 1,000 0.2 
Phase 2/3 flare  1,026,000 60 34.79 1,000 1.7 

NOTES: 
1Flows are an initial maximum unmitigated load based on total plant failure. Expected to last 
approximately five minutes after which the flow will rapidly decay. 
2Phase 1 LP flare load includes provision for Phase 2/3 coker. 
3Phase 2/3 load 

4.3 Fire Water 
Fire water will be supplied through a fire water distribution system. Fire water pumps will be 
designed to supply sufficient water to all parts of the Upgrader at the required pressure. The 
pumps and piping are designed to develop an initial pressure of 1035 kPA(g) and maintain a 
pressure of 690 kPA(g). Installation of pumps, hydrants, monitors and manifolds will meet NFPA 
(National Fire Protection Association) 20. 

4.3.1 Fire and Gas Detection 
Hydrogen sulphide (H2S), carbon monoxide (CO) and LEL (lower explosive limit) detectors will 
be provided in compressor buildings and analyzer shelters. 

Fixed-temperature automatic pilot sprinklers will be used to activate automatic water spray 
systems. 

Ionization smoke detectors will be used to detect fires in cable pits, electrical switchgear rooms, 
computer rooms, control buildings, offices, workshops and potentially other locations. 

Combination ultraviolet/infrared flame detectors will be provided to detect fires in areas such as 
compressors, truck loading racks and potentially other locations. 

4.3.2 Building Protection 
All buildings will have fire detection and suppression systems to meet federal, provincial and 
municipal standards. 

4.3.3 Fireproofing 
Vessels and other related process equipment will have fireproofing consistent with industry 
norms, codes and standards. 
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4.4 Storage Tanks 
Various hydrocarbon products from the process units and chemicals necessary for activities 
such as water treating will be stored in specific tanks. No tanks will be vented to the atmosphere 
and all vapour will be recovered. Fixed-roof tanks will be blanketed and tanks containing volatile 
chemicals will be floating-roof tanks. Table 4-5 outlines tankage requirements for the Project. 

Table 4-5: Tankage Requirements 

Tank 
 

Total Phase 1 
Working 
Capacity  

(m3) 

Total Phase 2/3 
Working Capacity 

(m3) 
Tank Type 

 

Vapour 
Recovery 
System 

 

Vapour 
Pressure 

(kPa) 
Diluted Bitumen 3 x 43,921 6 x 43,921 VFRT YES 20 
Diluent Return 1 x 52,022 2 x 52,022 IFRT NO 25 
Butane Sphere 2 x 2,130 2 x 2,130 PT (SPHERE) NA NA 
Untreated 
Naphtha 

1 x 15,062 1 x 15,062 IFRT YES 90 

Treated 
Naphtha 

1 x 16,890 1 x 16,890 IFRT NO 51 

Untreated MGO 1 x 51,106 2 x 51,106 VFRT YES 36 
Treated MGO 1 x 49,156 2 x 49,156 VFRT YES 9 
Slops 2 x 6,799 2 x 6,799 VFRT YES 25 
Flushing Oil 1 x 7,159 1 x 7,159 VFRT YES 20 
Sodium 
Hypochlorite 

1 x 41 1 x 41 VFRT NO NA 

Sulphuric Acid 2 x 32 3 x 32 Horizontal 
Vessel 

NO NA 

Caustic 1 x 32 2 x 32 Horizontal 
Vessel 

NO NA 

Liquid Sulphur 
Storage Tank 

1 X 2800 1 X 2800 VFRT NO NA 

Equalization 
Tank (WWTU) 

1 X 3500 1 X 3500 
1 X 2400 

VFRT NO NA 

NOTES: 
There are no underground storage tanks. 
IFRT – internal floating roof tank 
NA – not applicable 
PT – pressure tank  
VFRT – vertical fixed roof tank 

All tanks will meet the CCME Code of Practice for the Control of Fugitive Emissions from Above 
Ground Storage Tanks and the AENV Secondary Containment Guideline for Containers and 
Above Ground Storage Tanks. Custody transfer meters will be installed on feed and product 
pipelines (diluted bitumen, diluent, naphtha and medium gas oil) for leak detection and 
measurement. 
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5 WATER MANAGEMENT 

5.1 Overview 
During operations, the Project will require water for the following uses: 

• boiler feed water makeup 
• cooling tower makeup 
• feed for hydrogen production 
• utility water 
• fire water 
• hydrotesting (intermittent) 

The proposed water supply will be the NSR. 

Table 5-1 summarizes the expected annual average water demands for each Project phase. 

Table 5-1: Proposed Water Withdrawal Application Basis – Phase 1 and 
Phase 2/31 

Phase Withdrawal1 
(m3/h) 

Return 
(m3/h) 

Phase 1 425 120 
Phase 2/3 1,650 300 
NOTE: 
1Does not incorporate lower water requirements associated with the incorporation of a high-efficiency 
cooling tower in Project design. 

Water requirements during construction and decommissioning will be substantially lower than 
the operational requirements.  

The raw water pond has a 14-day storage capacity and, therefore, it is not expected that raw 
water requirements will increase during upset operational conditions or because of seasonal 
variations throughout any given year. 

Various reuse and recycle measures will be implemented to reduce water withdrawal from the 
river. 

A Water Act application for the diversion of 1650 m3/h of water is attached in Appendix D. The 
value of 1650 m3/h corresponds, to the ultimate design basis for the construction of facilities for 
the withdrawal of water from the river. This value includes approximately 15 percent design 
contingency to allow for unforeseen situations where water rates will be larger than the current 
identified design basis. The annual withdrawal volume requested is therefore 14,454,000 m3. 

5.2 Water Supply and Treatment 

5.2.1 Raw Water Source 
A water intake structure and pump house will be constructed on the NSR to supply raw water to 
the Project facilities. The final location of the intake and pump house is still to be determined. 
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For the EIA, a general location close to the PDA was used; this location is expected to be in 
proximity to the final site.  

The final location for the water intake and pump house is subject to ongoing engineering design 
review and further discussions with respect to land use and access rights to the river. When the 
location is finalized, a detailed assessment will be completed on the site.  

As noted earlier (Section 1.8: Regulatory Approvals), alternative water sources are also under 
consideration, similar to the treated municipal water re-use project completed recently for the 
Petro-Canada Edmonton Refinery in cooperation with the City of Edmonton and the Gold Bar 
Wastewater Treatment Plant.  

5.2.2 Raw Water Treatment 
The river water intake and supply system will be designed and constructed to meet the needs of 
the Phase 2/3 water requirements. 

Major components of the raw water treatment process within the raw water treatment area will 
be as follows: 

• raw water pond (sized for 14 days storage) 
• cold lime softening, followed by after filters 
• chemical addition systems 
• sludge de-watering for lime sludge 

Following treatment, the water will be suitable for use as either cooling tower makeup, utility 
water or as feed for boiler feed water treatment systems. Additional water treatment will be 
required to provide water of the necessary quality for boiler feed water and use as hydrogen 
plant feed. 

Table 5-2 summarizes the water volume required for different processes during Phase 1 and 
Phase 2/3. 

Table 5-2: Major Water Users 
Process 

 
Phase 1 

(m3/h [avg])
Phase 2/3 
(m3/h [avg]) 

Cooling tower makeup1 253 1,309 
Utility water 18 36 
Boiler feed water, Hydrogen production feed 238 418 
Total 509 1,763 
NOTE: 
1Does not include the benefits of reduced water requirements associated with the use of high-
efficiency cooling tower designs. 

Additional treatment of the water is required to provide water suitable for boiler feed water. This 
treatment consists of: 

• ultra-filtration to remove solids 
• reverse osmosis (to remove dissolved solids) 
• mixed bed ion exchange resins 
• deaerator and chemical feed systems 

A simplified water treatment plant block flow diagram is presented in Figure 5-1. 
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Figure 5-1: Simplified Block Flow Diagram - Boiler Feed Water System 

5.2.3 Environmental Control Systems 
Water for the Project is proposed to be sourced from the NSR, and other systems within the 
plant will collect, treat and reuse this water. There are many systems within the Project that will 
work together to control and protect the environment from spills and accidental releases of 
hydrocarbons to the environment (Figure 5-2).  

During the normal operation of the Project, environmental control systems will ensure 
operations will be undertaken in an environmentally responsible and safe manner. Depending 
on the potential for an area to encounter hydrocarbons, any number of a variety of different 
systems will be in place, including, but not limited to: 

• stormwater system 
• potentially contaminated sewer systems 
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• oil water sewer system 
• closed hydrocarbon drain systems 
• slops system 

5.2.3.1 Stormwater System 
The stormwater system will be designed and constructed to contain and collect stormwater from 
the developed portion of the facility outside the processing area. This water is predominantly 
clean and of good quality and will be used by the Project to reduce the requirement for 
additional raw water withdrawal from the NSR. Stormwater from roads and tank farm areas will 
be collected in ditches and directed to a clean stormwater pond for ultimate reuse as process 
water. Stormwater collected in tank farm dikes will be collected in the lined area of the dike and 
retained in the levee until the water can be tested for the presence of hydrocarbons. On 
confirmation that the retained stormwater is uncontaminated, the water will be released into the 
ditches that collect water from the road ways in the tank farm and directed to a clean stormwater 
pond for reuse. 

The stormwater pond will be designed to contain a release of hydrocarbon to the system with 
the inclusion of an inlet baffle and boom to segregate any free phase hydrocarbon that might 
enter the system. The boomed area will be designed for easy accommodation of oil skimming 
equipment to recover spilled material. 

5.2.3.2 Potentially Contaminated Storm Sewer 
Stormwater that collects in the process areas will be collected in a contained system or 
Potentially Contaminated Sewer System (PCSS). This system will be an underground system 
inside the paved developed process area, which eventually connects to the stormwater 
collection system. The catch basins for the PCSS will be connected together within each 
process area. Water seals will separate each catch basin to prevent the propagation of fire 
between and through the PCSS system.  

These water seals will also allow for the retention of hydrocarbon if equipment failure occurs. 
The water seals will be designed to hold back the flow of hydrocarbons to the oil and grit 
separators and allow for recovery of hydrocarbons via vacuum truck at each catch basin. 

The water seal design of each catch basin will also facilitate the early separation of major solids 
before the water enters the oil and grit separator at the process battery limit. 

The PCSS will then connect to an oily water and grit separator located at each process battery 
limit. These separators will remove free phase oil and grit from the collected water in the 
process area and allow the cleaned stormwater to proceed to the stormwater pond. Oil and grit 
separated from the runoff will be diverted into a chamber for removal via vacuum truck to be 
treated within the WWTU. 

The stormwater collection and potentially contaminated sewer system will be designed for a 
1:100-year storm event or the fire case, whichever is greater. 
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5.2.3.3 Oily Water Sewer System 
In the process areas where machinery and equipment is in operation, the oily water sewer 
system will collect the drains and drips of oil. The system will consist of a buried underground 
system that operates via gravity to collect base plate drains and equipment drains through 
raised hubs. This system will collect these drains and minor spills from maintenance of 
equipment into an enclosed sump, which will then be pumped to the slop system for further 
treatment. 

5.2.3.4 Closed Hydrocarbon Drain System 
A closed hydrocarbon drain system will be in place within the process areas to facilitate the 
efficient draining and preparation of systems for maintenance. The system is a closed system 
that is permanently connected to equipment and vessels and will collect hydrocarbons during 
the preparation of major equipment. This is a pressurized system that will not be connected to 
the atmosphere. The system will transfer the collected hydrocarbons for reprocessing in the 
slops system. 

5.2.3.5 Slops System 
The slop system will recover hydrocarbons from the variety of process functions and separate 
these hydrocarbons from water. The slop system will be connected to a variety of other 
systems, such as the closed hydrocarbon drain system, the PCSS and the WWTU. The 
hydrocarbons will be removed and pumped to the front end of the facility and reprocessed in the 
coker unit. The water will be transferred to the WWTU and processed to recover any oil and 
treat the water for reuse. 

5.2.3.6 Potable Water 
The Project is investigating the ability to connect to potable water systems available in the area. 
The plant will provide a potable water storage tank and a chemical addition system to inject 
sodium hypochlorite to maintain the regulated level of free chlorine residual in the distribution 
system. Pumps at the plant site will distribute the potable water to required areas within the 
plant. 

5.3 Water Treatment, Reuse and Disposal  
In the upgrading process, water is used for a variety of purposes. Once the water has been 
used in the process, it sometimes requires treatment to allow the water to be either released or 
reused. 

5.3.1 Major Water Streams 
The Project’s major water streams will be as follows: 

• sanitary waste 
• lime softening sludge 
• cooling tower blow down 
• process unit blow downs 
• steam generator blow downs 
• excess stripped sour water 
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• gasification wastewater 
• sour process water (coker and hydrotreater) 
• reverse osmosis (RO) rejects 
• regenerator wastewater 
• ultra filtration rejects 
• stormwater  
• potentially contaminated sewer service water 
• potentially contaminated sewer service oil 
• water recovered from slops processing 

The wastewater treatment system will receive water from a variety of the previously listed 
streams. These streams contain a varying quantity of dissolved solids, suspended solids, free 
phase oil, organics, phenols, ammonia and H2S. 

5.3.2 Water Treatment 
To allow for optimum utilization of resources and to size equipment appropriately, water will be 
segregated in the treatment system to allow for proper reuse of treated water streams and to 
allow for discharge of streams with the appropriate level of TDS to the NSR. As a basis for 
design, the water balances will have limited the level of TDS in the treated effluent to the NSR to 
1500 mg/L. In addition, the level of chlorides has been limited to 250 mg/L.  

Figures 5-3 and 5-4 provide an overall water balance for the Project for Phase 1 and Phase 2/3. 

 

 

Figure 5-3: Overall Water Balance – Phase 1 
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Figure 5-4: Overall Water Balance – Phase 2/3 
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minerals from fouling in and on the tube walls of the exchangers, the rate at which cooling water 
is rejected from the system will be set to maintain hardness at an appropriate level. 

This water will be directed to the effluent pond and mixed with other water suitable for release to 
the NSR. In the event of an upset, the water from the effluent pond will be directed to the 
WWTU for processing and reuse rather than discharge to the NSR.  

Continuous operation with zero liquid discharge of the effluent pond water (to the NSR) is not 
achievable, as the levels of calcium and magnesium hardness must be removed from the water 
management system to prevent accumulation of the TDS. 

5.3.2.3 Steam Generation Blow down 
The boiler feed water generated will be relatively pure. Regardless of the treatment process, 
there is always some residual level of impurity that remains in the water, which will be directed 
to the boilers and steam generation system. 

HP steam generation will result in steam blow down. Other steam generators in the Upgrader 
will generate steam at lower pressures. These steam generators will also require removal of the 
built-up minerals and will result in process unit blow downs. 

The minuscule levels of calcium and magnesium minerals impurity that concentrate in the steam 
generation system within the boiler steam drum will be removed via a steam drum blow down 
system. These steam system blow downs will be combined with the cooling tower blow down 
and directed to the effluent pond. 

5.3.2.4 Wastewater Treatment Unit 
A wastewater treatment system will be constructed to treat the following streams: 

• sanitary waste 
• lime softening sludge 
• cooling tower blow down 
• process unit blow downs 
• steam generator blow downs 
• excess stripped sour water 
• gasification wastewater 
• RO rejects 
• regenerator wastewater 
• ultra filtration rejects 
• stormwater  
• potentially contaminated sewer service water 
• potentially contaminated sewer service oil 
• water recovered from slops processing 

The WWTU will consist of an equalization tank, API separator, an induced air floatation unit and 
a biological oxidation unit. 

Figures 5-5 and 5-6 provide a water balance around the WWTU for Phase 1 and Phase 2/3. 
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NOTE:  
1Upset case only. 

Figure 5-5: Wastewater Treatment Unit Balance – Phase 1 

 
NOTE:  
1Upset case only. 

Figure 5-6: Wastewater Treatment Unit Balance – Phase 2/3 
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API Separator 
The API separator is a gravity based oil water separator. It separates oil from the following 
streams: 

• potentially contaminated sewer service water 
• stormwater (potentially from south stormwater pond) 
• water recovered from slops processing 

Excessive oil will be removed from the influent waters to limit the effects of the waters on the 
remainder of the wastewater treatment process. Ultimately any oil which is passed to the 
biological treatment unit will hinder the performance of that system. 

This water will then be fed to the equalization tank to be blended with other process streams. 

Equalization Tank 
The equalization tank will receive the following streams: 

• excess stripped sour water 
• gasification wastewater 
• sanitary waste (possible) 
• water from API separator 

The primary purpose of the equalization tank is to allow for initial separation of any free phase 
oil. The equalization tank will be equipped with oil-skimming capability to remove the oil and 
return this to the slops system for reprocessing of the hydrocarbons. Water from the slops 
system will be returned to the equalization tank. 

The equalization tank also provides for equalization of both flow and composition of the feed 
water going to the wastewater treatment process. Because the wastewater treatment process is 
primarily a biological treatment step, this process is susceptible to sudden changes in chemical 
composition, flow and temperature. Therefore, this equalization tank will mix the influent water 
to provide a balanced composition. In addition, the tank will have the capacity to attenuate flow 
variations to the WWTU. Heat exchangers will adjust the temperature of the wastewater to 
ensure optimum performance of the wastewater treatment. 

Induced Air Floatation Unit 
The water from the equalization tank will be fed into the air floatation unit. The purpose of the 
floatation unit is to further reduce the level of hydrocarbon in the water that is processed in the 
wastewater treatment system. 

As stated earlier, the wastewater treatment process is a biological treatment process; excess 
hydrocarbons reduce the effectiveness of the process. The air floatation unit further reduces the 
level of hydrocarbons in this wastewater. The result is a scum of oil that is sent to the slops 
treatment process to treat the hydrocarbon and return water back to the WWTU. 

Biological Treatment Process 
A membrane biological reactor (MBR) will be used for biological wastewater treatment. An MBR 
is a more advanced treatment that uses a waste activated sludge process to treat wastewater. 
This process concentrates waste activated sludge to increase the biological treatment process 
to allow for improved reductions in chemicals in the treated wastewater. This process also 
re-circulates the waste activated sludge to allow for enhanced wastewater treatment. 



 Sturgeon Upgrader
Volume 1: Project Description Section 5: Water Management
 

 December 2006

  Page 5-13
 

Conventional biological treatment plants do not use membranes in their design. A membrane 
system provides the filtration step of the wastewater treatment process. Using a membrane 
eliminates the need for a clarifier and after filter in the wastewater treatment plant. It also 
generates a treated water stream with very low levels of suspended solids. 

The waste-activated sludge will be purged from the plant in a controlled manner to maintain a 
relatively constant level of sludge circulation and concentration. The sludge will be further 
thickened and sent for further processing either on site or to other third party facilities. 

5.3.2.5 Sanitary Wastewater Treatment 
The sanitary waste will be collected for further treatment either via municipal treatment facilities 
or within the WWTU of the Sturgeon Upgrader. The final alignment will depend on further 
engineering reviews, contractual negotiations and capacity of local municipal treatment facilities. 

5.3.2.6 Effluent Pond 
Water from the Project will be separated into clean stormwater and water that has been used 
within the process facility. Clean water will be directed to the storm pond as described earlier. 
Other process water that is not normally in contact with hydrocarbons will be directed to the 
effluent pond. These streams are: 

• cooling tower blow down 
• process unit blow downs 
• steam generator blow downs 
• ultra filtration rejects 

These streams will normally contain elevated concentrations of TDS, but might periodically 
contain some oil from leaks within the cooling water system or process unit upsets. Therefore, 
the effluent pond will be designed with an impervious liner and a baffle to prevent any free 
phase oil from being discharged to the NSR. Any free-phase oil along with water will be recycled 
back to the WWTU. 

Normally 50 percent of the water released to the effluent pond will be designated for reuse 
through the raw water treatment process. 

The effluent pond will have sufficient capacity to allow for no discharge in the event of an upset. 
This will prevent water that is not suitable for discharge to the NSR from being released. 

Water discharged from the effluent pond will be sampled continuously for temperature, flow rate, 
pH, as well as composition via a composite sampler. 

Figures 5-7 and 5-8 provide water balances around the effluent pond for Phase 1 and 
Phase 2/3. 
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Figure 5-7: Effluent Pond Balances – Phase 1 
 

Figure 5-8: Effluent Pond Balances – Phase 2/3 
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The estimated quality of effluent water is presented in Table 5-3. The effluent concentrations 
expected from the normal performance of the WWTU is presented in Table 5-3. 

Table 5-3: Chemical Properties of Predicted Project Effluent 
Variable Effluent Concentration 

(mg/L) 
BOD 13.5 
COD 23.4 
TDS 1268.8 
TOC 8.1 
Sodium 359.5 
Potassium 6.5 
Calcium 30 
Magnesium 15.9 
Chloride 203.8 
Sulphate 288.5 
Ammonia 1.82 
Phosphate 0.3 
Cyanides 0.01 
Sulphides 0.01 
Phenols 0.22 
Aluminum 0.14 
Antimony 0.00004 
Arsenic 0.0004 
Beryllium 0.0002 
Cadmium 0.0002 
Chromium 0.001 
Cobalt 0.0003 
Copper 0.001 
Iron 0.1 
Lead 0.001 
Mercury 0.00002 
Molybdenum 0.001 
Nickel 0.002 
Selenium 0.0001 
Titanium 0.002 
Vanadium 0.002 
Zinc 0.002 
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5.3.3 Water Reuse 
The Project will be designed with a number of water reuse practices.  

Sour water generated in the process will be recycled within the plant. The two sour water 
systems will be segregated each with its own recycle system as described earlier.  

Water containing cyanides and phenols will be segregated to allow for appropriate biological 
treatment to allow the water to be reused. Treated water can be reused directly into the raw 
water treatment system. 

Cooling tower blow down water can be reused within the raw water treatment system, or it can 
be released with other streams to the NSR. The plant will be designed to recycle approximately 
50 percent of the water that would normally be discharged to the NSR. A value of 50 percent 
was arrived at as a practical limit to the water-recovery systems.  

5.3.3.1 Evaporators 
Water containing high TDS will be concentrated with evaporation technology using excess LP 
steam to recover water and increase the chloride concentration before transfer to a local third 
party.  

The RO rejects and regenerator wastewater process streams will be processed by the 
evaporators. This water is essentially concentrated raw softened water, which has increased 
levels of calcium, magnesium hardness and chlorides. 

The regenerator wastewater is water that has been used to regenerate the ion exchange resins 
in the boiler feed water polishing portion of the treatment process. This water will be pH 
neutralized and is suitable for concentration using evaporation technology. 

5.3.3.2 Sludge Dewatering 
Sludge will be generated in the water and wastewater treatment process in several locations. A 
filter press will remove water from the sludge, making either a filter cake or a more concentrated 
sludge with a higher level of solids than was present before. 

Several different technologies can be used to complete this process, ultimately the technology 
used for the Upgrader will be based on further engineering reviews. 

The lime softening and waste activated sludge streams will be treated with filter press 
technology. Lime softening sludge contains good quality water as it is removed from the lime 
softening process. Treating this water with filter press technology allows the recovery of good-
quality water to be returned back to the raw water treatment process. 

Waste-activated sludge from the wastewater treatment process also contains good quality 
water. Treating this stream with filter press technology will also recover good-quality water that 
can be recycled back into the raw water treatment process. 

5.3.4 Water Disposal 
The Project will be designed without the need for a disposal well. Water used and produced 
within the plant will be segregated to allow for the appropriate level of treatment to bring the 
water quality to a level suitable for reuse or discharge to the NSR.  
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5.3.5 Containment, Collection of Spills and Site Drainage 
Spills, overfills and stormwater runoff will be contained, treated and disposed of in conformance 
with regulatory requirements. Product-transfer areas will be paved with concrete and graded, 
curbed or diked to contain spills or overfills that might occur during the transfer process. Coke 
water will be contained and treated. The coke storage and loading areas and sulphur-forming 
areas will direct runoff water to the south stormwater pond for containment. Spills in the plant 
will be contained through the Potentially Contaminated Storm System (PCSS as discussed 
previously) and routed to the treatment.  

5.3.5.1 Containment and Drainage 
Throughout the plant design, containment system will form a cornerstone of the design basis. 
The process areas where hydrocarbons are present will be paved with concrete to provide an 
impervious containment for spills. The paved areas will be graded to a set of catchment basins 
to collect potentially contaminated stormwater. Each catch basin within a process battery limit 
will be connected to a set of catch basins to collect the runoff, hydrocarbon residue caused by 
minor spills and drips. Each catch basin will have a water seal and a lower sediment trap to 
reduce the movement of grit from the process area. These water seals will form the basis of a 
fire trap to prevent the transmission and distribution of combustible vapours and any explosive 
potential from being transmitted throughout the plant. 

Each equipment base will typically have a base plate drain system which will be connected to 
an oily water sewer system (described earlier). In addition, a raised hub system where routine 
operational expectations will result in the need to drain a mixture of water and hydrocarbon will 
also be connected to the oily water system. This segregation into raised hubs will allow the 
prevention of hydrocarbon vapours from collecting in systems where an explosive atmosphere 
could form. This will also allow for the recovery of hydrocarbons for further process in the slops 
system and allow for the proper design requirements to allow for oil water and grit separation in 
the separators at each battery limit. 

The PCSS system will collect water used in firefighting. The separators at each battery limit will 
be able to separate a designed amount of hydrocarbon, but in a fire, the volume of water and 
hydrocarbon could overwhelm these separators and separation could be sub-optimal. 
Therefore, the water portion from these separators is designed to flow via gravity to the 
stormwater pond inlet along with the remainder of the clean stormwater and the inlet to the 
storm ponds is designed to separate free phase oil for recovery. The PCSS would be sized for 
hydraulic flows of either the fire case, or a 1:100 storm event, whichever is greater. 

The water that runs off building roofs and green areas will have little potential of contamination. 
This water will be of equal or better quality than raw water from the NSR and will drain to the 
clean stormwater system. These areas are not designed with impervious liners and will, 
therefore, have some degree of recharge to the water table. Careful segregation between the 
areas will assist in the prevention of groundwater contamination during the operation of the 
plant.  

There will be two stormwater ponds at the Project site. The drainage for the area north of Hwy 
643 will be routed into the main or north stormwater collection pond on northeast side of the 
Project. The area south of Hwy 643 will drain to the south stormwater pond located on the 
southeast side of the Project. Both the ponds will have a weir to separate any oil from the water. 
The water from the stormwater ponds will be pumped to the raw water pond. Use of the 
captured stormwater in the plant will be maximized to help reduce the use of river water. 
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Figure 5-9 shows a drainage plot plan. Highlighted areas represent the portions of the plant 
currently expected to be serviced by a PCSS system, all other areas of the plant will be serviced 
by the clean stormwater system. 

There are two intermittent tributaries within the PDA of the Project. These two tributaries will be 
relocated and diverted around the PDA (Figure 5-9). The diversion will be designed for a 
1:100-year storm event. The flows have been calculated based on the change in effective 
drainage areas (see Volume 2, Section 12: Hydrology). 

5.3.5.2 Diked Tank Areas  
All storage tanks containing hydrocarbons or that have a potential to contain hydrocarbons will 
be protected with a secondary containment system and a leak detection system per the 
appropriate provincial guidelines. The water collected in the diked tank areas will be considered 
potentially contaminated. Water collected in the dike will be held and tested before it is released. 
The drainage from diked tank areas will be controlled by a sump and valve located at the low 
point of the area. Clean water will be released to the clean stormwater sewer. In the event of 
contamination, the water will be sent for treatment in the WWTU. 

5.3.6 Construction Water Management 
A water management plan will be in place during construction to reduce environmental effects of 
construction on surface water. The plan is based on the principle of isolating and containing the 
disturbed-area runoff with stormwater ponds. 

The site will be isolated by the construction of diversion channels to convey the flow in 
Tributaries 1 and 2 around the site and by interceptor berms and swales to direct other overland 
runoff around the site. An internal drainage system will then be developed to convey runoff from 
disturbed areas inside the site to stormwater ponds. Stormwater ponds used for construction will 
be one cell of the final (operational) two-cell ponds. At the north development, containment 
berms will be provided around the east (downslope) boundary of the site to contain runoff for 
events up to the 1:100 year storm. .  

Large-scale water management features such as diversion channels, ditches and berms are 
discussed in Section 4, with channel, ditch and dike alignments shown for each phase on 
Figures 5-10 through 5-13. Smaller scale erosion and sediment control is discussed in 
Section 5. 
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5.3.6.1 Design Basis 
The design event for runoff control will be the 1:100-year, 24-hour rainfall event. During 
construction, an event of that magnitude will be contained, tested for compliance with water 
quality standards and released. 

The following types of water conveyance and control facilities are included:  

• diversion channels, which will convey flow in defined streams from upstream to downstream 
of the site 

• interceptor berms and swales, which will prevent offsite overland runoff from entering the 
site and carry it downstream of the site 

• collection ditches, which will convey runoff from disturbed portions of the site 

• containment berms, which will retain unusual onsite runoff events that exceed the capacity 
of the stormwater ponds 

5.3.6.2 Runoff Generation 
Flows in the tributaries were estimated based on a regional analysis of available hydrometric 
data, while runoff from the disturbed area was estimated using an SCS Curve Number 
hydrologic model. 

Rainfall depths were based on data collected at Edmonton (Atmospheric Environment Service 
1990): 

• 1:10 year, 24-hour rainfall: 83.1 mm 
• 1:100 year, 24-hour rainfall: 123 mm 
• SCS Curve Number (CN) values (Haan et al. 1994): 
• Stripped or developed areas: 91 
• Undisturbed areas: 74 

5.3.6.3 Channel and Swale Design 

Both Channels and Swales 
The gradient to promote positive drainage will be planned for 0.2 percent; the absolute minimum 
could be 0.1 percent. The maximum flow velocity to reduce erosion will be: 

• grassed channels: 1.5 m/s during the 1:100 year discharge 
• gravel-armoured channels: 1.2 m/s during the 1:100 year discharge 
• Channel roughness: Mabnning’s n = 0.030 

Channels 
Channels will have: 

• minimum bottom width: 2 m 
• side slopes: 3H:1V 
• capacity: 1:100 year discharge 
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Swales 
Swales will have: 

• bottom width: zero 
• side slopes: 4H:1V 
• capacity: not yet defined 

5.3.6.4 Water Management Facilities by Phase 

Phase 1: Tributary Diversion 
Construction will begin with the excavation of the channels to divert offsite runoff and the two 
tributaries around the site (Figure 5-8). Flows in the two tributaries will not be combined; flow 
from each tributary will be conveyed to a downstream reach of the same tributary to reduce the 
effects of the diversion on downstream flows. 

Containment berms required for the stripping phase will be constructed as part of the channel 
excavation, by appropriate placement of the excavated material. The typical berm height 
required at the downstream boundary of the north development is 0.5 to 1 m. 

Channel S1 will discharge into the road ditch along Hwy 643, from which point water will flow 
eastward and eventually join Tributary 2. Alberta Infrastructure and Transportation should be 
consulted regarding the diversion into the highway ditch. 

Profiles and typical cross-sections of the proposed channels and interceptor berms and swales 
are provided on Figures 5-14 through 5-18. The possibility of routing the Tributary 2 diversion 
around the north side of the site was considered but was rejected because the total excavation 
volume required for the channels would be significantly greater than the route around the south 
edge of the north development. However, if fill is needed for the other grading activities on the 
site, the northern diversion route may still be preferred. Advantages of the northern route 
include the possibility of eliminating one culvert crossing of the railway and the opportunity to 
use an interceptor berm and swale instead of a channel along the south side of the north 
development. 

The catchment areas, design discharges and flood flow depths for the diversion channels and 
interceptor berms/swales are shown in Table 5-4. 

Table 5-4: Diversion Channel and Interceptor Swale Design Parameters 

Maximum Instantaneous Discharge 
Channel 
or Swale 

Drainage 
Area 
(km2) 

1:2 Year 
(m3/s) 

1:10 Year 
(m3/s) 

1:100 Year 
(m3/s) 

1:10 Year 
Velocity1 

(m/s)  

1:100 Year 
Depth1 

(m) 

N1 5.5 0.39 1.33 2.92 0.73 0.97 

N2 16.1 0.84 2.82 6.18 0.90 1.07 

S1 5.6 0.40 1.35 2.95 0.74 0.97 

S2 9.85 0.59 2.00 4.38 0.81 1.12 

NOTE:  
1Velocity and depth are shown for a channel slope of 0.2 percent. 
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The design of the short diversion channel, N3, requires more detailed survey of the existing 
channel upstream and downstream of the diversion and, therefore, is shown only in plan view. 

Phase 2: Stripping 
After stripping begins, runoff from the disturbed area will be prevented from leaving the site by 
the containment berms. Stormwater ponds will be excavated on both the north and south 
developments to contain storm events. The stormwater ponds will consist of one cell of each of 
the two permanent two-cell stormwater ponds. 

If a runoff event occurs during construction, the water will be retained to allow sediment to settle 
out, the water will be tested to ensure that it meets water quality criteria, and it will be released 
or pumped to downstream tributaries at rates not exceeding the estimated 1:2-year discharge in 
the tributary. The estimated 1:100-year rainfall runoff volume is 484 dam3 for the north 
development and 231 dam3 for the south development. For comparison, estimates for the 
operational 1:100-year runoff volumes are 455 dam3 for the north development and 231 dam3 
for the south development (Stantec, 2006). The operational runoff estimates for the north 
development are very similar to the construction runoff estimates, although the contributing area 
was slightly different for the two estimates because of different development assumptions. The 
construction estimate for the south development is significantly lower than the operational 
estimate because the extent of stripping is assumed to be somewhat less than the total 
developed area, as shown on Figure 5-9, until the south stormwater pond is complete. 

Internal drainage systems will be developed to convey site runoff to the stormwater ponds. The 
conceptual plan on Figure 5-9 shows collection ditches around the perimeters of the developed 
areas and along the abandoned channel of Tributary 2. Depending on the specifics of the final 
grading plan, the actual ditch layouts could be significantly different than shown on the figure 
and need not include perimeter ditches. The collection ditches may be constructed during 
Phase 2, or for construction convenience may be excavated during Phase 1 in combination with 
the diversion channels.  

Phase 3: Grading and Pond Excavation 
During the third phase, the stormwater ponds will be excavated to their final dimensions and 
lined. The excavated material will be used as fill at various locations on the site. The operational 
internal drainage systems, consisting of both a minor (underground) system and a major 
(overland) system will be constructed to convey runoff to the stormwater ponds. 

Releases from the ponds will be made as necessary to maintain available storage capacity for a 
1:100 year rainfall runoff event. As in Phase 2, the releases will be limited to the estimated 
1:2 year peak discharge in the downstream channels. For the discharge capacities of the 
tributaries, see Volume 2, Section 12: Hydrology. 

Phase 4: Facility Construction 
During facility construction, runoff will be handled by the stormwater system developed for the 
operational phase, except that facilities to recycle the stormwater will not be operational. 
Therefore runoff will be retained in the stormwater ponds. If a pond begins to fill to the point that 
it no longer has the capacity available to retain a 1:100 year rainfall runoff, it will be drawn down 
by pumping and the water will be released downstream at rates not exceeding the 1:2 year 
discharge in the downstream channel. Available capacity will be increased to the 1:100 year 
volume before operation begins. 
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Erosion and Sediment Control 
An erosion and sediment control plan will be developed for the Project considering the detailed 
plan and schedule for construction works. The plan will include the following design and 
mitigation measures to reduce the effects of Project construction activities on hydrology and 
surface water quality: 

• stripping of vegetation and topsoil and replanting vegetation will be scheduled to limit the 
extent and duration of bare soil exposure to rainfall 

• topsoil stockpiles inside and outside the isolated area will be protected by sediment control 
fences 

• sediment control fence will be placed around the perimeter of construction zones 

• check dams with geotechnical fabric will be placed in internal drainage channels to lower 
flow velocities and promote sediment deposition 

• erosion control matting will be used on any slopes steeper than 10H:1V in the grassed 
channels and swales to reduce erosion while the grass is becoming established 

• long-term stockpiles of topsoil or subsoil will be protected using one or more of the following 
to limit erosion: relatively flat side slopes, erosion control matting, vegetation, or other best 
management practices 

• trenches, silt fencing and flow barriers will be installed to limit or prevent the movement of 
sediment from disturbed areas 
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6 AIR MANAGEMENT 
PCOSI has a comprehensive air management program designed to reduce atmospheric 
releases through equipment selection, Project design and best management practices during 
operations. A monitoring program will also be put in place to meet government requirements 
and to assist in continuous improvement. 

This section discusses: 

• the emission estimating basis for the Project (i.e., the emissions predicted from all Project 
sources) 

• mitigation measures to control construction, operations and greenhouse gas (GHG) 
emissions 

• monitoring programs for source and ambient air monitoring 

• reporting to government 

• the sensitivity of the Project to climate change 

6.1 Emission Estimation Basis 
Estimates of the air emissions from the Phase 1 and Phase 2/3 process units are provided in 
Volume 2, Appendix 5A: Source and Emission Inventory. Emissions were estimated for the 
following groups of emission sources: 

• conventional stacks 
• flare stacks 
• storage tanks 
• process areas 
• cooling towers 

The conventional stacks will be the main sources of emissions from the Project. Flare stacks will 
emit gases infrequently as they are used only for plant maintenance, fugitive or emergency 
operations. Emissions from storage tanks and process areas will be small in volume and are 
classified as fugitive emissions. 

6.2 Mitigation of Air Pollutants 
PCOSI recognizes the importance of designing and operating the Project in an environmentally 
prudent and responsible manner. The following sections provide the design and operating 
mitigation strategies for emissions that will be employed for the facility. 

6.2.1 Construction Emission Control 
During construction, any cleared vegetation will be mulched rather than burned to reduce smoke 
emissions. 

Also, to reduce the potential for wind-blown dust under dry, windy conditions, the following 
mitigation measures will be used: 
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Wet suppression will be used to control open dust sources. In extreme situations, construction 
activities might be temporarily halted until the dust has passed. These two steps will also 
mitigate for limited visibility. 

Temporary access routes and parking lots within the site will be constructed to reduce 
emissions. A gravel roadway and parking lot will reduce PM emissions relative to travelling over 
soil. Fugitive dust emissions will be further reduced by chemical stabilization for semi-
permanent or relatively long-term unpaved roads or parking lots. 

The early paving of permanent access roads will also reduce fugitive dust emissions. 

Bus transport will be made available to reduce emissions associated with the use of individual 
vehicles to reduce commuting emissions. A no-idling policy will be introduced to control bus and 
vehicle emissions. 

Steps to reduce the construction-related emissions will also have benefits related to reducing 
traffic and reducing noise. 

6.2.2 Operations Emission Control 
A number of mitigation measures will be implemented to control emissions to the atmosphere 
during operations. 

The sulphur recovery plant for both Phase 1 and Phase 2/3 will be designed to achieve a 
sulphur recovery efficiency of 99.9 percent. On a long-term basis, sulphur recovery is expected 
to average 99.8 percent. On a quarterly basis, the expected minimum sulphur recovery for both 
phases is 99.5 percent. 

The heaters and furnaces will be fired with a combination of natural gas and plant fuel gas. The 
sulphur content of the Phase 1 plant fuel gas (i.e., 368 ppmw) will be reduced to 50 ppmw for 
Phase 2/3. 

The furnaces and combustion turbine units will be designed to exceed CCME guidelines for NOx 
and CO emissions. That is, low-NOx burners will be used to reduce flue gas NOx emissions and, 
where practical, the Project will use ultra-low NOx burners. 

Storage tanks carrying a sour product will be tied into a vapour recovery system that will reduce 
fugitive emissions associated with the handling and storage of intermediate and final product. 

A Leak Detection and Repair Program (LDAR) will be implemented to identify and reduce 
fugitive emissions. 

Operations will be managed to control the duration and frequency of major upset flaring events. 
A detailed flare management plan will be prepared after commissioning to reflect actual 
operating conditions. Mitigation features will include limiting duration and adding supplementary 
natural gas. 

Although ambient air monitoring is not a mitigation measure, feedback from ambient monitoring 
programs can provide valuable feedback for improving emission performance.  

6.2.3 Greenhouse Gas Emission Control 
FHELP has made energy efficiency a key focus of its Project design and has been proactively 
exploring ways to manage GHG emissions. PCOSI, on behalf of FHELP, has committed to 
adopt similar endeavours as FHELP has for GHG management. For instance, Petro-Canada 
has been supportive of new technologies that encourage environmental sustainability and allow 
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reduction of emissions on a per-unit of production basis. Key evidence of recent success 
includes: 

• reduced total GHG emission levels by 3 percent compared with 2004 levels 

• invested $856 million in environmental programs, including $526 million to complete low-
sulphur diesel projects in our downstream operations 

• invested approximately $10 million dollars over the past two years in Iogen Corporation 

• reduced flaring significantly in each business unit in 2005 compared with 2004 

• Controls specific to the management of GHG emissions will include: 

• pre-heat combustion air to increase combustion efficiency 

• insulation of transport pipelines and hot process vessels to conserve energy 

• installation of thermally efficient heaters, furnaces and boilers 

• implement a LDAR program to control and reduce fugitive emissions 

• during operations, the Project will continue to explore ways to reduce GHG emissions 

With appropriate regulatory and fiscal regimes in place, there is the potential to capture and 
sequester CO2 from the Project. 

6.2.4 Emission Monitoring, Control and Reporting 
The environmental approvals issued under EPEA for upgraders require emission source and 
ambient air quality monitoring with associated reporting. FHELP fully expects to have similar 
requirements associated with the Sturgeon approval. The Climate Change and Emissions 
Management Act (CCEMA) requires that GHG emissions be reported annually; the calculation 
can require monitoring or other indirect measures. The EUB will require emission information 
relating to sulphur compounds to also be reported. 

PCOSI will also submit the required annual report to the federal government on estimated 
substance emissions to meet the Canadian Environmental Protection Act (CEPA) National 
Pollutant Release Inventory (NPRI). This will also meet CEPA’s requirement for GHG reporting, 
which have been monitored with CCEMA to avoid duplication. 

6.2.4.1 Source Monitoring 
The following emission source monitoring and ambient air quality monitoring will be undertaken.  

SO2/TRS Source Monitoring  
Since the thermal oxidizer stacks represent the largest continuous SO2 emission sources, 
continuous stack emission monitors will be used to measure key stack parameters. The 
monitoring will be undertaken in accordance with the Alberta continuous stack emission 
monitoring procedures. This will be complemented by two manual stack surveys per year, and 
these surveys will be carried out in accordance with the Alberta Stack Sampling Code. The TRS 
content of the thermal oxidizer flue gas will be determined as part of the manual stack surveys. 
The interval for this monitoring will be reviewed after the initial measurements have been 
obtained. 
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The sulphur content of the plant fuel gas and the plant fuel gas consumption will be monitored to 
allow for the calculation of Project-wide SO2 emissions from the other continuous combustion 
sources. 

A flare management plan will be developed to identify potential flaring scenarios based on 
refined engineering operations. SO2 emissions from the flare stacks will be calculated daily. 
Flow rates to the flare stacks will be continuously monitored. Representative gas stream 
compositions will be measured and used to estimate SO2 emissions. Flaring events will be 
documented and reviewed on an ongoing basis to examine opportunities to reduce the 
frequency, duration and magnitude of flaring.  

The monitoring results will be reported in accordance with the terms and conditions identified in 
the EPEA approval. In addition, the sulphur balance and sulphur recovery efficiencies will be 
reported to the EUB.  

6.2.4.2 NOx Source Monitoring 
Since the steam methane reformer (SMR) stack represents one of the larger continuous NOx 
emission sources, a continuous stack emission monitor will be used to measure key stack 
parameters on a continuous basis. The frequency and standards used will be the same as for 
SO2/TRS. 

The other large continuous NOx emissions sources are the three Phase 2 cogeneration units 
(GTG #1, #2 and #3). Continuous stack emission monitoring or an equivalent will be used to 
measure key stack parameters on a continuous basis. The frequency and standards used will 
be the same as for SO2/TRS. 

The next largest NOx emission sources are the two DRU Heaters, the Vacuum Feed Furnace 
(VDU) and the three Coker Heater stacks. One manual stack survey per year will be done for 
these stacks, and the interval for continued monitoring will be reviewed after the first few 
surveys.  

The fuel use rate will be monitored to allow plant-wide NOx emissions to be calculated for 
inventory reporting purposes. The results of the continuous monitoring and stack surveys will be 
reported in accordance with the terms and conditions identified in the EPEA approval.  

6.2.4.3 Other Source Monitoring/Reporting 
FHELP will implement a LDAR program, which is typically specified in the EPEA approval.  

As part of its NOx monitoring commitment, PCOSI will measure trace volatile organic compound 
(VOC) and PAH emissions and compare these to the values provided in the assessment. The 
measurements will also be used to support the NPRI reporting needs. 

NPRI and the GHG reporting requirements will be met by a combination of monitoring or direct 
measurements, mass balance, process specific emission factors or engineering estimates.  

6.2.4.4 Ambient Monitoring 
PCOSI is a member of the NCIA and the NCIA is on the board of directors of Fort Air 
Partnership (FAP). FHELP will participate and support the multi-stakeholder FAP in determining 
the need for, and proactively support, any future regional monitoring initiatives such as regional 
initiatives. 
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While FAP completes ambient monitoring in the region to meet various stakeholder (i.e., the 
public, regulatory and industry) needs, PCOSI recognizes its own responsibility for monitoring. 
Considerations for air quality monitoring are presented in Volume 2, Section 5: Air. 

It will also enhance existing call-in/call-out procedures to inform local residences of any 
abnormal operating conditions, given local residence comments at recent hearings. PCOSI will 
work with NCIA on this issue. 

6.3 Greenhouse Gas Emissions and Climate Change 
Climate change issues include the Project’s contributions to GHG emissions and changes in 
climate parameters that could occur over the lifetime of the Project. The GHG emissions are 
primarily a result of carbon dioxide (CO2) emissions associated with the combustion of fossil 
fuels (i.e., natural gas and plant gas) and fugitive hydrocarbon gas leaks containing CH4. The 
long-term climate change relates to potential adverse climate influences on the operation of the 
Project. 

6.3.1 Project GHG Emissions 
The GHG emissions from the Project will consist of CO2, CH4 and nitrous oxide (N2O). Total 
GHG emissions are expressed as equivalent carbon dioxide (CO2e), which reflects the higher 
contributing potential to a GHG effect by CH4 and N2O.  

6.3.1.1 Project Construction and Decommissioning Emissions 
GHG emissions at the Project site will directly result from construction activities and these 
emissions will be mainly from the operation of construction equipment and other vehicles, with 
smaller amounts caused by land use and land coverage changes. Offsite GHG emissions will 
be associated with the transportation of material to the site and the manufacturing of 
construction material (e.g., concrete, steel and piping).  

Decommissioning activities, to some extent, will be similar to construction-related emissions, but 
typically at one half of construction fuel use values. The sequestering of carbon following 
decommissioning could offset the carbon release during construction. 

GHG emissions during construction and decommissioning will be a small portion of the GHG 
emissions for Project operations.  

6.3.1.2 Project Operating Emissions 
During Project operations, there will be substantial ongoing GHG emissions related to the 
combustion of fuels and the release of fugitive emissions. Fuel used for heat generation, 
hydrogen production and fugitive emissions will be the largest contributor to GHG emissions 
during Project operations. Offsite emissions are those associated with electricity consumption. 
For a summary of Project emissions during operations, see Table 6-1. 

Table 6-1: Estimated Operations GHG Emissions for the Project 

Source 
 

CO2  
(kt/a) 

CH4  
(kt/a) 

N2O  
(kt/a) 

CO2e  
(kt/a) 

Phase 1 2430 0.21 0.04 2448 

Phase 2/3 7712 0.45 0.15 7769 
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6.3.1.3 Contribution to Alberta/Canada Total 
Table 6-2 provides GHG emissions from these inventories for 1990 to 2000, with projections for 
the years 2005-2020 (NRCan 2005a; 2005b; 2005c).  

Nationally, GHG emissions have increased almost every year since 1990, growing by 
24 percent from 1990 to 2003 and by 3 percent from 2002 to 2003. The 2015 Canada and 
Alberta totals are 718,000 and 254,000 kt CO2e/a, respectively. The overall GHG emission 
estimate during Project operations can be placed in context with the provincial and federal 
emissions totals: 

• CO2e emissions of 7769 kt CO2e/a during Phase 2/3 represent 3.06 percent of the projected 
2015 provincial total 

• CO2e emissions of 7769 kt CO2e/a during Phase 2/3 represent 1.08 percent of the projected 
2015 national total 

Transportation accounted for 26 percent and 15 percent of national and provincial GHG 
emissions, respectively.  

Table 6-2: Greenhouse Gas Emissions for Canada and Alberta 

Year Canadian Total 
(kt CO2e/a) 

Alberta Total 
(kt CO2e/a) 

2015 718,000 254,000 
2010 669,000 233,000 
2005 728,000 222,000 
2000 720,000 221,000 
1995 646,000 197,000 
1990 596,000 168,000 

SOURCE: NRCan (2005a; 2005b; 2005c). 

6.3.1.4 Greenhouse Gas Intensity 
The GHG emission intensity during Project operations is calculated by dividing the annual direct 
GHG emissions by the annual number of barrels of bitumen processed through the Upgrader. 
Table 6-3 compares the Project’s GHG emissions with those of other upgraders. Because the 
technologies differ, there are considerable differences between the emission intensities in the 
table. 

Phase 1 and 2/3 production capacities are 140,000 and 280,000 bbl SCO/d, respectively. The 
corresponding GHG emission intensities based on SCO production are 47.9 and 76.02 
CO2e/bbl, respectively. 



 Sturgeon Upgrader Project
Volume 1: Project Description Section 6: Air Management
 

 December 2006

  Page 6-7
 

Table 6-3: Comparison of GHG Emission Intensities with other Upgrader Projects 

Source 
 

Bitumen Capacity
(bbl/cd) 

GHG Emissions 
(kt/a) 

CO2e 
(kg/bbl) 

Scotford Upgrader before Expansion 155,000 1,901 33.6 
Scotford Upgrader after Expansion 290,000 3,482 32.9 

North West Upgrader 150,000 5,081 92.8 
Northern Lights Upgrader 113,105 5,837 141.4 

Sturgeon Upgrader Phase 1 165,000 2448 40.65 
Sturgeon Upgrader Phase 2/3 340,000 7769 62.60 
NOTE: 
Values are based on maximum values. 
SOURCES: Shell Canada (2005b), BA Energy (2001) and North West Upgrading (2006)  

 

Sturgeon upgrader projected emissions are approximate at this point and will be confirmed 
following engineering completion. 

Note that direct comparisons of GHG intensities between projects are difficult because each 
project differs in its degree of integration. The Shell Scotford complex, for example, is highly 
integrated with the refinery and some distillate processing takes place at the refinery. 

Phase 2 GHG emissions and intensity are higher than Phase 1 because of the inclusion of a 
gasifier for Hydrogen production but this appears to be the right strategy to conserve natural gas 
and make maximum use of the bitumen resource. Appropriate incentives coupled with a 
regulatory framework could make sequestration of CO2 from gasifiers a real industry-wide 
solution. 

6.3.1.5 Project Sensitivity to Climate Change 
The Canadian Environmental Assessment Act (CEAA) provides guidance on how to incorporate 
climate change considerations into an EIA (CEAA 2003). The Third Assessment Report of the 
IPCC, as established by the World Meteorological Organization (WMO) and the United Nations 
Environment Program (UNEP) (IPCC 2001b) also presents an understanding of the general 
magnitude of climate parameter changes because of Global Circulation Modelling (GCM). Of 
direct interest are the regional interpretations of this GCM guidance. Such regional interpretation 
might be found in various published works, including Government of Canada (2004). 

A number of GCM scenarios were done by IPCC to the year 2100. The IPCC predicts an 
increased incidence of extreme weather events, higher maximum temperatures, lower minimum 
temperatures, more intense precipitation events, increases in tropical cyclone peak wind 
intensities and a global mean sea level rise over the 100-year period to 2100. Their GCM 
predictions include scenarios, among many others, where GHG (CO2e) emissions are tripled by 
the year 2050. The IPCC states that globally averaged surface temperature is projected to 
increase by 1.4 to 5.8 °C, for the full range of scenarios based on a number of climate models.  
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Alberta Climate Change 
AENV has commissioned a number of climate change studies for Alberta (e.g., Barrow and Yu 
2005, Khandekar 2002, Khandekar 2000, Chaikowsky 2000, Shen 1999). In addition, Natural 
Resources Canada has commissioned studies on Canadian climate (e.g., Lemmen and Warren 
2004, Geological Survey of Canada 2001). The studies have examined historical climate 
parameter changes and future projections based on GCM predictions.  

Historically, over the last 50 years, Alberta winters have warmed by 1 to 3°C, summers have 
cooled slightly and the fall season has cooled by 1 to 2°C. Summer “hot spells” might also be 
declining (Khandakar 2002). Mean annual temperatures are predicted to increase between 
3 and 5°C by 2050; the Edmonton area increase is 3°C. Similar changes are expected for the 
minimum and maximum temperatures with slightly greater increases in the minimum 
temperatures (Barrow and Yu 2005).  

Mean annual precipitation changes for 2050 are predicted to vary from -10 percent to +15 
percent; the Edmonton area increase is +5 percent (Barrow and Yu 2005). The increases tend 
to be associated with the winter and spring, and decreases with the summer and fall (Geological 
Survey of Canada 2001). There are different interpretations on what this means in terms of soil 
moisture content (Lemmen and Warren 2004). Although precipitation is projected to increase, 
the increases will not be sufficient to offset the increased moisture losses through higher 
temperatures and evapotranspiration rates. In contrast, others have projected that the moisture 
levels in the top 120 cm would be the same or higher than today.  

Water availability varies with the changing seasons and with year and, as a consequence, the 
Prairie Provinces have experienced droughts and floods. The snowpack and the glaciers in the 
Rocky Mountains are important sources of water for the prairies and climate changes can have 
an influence on the viability of these sources. Increased temperatures could lead to a more 
rapid snowmelt leading to lower summer river flows (Lemmen and Warren 2004) 

6.3.1.6 Climate Influences on the Project 
Following Canadian Environmental Assessment Agency guidance, the effect of potential climate 
change on the Project were assessed qualitatively and the various phases of the Project were 
ranked according to direct and indirect climate influences. Direct effects include the influence of 
climate parameters such as temperature, precipitation and wind extremes. Indirect effects 
include other influences that could be affected by climate change, including changes in 
groundwater and stream flow availability. Project sensitivities to climate influences are listed 
below and in Table 6-4. 

Construction Phase: Individual sensitivities for the construction phase are ranked as nil to low. 
The low rankings recognize that weather conditions can influence the transportation of materials 
and construction activities. Overall, sensitivity for this phase is ranked as nil because the 
construction phase is of limited duration. 

Operations Phase: Individual sensitivities for the operations phase are ranked as nil to low. The 
direct influences are all ranked as nil, as Petro-Canada has a history in the region and is familiar 
with operating facilities in extreme weather events (e.g., Petro-Canada Edmonton Refinery). 
Therefore, the Upgrader has been constructed to meet extreme weather criteria. Overall, the 
Project sensitivity for the operations phase is ranked as low. 

Since the flows in the NSR are controlled by two dams, it is difficult to predict what effect climate 
change may have on NSR flows for the Project. If there are NSR flow management changes in 
the future, all users will have to be involved in discussions on how to achieve these changes.  
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Decommissioning Phase: Individual sensitivities for the decommissioning phase are ranked as 
nil to low. The low rankings assume the plant site will be remediated to a non-industrial land use 
following the life of the Upgrader, and that the nature and the success of site revegetation 
activities will depend on prevailing climate conditions at that time. Overall the Project sensitivity 
for the decommissioning phase is ranked as low. 

The Project will be designed to accommodate potential direct and indirect climate influences.  

Table 6-4: Project Sensitivities to Direct and Indirect Climate Influences 
Project Phase 

Climate Influences Construction Operations Decommissioning 
Direct 
Mean temperature Nil Nil Nil 
Extreme temperature Low Nil Low 
Mean rainfall Nil Nil Low 
Mean snowfall Nil Nil Nil 
Extreme precipitation Low Nil Low 
Extreme winds Low Nil Nil 
Indirect  
NSR flow Nil Low Nil 
Soil moisture and groundwater Nil Nil Low 
Evaporation rate Nil Nil Low 
Extreme weather events Nil Nil Nil 
Overall ranking Nil Low Low 
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7 MARKETING AND SHIPPING PLAN 

7.1 Market Positioning 
Energy exports, including oil and natural gas, represent an increasing source of economic 
benefit for Alberta and Canada. Recent figures show that the net benefit to Canada from these 
is greater than the value of all our net manufacturing exports. Conventional crude oil production 
in Canada is declining and unconventional oil supplies are becoming increasingly important 
sources of supply (Statistics Canada 2006; U.S. Energy Information Agency 2006, Internet site; 
NEB 2006, Internet site and Figure 7-1).  

The Project will provide the market with additional light SCO that is suitable for processing as 
light sweet crude in conventional refineries. The major market focus for the new crude oil will be 
U.S. refineries. 

This SCO production will have access to over 10 million barrels (MBBLS) of refining capacity in 
Canada and the U.S. As well, non-traditional markets in the Far East add another 12 MBBLS of 
refining capacity for a total potential market of 22 MBBLS.  

The Project’s SCO production is expected to be well received by the market. This synthetic 
crude will be sold both through long-term commercial arrangements and into the spot market. 

Canadian Crude Oil Production Forecast
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Figure 7-1: Canadian Crude Oil Production Forecast (to 2020) 



Sturgeon Upgrader Project 
Section 7: Marketing and Shipping Plan Volume 1: Project Description
 

December 2006  
Page 7-2  
 

7.1.1 Crude Oil Market 

7.1.1.1 Canadian Crude Oil Supply and Demand 
Canada’s domestic crude oil refining industry has just over 2.0 MMBPD of crude processing 
capacity. Of this amount, 0.9 MMBPD (Quebec and Atlantic Canada) is currently inaccessible to 
western Canadian crude oil. Canadian crude oil competes with imported crude oil in Ontario. 
Therefore, only 0.9 kbpd of western Canadian crude oil is processed in Canada. 

The annual production of Western Canadian crude oil from both conventional and 
unconventional sources was 2.2 MMBPD in 2005. The surplus of 1.3 MMBPD was exported to 
the U.S. 

Looking forward, Canada will see a small increase in demand for crude oil with demand 
reaching 2.1 MMBPD by 2015.  

Conventional and current unconventional crude oil supplies will decline by 0.3 MMBPD by 2015 
(Figure 7-1). Unconventional crude projects, such as the Sturgeon Upgrader, are forecast to 
add an additional 1.8 MMBPD of crude production. Overall, Canada will have a surplus of 1.6 
MMBPD of crude oil available for export. 

7.1.1.2 United States Crude Oil Supply and Demand 
The U.S. has been faced with declining onshore production for many years. Offshore reserves 
are being developed in the Gulf of Mexico that will arrest the decline over the short term 
(Figure 7-2). Toward the end of the forecast period, there is hope that U.S. unconventional 
crude oil supply (oil shale) might begin ramping up production. 

U.S. crude production is insufficient to meet their crude oil needs. There will be a growing need 
to import crude oil over the next decade (Figure 7-3). 

Canada is the biggest foreign supplier of crude oil to the U.S. market and will most likely 
continue to be in the future. Growing U.S. demand and the search for reliable and secure 
sources of supply will continue to favour Canada as a source of supply. 

7.1.1.3 Northeast Asia Crude Oil Supply and Demand 
China, Korea and Japan are potential markets for Canadian crude oil. China has recently 
overtaken Japan as the world’s second largest importer of crude oil. China’s rapid economic 
growth will continue to increase the region’s appetite for imported crude oil. China produces 3.5 
MMBPD of crude oil. In total the region imports 14.8 MMBPD.  

The major source of supply is the Middle East. Growing security of supply issues has prompted 
the region to begin building strategic crude inventories. Canada is viewed favourably by these 
countries, especially since they seek to reduce their dependence on Middle East crude sources. 

7.1.1.4 Canadian Crude Oil Markets 
Canadian crude oil has historically been sold domestically and in the Northern U.S. Future 
production increases will be accommodated by expanding existing crude pipeline systems and 
by building pipelines to reach new markets. 

Table 7-1 shows the current market positioning for Canadian crude oil. 
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US Crude Oil Production Forecast
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Figure 7-2: U.S. Crude Oil Production Forecast 
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Figure 7-3: U.S. Crude Oil Balance Forecast 
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Table 7-1: Current Market Positioning 
Current market Share of the 

Accessible Refinery Capacity 
 

Total 
Refining 
Capacity 

Capacity Accessible 
to Canadian Crude 

Oil (MMBPD) (%) 
Canada1 2.0 1.1 0.9 82 
USA1 17.1 9 1.3 14 
Japan1 4.7 4.7 0 0 
China2 6.4 4.7 0 0 
South Korea1 2.6 2.6 0 0 
 32.8 22.1 2.2 10 
NOTES: 
1Data from O&GJ 
2Fort Hills estimate 

The potential markets are large and are capable of absorbing the increased volumes of crude oil 
over the forecast period.  

The actual disposition for Project crude amongst the three markets cannot be finalized until 
closer to 2011 when Phase 1 begins production. Market analysis completed to date shows that 
the U.S. will be the largest outlet for SCO produced by the Project. 

7.1.2 Pipelines Available 
Figure 7-4 shows the existing network of pipelines that transport crude oil from Western 
Canada.  

Available capacity is limiting heavy crude movements at present. Proposed new pipeline 
capacity for moving crude out of Alberta is 3.5 MMBPD by 2012. Note that proposed pipeline 
capacity exceeds the forecast crude production in the 2011 time frame. 
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Pipelines moving Western Canadian crude oil
Refineries accessable to W Canadian Crude

Key pipeline junctions
Other crude oil pipelines

North American Pipelines of Interest

 
SOURCE: Map prepared internally by Fort Hills 

Figure 7-4: Pipelines Transporting Crude Oil from Western Canada 
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Table 7-2: Proposed Crude Oil Pipelines 

Company 
 
 

Project 
 
 

Origin 
 
 

Destination
 
 

Market 
 
 

Incremental 
Capacity 
(KBPD) 

Targeted 
In-

service 
Date 

 
Altex Altex Edmonton USGC  250 to 750 2010 
Enbridge Gateway Edmonton Kitimat  400 2011 
Enbridge Southern 

Access 
Superior 
MN 

Patoka IL  1200 2009 

Enbridge Not stated Edmonton ISGC  400 2011 
Enbridge Clipper Edmonton Superior 

MN 
 400 2010 

Anchor Loop Edmonton Vancouver U.S. Pacific 
Coast 

75 2008 

TMX2 Edmonton Vancouver U.S. Pacific 
Coast 

100 2011 

TMX3 Edmonton Vancouver U.S. Pacific 
Coast  

300 2011 

Kinder 
Morgan 

Northern Leg Edmonton Kitimat Pacific Rim 400 Not 
stated 

Patoka IL Kansas, OK TransCanada 
Pipelines 

Keystone Hardisty 
Cushing OK Texas 

 2009 

NOTE:  
Data collected from various public announcements. 

7.1.3 Petroleum Coke Markets 

7.1.3.1 Coke Supply 
The world trade of petroleum coke in 2004 was 77 million dry metric tonnes (DMT), of which, 
approximately 48.1 million DMT were produced in North America. In Alberta, petroleum coke 
production is primarily associated with bitumen upgrading projects in the Regional Municipality 
of Wood Buffalo. While some of this petroleum coke is consumed onsite for power and steam 
generation, the majority is placed into long-term storage, because of a lack of appropriate 
infrastructure to enable the volumes to enter the market place.  

The world production of petroleum coke has been forecast to increase to 97 million DMT per 
year in 2010. (All supply and demand data for coke provided here are from a study done for 
Petro-Canada by Jacobs Consultancy.) This increase is primarily related to the increased 
growth in production of heavy sour crude, which requires upgrading to produce transportation 
fuels. Historically, delayed coking has been the technology of choice for upgrading heavy crude, 
because of lower capital costs compared with competing technology such as hydrocracking.  

In 2004, approximately 54.7 million DMT of petroleum coke was marketed as fuel grade coke. 
An additional 2.8 million DMT was placed into long-term storage at Syncrude Canada Ltd. and 
Suncor Energy. The remainder of the petroleum coke produced in 2004 was of suitable quality 
to enter higher-value markets such as anode coke or needle coke markets (19.4 million DMT).  
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7.1.3.2 Coke Demand 
Petroleum coke is categorized based on the end use. The primary categories include fuel grade 
coke, anode grade (or calcined) coke and needle coke. The petroleum coke production from the 
coking of bitumen is categorized as fuel grade.  

The primary uses for fuel grade petroleum coke are for fuel in the power industry and cement 
industry. In 2004, the cement industry consumed 27 million DMT of petroleum coke. This is 
approximately 50 percent of the world wide fuel grade petroleum coke market. The world wide 
power industry consumed 15.5 million DMT in 2004, representing over 28 percent of the world 
wide fuel grade coke production.  

In both the power industry and the cement industry, petroleum coke competes with steam 
(thermal) coal. Petroleum coke has some advantages over steam coal, because it has a higher 
calorific value and lower ash than most steam coals.  

The demand for petroleum coke in the power generation market is expected to continue to 
increase as a result of the continued growth in the power market in the U.S. and around the 
world. In 2004, petroleum coke accounted for about 0.8 percent of the solid fuel in the U.S. 
power market. The remainder of the solid fuel for the U.S. power industry was supplied by coal.  

Due to recent high natural gas prices in North America, there has been renewed interest in 
gasification of solid fuels for the production of power. Gasification modules are considered to 
re-power existing natural gas combined cycle power plants.  

Additionally, potential changes to environmental legislation on solid-fuel power plants have 
increased interest in gasification technology. Numerous studies have been completed to 
understand the economics and environmental performance of Integrated Combined Cycle 
Gasification (IGCC) projects relative to conventional coal technology. It appears to be generally 
accepted that when future carbon capture is included as a requirement for power plants, the 
IGCC projects can be reasonably competitive with conventional technology. Finally, the U.S. 
Energy Policy Act of 2005 has substantial incentives for U.S.-based gasification projects.  

Another area for future growth in petroleum coke consumption is in gasification projects for the 
production of hydrogen. Hydrogen is used in the upgrading of heavy oils and in the production 
of ammonia-based fertilizers. Currently, most hydrogen is produced by the steam-methane 
reforming of natural gas. With the recent high price of natural gas, a number of large consumers 
of hydrogen are evaluating gasification of petroleum coke to produce this hydrogen. Canadian 
Natural Resources Ltd. and Suncor Energy have both announced that petroleum coke 
gasification is under consideration for future project phases. Some U.S. refiners have also 
announced similar assessments.  

The worldwide cement market is expected to continue to grow, although at a slower rate than 
the power markets. Growth in this market is expected in Asia and in the U.S. 

7.1.4 Sulphur Markets 

7.1.4.1 Sulphur Supply 
The worldwide production of sulphur is estimated to be 69 million tonnes in 2005 (PentaSul Inc.) 
Of the 2005 worldwide production, 8.3 million tonnes was from Canada (12 percent). The 
majority of this sulphur was exported internationally (6.0 million tonnes). The remainder was 
consumed in Canada (0.8 million tonnes) or exported to the U.S. (2.1 million tonnes). The 
production of sulphur is expected to increase because of increased consumption of high sulphur 
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crude and low sulphur fuel projects. Decreases are expected due to reduced natural gas 
production.  

7.1.4.2 Sulphur Demand 
The primary international export market for Canadian sulphur is China. Secondary export 
markets include Australia, Brazil and South Africa. While the Chinese demand for sulphur is 
expected to continue to grow, the rate of increase is expected to be slow and the worldwide 
supply is expect to exceed the worldwide demand. This is not a new phenomenon in the 
worldwide sulphur market. During periods of supply-demand imbalance, the price for sulphur 
weakens and those producers who have stockpile capacity tend to increase the amount they 
place in their stockpiles.  

7.2 Products Portfolio and Shipping 

7.2.1 Synthetic Crude Oil 
The Project will provide the market with additional light SCO suitable for processing as light 
sweet crude in conventional refineries.  

7.2.2 Sulphur  
The Project will produce 920 t/d of sulphur in Phase 1. This production will increase to 2128 t/d 
in Phase 2/3.  

Molten sulphur will be converted to a formed product using a commercially available forming 
technology.  

PCOSI does not intend to request a permit for the long-term stockpiling (or blocking) of sulphur. 
It is PCOSI’s view that sufficient stockpile exists around the world to reasonably address any 
worldwide imbalances and that stockpiling at the Sturgeon Upgrader is not prudent. 

7.2.3 Coke  
The Project will produce approximately 5465 DMT/d of petroleum coke in Phase 1. This 
production will increase to 8628 DMT/d in Phase 2/3.  

Gasification opportunities will be assessed in the Edmonton–Fort Saskatchewan area to 
determine if and when a local opportunity exists for the consumption of the petroleum coke. Any 
such gasification opportunity will be the subject of a separate application for approval by the 
appropriate parties. 

7.2.4 Shipping Plan 

7.2.4.1 Upgraded Products 
The SCO will be stored in tanks and shipped via pipeline to existing markets. 

7.2.4.2 Sulphur 
After forming, the sulphur pellets will be routed to silos for storage until sufficient quantities are 
available to load the rail cars. Unit trains will be loaded approximately once every 10 days 
during Phase 1 and approximately once every five days during Phase 2/3. The rail cars will be 
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routed to export ports in the Vancouver area (either Pacific Coast Terminal or 
Vancouver Wharves) and the product will be exported to international markets. 

In the event of serious delays in rail car delivery, an emergency pad has been included in the 
design to allow for surplus pellets to be stockpiled until rail service can be restored. In addition, 
a truck loading rack has been included in the design to allow for sulphur to be routed to local 
markets. 

7.2.4.3 Petroleum Coke 
The petroleum coke produced from the Upgrader will be exported by rail from the site using rail 
service trains. Various options for storing petroleum coke on site are under consideration to 
allow for approximately six days covered storage and 30 days emergency storage. This storage 
is required to ensure that any disruptions in rail service from avalanches, derailments or other 
unusual events do not result in a shutdown of the facility. It is PCOSI’s view that 30 days is 
sufficient to manage this risk. All storage configurations will take into consideration requirements 
for dust control and water recovery to protect the environment and the public. 

While numerous North American opportunities are currently being pursued for the coke the 
Project will produce, these discussions are all proceeding under confidentiality agreements. If 
these opportunities are found to be neither viable nor commercially favourable before Project 
start-up, the petroleum coke will be marketed internationally through either Ridley Terminal in 
Prince Rupert, British Columbia or Westshore Terminal or Neptune Terminals in Vancouver, 
British Columbia. Ridley Terminal currently moves petroleum coke from Husky Energy and 
Suncor Energy. A number of firms exist whose primary business is to market and export 
petroleum coke in the international markets. One or more of these firms will be engaged to 
support PCOSI in the international markets if the material is destined for these locations. 
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8 PROJECT EXECUTION 

8.1 Introduction 
PCOSI requires regulatory and executive approval by the first quarter of 2008. If approved, 
Project construction will begin in 2008 and start up of the 165,000-BPD processing will begin in 
2011. Construction of Phase 2/3 would begin in 2011, with the full processing of bitumen being 
realized in 2014/15. 

PCOSI will manage all stages of design and construction and has assembled a competent and 
experienced management team. 

8.1.1 Goal 
PCOSI’s goal is to execute the Project safely while meeting regulatory requirements and 
providing economic returns to FHELP. 

8.1.2 Project Stages 
The Project will be managed through six stages: 

• design basis – complete for Phase 1 
• front-end engineering design (FEED) – in progress for Phase 1 
• engineering, procurement and construction (EPC) 
• commissioning and start-up 
• operations 
• decommissioning and reclamation 

8.1.2.1 Design Basis 
The Design Basis has been completed by PCOSI working with key engineering contractors. 
This phase established the process design for the Project as noted in Section 2. In particular, 
technology, scale and product targets were selected. Also during this phase, EPC partners were 
selected for the FEED and EPC phases of the Project. 

8.1.2.2 Front-End Engineering Design  
The FEED stage will complete the overall design for each Project phase and will establish a 
cost estimate with appropriate risk assessment. As well, all equipment specifications will be 
completed and orders placed for long delivery items. Details of the construction strategy will be 
set. Investment decisions made in early 2008 will be based on the FEED plan and cost 
estimate. 

During this phase, key operations representatives will be appointed and an overall operating 
philosophy will be established. Following this, start-up and operating strategies will be 
developed and the operating organizational structure will be established. 
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8.1.2.3 Engineering, Procurement and Construction  
The EPC stage will include detailed engineering and procurement of the remaining materials 
and equipment. EPC contractors will be mobilized. To reduce construction risk, the Project will 
be broken down into manageable components, each led by EPC contractors that are best 
equipped to manage the work. 

8.1.2.4 Commissioning and Start-Up  
To ensure technical continuity throughout the Project, a number of process engineers will follow 
the Project from conceptual design through engineering to operations for training, start-up 
planning and support. The EPC team will have access to the appropriate start-up and operating 
staff to: 

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

The EPC team will stay in place until the facilities have reached full production. 

8.1.2.5 Operations  
The facilities will be optimized during the first year of the operating phase. Any support 
requirements from the Project EPCs will be identified during the transition from construction to 
operations. 

8.1.2.6 Decommissioning and Reclamation 
Facilities will be decommissioned and the site returned to appropriate land use. 

8.1.3 Key Initiatives and Project Strategies 
The Project will be constructed in several large execution packages. It is expected that Project 
construction will be undertaken on an EPC basis. An integrated PCOSI management team will 
coordinate the design and execution of the Project.  

8.1.4 Management Approach 
PCOSI will manage all stages of design and construction and has assembled a competent and 
experienced management team. 

Detailed project execution strategies and plans have been prepared for the Project. 

8.1.5 Project Schedule 
Figure 8-1 shows the Project schedule. 
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Figure 8-1: Project Master Schedule 
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8.2 Contracting and Procurement Plan 

8.2.1 Contracting Strategy 
The contracting strategy for the Project will reflect the multiple contractor approach however 
PCOSI will remain prime contractor and will have legal responsibility for workplace health and 
safety. 

PCOSI’s managing team will direct these contractors to execute major Project segments or 
packages. All contracts will be between PCOSI and the respective contractors. An umbrella 
agreement may tie these contracts together for interface management, alignment, common 
systems and controls. Each contractor will be able to subcontract suitable portions of the work 
scope, with PCOSI’s approval. 

The Project segments and work packages and the detailed contracting strategy will be identified 
during the FEED phase. 

8.2.2 Procurement 
Goods and services will be procured according to PCOSI’s procurement policy. PCOSI will 
establish an approved vendor’s list for the Project. Bid awards will be approved by PCOSI 
according to project-specific authorities. A project-specific Supply Chain Management program 
will be established to obtain maximum value throughout the entire procurement activity. 

8.2.3 Technical Integrity 
A Technical Integrity Management Plan will be established in the FEED phase. This will specify: 

• quality requirements 
• technical risk management 
• Petro-Canada Oil Sands Inc. standards and functional specifications 
• technical integrity audits 
• interfaces and communications 
• sources of expertise 
• technical authorities and decision-making 
• technical accountability 

8.2.4 Labour Relations 
PCOSI will not discriminate against qualified contractors based on labour affiliation. To allow for 
optimum use of available shop and labour resources the Sturgeon Upgrader site will be 
designated as a Managed Open Site. The Managed Open Site will allow access to all available 
labour. Silo contractors will manage their own relationships with union and non-union labour. 

8.2.5 Total Loss Management 
Project-specific environmental, health, safety and quality procedures will be developed, guided 
by Petro-Canada’s Total Loss Management Program (Section 10). 
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8.2.6 Project Controls 
Petro-Canada Oil Sands Inc. will set up a project control system to measure, analyze, forecast 
and report on all areas required to determine progress against the Project milestones, targets 
and critical success factors. This system will provide PCOSI management with the information 
required for prioritizing, planning and prompt decision-making for corrective action where 
required. To reduce duplication of data, the project control systems will interface with the 
systems of Petro-Canada Oil Sands Inc. and its contractors. 

8.2.7 Audits 
An integrated program of monitoring and reporting plans will be established to include the 
following audits: 

• financial and contractual 
• project management 
• technical integrity 
• safety 
• quality 
• environmental performance 
• readiness for operations 

8.2.8 Operations Design Input 
Key operations personnel will be integrated with the Project team throughout the FEED, EPC 
and commissioning and start-up phases. 

During the FEED phase, PCOSI operations personnel will work with FEED contractors to: 

• establish operating philosophies  
• complete process hazard reviews 
• complete operability and maintainability reviews 
• provide operations input to the design basis 

During the EPC phase, operations personnel will be assigned to the EPC contractors’ design 
offices to take part in design reviews and to identify operations and maintenance requirements 
that must be reflected in the design. 

A management of change (MOC) procedure has been established to ensure that any changes 
to the basic designs are assessed and approved before they are incorporated. During the EPC 
phase, operations personnel will also work with the EPC contractors to establish start-up 
sequences. Operations will assume the leadership role during the start-up phase, working in 
integrated teams with the EPC contractors. 

8.3 Construction 

8.3.1 Construction Strategy 
Construction within the Sturgeon Upgrader site will be divided among several EPC contractors, 
each operating independently - a so-called "silo" approach.  

The contractor assignment have been developed to allow each silo to be self contained for 
receipt of material, modules, staging, on site fabrication and construction. Each of the silos will 
execute their work independent of one other. 
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Infrastructure work, site grading and levelling will commence in the Primary and Secondary 
Upgrading Silos with concurrent work being carried out in the tank farm area followed by Utilities 
and Offsites, Hydrogen and Sulphur silos. This will be followed by a staged construction start for 
each of the silos following the infrastructure plan. 

Maximum use of offsite, modular construction and pre-assembly will be used to reduce site 
congestion and reduce labour demands for on site construction. 

Parcelling the site into silos will reduce the overall workforce at the Project site. Each of the silos 
will have a staged start to avoid congestion of material deliveries and lessen the effect of traffic 
on access roads leading to the Project site. The staged start of the silos will allow for labour 
levelling across the silos and avoids a single peak work force and the associated congestion. 

8.3.2 Traffic Planning 
Construction of the three upgraders currently proposed for Sturgeon County will increase traffic 
volume significantly above current levels on sections of Hwys 643 and 825, near the Project 
site. These higher traffic volumes will significantly decrease levels of service and create 
congestion issues, particularly during peak hours. These traffic levels suggest the need for a 
more detailed traffic study to identify potential road network enhancements that might be 
required. Sturgeon County has commissioned such a study with results expected in early 2007. 
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9 PUBLIC CONSULTATION 

9.1 Approach 
PCOSI undertook an extensive public consultation program in relation to the Project. The 
engagement process began with the announcement of the Upgrader location on January 26, 
2006. The plan for the consultation program consisted of the following activities: 

• development of a public consultation and information disclosure program 

• availability of the draft TOR for review and the distribution of the Public Disclosure 
Document (PDD) and Final TOR for the EIA 

• meetings with elected and administrative representatives of the Province of Alberta, 
Sturgeon County, the City of Edmonton and the Towns of Redwater, Gibbons and Bon 
Accord 

• meetings with key stakeholder representatives of local and adjacent communities and 
environmental groups 

• regular updates and discussions with industry representatives 

• community open houses 

• information booths 

• newsletters 

9.1.1 Commitment 
PCOSI’s policy is to seek out and welcome input of stakeholders interested in, and/or potentially 
affected by, the proposed Project. Consequently, the company’s aim is to ensure that input 
received will be addressed and reflected in the assessment of the proposed Project. It is the 
company’s position that stakeholder input will be incorporated into the assessment and that the 
issues/concerns will contribute to the quality of business decisions for the proposed Project. 

9.1.2 Consultation Principles 
PCOSI has principles and values that support stakeholder consultations. The company works 
with all stakeholders in a respectful, transparent, cooperative and collaborative manner. PCOSI 
maintains the following principles for the proposed Project:  

• respectful in building strong and collaborative relationships with stakeholders and 
demonstrating open-mindedness to others’ points of view 

• being trustworthy by readily disclosing information and communicating rationale for actions 

• being open, seeking input and feedback, and then delivering on commitments 

• continually looking for ways to improve stakeholder engagement process for the benefit of 
all involved 
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9.1.3 Consultation Objectives 
The stakeholder engagement for the proposed Project consisted of the following objectives: 

• identifying and understanding issues/concerns and seeking and welcoming the input of 
stakeholders interested in and/or potentially affected by the proposed Project 

• communicating and sharing information in a timely and consistent manner to enhance the 
understanding of the Project by exchanging information for the mutual understanding of 
interests, objectives and values 

• incorporating formal and informal meetings and activities to build and sustain relationships 

• fostering a team approach to address concerns, ideas and opinions 

• obtaining support for the Project through strong, collaborative and long-term partnerships 
with stakeholders and ensuring the engagement process continues in a transparent and 
respectful manner for the life of the Project 

9.1.4 Consultation Process 
The consultation program for the Project began with the identification of the potentially affected 
individuals, communities, key stakeholders and other operators in the area to address 
issues/concerns associated with the proposed Project. The consultation program was designed 
to: 

• identify interested community stakeholders affected by the proposed Project 
• consult with residents and communities located near the proposed Project 
• keeping other interested parties informed 
• working with interested stakeholders to resolve issues/concerns 

9.1.5 Stakeholder Identification 
Through discussions with local community representatives, consultants and advice from 
regional groups, a broad range of stakeholders were identified as being potentially affected by 
or interested in the proposed Project. These stakeholders can be categorized in into the 
following interest groups: 

• Local Residents  

• landowners within the Project site, individuals that reside within the 1.5 km area, 
individuals within the 5 km area and other interested parties 

• Municipal government 

• Sturgeon County, Town of Gibbons, Town of Redwater, Town of Bon Accord, City of 
Fort Saskatchewan, City of Edmonton and Strathcona County 

• Provincial Government 

• ANEV, EUB, Alberta Economic Development, Alberta Human Resources and 
Development and Alberta Health and Wellness 

• Federal Government 

• Department of Fisheries and Oceans 
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• Regional Associations/Agencies 

• Northeast Capital Industrial Association, FAP, River Valley Alliance, Toxics Watch 
Society of Alberta, North Saskatchewan Watershed Alliance, Capital Health, Sturgeon 
County Agricultural Services Board, Alberta Industrial Heartland Land Trust Society and 
Alberta’s Industrial Heartland Association 

• Industry 

• North West Upgrading Inc., BA Energy Inc., Access Pipeline, Agrium Products Inc., Shell 
Canada Ltd., Degussa Canada Inc., Provident Energy Ltd. and Synenco Energy Inc. 

9.2 Consultation Initiatives 

9.2.1 Public Disclosure Document (PDD) 
The PDD was distributed to all landowners that PCOSI purchased land from, landowners 
immediately next to the proposed Project who reside within a 1.5 km radius of the property line, 
residents and communities within a 5 km radius of the property, key stakeholders and those 
who expressed an interest in obtaining a copy (Table 9-1). The document was also attached 
with the Draft TOR and made available for viewing to interested parties at the following 
locations: Sturgeon County Offices and Hall, Strathcona County Hall, Town of Gibbons Hall, 
Town of Redwater Hall, Town of Bon Accord Hall, Fort Saskatchewan City Hall and Town of 
Morinville Hall. In addition, the document was available at the St. Albert Public Library, Sturgeon 
County Public Library and the Fort Saskatchewan Public Library. 

9.2.2 Terms of Reference (TDR) 
Newspaper advertisements were placed in several local newspapers announcing the availability 
for viewing of the Proposed TOR for the proposed Project’s EIA. The advertisements were 
placed in the following publications: Edmonton Journal, Edmonton Sun, Sturgeon Creek Post, 
Morinville Free Press, Redwater Review, Strathcona County This Week, St. Albert Gazette, St. 
City News and the Fort Saskatchewan Record. The Proposed TOR were available for viewing at 
prescribed locations: Sturgeon County Offices and Hall, Strathcona County Hall, Town of 
Gibbons Hall, Town of Redwater Hall, Town of Bon Accord Hall, Fort Saskatchewan City Hall 
and Town of Morinville Hall. The TOR were also available at all three open houses. The 
Final TOR were distributed to approximately 275 stakeholders, which included residents that 
PCOSI purchased land from, landowners immediately next to the proposed Project who reside 
within a 1.5 km radius of the property line, residents and communities within a 5 km radius of 
the property, key stakeholders and those who expressed an interest in obtaining a copy  

9.2.3 Public and Group Meetings 
Presentations were made during the course of the public consultations, to such groups as the 
Sturgeon County Agricultural Services Board tour members, Sturgeon County Council and the 
Town of Redwater Council. The latter two meetings provided opportunities for the public to 
attend and hear the presentation made by PCOSI representatives about the proposed Project. 

9.2.3.1 Government Agencies 
Meetings were held with federal representatives and provincial and municipal politicians and 
administrative representatives of Sturgeon County, the City of Fort Saskatchewan, the Town of 
Redwater, Gibbons, Bon Accord and the City of Edmonton to introduce the Project and to keep 
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them informed of the assessment. As well, these meetings provided opportunities for the 
proposed Project team to gather information about the effects perceived by government 
agencies and how these effects could be addressed. 

9.2.3.2 Environmental and Community Groups 
Meetings were held with representatives of the River Valley Alliance and Toxics Watch Society 
of Alberta in the summer of 2006. The purpose of these meetings was to identify and address 
any particular concerns these groups might have with the proposed Project. Opportunities were 
also identified for continued involvement. 

9.2.4 Consultation Activities 

9.2.4.1 Community Open Houses 
Three community open houses were held in June 2006, allowing members of the community at 
large and representatives of the Sturgeon Upgrader to exchange information about the 
proposed Project. Community concerns and suggestions raised during these exchanges were 
considered in the assessment of the Project. The open houses were held in the Town of 
Redwater on June 13, the Town of Gibbons on June 14 and the Town of Bon Accord on 
June 20, 2006. While two of the open houses were scheduled in succession, the last open 
house in Bon Accord, was held on the subsequent week to give individuals an opportunity to 
attend who may have otherwise been unable to during the previous week. Prior to the open 
houses, there was a public notification process to ensure as many interested individuals as 
possible knew about them. The notification included advertisements in local newspapers, an 
invitation by direct mail to residents in the area and to key stakeholders. 

There were 152 attendees at the open houses, and of those who chose to fill out feedback 
forms, the overwhelming impression was favourable for the level of information that was being 
presented. There were ten stations at each of the open houses, which included the following: 
information about Petro-Canada, Fort Hills, the Sturgeon Upgrader, an EIA overview, the 
recycled waterline that Petro-Canada built, community investment initiatives, the Northeast 
Capital Industrial Association (NCIA), FAP and the Edmonton Refinery. 

Going forward, PCOSI intends to stage three open houses in 2007 using the same format as 
the previous open houses in order to convey the results of the EIA to stakeholders. 

9.2.4.2 Information Booths 
Information booths were set up in conjunction with Community Awareness Emergency 
Response Fairs in Strathcona County and Edmonton. In addition, booths were set up at the Fort 
Saskatchewan Trade Show and Sale, and the Great Canadian Trade Show staged by the 
Sherwood Park Chamber of Commerce, both of which took place in April 2006. These 
information sessions had a broader reach and provided opportunities for the public at large to 
gather information at their convenience about the proposed Project. 

9.2.4.3 Newsletter  
The first edition of a community newsletter was mailed to approximately 7000 residents in the 
communities surrounding the Project site and stakeholders interested in the Project. The intent 
of the newsletter is to convey information about the proposed Project and to keep interested 
stakeholders apprised of other activities associated with the Project. The newsletter will be 
published periodically and then on a regularly scheduled basis as the Project progresses 
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further. It follows a similar format to the publication produced at the Edmonton Refinery for the 
past six years. 

Table 9-1: Summary of Key Stakeholder Contacts 

Date Activity Stakeholder 

January 26, 2006 Introductory phone calls to key stakeholders 
and elected officials about the location for 
the Sturgeon Upgrader 

Sturgeon County councillors, 
Members of the Legislative 
Assembly (MLAs), local 
mayors, acreage community 
presidents 

February 2, 2006 Face-to-face meeting to introduce the 
proposed Project in general terms and 
discuss any potential concerns 

President, Hu Haven/Riverside 
Park  

March 20, 2006 Face-to-face meeting to introduce the 
proposed Project in general terms and 
discuss any potential concerns 

President, Coronado 
Community Association 

April 17, 2006 Distribution of the disclosure document by 
direct mail and displays in offices, public 
libraries of Sturgeon County, Redwater, 
Gibbons, Bon Accord, Morinville, Fort 
Saskatchewan and St. Albert 

General public  

April 5, 2006 Face-to-face meeting to introduce the 
proposed Project and discuss regulatory 
review schedule and requirements going 
forward  

EUB 

April 6, 2006 Face-to-face meeting to introduce the 
Project and discuss regulatory review 
schedule and requirements going forward 

AENV 

April 7-9, 2006 Trade show. Information booth to provide 
general information about the proposed 
Project and provide opportunities for input 

General public 

April 21-23, 2006 Trade show. Information booth to provide 
general information about the proposed 
Project and provide opportunities for input 

General public 

May 5, 2006 – May 
13, 2006 

Advertisements in the following publications 
regarding the availability of the Proposed 
TOR: Edmonton Journal, Edmonton Sun, 
Sturgeon Creek Post, Morinville Free Press, 
Redwater Review, Strathcona County This 
Week, Fort Saskatchewan Record, St. 
Albert Gazette and St. City News (St. Albert) 

General public 

June 13, 2006 Presentation. To introduce the proposed 
Project and assessment process and to 
identify initial points of interest (Note: 
contact was maintained during the 
assessment)  

Sturgeon County Council 
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Table 9-1: Summary of Key Stakeholder Contacts (cont’d) 

Date Activity Stakeholder 

June 13, 2006 Face-to-face meeting to introduce the 
proposed Project and accompanying 
assessment and to scope general issues of 
potential concern and interest relating to 
health and other matters 

Capital Health 

June 13, 2001 Open house in Redwater. To introduce the 
proposed Project and assessment process, 
including stakeholder input, and to scope 
initial points of interest 

General public 

June 14, 2006 Open house in Gibbons. To introduce the 
proposed Project and assessment process, 
including stakeholder input, and to scope 
initial points of interest 

General public 

June 20, 2006 Face-to-face meeting to introduce the 
proposed Project and assessment process 
and to scope initial points of economic and 
technical interest 

Alberta Economic Development 
(AED) 

June 20, 2006 Face-to-face meeting to introduce the 
proposed Project and assessment process 
and to scope initial points of interest 

Mayor of Fort Saskatchewan 

June 20, 2006 Open house in Bon Accord. To introduce 
the proposed Project and assessment 
process, including stakeholder input and to 
scope initial points of interest 

General public 

June 29, 2006 Tour of the Edmonton Refinery to provide 
technical information of an operating facility 
similar to the proposed Project 

Mayor of Sturgeon County and 
administration staff 

July 4, 2006 To introduce the proposed Project and 
assessment process and discuss potential 
transportation and infrastructure issues of 
concern  

Minister of Alberta Human 
Resources and Development 
and MLA Athabasca-Redwater 

July 4, 2006 Face-to-face meeting to introduce proposed 
Project and assessment process and to 
scope initial points of interest relating to 
health  

Alberta Health and Wellness  

July 12, 2006 Face-to-face meeting to introduce the 
proposed Project and to review the 
assessment process and to scope issues of 
mutual interest 

Toxics Watch Society of Alberta 

July 12, 2006 Face-to-face meeting to introduce the 
Project and assessment process and to 
scope points of interest 

River Valley Alliance 
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Table 9-1: Summary of Key Stakeholder Contacts (cont’d) 

Date Activity Stakeholder 

August 3, 2006 Presentation. To introduce proposed Project 
and assessment process and to scope 
points of interest  

Sturgeon County Agricultural 
Services Board 

September 12, 2006 Provide update on stakeholder consultations EUB 

September 20, 2006 To present information on the proposed 
Project and to scope issues of potential 
concern 

Mayor, Town of Gibbons 

September 28, 2006 To present information on the proposed 
Project and to scope issues of potential 
concern 

Mayor, Town of Redwater 

October 17, 2006 To present information on the proposed 
Project, review the assessment process and 
to scope issues of potential concern 

Town of Redwater Council 

October 17, 2006 Face-to-face meeting to introduce the 
proposed Project and assessment process 
and to scope initial points of economic and 
technical interest 

City of Edmonton Planning 
Group 

October 20, 2006 To present operational and environmental 
monitoring programs at the Edmonton 
Refinery-a facility similar in some aspects to 
the proposed Project 

Public representatives of 
Sturgeon County’s Alberta 
Industrial Heartland Ad Hoc 
Committee 

October 24, 2006 To present basic information about the 
proposed Project 

Grade 12 students of Thorhild 
Central School 

November 3, 2006 To present information on the proposed 
Project and to scope issues of potential 
concern 

Mayor, Town of Bon Accord 

November 27, 2006 Distribution of the Final TOR General public 

December 8, 2006 Distribution of community newsletter General public 

PCOSI undertook meetings with residents that reside within the 1.5 km area surrounding the 
properties purchased by FHELP. In addition, meetings have been held with residents that live 
outside this area, when requested. These discussions were held to introduce the proposed 
Project and assessment process and to scope out initial points of interest or concern. For similar 
reasons, PCOSI met with several residents that the company purchased land from for the 
proposed Project. Meetings with all these key stakeholder groups will continue moving forward.  

9.3 Regional Cooperation 
PCOSI is committed to being a partner with regional groups that work for the mutual benefit of 
the public and industry and that promote the understanding of sustainable industrial 
development. PCOSI will remain actively involved with the surrounding communities in an effort 
to contribute to the social, environmental and economic well-being of Sturgeon County and the 
region.  
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9.3.1 Overall Industry Approach 
PCOSI representatives have been meeting with other company representatives near the Project 
regularly. Meetings have been held with companies in the local area to determine synergies for 
use of by-products from the proposed Upgrader. In addition, PCOSI was the organizer of the 
Upgrader Common Issues Committee, which includes representation from Synenco Energy 
Inc., North West Upgrading Inc., Access Pipeline, Sturgeon County administration and the 
Alberta’s Industrial Heartland Association representatives. Meeting on a bi-weekly basis, the 
group provides updates and discusses issues of mutual concern. 

In cooperation with Shell Canada and BA Energy, PCOSI also established the Upgrader 
Cumulative Effects Committee to address common issues of concern with companies east of 
the NSR in Strathcona County. In addition to Shell Canada, BA Energy and PCOSI, participants 
include North West Upgrading, Synenco and North American Oil Sands Corporation. 

9.3.2 Local Organizations 
PCOSI is an associate member of the NCIA. The NCIA‘s mission is to understand and reduce 
the environmental impacts of member industries through collaborative efforts with the 
community and all levels of government while supporting sustainable industrial growth. With 23 
of the largest industries in the Fort Saskatchewan area as its members, it is a not-for-profit 
organization that has been active in the community for the past five years. The NCIA is 
spearheading or funding a number of initiatives such as a Regional Groundwater Quality study, 
support for the annual Household Toxic Round-up in Fort Saskatchewan, membership in the 
North Saskatchewan Watershed Alliance, working with the Elk Island Public, Catholic and 
Sturgeon County School Divisions to promote science education and sponsorship of the Fort 
Saskatchewan Trade Show and Sale.  

PCOSI is also an associate member of the Northeast Region Community Awareness and 
Emergency Response (NR CAER) group. With more than 40 community-minded industries, 
municipalities, chemical transporters and government agencies, the group is dedicated to 
emergency preparedness and safety education initiatives throughout the region.  

With its membership on the NCIA, PCOSI is associated with the FAP, a voluntary group that 
was established in 1997 to provide independent and objective data on air quality in the area. 
With eight continuous monitoring stations and 30 passive air sampling sites, FAP generates 
accurate air quality information for the public, industries and government. 

PCOSI participates in the ongoing initiatives of the Alberta’s Industrial Heartland Association 
(AIHA). In particular, the company has participated in AIHA’s Industrial Heartland Collaboration 
to Address Resident Issues (IHCARI) conference in the fall of 2006. IHCARI is a forum in which 
industry, the municipal and provincial governments and the local residents actively engage in 
dialogue to understand the concerns relating to industrial development and working toward 
solutions to address the issues.  

 In addition, PCOSI has actively participated in a number of AIHA’s Linear Infrastructure 
Corridor Workshops, which included participation by the local municipalities, the provincial 
government and local industry in overall regional planning for eco-industrial development of the 
area. AIHA is leading this initiative because the Industrial Heartland region is an emerging eco-
industrial area. Realizing the applicability of industrial ecology, the AIHA has recognized the 
value in “waste products” through symbiotic process integration between industrial facilities. 
PCOSI will continue participating in initiatives like this, in collaboration with AHIA and other 
industries, to develop solutions for the mutual benefit of everyone involved. 



 Sturgeon Upgrader Project
Volume 1: Project Description Section 9: Public Consultation
 

 December 2006

  Page 9-9
 

PCOSI has become a member of the Alberta’s Industrial Heartland Voluntary Property 
Purchase Program. The program was established with funding from two municipalities and 
industries to purchase properties from area residents living in close proximity to industrial 
development who voluntarily wish to sell their property. 

9.3.3 Other Initiatives 
PCOSI realizes that consistent communication and interaction with citizens of the community 
and interested stakeholders will be important factors in resolving issues/concerns. PCOSI has 
been an active participant in a number of regional initiatives as they have presented 
themselves. These will continue as plans for the proposed Project progress. The company 
intends to enhance its community outreach by exploring other opportunities such as the 
possibility of opening a field office on the site of the proposed upgrader. Having a company 
representative in the community will assist in face-to-face dialogue with residents in the area 
and allow the company to demonstrate its commitment to being a good neighbour.  

Through Petro-Canada’s community investment program, PCOSI has demonstrated its 
willingness to work with groups to support programs that will generate benefits for the area with 
its support of agencies such as the Centre for Family Literacy’s (C.O.W. [Classroom on 
Wheels]) Bus that resulted in a legacy collection of books for children at the Redwater Library. 
The company also supports programs like the Zoo School at Edmonton’s Valley Zoo, which has 
benefited schools in the entire capital region, including Sturgeon County. While at this regulatory 
review stage the company does not plan a significant community investment program, if 
approval is obtained for the proposed Project, PCOSI will work with its partners to develop an 
effective community involvement program. 

PCOSI’s toll-free line (1-866-645-7263) is another method that has allowed the company to 
reach those who may be interested in the proposed Project. The service will remain as an 
effective tool in responding to queries that the public has about this development and other oil 
sands related projects. 

PCOSI will continue using the long established methods for communicating with interested 
individuals and groups and will strive to enhance its communication delivery vehicles so that 
interested parties are kept apprised of developments associated with the proposed Project.  

9.4 General Concerns 
During discussions and meetings with various stakeholders, the areas of general concern were 
expressed to the Project team. Table 9-2 summarizes these issues and how they are being 
addressed. Table 9-3 summarizes the responses to specific questions raised by stakeholders. 

Table 9-2: General Concerns 
Issue Response 

Emergency Response There will be a site-specific emergency response plan in place starting 
construction and operations. The facility will have its own equipment and a 
shared response program will be developed with other industries and mutual aid 
agencies in the area. 
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Table 9-2: General Concerns (cont’d) 
Issue Response 

Road traffic during 
construction, volume 
and length of time. 

A transportation impact assessment will be completed for the Project. Company 
officials are cooperating with municipal agencies to address the effects of 
increased traffic on access roads. Input is being provided to develop Sturgeon 
County’s Transportation Master Plan. Busing of workers, staggered shifts and 
cooperation with the other upgrader proponents will assist minimizing the 
effects. In addition, modularization to complete fabrication offsite will be 
encouraged to alleviate traffic pressures in the area. 

Air Quality and 
Cumulative Effects 

The effects of the proposed Project on air quality and cumulative effects are 
contained in the EIA.  

Health Effects A human health risk assessment (HHRA) has been conducted and presented in 
the EIA. Cumulative and long-term health effects as a result of the HHRA 
indicate no short-term or long-term adverse effects. Project emissions, in 
combination with other sources of chemicals of potential concern, will not result 
in unacceptable health risks. 

Noise The Project will incorporate noise control measures. Operational noise will be 
managed using a number of features as presented in the EIA. Additional 
measures will be taken as necessary to ensure compliance with EUB Directive 
038.  

Light Results of the light assessment are contained in the EIA. Lighting from the 
Project is not expected to result in adverse effects on nearby residences.  

Water An assessment on water withdrawal from the NSR was undertaken to ensure 
there were no adverse effects because of the Project. Other alternative 
measures to direct withdrawal are being investigated. 

Groundwater There will be no direct source of water from wells for the Upgrader and there will 
be no deep well injection. Project design features will be incorporated to avoid 
groundwater contamination and an extensive monitoring program will be 
implemented on the site.  

Delayed Coking This technology was chosen because it is predominantly used by the industry, 
which is safe, reliable and well-proven technology that meets all regulatory 
requirements. The Project proponent has extensive experience with this 
technology. The by-product, coke, will not be stored on site, except for 
instances in which offsite transport becomes unavailable for short periods of 
time. Coke storage, handling and rail facilities will be contained. 
Coke will be stored in a covered storage facility capable of housing five day’s 
worth of production at Phase 1 rates. 
An emergency coke storage area (e.g., in case of a rail strike) will be in 
available to hold up to 30 days of coke production. The emergency storage area 
will be designed to ensure that the soil and groundwater is protected from 
contamination by any coke stored there. There will be dust mitigation systems in 
place to prevent coke dusting and systems will be in place to prevent water from 
the coke from contaminating the environment. 

Property Values PCOSI is a member of the Alberta’s Industrial Heartland Voluntary Property 
Purchase Program. The program was established with funding from two 
municipalities and industries in the area to purchase properties from area 
residents living in close proximity to industrial development who voluntarily wish 
to sell their property 
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Table 9-3: Responses to Stakeholder Questions 
Issue PCOSI Response EIA Reference 

Traffic 
Increased traffic in the area 
due to construction 

Busing and staggered shifts will help reduce traffic 
effects. The company will provide a traffic impact 
assessment for the Project, and it is cooperating with 
Sturgeon County in the development of a 
Transportation Master Plan. There will be use of 
modularization to complete fabrication offsite to reduce 
vehicular traffic. 

Volume 2, Section 26 

Increased noise due to 
more traffic 

Measures will be undertaken to reduce traffic levels, 
i.e., busing to reduce effects of sounds during 
construction. Scheduling of shifts with other operators 
will also be used to manage traffic levels. 

Volume 2, Section 26 

Potential permanent 
closures of secondary roads 

Enhancements contemplated by Sturgeon County for 
key roads in the area will help mitigate the 
inconvenience of secondary road closures. 

Volume 2, Section 26 

Nuisance factors such as 
dust from increased traffic 

Mitigation measures will be put in place to control dust. 
Road traffic will, for the most part, be confined to 
heavy haul routes and roads with paved surfaces. 

Volume 2, Section 5 

Reduced safety due to 
higher traffic volumes and 
speeds on secondary roads 

PCOSI will develop a traffic impact assessment for the 
Project to address such issues. Similar to the program 
at the Edmonton Refinery during the various 
construction phases, the company could work with 
local law enforcement agencies to manage traffic flows 
on key roadways near the site 

Volume 2, Section 26 

Increased rail traffic and 
how that will affect traffic 
flows on Hwy 643  

By-product loading will be situated south of Hwy 643 to 
reduce the effects of rail traffic on the northern section 
of the area during operations. The movement of 
construction material trains across Hwy. 643 will be 
relatively infrequent. Discussions to optimize 
scheduling will be undertaken with the rail company. 

Volume 2, Section 26 

Increased transportation of 
dangerous goods on 
highways and rail 

PCOSI will follow the rules and regulations governing 
the transportation of dangerous goods.  

Not Applicable 

Groundwater  
Adequacy of controls to 
monitor and prevent 
groundwater contamination  

There will be an extensive water monitoring program at 
the site. The company will have sufficient protection 
systems in place to contain the possibility of offsite 
contamination. There will be no direct source of water 
from wells in the area for the Upgrader and there will 
be no deep well injection. 

Volume 2, Section 10, 11 

Impact on groundwater 
supply from industrial 
operations 

The proponent will not use groundwater as a source 
for water to operate the facility. Adequate measures to 
control and manage water resources will be 
implemented and maintained on the site. 

Volume 2, Section 11 

Testing of wells to 
determine a baseline prior 
to start-up of the facility 

Baseline water studies were undertaken on the site 
during the environmental reviews. The company will 
implement adequate controls and practices to prevent 
contamination of the water supply.  

Volume 2, Section 11 
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Table 9-3: Responses to Stakeholder Questions (cont’d) 
Issue PCOSI Response EIA Reference 

Accountability for adverse 
effects and deterioration of 
groundwater quality 

There will be an extensive water monitoring program at 
the site. The company will have sufficient protection 
systems in place to contain the possibility of offsite 
contamination. Therefore, the Project is unlikely to 
have adverse effects on groundwater.  

Volume 2, Section 10, 11 

Property Values 
The impact of the proposed 
Project on property values 

The Alberta’s Industrial Heartland Voluntary Property 
Purchase Program was established to purchase 
properties from area residents living in close proximity 
to industrial developments who voluntarily wish to sell 
their property. 

Volume 2, Section 26 

Proximity of the proposed 
Project to residences and 
consideration to property 
purchases  

PCOSI has purchased a sufficient land base which 
resulted in an adequate separation distance from the 
nearest residences and the upgrading facilities. PCOSI 
does not require more land for this Project 

Volume 1, Section 1 

Health Effects 
Increased stress levels due 
to multiple Upgrader 
applications 

PCOSI is working with stakeholders to understand and 
address issues relating to the proposed Project. It 
wishes to alleviate anxiety levels of residents by 
developing appropriate mitigation measures. 

Not Applicable 

Increase in respiratory 
disorders 

Short- and long-term health effects were addressed in 
the EIA. Alberta Health and Wellness, with input from 
Capital Health Authority, completed a study in 2003 
regarding respiratory illnesses and other health issues 
in the area. 

Volume 2, Section 23 

Impact on livestock as a 
result of continuous 
emissions and other 
industrial activities  

An assessment on livestock and crops was outside 
this study scope, however, PCOSI may consider such 
a study in the future. 

Not Applicable 

Reliability of industry studies 
and reports. Need for an 
independent study 

Studies and assessments are conducted by qualified 
professionals in their respective fields of interest.  
They have a vested reputation and economic interest 
in ensuring that the results are objective and can 
withstand peer review. An independent study was 
completed in 2003 by Alberta Health and Wellness, 
with input from the Capital Health Authority, regarding 
various health issues in the area.  

Not Applicable 

Air Quality & Cumulative Effects 
Adequacy of air monitoring Air quality is monitored by an extensive network of 

eight continuous monitoring stations and 30 passive air 
sampling sites by the FAP. PCOSI will work with FAP, 
AENV and other operators to address the level of 
monitoring in the area 

Volume 2, Section 5 

Reliability of Fort Air 
Partnership air quality 
reports 

FAP currently operates a number of air monitoring 
stations. The quality and integrity of the data from 
these stations are maintained through daily and 
monthly reviews by qualified air quality monitoring 
personnel. 

Not applicable 
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Table 9-3: Responses to Stakeholder Questions (cont’d) 
Issue PCOSI Response EIA Reference 

Deterioration of air quality 
with industrial facilities in the 
area 

The available data do not indicate a considerable 
difference in outdoor air quality between the Fort 
Saskatchewan region and other cities in Alberta. 

Volume 2, Section 5 

Cumulative impact on the 
area with new development 

A cumulative effects study has been conducted as part 
of the EIA.  

Volume 2, Section 5 

Emergency Response 
Plans for emergency 
response at the facility 

A detailed emergency response plan will be developed 
before start-up of the facilities. The plan will meet the 
requirements of AEUB’s Directive 73. 

Volume 2, Section 26 

Full-time emergency 
responders vs. trained 
employees 

While certain personnel may have a dual role, which 
includes being an emergency responder, these staff 
members are fully trained and capabilities are tested 
regularly to ensure situations can be managed 
properly. 

Volume 2, Section 26 

Coordination of emergency 
response with County’s 
responders 

As a member of NR CAER, this partnership of over 40 
community-minded industries, municipalities and 
government agencies are dedicated to emergency 
preparedness and train for coordinated emergency 
responses. 

Volume 2, Section 26 

Funding for full time 
emergency responders in 
the community 

Funding for community services is the responsibility of 
the municipal government. PCOSI’s emergency 
response team, could if called on, assist with certain 
incidences under the auspices of NR CAER.  

Not Applicable 

Methods of communication 
about upset conditions and 
emergencies 

An appropriate call out service will be implemented 
under the emergency response plan that will be 
developed before start-up. As a member of NCIA and 
NR CAER, PCOSI will work with these association 
members to ensure the coordination of efforts. 

Volume 2, Section 5 

Noise 
Elevated noise levels during 
construction 

The Project will incorporate appropriate noise control 
measures. Construction will be limited to the 07:00 – 
22:00 hours; however, there is an expectation that 
some work might be conducted outside of these times. 
These activities will be limited, and the proponent will 
work with residents next to the site to mitigate noise-
related effects. 

Volume 2, Section 6 

Methods that will be used to 
control noise during 
operations 

Appropriate noise attenuation measures will be 
followed to meet AEUB’s guidelines. Consideration will 
be given to the use of berms and other noise 
management practices.  

Volume 2, Section 6 

Light 
Increased light due to 
proximity of facilities to 
residences 

A detailed light study was undertaken as part of the 
EIA review. The effects of Project lighting on nearby 
residences will be negligible. 

Volume 2, Section 7 

Water 
Redirection of drainage 
ditches 

Proper methods will be used to mitigate any effects on 
drainage patterns as a result of redirection of ditches 
and water channels. 

Volume 2, Section 7 
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Table 9-3: Responses to Stakeholder Questions (cont’d) 
Issue PCOSI Response EIA Reference 

Upgrading Method 
Capacity of NSR to handle 
increased water withdrawals 

While direct withdrawal is the primary source for water, 
the company is investigating alternative methods for 
reducing its water needs. 

Volume 2, Section 12 

Delayed coking technology The proponent has extensive experience with this 
technology. It is simple, low pressure process, and 
with recent improvements, it is safe and reliable 
technology that has been widely used in the industry. 

Volume 1, Section 2 

Management of large 
volumes of coke 

The coke will be exported from the site. Coke storage, 
handling and rail facilities will be contained. 

Volume 1, Section 6 

Dust from coke piles Coke storage, transfer and loading facilities will be 
covered. Appropriate dust suppression systems will be 
in place for exposed areas. 

Volume 2, Section 2 

Coke storage There will be a six day storage capacity on site, and a 
30-day emergency storage capability.  

Volume 1, Section 6, 
Volume 2, Section 2, 10 
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10 TOTAL LOSS MANAGEMENT 

10.1 Total Loss Management System 

10.1.1 Management Commitment 
PCOSI will adopt Petro-Canada’s Total Loss Management (TLM) System (as shown in 
Figure 10-1) which defines corporate performance expectations and comprises a Total Loss 
Management Strategy, supporting Environmental, Health and Safety and Aboriginal policies and 
National Total Loss Management Standards. Risk-based project and operational specific 
processes and practices are then developed and implemented to align with these corporate 
expectations. 

 

 

Figure 10-1: Total Loss Management System 
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TLM serves as the company’s overarching framework for environment, health, safety and 
stakeholder relations performance by integrating TLM priorities into business unit strategies and 
plans. The TLM framework provides clear management expectations, details specific employee 
and contractor responsibilities and accountabilities, and serves as a mechanism for ongoing 
stewardship and continuous improvement through a program of regularly scheduled inspections 
and audits.  

10.1.2 TLM Strategy 
PCOSI. seeks to preserve, create and enhance shareholder value through environmental, 
health and safety activities. The company supports industry efforts to influence the development 
of balanced TLM policy and legislation. PCOSI. performance is consistent with the vision to be 
Canada's pre-eminent oil and gas company and the employer of choice. The company’s 
performance, best-in-class life cycle cost and operational reliability are mutually supportive and 
when integrated will lead to competitive advantage. 

10.1.3 TLM Implementation 
The implementation and monitoring of the TLM System is shared by management, employees 
and contractors. This involves: 

• establishing performance expectations and measures, integrated with project development 
strategies and execution plans 

• integrating TLM objectives into the engineering design of processes, equipment and 
facilities 

• developing specific-site environment, health and safety and quality management plans for 
the Project, aligned with Petro-Canada’s TLM Strategy, related policies and its National TLM 
Standards 

• stewarding performance against expectations and measures 

• ensuring competency of employees and contractor staff 

• monitoring regulatory compliance 

• implementing a comprehensive event management process which includes event 
investigation, analysis and follow-up 

• communicating lessons learned within and between project teams 

10.2 Management Objectives 

10.2.1 Stakeholder Relations 
The Project’s stakeholder objectives to ensure positive relationships are developed and 
maintained through: 

• identification of key stakeholders who might have an interest or concern related to the 
Project or current operations 

• proactive consultation with key stakeholders to understand respective interests or concerns 

• regular communication regarding progress on the Project and related commitments to 
address concerns 
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10.2.2 Environment 
Consistent with Petro-Canada’s Environmental Protection Policy, the Project will reduce 
environmental effects through: 

• LCVA integrated into the key engineering design and development processes 

• waste minimization and management measures that incorporate reduction, reuse, recycle 
and recovery 

• a water management plan that makes optimal use of river water through water recycling, 
investigation of alternative water supply options and appropriate discharge 

• collaborative discussions with regional water treatment authorities to take advantage of 
synergies where possible 

• participation in the FAP and NCIA regarding area environmental monitoring initiatives 

• participation in the North Saskatchewan Watershed Alliance 

10.2.3 Health and Safety 
Consistent with PCOSI’s Occupational Health and Safety Policy, the well-being of workers and 
the community will be ensured by: 

• incorporation of occupational health, industrial hygiene and safety standards in all aspects of 
the Project’s design 

• detailed process hazards analysis reviews to ensure designs at all stages meet appropriate 
health and safety criteria 

• integration and regular monitoring of a comprehensive safety management system into all 
construction activities 

• participation in the NR CAER regarding area emergency preparedness and response 
capabilities 

10.2.4 Construction 
PCOSI will develop and implement project-specific procedures for: 

• safety in design 
• environmental protection during construction 
• personnel protection 
• construction safety 

These procedures will be consistent with PCOSI’s existing programs. 

10.2.5 Emergency Response 
An emergency response plan will be completed through consultation with regulatory authorities, 
municipalities and key stakeholders prior to submission of the development. 

The objectives of the plan are to: 

• provide immediate assistance to injured personnel 
• direct and coordinate safe emergency services to deal with the emergency situation 
• reduce danger to personnel and damage to the Project facilities 
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• communicate the Project’s emergency response plan to responders and employees 
• An emergency is an unexpected condition involving: 
• rescue of personnel 
• fire or explosion 
• major oil spillage or gas escape 
• an event that interrupts the normal operation of the Project 

10.2.6 Quality 
The integrity of assets will be maintained in the following ways: 

• regularly scheduled Project reviews and audits for key design criteria associated with health, 
safety and environmental objectives 

• regular tracking of design commitments and progress to completion at various stages of the 
design 

• establishment and monitoring of specific quality targets for all stages and implementation of 
the quality program by the PCOSI 

10.3 Environmental Management Plans 
This section describes PCOSI’s environmental management programs.  

10.3.1 Air Management Plan 
See Volume 2, Section 5: Air for the following information related to air emissions management: 

• a list of emissions from the Project 
• construction emission controls 
• operations emission controls 
• GHG emission controls 
• source emission monitoring (source monitoring for SO2/TRS, NOx and GHG) 
• ambient monitoring 

10.3.2 Surface Water Management Plan 
See Volume 2, Section 13 for PCOSI’s surface water management plan for both construction 
and operations. 

10.3.3 Noise 
The Project will incorporate a number of noise control features. Specifically, operational noise 
will be addressed through the following design choices and design standards. 

A soil berm will be created on the north side of the PDA to buffer the residents north of the PDA 
from facility operational noise.  

In addition, buildings that house equipment that generate substantial noise (e.g., co-generator 
facility) will include: 

• wall sound transmission class (STC) of at least 50 
• minimal amount of windows 
• non-operable windows 
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• appropriate perimeter seals on the exterior doors 
• metal insulated exterior doors for higher STC values 
• building ventilation such that doors and windows do not need to be open 
• silencing elements on building ventilation equipment 

Additional measures will be taken as necessary to ensure compliance with EUB Directive 038. 

When required, flaring activity that can be scheduled will be scheduled between the hours of 
07:00 and 22:00. In addition, all nearby residents will be notified of any scheduled flaring activity 
or other intrusive noise during special testing. 

To the extent practical, construction noise will be mitigated by: 

Nearby residents will be advised of significant noise-causing activities and these will be 
scheduled to create the least disruption to receptors.  

All internal combustion engines will be fitted with appropriate muffler systems. 

Acoustical screening from existing onsite buildings will be used to shield residential locations 
from construction equipment noise.  

10.3.4 Groundwater Monitoring 

10.3.4.1 Monitoring Wells 
The groundwater monitoring system will include wells both around the perimeter of the PDA and 
within the process areas. These wells will be regularly monitored for groundwater levels and 
water quality. Sampling will be performed by trained staff and analytical laboratories that 
perform the analyses have quality programs to ensure accurate results. For more information, 
see Volume 2, Section 11: Groundwater. 

10.3.4.2 Groundwater Contamination Prevention 
The Project design features incorporated to avoid groundwater contamination include: 

• providing synthetic lining for the stormwater ponds 
• providing concrete pads for process units and at pump stations, filters and valve headers 

where there is the potential for liquid hydrocarbon leakage 
• routing all on-plot ditches to the stormwater ponds 
• locating all pressurized hydrocarbon piping above ground, where possible, except pipelines 
• having no buried underground hydrocarbon storage tanks 
• providing segregated oily water sewers with welded steel piping 
• using lined oily water sumps 
• lining all diked areas and under tanks 

For further details, see the proposed groundwater protection plan in Volume 2, 
Section 11: Groundwater. 

10.3.5 Soil Management 
Soil has already been investigated for its volume and suitability for reclamation (see 
Volume 2, Section 17: Terrain and Soils, and Section 11, Conservation and Reclamation Plan in 
Volume 1). 
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Soil that is stripped from the site and stored for future reclamation, will be investigated to 
determine if it meets the CCME definition for industrial soil quality. If so, the soils will be retained 
and reused within the Project site. 

10.3.6 Chemicals and Waste Management 
Chemicals and wastes will be managed at the Project site to: 

• ensure chemicals and wastes are handled and stored safely 

• prevent unnecessary accumulations of waste on site 

• dispose of waste in a manner that does not adversely affect the environment in either the 
short or long term 

• dispose of toxic waste in a manner that protects worker safety 

• ensure all federal and provincial regulations governing transportation and disposal of waste 
materials are complied with 

10.3.6.1 Waste Streams and Stored Chemicals  

Waste Streams 
Generation of solid waste is expected from the following sources: 

• site operations (warehouses, vehicles, shop areas, office areas): 

• site construction 

• construction renovation demolition waste 
• hazardous waste 

Wastes will be characterized according to the Alberta User Guide for Waste Managers. Waste 
will be analyzed when required to confirm the waste designation.  

Stored Chemicals 
Table 10-1 shows the NPRI reportable chemicals that will be used at the Project Site and their 
priority and ARET categories.  

Table 10-1: Chemical Classifications – Reporting 

Substance 
NPRI 

Reportable 
PSL 1 

Substance 
PSL 2 

Substance 
ARET 

Substance 
ARET 

Category 
Criteria Air Contaminants      
Carbon monoxide ■     
Nitrogen dioxide ■     
Particulate matter (PM2.5) ■     
Sulphur dioxide ■     
Volatile Organic Compounds      
1,3-Butadiene ■  ■ ■ B-3 
Acetaldehyde ■  ■ ■ B-3 
Acrolein ■  ■ ■ B-3 
Aliphatic C5-C8 group      
Aliphatic C9-C16 group      
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Table 10-1: Chemical Classifications – Reporting (cont’d) 

Substance 
NPRI 

Reportable 
PSL 1 

Substance 
PSL 2 

Substance 
ARET 

Substance 
ARET 

Category 
Aliphatic C17-C34 group    ■ B-3 
Aliphatic alcohol group ■   ■ B-3 
Aliphatic aldehyde group ■     
Aliphatic ketone group ■   ■ B-3 
Ammonia ■     
Aromatic C9-C16 group      
Aromatic C17-C34 group      
Benzaldehyde      
Benzene ■ ■  ■ B-3 
Carbon disulphide group ■  ■   
Cyclohexane ■     
Dichlorobenzenes ■ ■  ■ A-2 
Ethylbenzene ■     
Formaldehyde ■  ■ ■ B-3 
n-Hexane ■     
Hydrogen sulphide ■   ■ B-3 
Isopropylbenzene (cumene) ■     
Methylene chloride (dichloromethane) ■ ■  ■ B-2 
Propylene oxide group ■     
Styrene ■ ■    
Sulphuric acid ■     
Toluene ■ ■    
Xylenes ■ ■    
Polycyclic Aromatic Hydrocarbons      
2-Chloronaphthalene  ■    
2-Methylnaphthalene  ■    
Acenaphthene group ■ ■    
Anthracene ■ ■  ■ B-1 
Benz(a)anthracene ■ ■  ■ A-1 
Benzo(a)pyrene ■ ■  ■ A-1 
Benzo(b)fluoranthene ■ ■  ■ A-1 
Benzo(e)pyrene ■ ■  ■ A-1 
Benzo(g,h,i)perylene ■ ■  ■ A-1 
Benzo(k)fluoranthene ■ ■  ■ A-1 
Chrysene (Benzo(a)phenanthrene) ■ ■  ■ A-1 
Dibenz(a,h)anthracene ■ ■  ■ A-1 
Fluoranthene ■ ■  ■ A-1 
Fluorene ■ ■    
Indeno(1,2,3-cd)pyrene ■ ■  ■ A-1 
Naphthalene ■ ■    
Phenanthrene ■ ■  ■ A-1 
Pyrene ■ ■  ■ A-1 
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10.3.6.2 Waste Collection and Storage 
Wastes generated will be separated from recyclable materials. Hazardous wastes and 
recyclable materials will be separated from non-hazardous materials. 

Collection and storage bins will be strategically placed in low traffic areas away from processing 
areas yet be readily accessible. These bins will be clearly marked and labelled correctly to 
encourage proper collection, sorting and disposal. The waste storage areas will be neat, clean 
and present no risks to employee safety and will conform to applicable Occupational Health and 
Safety regulations. 

A waste dump will not be constructed at the Sturgeon Upgrader site. Waste bins will be 
provided for initial sorting and hauling away to county waste facilities or recycle depots. The 
landfilling of liquid wastes will be prohibited. 

Storage Site for Hazardous Wastes and Hazardous Recyclables 
The storage requirements outlined in the Waste Control Regulation and the AENV Storing 
Hazardous Waste and Recyclables will be followed for hazardous materials.  

Hazardous materials generated at the facility will be stored at the Materials Management Facility 
in their designated areas. The hazardous materials storage site will be: 

• secure (fenced and locked) to prevent from entry by unauthorized persons 

• covered to minimize infiltration from precipitation 

• posted as a hazardous waste/recyclables storage area 

• equipped with suitable equipment to handle emergency situations 

• staffed with designated staff that are responsible for the site and are trained to respond to 
emergency situations specific to the hazardous waste/recyclables stored 

• designed and maintained so that surface run-off water cannot enter the secondary 
containment system 

• located away from sewer drains, manholes, drainage courses, standing water, etc., so that if 
a spill or leak occurs, it can be easily contained and cleaned up 

Storage Containers and Procedures for Hazardous Materials 
The following requirements and precautions will be followed when storing hazardous 
wastes/recyclables: 

• Storage containers will be in good condition and not leaking. 

• Storage containers will be compatible with the materials to be stored to avoid corrosion 
problems or chemical interactions that could lead to fires. 

• Containers will be closed except when adding or removing waste/recyclables. Containers 
will not be opened, handled, or stored in ways that could cause ruptures or leaks.  

• Wastes and recyclables will be inspected weekly. 

• Storage containers and tanks will be labelled and clearly marked to identify hazardous 
waste/recyclables being stored. 

• Incompatible wastes/recyclables will not be stored in the same container or in containers 
next to each other unless a dike, berm, wall or other barrier separates them. 
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10.3.6.3 Waste Tracking 
All wastes and recyclables will be tracked by the following criteria: 

• waste/recyclable material characteristics/classification 
• waste/recyclable material quantities 
• location of generation and collection 
• storage requirements 
• disposal frequencies/requirements 
• manifesting/tracking requirements 
• approved transporters 
• approved disposal and/or treatment facilities 
• disposal costs 

10.3.6.4 Waste Disposition 
Table 10-2 shows the disposition of the wastes generated at the Project site. 

Table 10-2: Summary Disposition of Waste 

Waste 
Storage Method and 

Locations Precise Disposal Method and Locations 

Liquid 

Surface runoff water Onsite North and south 
stormwater ponds 

Treated and used, if required or, if in excess, 
discharged to NSR 

Boiler blowdown water Effluent ponds Reprocessed water to the WWTU, 50 percent reuse 

Cooling water blowdown Effluent ponds Reprocessed water to the WWTU, 50 percent reuse 

Steam condensate Steam condensate 
drums 

Recycled to boilers 

Water treatment wastewater Neutralization tanks Recycled to raw water feed via Evaporator, brine sent 
to third party 

Vessel drains Closed hydrocarbon 
system 

Reprocessed water to the WWTU 

Produced water Never encountered Never encountered 

Floor wash None Treated in the WWTU 

Equipment wash None Treated in the WWTU 

Vent and flare liquids Flare knock out drums Returned to process 

Filter backwash Raw water treatment 
unit 

Reprocessed water to the WWTU 

Sanitary sewage Sanitary sewage 
treatment unit 

Reprocessed water to the WWTU; sludge sent to 
approved treatment and disposal facility 

Engine oil Local collection drums Recycled via contractor 

Compressor lube oil Local collection drums Recycled via contractor 

Laboratory waste Local collection 
containers 

Disposed of via laboratory waste contractor 

Amine Spent amine tank Returned to supplier for recycle 
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Table 10-2: Summary Disposition of Waste (cont’d) 

Waste 
Storage Method and 

Locations Precise Disposal Method and Locations 

Glycol Heat tracing system Recycled 

Methanol STORAGE TANKS Returned to process 

Other sweeteners Never encountered Never encountered 

Other chemicals Local collection 
containers 

Returned for recycle 

Heat medium Heat tracing system Recycled 

Other turnaround waste Slop tank (collection 
container) 

Recycled 

Reverse osmosis reject Raw water holding tank Recycled via cooling tower make up water 

Sludge 

Tank bottoms Removed during tank 
service 

Sent to approved disposal facility 

Reclaimer bottoms Never encountered Never encountered 

Pond bottoms Removed during pond 
service 

Sent to landfill or municipal works 

Septic tank Septic tanks sludge sent to approved treatment and disposal facility 

Cooling tower Removed during 
maintenance 

Sent to landfill 

Diatomaceous earth Never encountered Never encountered 

Solid 

Domestic garbage Local collection 
containers 

Sent to municipal landfill 

Carbon filters Filter housings Returned to supplier for regeneration 

Sock filters Local collection 
containers 

Sent to landfill or approved disposal facility 

Cartridge filters Local collection 
containers 

Sent to landfill or approved disposal facility 

Construction material Local collection 
containers 

Recycled or sent to landfill 

Catalyst Spent catalyst storage 
bins 

Returned to vendor or sent to landfill 

Desiccant Never encountered Never encountered 

Iron sponge or other Never encountered Never encountered 

Spill debris Local collection 
containers 

Sent to approved disposal facility 

Drums (>20 L) Storage area Reconditioned, reused 

Capacitors Storage area Collected by salvage contractor 
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Table 10-2: Summary Disposition of Waste (cont’d) 

Waste 
Storage Method and 

Locations Precise Disposal Method and Locations 

Asbestos Local collection 
containers 

Sent to approved disposal facility 

Incinerator ash Never encountered Never encountered 

Baghouse dusts Spent catalyst storage 
bin 

Returned to supplier for recycle 

Aluminum, glass, plastic, 
paper 

Local collection 
containers 

Recycled 

Other 

Waste received from offsite Never encountered Never encountered 

Drum wash WWTU Treated in the WWTU 

Pond skimming Slop oil tanks Returned to process 

Pigging waste Slop oil tanks Returned to process 

Dirty sulphur Collection pit and bins Returned to sulphur recovery 

Sulphur contaminated soil Local collection 
container 

Sent to landfill 

Sulphur remelt waste Local collection 
container 

Sent to approved disposal facility 

Transformer oil Local collection 
container 

Recycled (new transformers will not use di-electric oil, 
which contains PCBs) 
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11 CONSERVATION AND RECLAMATION PLAN 

11.1 Objectives 
The conservation and reclamation (C&R) plan outlines the soil handling, soil storage and site 
preparation requirements for the site development stage of the Project and describes how the 
land will be reclaimed after decommissioning. Specific land use goals that exist for the area 
during decommissioning will affect how the Project site is reclaimed. 

The Project area falls in the Sturgeon Heavy Industrial Policy Area (Bylaw 900/00 2001) 
(see Section 2.3.2 of Alberta’s Industrial Heartland Area Structure Plan [Sturgeon 
County 2001]). This policy area includes: 

• accommodate heavy industry in an environmentally sound and economically efficient way 

• maintain appropriate setbacks between industrial activities and other activities in the area 

• encourage maintenance and incorporation of agricultural activities with heavy industrial 
activities in mutually compatible ways 

PCOSI is committed to reclaiming the PDA study area to equivalent capability after 
decommissioning the Project. Should best management practices and regulatory requirements 
change over time, PCOSI, in consultation with the appropriate regulatory agencies, will 
incorporate such developments in the plan to ensure successful realization of end-land-use 
objectives. 

11.2 Site Development 

11.2.1 Preconstruction Site and Soil Assessments 
The predevelopment character of the terrain, soils and vegetation for the PDA is kept on record 
for reference during site reclamation. For a detailed discussion of the predevelopment terrain, 
soils and vegetation at the site, see Volume 2, Section 17: Terrain and Soils and 
Section 18: Vegetation. 

11.2.2 Site Dimensions 
About 1253 ha will be cleared to support construction of the Project. Most (more than 
90 percent) of the PDA is agricultural land, with the remaining portion split between disturbed 
land (roads, farm buildings and industry) and undeveloped land (upland, riparian and wetland 
areas). 

11.2.3 Water Intake, Pump House and Pipelines 
A water intake and pump house (6 ha) and right-of-way for the source water and treated effluent 
pipelines (5 ha) is required for the Project. Current locations of the water intake and 
pump house and right-of-way for the pipelines and are tentative and expected to change during 
detailed design. Once these locations are finalized, a detailed assessment of the new 
right-of-way and the intake and pump house location will be completed and the C&R plan for the 
final locations will be provided in a supplementary report. 
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11.3 Soil Salvage 
Topsoil will be salvaged and stored in a way that will reduce soil loss and degradation through 
erosion, compaction, rutting and loss of viable plant material, and reduce admixing with subsoil. 

To ensure proper salvage and compliance with regulatory requirements, a qualified 
Environmental Inspector (i.e., a soil scientist) will be present during soil salvage to provide 
direction to the Construction Supervisor. 

To fulfill the requirements for detailed, site-specific soil-management planning 
(Expert Committee on Soil Survey 1983), the PDA was surveyed at Survey Intensity Level (SIL) 
1, or one inspection per hectare. Based on this survey, topsoil and organic matter depths were 
mapped for the PDA (see Volume 2, Section 17: Terrain and Soils). 

The survey found that topsoil depths vary widely across the PDA. To determine a practical 
depth to strip to, the soil polygons were grouped by topsoil depth into classes, e.g., 20 cm to 
30 cm, 30 cm to 40 cm. These groups were then further aggregated to a single salvage depth, 
based on the potential effects of overstripping (excavation of underlying subsoil with the topsoil) 
on topsoil quality. Potential effects of overstripping can be evaluated based on soil reclamation 
suitabilities. For most of the soils, effects of overstripping are likely to be minimal in both degree 
and extent. 

This way of determining topsoil stripping or salvage depths provides practical guidelines for 
construction personnel during stripping operations and allows topsoil and subsoil stripping 
volumes to be calculated before fieldwork. These volumes are essential for computing both 
reclamation material balances and stockpile dimensions. 

Figure 11-1 shows the extent and distribution of planned topsoil salvage depths, whereas 
Figure 11-2 shows the PDA superimposed on the topsoil reclamation suitability map. Topsoil 
salvage will be needed only in areas where infrastructure will be developed or used for 
construction-related activities (Table 11-1). 

Table 11-1: Reclamation Materials Balance – Topsoil 
Topsoil 

Stripping 
Depth 

Category 
 

Area 
Requiring 

Topsoil 
Salvage 

(ha) 

Depth of 
Topsoil 

Salvaged 
(cm) 

Volume 
of Topsoil 
Salvaged

(m3) 

Area 
Requiring 

Topsoil 
Replacement1

(ha) 

Required 
Topsoil 

Replacement 
Depth2 

(cm) 

Volume of 
Topsoil 

Required 
(m3) 

25 130 25 330,000 130 39 507,000 
35 260 35 910,000 260 39 1,014,000 
45 230 45 1,031,500 230 39 897,000 
55 110 55 609,000 110 39 429,000 
60+ 15 Variable 107,000 15 39 58,500 
Disturbed 0 0 0 28 39 109,200 
Total 745 NA 2,987,500 773 39 3,014,7003 
NOTES: 
1, 2Assumes entire PDA will be reclaimed, with all topsoil returned to the disturbed areas at a uniform 
depth. 
3 Topsoil replacement volumes were calculated using a rounded value of 39 cm, the average depth is 
actually 38.6 cm, as a result, there is an apparent 27,200 m3 topsoil deficit. 
NA – not applicable 
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For most of the soil series in the LSA, the Environmental Inspector and Construction Supervisor 
will be able to fine-tune topsoil salvage depths in the field using the obvious colour change from 
topsoil to subsoil and the Alberta standard reference for soil salvage information (RRTAC 1993). 

Salvaging subsoil is more difficult because the complexity of the site makes it difficult to map the 
subsoils accurately. To estimate subsoil salvage volumes, it is assumed about 500 ha would 
have subsoil salvaged to a depth of 30 cm, generating about 1,500,000 m3 of material. In 
practice, as site preparation proceeds, the Environmental Inspector will identify where subsoil 
salvage is needed on a site-specific basis. Subsoil will not be salvaged in the construction 
laydown areas. 

Figure 11-3 shows the disturbance overlaying the subsoil reclamation suitability map. The 
tentative location of the subsoil stockpile is shown in Figure 11-4 and discussed in the following 
section. 

11.3.1 Problem Soils 
Data from the detailed soil survey show the presence of limited amounts of Solonetzic and 
Solonetzic Chernozem soils in the LSA. These soils have sodium-enriched B horizons, and 
because the A to B horizon transition is not obvious, there is potential for deleterious material to 
be incorporated when salvaging topsoil. PCOSI’s proposed site development plan will avoid 
disturbing the most significant area of problem soils, however, about 34 ha of these soils, mainly 
Solonetzic Chernozems, fall in the PDA. PCOSI will take measures to reduce the potential for 
sodium contamination from these Solonetzic soils. 

Measures to protect soils from this leachate include: 

• salvaging soils to the appropriate depths 

• creating topsoil and subsoil stockpiles in a separate location from other salvaged soils 

• locating salvaged Solonetzic material at Stockpile 2, as soils in this area are predominantly 
Solonetzic (Figure 11-4) 

It is assumed there will be no requirement to salvage subsoil in the Solonetzic Chernozem area; 
therefore, there is no need to salvage topsoil from the stockpile site. 

If it is not possible to build the stockpile in the preferred location, measures to isolate these 
materials should include: 

• placing an impervious liner on the subsoil surface of the stockpile areas 
• constructing an interception ditch around the piles to collect runoff 
• diverting the runoff to collection ponds for treatment 

11.3.2 Soil Stockpiles 
All topsoil and subsoil stockpiles will: 

• be on sites that provide stable foundations and have approved workspace areas 

• have setbacks to ensure materials are not inadvertently displaced outside the approved 
areas (Table 11-2) 

• be on level ground, to the degree possible, and at least 30 m from waterbodies and potential 
sources of contamination 
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• be placed where they do not interfere with construction or operational activities or potential 
infrastructure expansion or realignment, to the degree possible 

• if non-saline material is stockpiled on saline soils, be monitored by an 
Environmental Inspector during reclamation to ensure no admixing occurs 

• be accurately recorded on as-built drawings, as stockpiles might be moved from the 
locations specified in the C&R plan 

For subsoil stockpile locations, the topsoil will be salvaged and added to the topsoil stockpiles 
before material placement. Topsoil stripping is not needed in areas topsoil storage areas, 
except for areas of Solonetzic soils. 

Figure 11-4 shows stockpile locations and orientation, and Table 11-2 outlines the contents and 
approximate volume each stockpile can hold based on the dimensions shown. The location of 
Stockpile 1 was chosen to assist with sound attenuation. 

The Environmental Inspector and Construction Supervisor will determine subsoil salvage areas 
and depths during site preparation. However, it is assumed that 500 ha of subsoil will be 
salvaged to a depth of 30 cm, meaning that 1,500,000 m3 of material will be salvaged. 
Considering the topsoil volume estimates from Table 11-1 (2,987,700 m3) and available 
stockpile areas (Table 11-2 and Figure 11-4), the most appropriate location for subsoil storage 
would be Stockpile 4. The model used for these calculations was designed to allow maximum 
3H:1V (horizontal:vertical) sideslopes to ensure stability of the landforms. 

11.3.3 Erosion Prevention 
Based on their experience, the Environmental Inspector and Construction Supervisor will 
determine appropriate erosion-prevention measures for each situation. Measures to reduce 
wind and water erosion could include: 

• spraying risk areas with water 
• applying tackifying agents 
• installing erosion-control matting 
• crimping risk areas with certified weed-free straw 
• installing silt fences or strawbale fences around the base of the stockpiles 

For longer-term treatment, topsoil and subsoil will be replaced in some areas and reclaimed 
once construction is finished. These areas will be seeded as soon as possible after construction 
to stabilize the surface and reduce erosion potential. The locations and volumes of material in 
the remaining stockpiles will be recorded on as-built drawings for use in final reclamation. 

Salvaged topsoil will be seeded with a suitable species mix to ensure long-term stability of the 
piles and reduce possible losses in quality. The seed will be double-sampled for weed analysis 
and sourced in Alberta to avoid possible introduction of nuisance or noxious weeds. Before 
seeding, stockpiles will be both contoured to ensure sideslopes do not exceed 3H:1V, and 
ridged perpendicular to the slope direction. Incorporating a fast-growing annual cover crop in the 
seed mix will allow for rapid revegetation in the short term and allow the grasses to achieve a 
good catch. The seed mix described in Table 11-3 will be submitted for regulatory approval. 
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Table 11-2: Inventory of Topsoil and Subsoil Stockpiles 

Stockpile Contents 

Volume of 
Material 

(m3) 

Area 
Available 
(m x m) 

Stockpile 
Dimensions,  

(m x m) 

Stockpile 
Height 

(m) 

Stockpile 
Volume 

(m3) 
LSA North of Secondary 643 
1 Topsoil 2,071,200 2235 x 225 2235 x 200 5.1 2,090,000 
LSA South of Secondary 643 
2 Topsoil1 91,300 450 x 610 200 x 200  3 105,000 
3 Topsoil 825,000 400 x 500 400 x 400 6 850,000 
4 Topsoil NA 245 x 325 0 x 0 0 0  

Subtotal NA 916,300 NA NA NA 955,000 
4 Subsoil 1,500,000 1465 x 600 500 x 500 7 1,560,000 

Topsoil 2,987,500 NA NA NA 3,045,000 Total 
Subsoil 1,500,000 NA NA NA 1,560,000 

NOTES: 
NA = not applicable 
Topsoil1 = Solonetzic–Solonetzic Chernozem topsoil to be stockpiled separately from rest of topsoil. 

For safety reasons, PCOSI will not transport material across the secondary road. 

Table 11-3: Reclamation Seed Mix for Stockpiled Topsoils1, 2 
Species 

 
Content 

(%) 
Northern wheatgrass 20 
Green needlegrass 20 
Awned wheatgrass 20 
Rocky Mountain fescue 15 
Rough fescue 10 
Western porcupine grass 5 
Junegrass 5 
Purple prairie clover 5 
NOTES: 
1Provided by Pickseed Canada Inc., Sherwood Park, AB, for use in the Central Parkland Natural 
Subregion. 
2Vendor suggests an application rate of 40–50 kg/ha. 

During stockpile construction, when all soil handling at a particular section of a stockpile is 
complete, erosion-control matting will be installed on the sideslopes. These areas are most 
likely to experience erosional losses from water action before vegetation cover is established. 
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11.3.4 Potential Effects of Salvage and Stockpiling on Soil Quality 
Topsoil handling (i.e., salvage, hauling, dumping, construction stockpiling) can affect the soil 
resource through: 

• admixing (incorporation of 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 over long-term storage periods 

The effects of potential bulking and compaction are difficult to quantify because of the number of 
variables involved (e.g., texture, moisture content, frozen or thawed). 

According to the Reclamation Research Technical Advisory Committee (RRTAC), minimal 
experimental or monitoring information exists on stockpiling of topsoils in Alberta 
(RRTAC 1990). The emerging body of research related to oil sands reclamation using stored 
peat–mineral coversoil mixes is not relevant to the soils pertaining to the Project.  

According to RRTAC (1990), changes in the chemical and nutrient status of the topsoil appear 
to be largely reversible with the application of suitable soil amendments (i.e., chemical fertilizers, 
manure). Changes in physical properties are deemed less serious than those induced by 
improper salvage practices (e.g., excessive overstripping, salvaging and stockpiling wet soil). 
Although adverse effects on soil microfloral and microfaunal populations are important 
considerations, these populations do 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. 

11.4 Surface Runoff and Drainage Management 
For runoff and drainage management, see Section 5: Water Management. Details of the plan 
include, but are not limited to: 

• a potentially contaminated storm system 
• a stormwater system 
• diked tank areas 
• a slops system 

11.5 Spill Control and Cleanup Procedures 
An approved spill contingency plan will be in place during all phases of the Project. For 
information about spill control and cleanup procedures that will be used during land 
conservation planning, refer to Volume 1, Section 5. 

11.6 Weed Management 
As required by Alberta’s Weed Control Act, species defined as restricted or noxious in the 
Weed Designation Regulation (A/R 138/80) will be removed or controlled throughout all phases 
of the Project. For example, as practical: 

• equipment will arrive onsite clean and free of dirt and vegetative material 
• only weed-free straw bales will be used for erosion control 
• harvested weeds will not be deposited in a place where they could grow and spread 
• weed infestations will be managed promptly 
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Methods of weed control will be kept current with periodic regulatory input and will be carried out 
according to location, species and quantity, and with concern for the persistence of native plants 
(e.g., through spot spraying, mowing and hand weeding). For control of noxious and restricted 
weeds, residual herbicides will be used on sites with more than five years of operational life 
remaining. Nonresidual herbicides will be applied to sites that are to be reclaimed in five years 
or less to maintain weed control and allow the residual herbicides to breakdown before 
decommissioning. A licensed pesticide applier will be contracted to select and apply all 
herbicides. Soil sterilants will not be used. 

Nuisance weeds, non-persistent annual weeds or non-native plants will be controlled when 
densities are judged to affect establishment of desirable native plants or the integrity of the 
adjacent land use. 

Weed management will begin at the start of site preparation and continue throughout Project 
operations until the reclamation certification has been issued. 

11.7 Reclamation and Closure Plans 
The objective of the C&R plan is to return the site to equivalent land capability compared with 
predisturbance conditions. It is expected that decommissioning and reclamation will take about 
10 years. 

End land use and closure planning were key factors in Project design and development, 
including selection of emission-control technologies and soil handling and salvage techniques to 
reduce effects on agricultural land capability. 

11.7.1 Decommissioning 
At the end of Project operations (about 30 years), all infrastructure buildings, foundations, paved 
areas and subsurface utilities (other than pipelines) will be removed from the site. Concrete 
pads will be broken up and trucked to an approved landfill for disposal. Gravel pads used to cap 
portions of the PDA will be assessed for contaminants and sorted into clean or chemically 
affected material. Clean gravel will be reused locally, whereas chemically affected material will 
be remediated or disposed of at an approved facility. 

Closure of the Project will be carefully sequenced to reduce the potential for effects on surface 
water. The stormwater ponds and isolation ditches and berms will be operational throughout 
decommissioning to capture and treat surface runoff for potential contamination or excessive 
sediment loading before release offsite. During decommissioning, surface runoff collected in the 
ponds will be tested for water quality and released to the NSR through the effluent pipeline or at 
limited rates to Tributary 1 or Tributary 2 or both. 

11.7.2 Remediation Assessment 
Once all infrastructure has been removed, the site will be assessed, where necessary, for 
potential contamination. Remediation will follow the applicable regulatory standards, including: 

• CCME Interim Canadian Environmental Quality Criteria for Contaminated Sites 
(CCME 1991) 

• 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 
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Contaminated areas will be reassessed following remediation to ensure that specified objectives 
(i.e., applicable regulatory criteria or endpoints) have been met. Following successful 
remediation, all grade cuts will be restored to stable contours. 

11.7.3 Land Reclamation 
Reclamation is the recovery of lands disturbed during facility development and operations to 
equivalent land capability. Because the Project is on land zoned for heavy industry, it is unlikely 
that the entire site will be claimed for future non-industrial uses; however, because the Alberta 
Industrial Heartland Area Structure Plan encourages maintenance and compatibility of 
agricultural and heavy industrial activity, the objective is for reclaimed land to support either one 
of these activities. 

Following decommissioning, the ponds and berms will be removed and the site will be 
recontoured. Recontouring will involve contouring the subsoil to blend with the surrounding 
terrain and establish interconnectivity with surrounding landscapes. Integrated surface and 
near-surface drainage will be developed through the recontouring process to establish 
sustainable drainage patterns that will not be susceptible to erosion. Tributaries 1 and 2 will not 
be re-diverted to their predevelopment courses at closure. 

Once contouring is complete, the grade material will be ripped, if necessary, to alleviate 
compaction, and the stockpiled subsoil and topsoil will be redistributed across the site as evenly 
as possible. Before replacing the topsoil, the Environmental Inspector will determine whether 
additional cultivation, such as double discing, is needed to break down large subsoil 
aggregates. 

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 the possible need for further cultivation 
and whether rocks need to be picked to achieve surface rock density equivalent surrounding 
areas. 

An erosion-control and sedimentation-control plan will be implemented for the reclamation 
period to ensure that sediment loading in any surface runoff does not exceed expected 
predevelopment rates. The erosion- and sediment-control plan will incorporate appropriate, 
location-specific best management practices such as erosion-control matting and other means 
of slope protection, sediment traps, silt fences, ditch blocks, mulch berms and, primarily, rapid 
re-establishment of vegetative ground cover. The plan will be followed as reclamation activities 
proceed to recognize potential problems and apply suitable mitigation measures as early as 
practical to limit erosion. 

Potential obstacles to achieving equivalent capability are principally a function of soil quality 
across the site. Although most of the Project area is rated fair reclamation suitability for both 
topsoil and subsoil, successful reclamation should be possible with proper management 
programs in place (Table 11-4 and Table 11-5). 
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Table 11-4: Reclamation Suitability of Topsoils in the PDA 
Reclamation Suitability Topsoil1 

 
Total 
(ha) 

Percentage 
 

Good 2 0.3 
Fair 654 84.6 
Poor 81 10.5 
Unsuitable 8 1.0 
Disturbance 28 3.6 
Total2 773 100 
NOTES: 
1Includes all A horizons, except Ae and transitional horizons between the A and B. 
2LSA area includes buffers for certain infrastructure; however, these fall outside the PDA. 
Reclamation Suitability Ratings from Alberta Agriculture, Food and Rural Development (AAFRD) (1987) 
are as follows: 
Good – none to slight soil limitations that affect plant growth 
Fair – moderate soil limitations; can be overcome by proper planning and good management 
Poor – severe soil limitations that make use questionable; careful planning and very good management 
are needed 
Unsuitable – chemical or physical soil properties are so severe that reclamation is not possible or 
economically possible 

Table 11-5: Reclamation Suitability of Subsoils in the PDA 
Reclamation Suitability Subsoil 

 
Total 
(ha) 

Percentage 
 

Good 0 0 
Fair 665 86.0 
Poor 81 10.5 
Unsuitable 0 0 
Disturbance 28 3.5 
Total1 773 100 
NOTES: 
1LSA area includes buffers for certain infrastructure; however, these fall outside the PDA. 
Reclamation Suitability Ratings from AAFRD (1987) are as follows: 
Good – none to slight soil limitations that affect plant growth 
Fair – moderate soil limitations; can be overcome by proper planning and good management 
Poor – severe soil limitations that make use questionable; careful planning and very good management 
are needed 
Unsuitable – chemical or physical soil properties are so severe that reclamation is not possible or 
economically possible 
Subsoil includes B horizons and AC horizons. Transitional AC horizons were classified as subsoil as 
organic carbon in these horizons is <2 percent. Including these horizons as topsoil might decrease the 
reclamation suitability of the topsoil. 
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11.7.4 Revegetation 
Although the end-land-use plan will set the revegetation requirements, agriculture is the most 
likely end land use for most of the PDA based on the goals of the Alberta Industrial Heartland 
Area Structure Plan and current land uses in the area. At this point, it is assumed that annual 
crops or other agronomic species will be the target species for revegetation. Seeding to cereal 
crops will promote rapid establishment of surface cover and help reduce erosion and potential 
weed infestations. Underseeding to agronomic species (e.g., pasture mixes or the reclamation 
mix) will promote permanent surface cover until other uses are determined. 

PCOSI proposes to divert portions of two intermittent tributaries crossing the PDA to isolate the 
flows from any project-related disturbance. Woody riparian vegetation will be established along 
the diverted tributaries to enhance vegetation biodiversity in these areas and maintain wildlife 
habitat and corridor functions. 

Weed-control measures will be a direct function of the mandated end land use or uses for the 
reclaimed areas. Areas to be returned to agricultural production will have suitable programs 
developed for particular uses (e.g., annual cereal crops or permanent pasture). 

11.7.5 Wetland Compensation 
A wetland compensation program will be designed for the Project, in consultation with AENV. 

11.7.6 Monitoring 
A stockpile monitoring program and a post-reclamation monitoring program will be established. 
These programs will be designed in consultation with appropriate regulatory agencies. 
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12 ENVIRONMENTAL IMPACT ASSESSMENT SUMMARY 
This section provides the key findings of the EIA. A comprehensive summary is provided in 
Appendix E. 

12.1 Airshed 
The assessment of the effect of the Project on airshed resources addressed Project residual 
and cumulative effects on air, noise, light and visibility.  

The PDA is within Alberta’s Industrial Heartland (the Heartland) in Sturgeon County, where 
there is industrial development (e.g., Agrium Redwater facilities, Shell Scotford Complex). 
Emission sources are industrial combustion processes, communities and traffic. Urban areas 
such as Edmonton are a substantial source of background industrial and urban emissions for 
the Heartland area. These combustion emissions typically comprise small amounts of sulphur 
dioxide (SO2), nitrogen dioxide (NO2), particulate matter with aerodynamic diameters less than 
2.5 µm (PM2.5) and other chemical compounds. These facilities are also sources of nighttime 
industrial lighting and noise.  

The LSA for the air assessment was based on the study area used for the HHRA, which was 
defined by the locations of the sensitive receptors who are within 7.5 km of the PDA. The light 
assessment study area included the locations of the residences (receptors) within 1 km of the 
PDA, while the noise assessment study area encompassed the PDA and several residential 
dwellings north, west and south of the PDA. 

The assessment also considered a RSA (50 km x 50 km) and extended study area (80 km x 
80 km area), both of which were centred on the PDA. The RSA encompassed: 

• industry emission sources from the Heartland area 

• the communities of Fort Saskatchewan, Bruderheim, Lamont, Redwater, Bon Accord and 
Gibbons 

• Elk Island National Park 

The extended study area was chosen because the potential acid input (PAI) isopleths of interest 
extended beyond the RSA in the Future Case for SO2 emissions. 

Data from ambient air quality stations in the region indicated that the Fort Saskatchewan area is 
not a pristine rural area from an air quality perspective. Continuous ambient air quality monitors 
record SO2, NO2, PM2.5, ozone (O3), H2S, ammonia (NH3), CO and hydrocarbons (HC). High 
ambient SO2 and H2S concentrations at some stations are attributed to nearby industrial 
emissions, while high NO2 concentrations are attributed to traffic emissions. Annual average 
SO2 concentrations at two industry influenced stations are about 8 µg/m3, compared to annual 
values at the other stations that range from 1.1 to 3.9 µg/m3. Annual average NO2 
concentrations at the traffic influenced stations range from 20 to 30 µg/m3, while annual values 
at the other stations range from 5 to 14 µg/m3. The highest ambient NH3 concentrations were 
measured near the fertilizer manufacturing facilities. Elevated PM2.5 concentrations were 
observed in the region, occurring in both industrial and rural areas.  

The EIA analysis considered three cases: 

• Base Case (current, existing levels of emissions) 
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• Application Case (Base Case plus Project emissions) 

• Future Case (Application Case plus emissions from planned projects that have been 
disclosed) 

12.1.1 Residual Project Effects 

Air Quality 
The highest offsite concentrations resulting from the Project are predicted to occur along the 
Hwy 643 segment that bisects the two proposed operating areas. For the Application Case, the 
Alberta Ambient Air Quality Objectives (AAAQO) are predicted to be met along this highway. 
For the Application Case, no AAAQO exceedances are predicted at either 
agricultural/residential or residential/community locations. 

The NO2 concentration patterns are dominated by urban emission sources in the region. 
Specifically, the model is predicting elevated NO2 concentration levels near the urban areas with 
decreasing concentrations associated with increasing distances from these areas. All predicted 
1-hour, 24-hour and annual average NO2 concentrations are predicted to meet the respective 
AAAQO for NO2. The maximum predicted NO2 concentrations near the approved and proposed 
upgraders range from one-fifth to one-half the AAAQO. 

High PM2.5 concentrations continue to be dominated by urban sources and are predicted to 
occur near the previously mentioned areas. The contribution of the Project at these communities 
is +0.03 percent or less. The predicted frequencies of exceeding the Canada-Wide Standards 
(CWS) do not change from the Base Case. The PM2.5 are predicted to meet the CWS. 

Edmonton and Fort Saskatchewan urban emissions and the main SO2 emission sources 
continue to play a major role in determining the spatial PAI deposition pattern. The maximum 
predicted values in the Edmonton and Fort Saskatchewan areas are greater than 1.0 and 
0.7 keq H+/ha/a, respectively. The maximum values near the approved SO2 emission sources 
range from 0.68 to 0.74 keq H+/ha/a; the increases are in the 8 to 22 percent range. The 
maximum value predicted at Elk Island National Park is 0.34 keq H+/ha/a (i.e., an increase of 
6 percent). The Average values are currently less that the Target Loading for Sensitive and 
Moderately Sensitive receptors.  

Edmonton and Fort Saskatchewan urban emissions continue to play a major role in determining 
the spatial nitrogen deposition pattern. The maximum predicted values in the Edmonton and 
Fort Saskatchewan areas are greater than 10 kg N/ha/a. The maximum values near the existing 
and approved upgraders range from 4.7 to 5.5 kg N/ha/a, the increases due to the Project being 
in the 9 to 36 percent range. The maximum value predicted at Elk Island National Park is 5.4 kg 
N/ha/a (i.e., an increase of 3.4 percent). 

Noise 
Results indicate that, if mitigation measures are implemented, the receptors are not likely to 
experience noise levels above the Environment Canada Guidelines or EUB permissible sound 
levels (PSLs).  
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Lighting 
Lighting from the Project will increase illuminance levels within 100 m of the PDA. However, 
illuminance levels at these receptors will be below measurable limits and below Leadership in 
Energy and Environmental Design (LEED) rural residential criteria. While luminance levels could 
potentially increase due to Project construction, there will be no effect on the receptors because 
the existing terrain and vegetation will block direct lines of sight.  

Visibility 
Condensed water vapour emissions from the Project stacks and cooling towers will result in 
visible plumes under low temperature/high relative humidity conditions. Visible plume heights 
could extend to 150 to 200 m above the ground during winter, spring or fall periods. Along the 
Hwy 643 segment that bisects the Project, the potential for fog is highest in the January to 
March period. As a result of this finding, PCOSI is evaluating the effect of high-efficiency cooling 
towers to reduce visible plume height. 

12.1.2 Cumulative Effects 

Air Quality 
For the SO2 Future Case, AAAQO could be marginally exceeded (by 7 percent) along the Hwy 
643 segment that bisects the project fence line (PFL). There are no residences in this area, and 
considering how the highway is used, any exposures would be transient.  

At and beyond the PFL, the predicted NO2 concentrations do not exceed the 1-hour, 24-hour or 
annual AAAQO, and predicted PM2.5 concentrations do not exceed the 24-hour CWS.  

The approved and proposed upgraders provide a large PAI contribution because of the 
associated SO2 emissions. The Project’s contribution is in the 5 to 6 percent range. The 
predicted PA levels are less than the Target Load criteria of 0.90 and 0.45 keq H+/ha/a for “Low 
Sensitivity” and “Moderately Sensitive” grid cells. It marginally exceeds the Target Load criteria 
of 0.22 keq H+/ha/a for “Sensitive” grid cells.  

NOx values in excess of 10 kg N/ha/a are predicted in the Edmonton and Fort Saskatchewan 
areas because of urban emissions. The predicted nitrogen depositions at Elk Island National 
Park are 5.8 kg N/ha/a. As a result of this finding, PCOSI has committed to installing ultra-low 
NOx burners, where practical, to minimize Project contribution to NOx loadings. In addition, the 
Fort Hills Partners recommend a comprehensive regional monitoring program to address the 
effect of acidification in the region. 

Project contribution to ambient O3 concentrations is expected to be low because of the low 
Project precursor NOx and VOC emissions relative to the Edmonton CD airshed. In the 
immediate Edmonton area and in industrial areas with high NOx emissions, ambient O3 
concentrations are expected to decrease. 

Fuel used for heat generation, hydrogen production and fugitive emissions will be the largest 
contributor to GHG emissions during Project operations.  

Noise 
Cumulative noise modeling indicates that, if mitigation measures are implemented, most 
receptors are not likely to experience noise levels above the EUB PSLs. Therefore, cumulative 
effects on receptors near the Project will be negligible. 
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Light 
As luminance levels associated with the Project are not expected to be an issue, a cumulative 
effects assessment was not conducted. 

12.2 Watershed 
The assessment of the effect of the Project on airshed resources addressed Project residual 
and cumulative effects on groundwater, hydrology, surface water quality and aquatics.  

The Project is located in the Beaverhill sub-basin of the NSR watershed, which will serve as the 
main source of water for the Project and will receive treated wastewater effluent and runoff from 
the Project. A large number of other industrial and municipal facilities are located nearby that 
also use the NSR for withdrawal and discharge purposes. 

The nearest major tributaries to the NSR are the Sturgeon River, 7 km upstream, and the 
Redwater River, 14 km downstream. Two unnamed intermittent tributaries of the NSR 
(Tributary 1 and Tributary 2) cross the PDA. Both tributaries will be diverted around the PDA. 
Tributary 1 has previously been channelized. Neither tributary supports fish populations. 

Low permeability, poorly sorted and unstratified sediments (till) deposited by glaciers blanket 
much of the region. Beneath the glacial deposits, the bedrock surface has been carved by 
pre-glacial fluvial channels, which have left linear bedrock lows often associated with permeable 
granular deposits. The most notable pre-glacial drainage feature is the Beverly Channel, which 
is roughly coincident with the NSR alignment. The sands and gravels of the Beverly Channel 
are an important regional aquifer. The NSR is a discharge feature for groundwater in both the 
bedrock and the Beverly Channel aquifer.  

The survey indicated there are 93 active water wells and 11 water wells that are abandoned or 
no longer in use within 3.2 km of the PDA. Six of these wells are hydraulically downstream of 
the PDA. Groundwater is used for domestic, gardening and stock purposes. 

12.2.1 Project Residual Effects 
With mitigation measures in place, all Project residual effects on groundwater, hydrology, 
surface water quality and aquatic resources were predicted to be of no or low environmental 
consequence. All but two were predicted to be of low to negligible magnitude or extent. The two 
exceptions were rated as moderate in magnitude or extent. 

One of the two potential effects ranked as moderate in extent is the effect of a potential leak, a 
surface spill or pond seepage on local groundwater quality. With the engineered drainage 
controls in place, the likelihood of a spilled substance entering or seeping into groundwater or 
surface water is very low. If it did occur, based on the current plot plan, no water wells are 
located hydraulically downgradient of PDA facilities; therefore, no water wells would be affected. 
Well #26 is near the PDA, but no facilities are currently proposed upgradient in the southwest 
quarter of Section 12.  

Also, if a leak, spill or seepage did occur, the soil conditions at the site provide natural protection 
to the groundwater. A low-permeability layer above bedrock is inferred throughout the PDA, 
based on clay or till dominated sediments. The thickness of this low-permeability layer ranges 
from a minimum of 1 m at one well to over 27 m at another well. (Well #26 is completed in 
bedrock to a depth of approximately 48 m).  

Mobility of cationic and organic contaminants is expected to be further limited by cation 
exchange and sorption within the clay-dominated matrix. The clay-dominated sediments are, 
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therefore, considered an effective barrier to the migration of dissolved contaminants that will 
allow enough time for mitigation measures to be implemented.  

The second Project effect with a moderate extent ranking is a change in NSR aquatic habitat in 
the LSA caused by cofferdam construction. The moderate extent refers to changes in aquatic 
habitat beyond the range of natural variability in the LSA only. Again, this is ranked as having no 
environmental consequence, because the affected habitat is common in the LSA and RSA and 
provides limited rearing and feeding habitat for juvenile fish of all species and adult minnow 
species. It also does not offer habitat for the only COSEWIC-listed species known to occur in 
the area—the lake sturgeon. As well, the loss of aquatic habitat in the area between the dam 
and the intake structure will not be permanent and the habitat will be restored once the 
cofferdam is removed. 

All the residual Project effects on water resources were rated as reversible, except the effects of 
re-routing the intermittent tributaries, which will be irreversible. This residual effect applies only 
to the tributaries themselves and is not a concern. The tributaries do not support fish and their 
flows and levels downstream of the PDA, where they rejoin their natural channels, will not be 
changed.  

12.2.2 Cumulative Effects 
Five of the residual effects on watershed resources were predicted to have the potential to 
contribute to cumulative effects: 

• alteration of flow and levels in tributaries downstream of the PDA caused by hydrologic 
isolation of PDA from catchment areas 

• changes in downstream flow in the NSR resulting from water withdrawal  

• changes in water quality of the NSR from effluent discharge 

• increase in water demands on NSR flows 

• effluent effects on NSR fish and fish habitat 

Alteration of flow and levels in the tributaries downstream of the PDA is of negligible magnitude 
and all other effects are of low magnitude. All the effects are of low environmental consequence, 
except for alterations to flow in Tributary 2, which has a moderate to no environmental 
consequence. All effects are reversible. 

12.3 Terrestrial Resources 
The assessment of the effect of the Project on terrestrial resources addressed Project residual 
and cumulative effects on terrain, soils, vegetation and wildlife.  

The Project will be located in the Central Parkland Subregion of the Parkland Natural Region of 
Alberta, which is a transition zone between the drier Grassland Natural Region to the south and 
the Boreal Forest Natural Region to the north. 

The PDA lies in Soil Correlation Area (SCA) 10 (Alberta Soil Information Centre 2001), which 
includes the Thick Black Soil Zone of Central Alberta and falls within the Central Parkland 
Subregion of the Aspen Parkland Natural Region (Achuff 1994). Historically, the area was 
dominated by forest and open grassland with thick topsoil (primarily Chernozems) having 
developed under both vegetation types. Because many of these Chernozemic soils have 
capability for agricultural use, much of the land in and around the PDA is now cleared for 
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cropland, pasture and hayland. The landscape is level to gently undulating, with average slopes 
of about 2 percent and the steepest slopes at 15 percent. 

Remnant patches of closed deciduous and mixedwood forests in the PDA provide habitat used 
by numerous wildlife species, including ungulates, birds and small mammals. In addition to 
these forested habitats, wetlands, grasslands and cultivated fields in the PDA also provide 
wildlife habitat for some species.  

The area encompasses the geographic range of as many as 231 vertebrate species, including 
46 terrestrial mammals, 178 birds, five amphibians and two reptiles. Of the 176 species that 
might use the habitats in the LSA, 23 are considered to be species of management concern, 
either provincially or federally. Only two species of concern have been recorded in the LSA, 
Swainson’s hawk and great-gray owl. 

12.3.1 Residual Project Effects 
All the fourteen Project issues assessed for their effects on terrestrial resources resulted in 
residual effects with low environmental consequence. Of these fourteen issues, nine were 
predicted be of negligible or low magnitude or extent. Of these nine, six were rated as short 
term and reversible and three were rated as long term and irreversible. The latter all relate to 
potential, localized (PDA) loss of soil through erosion or loss of soil reclamation potential during 
construction. PCOSI will take all measures to carefully manage the Project to reduce the 
potential of these effects occurring. 

The five remaining of the fourteen issues assessed were rated as moderate in magnitude, but 
still of low environmental consequence. They were: 

• reduction in plant community and wetland diversity and rarity 
• reduction in plant species diversity and rarity  
• alteration of vegetation wetland communities and species 
• reduction in wildlife habitat availability, particularly for species of management concern 
• increased wildlife habitat fragmentation and interference with regional wildlife movement 

patterns for indicator species 

Of these five issues, four were predicted to be medium term and reversible and one was rated 
as long term and irreversible. This one long-term effect, reduction in plant species diversity and 
rarity, will result from clearing remnant patches of vegetation in the PDA. The effect will occur 
only locally, in the PDA. All affected species are common in the Central Parkland Subregion and 
other regions of the province. No rare species will be removed. 

12.3.2 Project Cumulative Effects 
None of the residual effects identified for terrain and soils, vegetation and wildlife were predicted 
to have the potential to contribute to cumulative effects. Therefore a cumulative effects 
assessment was not done. 

12.4 Emission Effects 
The Project is located in an area where a number of existing petroleum, petrochemical and 
chemical industries are major sources of air emissions. Common air contaminants, such as SO2 
and NOx, are the predominant emissions produced by these industries. They are also precursor 
emissions for acidifying chemicals in the atmosphere that can, in turn, be transported to surface 
soils, vegetation and waterbodies through wet and dry deposition processes (i.e., PAI). 
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Key issues with respect to the effects of emissions are: 

• acidifying effect on agricultural soil capability 
• risks to lichen and bryophyte diversity 
• wildlife health 
• acidification of waterbodies 

The RSA for the soils emission effects assessment is approximately 215,200 ha and includes all 
lands covered by the Future Case 0.25 keq H+/ha/a PAI isopleths (i.e., the maximum area over 
which project-related contributions to acidifying emissions could measurably affect 
characteristics of more sensitive soils).  

For vegetation emission effects, the RSA considered all lands modelled within the 1 degree 
latitude by 1 degree longitude centred on the Project used in air quality modelling. 

For the wildlife health assessment, the study area for the screening level ecological risk 
assessment was the LSA selected for the wildlife assessment. The focus of this assessment 
was to determine potential population-level, long-term or chronic effects of select chemicals in 
air emissions from the Project on selected birds and terrestrial wildlife species in the study area. 
Selected chemicals included petroleum hydrocarbons and polyaromatic hydrocarbons. 

For assessment of lake acidification, the RSA included all lands covered by the Future 
Case 0.17 keq H+/ha/a PAI isopleth, which is the level of acid loading that triggers increased 
monitoring of affected waterbodies for acidification.  

12.4.1 Project Residual Effects 

Agricultural Soils 
The residual Project effects of an acid deposition rate of 0.25 keq H+/ha/a on agricultural land is 
considered to be of negligible magnitude, long term, irreversible and of low environmental 
consequence. 

The majority of agricultural soil series occurring in the RSA were rated as low sensitivity to acid 
deposition. Most of the soils are Chernozems, which are well buffered against the effects of acid 
deposition because they are characterized by having a base saturation greater than 80 percent 
in the topsoil (Soil Classification Working Group 1998). Most effects of acid deposition will be 
found within the upper 20 cm of soil.  

Acid deposition on agricultural lands at the loading rate of 0.25 keq H+/ha/a is negligible 
compared to the acid generation associated with common fertilization practices on agricultural 
soils. Ammonium-based fertilizers undergo a biologically mediated reaction called “nitrification” 
that generates acidity (Havlin et al. 1999). 

Vegetation 
The effects of SO2 concentrations on sensitive landforms will be moderate in magnitude in the 
RSA, long term, irreversible and will have moderate environmental consequence in the region. 
However, in an area zoned for heavy industrialized development, such effects can be expected 
and have been reported in many industrialized areas of the world. 

The effects of NO2 concentrations on sensitive landforms will be moderate in magnitude in the 
RSA, long term, irreversible and will have moderate environmental consequence in the region.  
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Cumulative nitrogen deposition will be moderate in magnitude in the RSA, long term, non-
reversible and will have no environmental consequence in the region. 

Wildlife 

The ecological risk assessment used to determine health risks to wildlife found that there are no 
undue risks to wildlife from exposure to COPCs through soil (terrestrial plants or terrestrial 
invertebrates), air (inhalation) or ingestion (plant tissue). 

Lake Water Quality 

The predicted PAI currently exceeds the critical load of acidity1 for three of the five lakes 
examined (Antler, Butler and Boag lakes). The Project adds only a very small, additional load of 
acidifying substances to lake catchments in the RSA. In general, both the lakes and the 
catchments have high levels of carbonates and bicarbonates and offer considerable buffering 
potential to acidic deposition. Therefore, the residual effects of acidification from the Project on 
surface water quality are low in magnitude, long term, reversible and have low environmental 
consequence.  

12.4.2 Cumulative Effects 
All cumulative effects identified for the Project will be long term in duration and all will be 
irreversible except for acidification of waterbodies. The magnitude of cumulative effects from 
acidifying emissions on agricultural soil capacity will be negligible and on waterbodies will be 
low, and both will be of low environmental consequence. Cumulative effects of SO2 and NO2 
emissions and N deposition on lichen and bryophyte diversity will be moderate in magnitude, 
with effects due to SO2 and NO2 emissions being of moderate environmental consequence and 
effects due to N deposition having no environmental consequence. Lichens and bryophytes are 
the most sensitive of vegetation. It is possible that the Project’s contribution to cumulative SO2 
and NO2 concentrations will alter lichen and bryophyte diversity in the RSA and affect species of 
management concern, as in other many industrialized areas of the world. 

12.5 Human and Cultural Resources 
This section summarizes the predicted effects of the Project on human and cultural resources 
that were addressed in the EIA. Project residual and cumulative effects on human health, land 
use, historical resources and socio-economics are discussed.  

The Project is located in Sturgeon County within Alberta’s Industrial Heartland. Sturgeon County 
has dedicated its zoned lands to Alberta’s Industrial Heartland for processing, manufacturing 
and eco-industrial development, although it encourages incorporation of agriculture in the area 
in mutually compatible ways. 

Industrial activity within the area is limited to oil and gas, and mineral leases. There are also 
other linear disturbances, such as pipelines, electrical transmission lines and miscellaneous 
rights-of-way. Eight-nine percent of the land in the LSA is in agriculture. 

                                                      
1 The critical load of acidity (CL), in units of keq H+/ha/a, is defined as the highest rate of acidic deposition 
that will not cause adverse biological effects on a lake and its catchment and is an inherent property of 
the lake. 
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Most of Sturgeon County’s 18,067 residents live in single-family dwellings associated with 
agricultural operations. The Sturgeon County portion of Alberta’s Industrial Heartland has 12 
single-family residences, whose inhabitants are leasing the residences from FHELP and will 
vacate permanently before construction. Sturgeon County discourages further residential 
development. 

The main access routes through the RSA are Hwy 643 (from the west and north), Hwy 825 
(from the south) and the Canadian National and Canadian Pacific Railway lines. A majority of 
the linear disturbance in the RSA are pipelines, cutline-trail and tertiary roads. There are no 
parks or protected areas in the Strathcona portion of Alberta’s Industrial Heartland. However, 
five ESAs lie within or overlap the RSA. 

The Project is one of several industrial projects planned for the regional study area (RSA). 
Others include: 

• Shell Scotford Upgrader Expansion 
• BA Energy Heartland Upgrader 
• North West Upgrader 
• Synenco Northern Lights Upgrader 

The Project is one of the largest construction projects currently planned for Alberta’s Industrial 
Heartland, adding significant economic value in Sturgeon County.  

Onsite construction is expected to take eight years over 2008 to 2015 and will generate 
significant employment opportunities. Onsite construction workforce will total 36,200 
person-years and will average 3000 workers per year with a peak at 4500 workers. 

Operation of the Upgrader will ultimately lead to annual expenditures of $431 million and will 
employ nearly 500 direct operational workers and onsite contractors. The completed Project will 
increase municipal property tax payments to Sturgeon County by an estimated $50 million per 
year. Total provincial and federal corporate taxes for the Project over a 30-year life are 
estimated at $8.9 billion and $17.0 billion, respectively. 

12.5.1 Residual Project Effects 

Human Health 
The effects of air emissions on health were assessed for short-term, acute health risks from air 
emissions; long-term, chronic health risks, quality of agricultural products and odour. 

Predicted short-term air concentrations were less than the health-based guideline values for all 
the chemical of potential concern (COPCs) for the Project alone (without any other emission 
sources). The differences in acute health risks between the Base and Application cases were 
minor, signifying low overall contribution of the Project to predicted acute health risks in the 
region. 

As in the acute assessment, predicted long-term air concentrations met the health-based 
guideline values for all of the COPCs for the Project Case alone. As well, there was no 
appreciable difference between the Base Case and Application Case risk estimates, indicating 
the negligible contribution of the Project to predicted chronic health risks in the region.  

Further, the results of the multiple exposure pathway assessment suggested that Project air 
emissions are not expected to adversely affect the quality of the area’s agricultural products 
(e.g., dairy and poultry). 



Sturgeon Upgrader Project 
Section 12: Environmental Impact Assessment Summary Volume 1: Project Description
 

December 2006  
Page 12-10  
 

For the odour assessment, the Project’s potential contribution to odour effects in the PDA is 
generally low, as shown by the similarities between the air concentrations for the Base and 
Application cases. As well, the maximum predicted air concentrations for the Project Case were 
lower than the mean odour threshold for all of the COPCs, signifying the low overall contribution 
of the Project to predicted odour in the region.  

Land Use 
With regard to Project effects on land use management, the Project will not result in any 
variance from the guidelines and objectives set out for the Sturgeon Heavy Industrial Policy 
Area, Sturgeon County MDP and the Sturgeon County Land Use Bylaw 819/96. 

Historical Resources 
With regard to historical resources in the PDA, residual effects from the Project will be low in 
magnitude and have a low environmental consequence. There are no palaeontological 
resources in the PDA. 

Socio-economics 
Socio-economic effects will be evident during the Project’s construction and operations phases. 
Construction effects will be more intense, occurring over a shorter period of time (2008 to 2015) 
compared with operations. Effects related to the operations phase will start in 2011 with the 
start-up of Phase 1 and will peak when Phase 2/3 starts up in 2015. These effects will continue 
for 30 years or more. 

During construction, the Project is not expected to have a significant effect on the permanent 
population of the RSA. While some workers will likely come from outside the region to work on 
the Project, any population increase resulting from the Project’s construction will be small 
compared to the region’s current estimated population of 1,043,700 people. 

During construction, the Project will create some demand for temporary housing, primarily 
consisting of hotels and motels, in the northeast portion of the RSA. While the demand for 
accommodation will increase business opportunities for the fixed roof accommodation industry, 
it could, at peak times, compete with the needs of the tourism industry, especially during major 
tourism events in the region. However, the increased demand for housing will be mitigated by 
increased construction, which will contribute significant economic benefits to the area. 

Construction-related traffic from the Project is expected to have a significant effect on the local 
area road network, particularly along sections of Hwys 825 and 643 near the Project site. 
FHELP is committed to mitigating traffic impacts and is participating in a traffic impact study. 
Construction of the Project will increase the demand for emergency and health services. The 
mobile workers will also increase demand on social services and recreation facilities; however, 
on a regional level, these impacts will be small. Near the Project site, the demand will be more 
pronounced.  

During operations, the maximum total effect on region population will be approximately 2500 
people. Given the relative size of the RSA’s population, 2500 people represent a very minor 
impact. Effects on service providers and infrastructure will also be easily absorbed within the 
RSA.  
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12.5.2 Cumulative Effects 

Human Health 
Predicted short-term air concentrations were less than the health-based guideline values for 
most of the COPCs, with acrolein, PM2.5, SO2 and the respiratory irritant mixture being the only 
exceptions for the Future Case. However, the differences in acute health risks between the 
Base and Future cases for these COPCs were minor, signifying that the majority of the 
predicted acute health risks are the result of existing ambient air concentrations in the region. It 
is likely that the predicted Base Case air concentrations were overestimated for the region. 
Despite the high degree of conservatism incorporated in the Base Case assessment as well as 
the HHRA as a whole, these exceedances were minor (i.e., less than 4-fold). 

Similarly, predicted long-term air concentrations met the health-based guideline values for most 
COPCs. Slight exceedances were predicted for acrolein and the respiratory irritant group for the 
Future Case. Again, most of the predicted acute health risks are the result of existing ambient 
air concentrations in the region, which was likely overestimated for the region. Despite the high 
degree of conservatism incorporated in the Base Case assessment as well as the HHRA as a 
whole, these exceedances were minor (i.e., less than 5-fold). 

The results of the multiple exposure pathway assessment suggest that the cumulative air 
emissions are not expected to adversely affect the quality of the area’s agricultural products 
(e.g., dairy and poultry). 

For the odour assessment, the cumulative potential contribution to odour effects in the PDA is 
generally low, as shown by the similarities between the air concentrations for the Base and 
Future cases. With the exception of the carbon disulphide group and H2S, maximum predicted 
air concentrations were lower than the mean odour thresholds under the Future Case. For the 
carbon disulphide group and H2S, Alberta’s odour-based air quality objectives were slightly 
exceeded by predicted maximum air concentrations. Use of these ambient air quality objectives 
for odour effect assessment is considered highly conservative. Therefore, it was concluded that 
the majority of individuals in the PDA are unlikely to detect odours associated with cumulative 
emissions (i.e., Future Case). 

Historical Resources 
Mitigation measures for current and future developments will reduce the effect of these activities 
on the content and context of historical resource sites. Therefore, the magnitude of cumulative 
effects for the historical resources Future Case is low.  

Socio-economics 
The Project is one of five upgraders currently planned for Alberta’s Industrial Heartland. 
Cumulative construction impacts felt across a number of municipal jurisdictions suggest the 
need for effective regional planning. FHELP is committed to participating in industry and 
regional initiatives to ensure appropriate local and regional planning.  

The cumulative onsite construction workforce required for these five upgraders is expected to 
exceed 7000 workers from mid-2008 until the end of 2012, peaking at 12,100 in early 2009. As 
with the Project, the cumulative impact of construction of these five upgraders is not expected to 
have a significant impact on the permanent population of the RSA, as some of the workers will 
be drawn from the resident construction workforce, with the balance made up of mobile workers, 
who maintain residences elsewhere. Also, Petro-Canada will facilitate the transfer of the 
approximately 2000 workers currently working on the Edmonton Refinery. 
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The cumulative onsite construction workforce will challenge the existing hotels and rental 
housing market to accommodate their housing needs. Although construction will add housing to 
the market, there will be some pressure on lodging and rental properties, including 
accommodation for visitors and tourists. 

Construction of the three upgraders currently proposed for Sturgeon County will increase traffic 
volumes significantly above current levels on sections of Hwys 643 and 825 near the Project 
site. These higher traffic volumes will decrease levels of service and create congestion, 
particularly during peak hours. These traffic levels suggest the need for a more detailed traffic 
study to identify potential road network enhancements that might be required. Sturgeon County 
has commissioned such a study with results expected in early 2007. 

Cumulative effects during construction will create pressure on the emergency, health, social and 
recreation services in the region. The size and sophisticated nature of these services will allow 
the services to absorb these pressures over the region as a whole. Service providers close to 
the Project will experience more impact. These impacts will place increased demands on 
municipalities in terms of planning, infrastructure and service provision in advance of the 
sizeable property tax payments expected from the various projects. 

The cumulative effects from operations on population, service providers and infrastructure are 
expected to be easily absorbed by the region. However, these impacts will be more pronounced 
in communities closer to the proposed project development areas where cumulative population 
impacts could be about 13 to 16 percent. 

During operations, the demand for housing and services in smaller communities in the 
northeastern portion of the RSA will grow in excess of historical growth patterns. The provision 
of adequate housing and services will influence where workers and their families choose to 
reside. The ability of these smaller communities to provide these amenities will determine 
whether they will be seen as locations of choice by new workers to the region. As the majority of 
operations hiring is not set to take place for a few years, communities have an opportunity to 
formulate housing strategies to meet this potential demand. 
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13 SOCIO-ECONOMIC SUMMARY 

13.1 Introduction 
The Socio-Economic Impact Assessment (SEIA) addresses the effects of Project construction 
and operations on a LSA and RSA. The former is defined to capture the effects of the Project on 
the road system in Sturgeon County and the latter largely coincides with the Edmonton Census 
Metropolitan Area (CMA) defined by Statistics Canada. 

13.2 Project Socio-economic Considerations 
Cost estimates for the Project have not been completed, but based on industry trends of 
$40,000 to $60,000 capital investment per flowing barrel of SCO, the Project is expected to cost 
between $11 billion and $17 billion.  

The Project is one of the largest construction projects currently planned for Alberta’s Industrial 
Heartland, adding significant economic value in Sturgeon County.  

Onsite construction is expected to take eight years over 2008 to 2015 and will generate 
significant employment opportunities. Onsite construction workforce will total 36,200 
person-years, will average 3000 workers and will peak at 4500 workers. 

Operation of the Project will ultimately lead to annual expenditures of $431 and will employ 
nearly 500 direct operational workers and onsite contractors. 

The completed Project will increase municipal property tax payments to Sturgeon County by an 
estimated $50 million per year. Total provincial and federal corporate taxes for the Project over 
a 30-year life are estimated at $8.9 billion and $17.0 billion, respectively. 

13.3 Project Effects 
Socio-economic effects will be felt during the Project’s construction and operations phases. 
Construction effects will be more intense, occurring over a shorter period (2008 to 2015) 
compared with operations. Effects related to the operations phase will start in 2011 with the 
start-up of Phase 1 and will peak when Phase 2/3 starts up in 2015. These effects will continue 
for 30 years or more. 

13.3.1 Construction 

13.3.1.1 Effects on Population 
During construction, the Project is expected to have negligible effects on the permanent 
population of the RSA. While some workers will likely come from outside the region to work on 
the Project, any population increase resulting from the Project’s construction will be small 
compared to the region’s current estimated population of 1,043,700 people. 

13.3.1.2 Effects on Housing 
During construction, the Project will create some demand for temporary housing, primarily 
consisting of hotels and motels, in the northeast portion of the RSA. While the demand for 
accommodation will increase business opportunities for the fixed roof accommodation industry, 
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it could, at peak times, compete with the needs of the tourism industry, especially during major 
tourism events in the region. However, the increased demand for housing will be mitigated by 
increased construction, which will contribute significant economic benefits to the area. 

13.3.1.3 Effects on Traffic 
Construction-related traffic from the Project is expected to have a significant effect on the local 
area road network, particularly along sections of Hwys 825 and 643 near the Project site. The 
Project is expected to increase traffic along some sections of the two highways by between 50 
percent and 130 percent.  

PCOSI is committed to mitigating the effects of traffic on the local access roads by: 

• providing busing 

• scheduling staggered work shifts 

• coordinating shift times with its industrial neighbours, where practical 

• working with Sturgeon County to explore the possibility of changes to the local road network, 
including upgrades, to accommodate the increased traffic flows 

13.3.1.4 Effects on Service Providers 
Construction of the Project will increase the demand for emergency services. To mitigate these 
effects, PCOSI is committed to:  

• an emergency response plan 

• appropriate equipment and emergency response training to its staff 

• close cooperation with its industrial neighbours and Sturgeon County to develop coordinated 
emergency response protocols 

• Mobile workers related to the construction of the Project will increase demand on the health 
system, particularly on health facilities near the Project site. 

• Past experience has shown that the number of emergency and walk-in medical facilities 
does increase during construction of large-scale industrial projects. The mobile workers will 
also increase demand on social services and recreation facilities; however, on a regional 
level, these effects will be small. Near the Project site, the demand will be more pronounced.  

PCOSI is committed to working with local communities to create positive benefits, including: 

• encouraging employees to contribute and get involved with non-profit organizations 
• supporting causes important to local communities where employees live and work 

13.3.2 Operations 
The maximum total effect of Project operations on region population is approximately 2500 
people. Given the relative size of the RSA’s population, 2500 people represents a very minor 
effect. Effects on service providers and infrastructure will also be easily absorbed within the 
RSA.  
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13.4 Cumulative Effects 
The Project is one of several industrial projects planned for the RSA. Table 13-1 outlines five 
upgraders currently planned for Alberta’s Industrial Heartland. 

Cumulative construction effects felt across a number of municipal jurisdictions suggest the need 
for effective regional planning. PCOSI is committed to participating in industry and regional 
initiatives to ensure appropriate local and regional planning.  

Table 13-1: Planned Upgraders in the Regional Study Area 
Planned Upgraders Location Capacity 

(barrels of bitumen per day) 

Scotford Upgrader Expansion Strathcona County 90,000 
Heartland Upgrader Strathcona County 160,000 
North West Upgrader Sturgeon County 150,000 
Northern Lights Upgrader Sturgeon County 100,000 
Sturgeon Upgrader Sturgeon County 340,000 

13.4.1 Construction 

13.4.1.1 Effects on Population 
The cumulative onsite construction workforce required for these five upgraders is expected to 
exceed 7000 workers from mid-2008 until the end of 2012, peaking at 12,100 in early 2009. As 
with the Project, the cumulative effect of construction of these five upgraders is expected to 
have negligible effects on the permanent population of the RSA, as some of the workers will be 
drawn from the resident construction workforce, with the balance made up of mobile workers, 
who maintain residences elsewhere. Also, Petro-Canada will facilitate the transfer of the 
approximately 2000 workers currently working on the Edmonton Refinery. 

13.4.1.2 Effects on Housing 
The cumulative onsite construction workforce will challenge the existing hotels and rental 
housing market to accommodate their housing needs. Although construction will add housing to 
the market, there will be some pressure on lodging and rental properties, including 
accommodation for visitors and tourists. 

13.4.1.3 Effects on Traffic 
Construction of the three upgraders currently proposed for Sturgeon County will increase traffic 
volumes significantly above current levels on sections of Hwys 643 and 825 near the Project 
site. These higher traffic volumes will decrease levels of service and create congestion, 
particularly during peak hours. These traffic levels suggest the need for a more detailed traffic 
study to identify potential road network enhancements that might be required. Sturgeon County 
has commissioned such a study with results expected in early 2007. 

13.4.1.4 Effects on Service Providers 
Cumulative effects during construction will create pressure on the emergency, health, social and 
recreation services in the region. The size and sophisticated nature of these services will allow 
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the services to absorb these pressures over the region as a whole. Service providers close to 
the Project will experience more impact. These impacts will place increased demands on 
municipalities in terms of planning, infrastructure and service provision in advance of the 
sizeable property tax payments expected from the various projects. 

13.4.2 Operations 
The cumulative effects from operations on population, service providers and infrastructure are 
expected to be easily absorbed by the region. However, these effects will be more pronounced 
in communities closer to the proposed project development areas where cumulative population 
impacts could be about 13 to 16 percent. 

This will increase demand for housing and services in smaller communities in the northeastern 
portion of the RSA in excess of historical growth patterns. The provision of adequate housing 
and services will influence where workers and their families choose to reside. The ability of 
these smaller communities to provide these amenities will determine whether they will be seen 
as locations of choice by new workers to the region. As the majority of operations hiring is not 
set to take place for a few years, communities have an opportunity to formulate housing 
strategies to meet this potential demand. 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

2.0 Project Overview Information Requirements 
2.1 Petro-Canada Oil Sands 

Inc. 
A corporate profile of the proponent 
and identification of who is 
responsible for the development, 
management and operation of the 
Project. 

1 1.2 

2.2 Project Need and 
Alternatives Considered 

Discussion of the need for the 
Project, the alternatives to the 
Project, and the potential alternative 
of not proceeding with development. 

1 1.4, 2.3 

2.2a Project Alternatives An analysis of the alternative means 
of carrying out the Project that are 
technically and economically 
feasible and an indication of their 
potential environmental effects and 
impacts with the rationale for 
selecting the proposed option. 

1 2.3 

2.2b Project Goals Address how a balance between 
environmental, resource recovery or 
conservation and economic goals 
has been achieved through planning 
and preliminary design, highlighting 
any areas where planning focused 
on one goal in exclusion of others. 

1 2.3, 2.6, 1.7.1 

2.2c Project Contingency Plans Contingency plans if selected major 
project components during any 
phase prove to be unfeasible. 

1 5.2 

2.2d Project Technologies and 
Environmental Performance 

Discuss the environmental 
performance of the technology and 
compare to the alternative 
technologies selected. 

1 2.3 

2.3 Project Components and 
Development Timing  

Provide an overview of the project 
activities and physical components. 

1 1.5, 1.5.1, 1.5.3, 
2.2, 2.4, 2.6, 8.1.2 

1 1.5.1, 1.5.2, 1.5.3, 
2.5 

2.3a Project Components and 
Activities 

Provide a summary list, brief 
description and drawings of the 
project components and activities. 2 2 

2.3b Project Activity Phases Address the proposed stages or 
phases of the activities and a likely 
development schedule. 

1 1.5, 1.5.3, 2.5, 
8.1.2 

1 1.5.3, 8.1.2 2.3b i Timing of Project Activities Explain the timing of key 
construction, operation and 
reclamation activities. 2 2 

2.3b ii Duration of Project Activities Explain the expected duration of 
each for the life of the Project. 

1 1.5.3, 8.1.5 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

2.3b iii Key Scheduling Factors and 
Uncertainties 

Explain the key factors controlling 
the schedule and uncertainties. 

1 1.5.3, 8.0 

2.3b iv Implications of Delay Explain the implications of a delay in 
the Project, and include the 
regulatory process as a 
consideration in the likely 
development schedule. 

1 1.5.3 

1 1.8, 9.3 2.4 Regulatory and Planning 
Framework and 
Classifications 

Identify the legislation, policies, 
approvals, and current multi-
stakeholder planning initiatives 
applicable to the review of this 
Project. List the major components 
of the Project that will be applied for 
and constructed within the duration 
of any potential approvals under the 
EPEA and the Water Act. 

2 1.3 

2.4a Other Regulatory Approvals Address other regulatory approvals 
that are required and any approvals 
that have already been issued 
including provincial, municipal, and 
applicable federal government 
requirements. 

1 1.8.2 

2.4b Focus of Regulatory 
Requirements 

Address the primary focus of each 
regulatory requirement, such as 
resource allocation, environmental 
protection, land use/development, 
and the element(s) of the Project 
subject to the regulation. 

1 1.8 

1 10.3, Table 10-2, 
1.3, Figure 1-2 

2.4c Regulatory Classification 
Systems 

Address any regulatory 
classification systems which apply 
to the Project, such as solid waste 
or air pollution classifications and 
land use zones. 

2 5.4.5 

2.4d Effects Significance 
Evaluation. 

Provide a summary of the 
objectives, methodologies, or 
guidelines which have been used by 
PCOSI to assist in the evaluation of 
the significance of effects. 

2 3.1.2, 3.1.3, 3.1.7, 
3.1.8, 3.1.9 

1 1.3 2.5 Principal Development Area 
(PDA) and EIA Study Area 

Provide:  
a) the legal land description; 
b) the boundaries of the PDA; 
c) a map that identifies the locations 
of all proposed development 
activities; and 
d) a map and photo mosaic showing 
the area proposed to be disturbed in 
relation to existing topographic 
features, township grids, wetlands 
and waterbodies. 

2 1.2, 5.3, 6.2.1, 
7.3, 11.3, 12.3, 
13.3, 14.3, 17.3, 
18.3, 19.3, 21.3.1, 
21.4.1, 21.5.1, 
21.6.1, 23.3, 24.3, 
25.3, 26.3 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

2.5a Legal Land Description Provide the legal land description. 1 1.3 
2.5b PDA Boundaries Identify the boundaries of the PDA. 1 1.3 
2.5c Development Activity 

Locations 
Provide a map that identifies the 
locations of all proposed 
development activities. 

1 2.2 

2.5d Proposed Disturbance Area Provide a map and photo mosaic 
showing the area proposed to be 
disturbed in relation to existing 
topographic features, township 
grids, wetlands, and waterbodies. 

2 1.2, 5.3, 6.2.1, 
7.3, 11.3, 12.3, 
13.3, 14.3, 17.3, 
18.3, 19.3, 21.3.1, 
21.4.1, 21.5.1, 
21.6.1, 23.3, 24.3, 
25.3, 26.3 

2.5e Study Area Identification Illustrate boundaries, and identify 
Local and Regional Study Areas 
chosen to assess impacts on maps 
of appropriate scale 

2 1.2, 5.3, 6.2.1, 
7.3, 11.3, 12.3, 
13.3, 14.3, 17.3, 
18.3, 19.3, 21.3.1, 
21.4.1, 21.5.1, 
21.6.1, 23.3, 24.3, 
25.3, 26.3 

2.5f Study Area Rationale Provide the rationale used to define 
Local and Regional Study Areas 
(see also Section 4.5). 

2 3.1.3, 5.3, 6.2.1, 
7.3, 11.3, 12.3, 
13.3, 14.3, 17.3, 
18.3, 19.3, 21.3.1, 
21.4.1, 21.5.1, 
21.6.1, 23.3, 24.3, 
25.3, 26.3 

2.6 EIA Summary Provide a summary of the EIA 
report. 

1 12 

2.6a Pre-project Land Use 
Conditions 

Address environmental and land 
use conditions in the EIA Study 
Area without the Project. 

2 5.6, Appendix 6A, 
11.5, 12.5, 13.5, 
14.5, 17.5, 18.5, 
19.5, 21.3.3, 
21.4.3, 21.5.3, 
21.6.3, 23.5, 24.5, 
25.5, 26.4 

2.6b Project Influence on 
Environment and Land Use 

Address activities and components 
of the Project that are anticipated to 
influence environmental and land 
use conditions. 

2 5.2, 6.2, 7.2, 8.2, 
11.2, 12.2, 13.2, 
14.2, 17.2, 18.2, 
19.2, 21.2, 23.2, 
24.2, 25.2 

2.6c Anticipated Environmental 
Effects 

Address anticipated environmental 
effects with the emphasis placed on 
regional and cumulative 
considerations 

2 5.8, 6.4, 6.5, 7.5, 
8.5, 11.7, 11.8, 
12.7, 12.8, 13.7, 
13.8, 14.7, 14.8, 
17.7, 17.8, 18.7, 
18.8, 19.7, 19.8, 
21.3.4, 21.4.4, 
21.5.4, 21.6.4, 
23.7, 24.7, 24.8, 
25.7, 25.8, 26.6 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

2.6d Mitigation Address proposed mitigation 
measures and management plans. 

2 5.7, 6.3, 7.4, 8.4, 
11.6, 12.6, 13.6, 
14.6, 17.6, 18.6, 
19.6, 23.6, 24.6, 
25.6, 26.5 

2.6e Residual and Cumulative 
Effects 

Address any project-related residual 
effects, their contribution to regional 
cumulative effects, and their 
implications for the future 
management of regional cumulative 
effects. 

2 5.8, 6.4, 6.5, 7.5, 
8.5, 11.7, 11.8, 
12.7, 12.8, 13.7, 
13.8, 14.7, 14.8, 
17.7, 17.8, 18.7, 
18.8, 19.7, 19.8, 
21.3.4, 21.4.4, 
21.5.4, 21.6.4, 
23.7, 24.7, 24.8, 
25.7, 25.8, 26.6 

2.6f Effects on the Project Address the anticipated 
environmental effects on the 
Project. 

1 6.3 

3.0 Project Description and Management Plans 
3.1 Project Components and Site Selection 

1 1.5, 1.5.1, 1.5.3, 
2.2, 2.4, 2.6, 7.1, 
7.2 

3.1.1 Project Components Describe the nature, size, location 
and duration of the significant 
components of the Project. 

2 2 
3.1.1a Plant Site and 

Chemical/Fluid Storage 
Describe the plant site and any 
chemical/fluids storage locations. 

1 1.5.1, 2.2, 2.4, 
3.4, 4.4 

3.1.1b Project Design Capacities Describe the design capacities of 
the Project and the changes in 
design capacities. 

1 1.5, 1.5.2.1, 3.1, 
2.5 

1 5.3.6 3.1.1c Temporary Structures, 
Dewatering, Water Control 
Facilities, and 
Processing/Treatment 
Facilities 

Describe the temporary structures, 
dewatering, water control facilities, 
and processing/treatment facilities. 2 11.6.1 

3.1.1d Buildings, Infrastructure, 
Transportation, Utilities, 
Access, and Storage 

Describe the buildings and 
infrastructure, transportation, 
utilities, access routes, and storage 
areas. 

1 Figure 2-1, 4.0 

3.1.1e Water Source Well 
Locations and Intakes 

Describe any water source well 
locations and intakes 

1 5.2.1 

3.1.1f Waste Materials, Storage, 
and Disposal 

Describe the types and amounts of 
waste materials, and locations of 
waste storage, and disposal sites. 

1 10.3.6 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

3.1.1g Site Development Plan Describe a site development plan to 
illustrate the locations of 
components including an outline of 
the proposed phasing and 
sequencing of components (include 
pre-construction, construction, 
operation, reclamation, 
decommissioning, and end land 
use). 

1 1.5, 1.5.1, 1.5.3, 
2.2, 2.4, 8.1 

3.1.1h Community Input and the 
Project 

Describe how PCOSI has used 
community input for project design 
and development. 

1 9.0, 2.6 

3.1.1i Cooperative Ventures Describe potential cooperative 
ventures to minimize environmental 
impacts. 

1 9.3 

3.1.2 Site Selection Discuss the site selection process. 1 1.5.4 
3.1.2a Plant Site Location Discuss the process and factors that 

were considered in determining the 
preferred plant site and associated 
processing facilities. 

1 1.5.4 

3.1.2b Project Component 
Location 

Discuss the site selection process 
for the proposed location of project 
components. 

1 1.5.4 

3.1.2c Proposed Plant Site vs. 
Alternative Sites 

Discuss the rationale for choosing 
the proposed sites instead of 
alternative sites. 

1 1.5.4 

3.1.2d Technical, Geotechnical, 
Economical, and 
Environmental Selection 
Criteria 

Discuss the technical, geotechnical, 
economical, and environmental 
criteria considered. 

1 1.5.4 

1 11.0, 12.0 3.1.2e Potential Impacts on 
Environment and Land Use 

Discuss potential impacts on 
environmental and land use 
conditions. 2 5.8, 6.4, 6.5, 7.5, 

8.5, 11.7, 11.8, 
12.7, 12.8, 13.7, 
13.8, 14.7, 14.8, 
17.7, 17.8, 18.7, 
18.8, 19.7, 19.8, 
21.3.4, 21.4.4, 
21.5.4, 21.6.4, 
23.7, 24.7, 24.8, 
25.7, 25.8, 26.6 

3.1.2f Mapping of Project Facilities Provide suitable maps showing the 
location of proposed project 
facilities. 

1 1.3, 2.2 

3.2 Process Description Provide material balances, energy 
balances, flow diagrams, and 
descriptions of the processes. 

1 3.0, 2.1, 
Figure 2-2, 
Figure 2-3 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

3.2a Energy and Process 
Efficiency 

Discuss energy efficiency and 
process efficiency of the 
technologies chosen. 

1 2.3, 2.6, 6.2.3 

3.2b Alternative Technologies 
Considered 

Discuss alternative technologies 
considered. 

1 2.3 

3.2c Shared Facilities and 
Utilities 

Discuss shared facilities and utilities 
with the Project. 

1 4.0 

3.2d Catalysts and Chemicals Discuss catalysts and chemicals 
needed for the upgrading processes 
included in the Project. 

1 3.4 

3.2e Project Inputs and Outputs Discuss project inputs such as 
energy and water, and the outputs 
such as emissions and wastes. 

1 3.1, 3.2, 3.3, 5.2, 
5.3 

3.2f Effects of Technology Discuss effect of technology on 
waste generation and storage 
requirements, air and water 
discharges, water requirements, 
waste streams, and effects to 
reclamation programs. 

1 2.7, 3.1, 5.3.2, 
5.3.3, 2.3, 10.3, 
11.0 

3.2g Feed Material Sources Discuss source of major feed 
materials for the upgrading process 
including bitumen feedstock and 
limestone, as well as other 
feedstocks. 

1 1.5.2.2, 2.5 

3.3 Product Handling Identify the location and amount of 
all on-site storage associated with 
production including storage of 
catalysts, chemicals, products, by-
products, intermediates and wastes 
(additional detail can be found in 
Section 3.7). Explain containment 
and environmental protection 
measures. 

1 2.2, 3.4, 4.4, 
2.6.5, 2.6.2, 2.6.3, 
Figure 2-1 

3.4 Utilities and Transportation Describe and discuss the Project 
energy requirements, and 
associated infrastructure and other 
infrastructure requirements. 

1 3.2.1, 4.1, 4.2 

3.4a Amount and Source of 
Energy 

Describe the amount and source of 
energy required for the project 

1 3.2.1, 4.1, 4.2 

3.4b Energy and Power Supply 
Options 

Describe and discuss options 
considered for supplying the thermal 
energy and electric power required 
for the Project and their 
environmental implications 

1 2.3, 2.5.2.7, 
2.5.2.11, 2.6, 
3.2.1, 4.1, 4.2 

1 13.3 3.4c Worker Accommodations 
and Travel 

Describe worker accommodations 
and travel routes to the plant site 
during construction and operation 
phases. 

2 26.6.7.1, 26.6.7.2 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

1 13.3.1.3, 13.4.1.3 3.4d Traffic Volume Describe any expected changes 
and impacts in traffic volume by 
Average Annual Daily Traffic 
(AADT) and any seasonal variability 
in traffic volume. 

2 26.6.7.1 

3.4e Consultation with 
Transportation Authorities 

Describe the result of consultation 
with the local transportation 
authorities including transportation 
studies that are underway or 
planned.  

1 13.4.1.3, 9.4 

3.4f Raw Material and Product 
Pipelines 

Describe the alignment, contents, 
and size of any raw material or 
product pipelines to be located 
within the EIA Study Area. If 
regional pipeline and storage 
infrastructure is required, identify 
the locations and routes of these 
facilities and the authority 
responsible for their approval, 
installation and operation; describe 
sulphur storage, transportation 
(from the Upgrader site) and the 
effects on local residents. 

1 1.5.1, 7.2.4 

3.4g Existing Infrastructure and 
Utility Upgrades 

Describe the adequacy in design 
and upgrades required of all utility 
lines, roads, and pipeline crossings 
of roads, rivers and streams with 
respect to the construction and 
operation of the facilities. 

1 1.5.1, 10.2.5, 
5.3.5, 13.3.1.3, 
13.4.1.3 

3.4h Spill Response and 
Contingencies 

Describe the design features to 
prevent spills, contingencies for spill 
response, and any environmental 
risks associated with product 
releases or management practices 

1 2.6.5, 5.3.5, 
10.2.5 

3.4i Natural Gas and Electrical 
Power 

Describe the natural gas source and 
pipeline, electrical power 
transmission and access to the 
Project. Illustrate the proposed 
location of these facilities. If regional 
infrastructure is required, identify 
the locations and routes, and who 
would be responsible for installation 
and approval for the facilities. 

1 4.1.1, 4.1.4 

1 13.3.1.3, 13.4.1.3 3.4j Cumulative Impacts on the 
Transportation Network 

Describe identify cumulative 
impacts on the transportation 
network, including secondary 
highways leading to the project 
areas. 

2 26.6.7.1 

1 9.0 3.4k Plans to Minimize Impacts 
on Local Residents 

Describe plans to minimize impacts 
on area residents and businesses. 2 25.6 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

3.5 Water Supply, Water Management and Wastewater Management 
1 5.1.1 3.5.1 Water Supply Describe the water supply 

requirements for the Project 2 12.6.2.4 
3.5.1a Water Balance Describe the overall water 

balance(s). 
1 5.3.2, Figure 5-2, 

Figure 5-3 
3.5.1b Water Requirements Describe the water requirements for 

construction, start-up, normal, worst 
case conditions and emergency 
operating situations, 
decommissioning and reclamation. 

1 5.1, Table 5-1 

3.5.1c Seasonal and Annual 
Variability 

Describe the variability in the 
amount of water required on an 
annual and seasonal basis as the 
Project is implemented. 

1 5.1.1 

3.5.1d Water Supply Options Describe the supply options 
including on-site storage 
referencing, as appropriate, 
technical information in the WA 
application.  

1 5.1.1 

1 5.2.1 3.5.1e Water Source Locations 
and Infrastructure 

Describe the location of 
sources/intakes and associated 
infrastructure (pipelines) and 
potential modifications with the 
project.  

2 12.3.1 

1 5.2.1 3.5.1f Intake Design Describe intake design, where water 
is to be sourced from local 
waterbodies.  2 14.6.2 

3.5.2 Water Management Provide a Water Management Plan. 1 5.0 
3.5.2a Water Use Efficiency Outline measures taken by PCOSI 

to contribute to the improvement in 
efficiency and productivity of water 
use as identified in Water For Life: 
Alberta’s Strategy for Sustainability 
to ensure efficient use of water for 
the Project. 

1 5.0, 5.3.3 

3.5.2b Watercourse/ Waterbody 
Effects 

Outline permanent or temporary 
alterations or diversions to 
watercourses and waterbodies. 

2 12.6.1.1, 12.7.2 

3.5.2c Water Management 
Facilities 

Outline factors used in the design of 
water management facilities 
including expected flood levels, and 
flood protection. 

1 5.3.5.1, 5.3.6.1 

3.5.2d Incorporation into Project 
Design 

Provide an explanation of how these 
plans will be incorporated into 
project design. 

1 5.3.5.1, 5.3.6.1 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

3.5.3 Wastewater Management Provide a Wastewater Management 
Plan to address site runoff, 
groundwater protection, deep well 
disposal, and wastewater discharge. 

1 5.0 

3.5.3a Wastewater Streams Describe source, quantity and 
composition of each wastewater 
stream from the proposed facilities. 

1 5.3.2 

3.5.3b National Pollutants Release 
Inventory Substances 

Outline National Pollutants Release 
Inventory (NPRI), Priority 
Substances List 1 (PSL1), Priority 
Substances List 2 (PSL2), or 
Accelerated Reduction and 
Elimination of Toxics (ARET) 
substances relevant to the Project. 

1 10.3, Table 10-1 

3.5.3c Wastewater Facilities Describe design of facilities that will 
handle, treat, and store wastewater 
streams. 

1 5.3.2.4 

3.5.3d Wastewater Treatment 
Chemicals 

Describe type (chemical name) and 
quantity of chemicals used in 
wastewater treatment. 

1 3.4, Table 3-6 

3.5.3e Wastewater Treatment and 
Management 

Describe options considered for 
treatment, wastewater management 
strategies, and reasons (including 
water quality and environmental 
considerations) for selecting the 
preferred options. 

1 5.3.2.4 

3.5.3f Potable Water and Sewage 
Treatment Systems  

Describe potable water and sewage 
treatment systems that will be 
installed as components of the 
Project for both the construction and 
operation stages.  

1 5.2.3.6, 5.3.2.5 

1 Table 5-3 3.5.3g Aqueous Contaminant 
Discharge 

Describe the discharge of aqueous 
contaminants (quantity, quality, and 
timing) beyond plant site boundaries 
and the potential environmental 
effects of such releases.  

2 13.7.5, 13.8, 
14.7.7, 14.8.3 

3.5.3h Wastewater Management 
Plan and Project Design 

Provide a description of how the 
plan will be incorporated into project 
design. 

1 5.0 

3.5.3i Site Runoff Provide design parameters for 
managing site runoff during 
precipitation or snowmelt events.  

1 5.3.5.1, 5.3.6.1 

1 10.3.4 3.5.3j Groundwater Monitoring 
Programs 

Outline programs to monitor the 
effects of project operations on local 
surface and groundwater quantity 
and quality. 

2 11.9 

1 5.3.2.2, 5.3.2.6 3.5.3k Wastewater Disposal Describe options for wastewater 
disposal including zero liquid 
drainage as well as the rationale for 
choosing the preferred options. 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

3.6 Air Emissions Management Provide an emissions profile (type, 
rate, and source) for each 
component of the Project including 
point and area sources, fugitive, and 
construction emissions. Consider 
normal operating conditions, worst 
case and upset conditions. Include 
definitions of these conditions. 

2 5.5.1.1, 
Appendix 5A 

3.6a NPRI, PSL, and ARET 
Substances 

Discuss any NPRI, PSL1, PSL2, or 
ARET substances relevant to the 
Project. 

1 Table 10-1 

3.6b Odorous or Visual 
Emissions 

Discuss any odorous or visual 
emissions from the proposed 
facilities 

2 5.8.7, 8, 23.8.2, 
23.9.3 

3.6c Acidifying Emissions Discuss the amount and nature of 
any acidifying emissions, probable 
deposition patterns and rates and 
programs PCOSI may implement to 
monitor the effects of this deposition 

2 5.8.4 

1 6.2.3 3.6d Fugitive Emissions Control 
Program 

Discuss fugitive emissions control 
program to detect, measure and 
control emissions and odours from 
equipment leaks and the 
applicability of the CCME Code of 
Practice for measurement and 
Control of Fugitive Emissions from 
Equipment Leaks and the CCME 
Environmental Guidelines for 
Controlling Emissions of Volatile 
Organic Compounds from Above 
Ground Storage Tanks 

2 5.7 

1 6.2, 2.6 3.6e Emission Control 
Technologies 

Discuss the emission control 
technologies proposed for the 
Project in the context of best-
available commercial technologies, 
and the applicability of Alberta 
Environment and Canadian Council 
of Ministers of the Environment 
(CCME) emission control 
technology guidelines;  

2 5.7 

1 2.6, 4.4 3.6f Gas Collection and 
Conservation 

gas collection, conservation, and 
applicability of technology for 
vapour recovery for the Project’s air 
emissions 

2 5.7.2 

1 2.6.5, 6.2 3.6g Emission Control 
Technology 

control technologies used to 
minimize air emissions such as 
sulphur dioxide (SO2), hydrogen 
sulphide (H2S), oxides of nitrogen 
(NOx), volatile organic compounds 
(VOC) and particulate matter 

2 5.7.2 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

1 6.2 3.6h Emission Management 
Programs 

technology or management 
programs to minimize emissions 
which lead to formation of 
particulate matter and O3 having 
regard to the provisions of the 
Canada Wide Standard for 
particulate matter and O3 

2 5.7 

3.6i Incremental Contribution to 
Regional Emissions 

Discuss the incremental contribution 
of the Project to regional (Edmonton 
Census Metropolitan Area) 
emissions of PM2.5 and PM10 and 
ground-level ozone precursors 
including oxides of nitrogen (NOx), 
sulphur dioxide (SO2), volatile 
organic compounds (VOC) and 
ammonia 

2 5.8.1, 5.8.2, 5.8.3, 
5.8.6, 5.8.7 

3.6j Sulphur Recovery Discuss the applicability of sulphur 
recovery, acid gas re-injection, or 
flue gas desulphurization to reduce 
sulphur emissions and applicability 
of EUB sulphur recovery guidelines 
(Interim Directive ID 2001-3) 

1 2.5.1.7, 2.6.3, 
2.5.2.9 

1 4.2.5 3.6k Emergency Flaring 
Scenarios 

Discuss emergency non-routine 
flaring scenarios (e.g. frequency 
and duration) and proposed 
measures to ensure flaring events 
are minimized 

2 5.8.1.2, 5.8.2.2, 
5.8.3.2 

1 6.2 3.6l Air Quality Monitoring Discuss monitoring programs 
PCOSI will implement to assess air 
quality and the effectiveness of 
mitigation, during the Project’s 
development and operation. 
Discuss how these monitoring 
programs are compatible with those 
in used by regional multi-
stakeholder air initiatives 

2 5.9 

3.6.1 Greenhouse Gas Emissions    
3.6.1a Annual Greenhouse Gas 

Emissions 
Describe the expected annual and 
total greenhouse gas (GHG) 
emissions over the construction, 
operation and decommissioning 
phases of the Project, including 
calculations. 

1 6.3.1.1, 6.3.1.2, 
6.3.1.4 

3.6.1b Greenhouse Gas Emissions Discuss the Project’s contribution to 
total provincial and national GHG 
emissions on an annual basis. 

1 6.3.1.3 

3.6.1c Greenhouse Gas Emission 
Intensity 

Describe the intensity of GHG 
emissions per unit of product 
produced and discuss how it 
compares with similar projects and 
technology performance. 

1 6.3.1.4 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

3.6.1d Project Design and GHG 
Management Plans 

Discuss how the project design and 
GHG management plans have 
taken into account the need for 
continuous improvement with 
respect to GHG emissions and their 
consideration of the national 
Climate Change Plan for Canada 
and Alberta’s Climate Change 
Action Plan.  

1 6.2.3 

3.6.1e Greenhouse Gas 
Management Plans 

Discuss PCOSI’s overall GHG 
management plans, any plans for 
the use of offsets, (nationally or 
internationally) and the expected 
results of implementing the plans. 

1 6.2.3 

3.7 Hydrocarbon, Chemical and 
Waste Management 

Characterize and estimate the 
volumes of waste streams 
generated by the Project. Identify 
how each waste stream will be 
managed, demonstrate that the 
selected options for waste 
management are consistent with 
industry practice. 

1 10.3.6, Table 10-2 

3.7a Waste Classification Provide the composition and volume 
of specific waste streams generated 
by the Project, and identify how 
each stream will be managed. 
Demonstrate that the selected 
practices comply with provincial and 
federal legislations including 
EPEA’s Waste Control Regulation 
and Alberta Environment’s 
Hazardous Waste Storage 
Guidelines. 

1 10.3.6, Table 10-2 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

3.7b Chemicals Types Provide a listing of chemical 
products to be used for the Project. 
Identify products containing 
substances that are:  
- Canadian Environmental 
Protection Act (CEPA) toxics; 
- on the PSL 1, PSL 2 and 
Accelerated Reduction/Elimination 
of Toxics (ARET) and those defined 
as dangerous goods pursuant to the 
federal Transportation of Dangerous 
Goods Act. Classify the wastes 
generated and characterize each 
stream under Alberta Environment 
User’s Guide for the Waste 
Managers; 
- on the National Pollutant Release 
Inventory (NPRI); and  
- on Track 1 substances targeted 
under Environment Canada’s Toxic 
Substances Management Policy for 
virtual elimination from the 
environment due to their persistent, 
bio-accumulative and toxic nature 

1 3.4, Table 3-6, 
10.3 

3.7c Chemical Storage Describe in general terms, how 
chemical products will be stored and 
managed to ensure safety and 
environmental protection. 

1 5.3.5, 10.3.6 

3.7d Hydrocarbon Storage Identify the location, nature, and 
amount of on-site hydrocarbon 
storage. Discuss containment and 
other environmental protection 
measures. Demonstrate how 
selected practices comply with the 
provincial and federal regulations. 

1 2.2, 4.4, 2.6.2, 
2.6.5 

3.7e Water Softening Sludge Identify the type and amount of 
water softening sludge associated 
with the Project, if any. Describe 
disposal plans. 

1 5.3.2.4, 5.3.3.2, 
10.3.6.1 

3.7f Waste Disposal Describe the strategy for on-site 
waste disposal versus off-site 
disposal and hydrocarbon storage. 

1 10.3.6 

3.7f i Waste Disposal Locations Identify the location of on-site waste 
disposal, including landfills, where 
applicable. 

1 10.3.6 

1 10.3.6, 10.3.4.2 3.7f ii Suitability of the Site With 
Respect to Groundwater 

Discuss the suitability of the site(s) 
from a groundwater perspective 
(provide geo-technical information 
to support the siting of disposal 
facilities). 

2 11.5, 11.6 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

3.7f iii Suitability of the Site With 
Respect to Human Activities 

Discuss the suitability of the site 
with regard to existing and potential 
human activities in the area. 

1 10.3.6 

3.7f iv Potential Environmental 
Effects 

Discuss potential effects on the 
environment. 

2 11.7, 13.7, 14.7 

3.7g Pollution Prevention and 
Waste Minimization 

Outline plans for waste 
minimization, recycling, pollution 
prevention and management over 
the life of the Project. Discuss 
methods and technologies to reduce 
waste quantities to the lowest 
practical levels. 

1 10.3.6 

3.8 Environmental Management 
System and Contingency 
Plans 

Summarize key elements of 
PCOSI’s environmental, health, and 
safety management system and 
discuss how it will be integrated into 
the Project. 

1 10.0 

3.8a Corporate Policies and 
Procedures 

Describe corporate policies and 
procedures, operator competency 
training, spill and air emission 
reporting procedures, and 
emergency response plans. 

1 10.0 

3.8b Plans to Minimize 
Substance Release 

Discuss plans to minimize the 
production or release into the 
environment of substances that may 
have an adverse effect. 

1 5.2.3, 6.2 

3.8c Contingency Plan Discuss a conceptual contingency 
plan that considers environmental 
effects associated with operational 
upset conditions such as serious 
malfunctions, accidents, or extreme 
weather. 

1 10.2.5 

3.8d Emergency Response Plan Describe the emergency response 
plan’s capability to deal with 
unpredicted negative impacts. 

1 10.2.5 

3.9 Adaptation Planning Describe the flexibility built into the 
plant design and layout to 
accommodate future modifications 
required by any change in emission 
standards, limits and guidelines. 
Discuss any follow-up programs and 
adaptive management 
considerations. 

1 2.6.8 

3.10 Participation in Regional 
Cooperative Efforts 

Document PCOSI’s involvement in 
regional cooperative efforts to 
address environmental, health and 
socio-economic issues associated 
with the regional industrial 
development during the life of the 
Project. 

1 9.3.2 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

3.10a Regional Monitoring and 
Management 

Discuss PCOSI’s current and 
planned participation in regional 
monitoring and management 
activities such as the Fort Air 
Partnership to address 
environmental, health and socio-
economic issues. 

1 9.3.2 

3.10b Cooperative Ventures Discuss PCOSI’s current and 
planned cooperative ventures with 
other operators to minimize the 
environmental impact of the Project 
or the environmental impact of 
regional industrial development. 

1 9.3.1 

3.10c Development of 
Opportunities 

Discuss how PCOSI will work to 
develop and implement such 
cooperative opportunities. 

1 9.3.1 

1 6.2, 9.3, 10.3 3.10d Monitoring Activities Discuss monitoring activities that 
will be undertaken to assist in 
managing environmental protection 
strategies. Discuss how any result 
will contribute to PCOSI’s 
participation in the regional efforts. 

2 5.9, 21.8 

1 9.3, 6.2 3.10e Use of Regional Information Discuss how PCOSI would use 
information from regional 
cooperative efforts to design and 
implement mitigation measure (to 
mitigate specific effects and 
cumulative effects), monitoring 
programs (project-specific 
monitoring and regional monitoring), 
and research programs outside of 
these initiatives where necessary. 

2 5.9, 21.8 

4.0 Environmental Information and Cumulative Effects Assessment Information Requirements 
4.1 Assessment Scenarios Define assessment scenarios for 

the EIA. 
2 3.1.8 

4.1a Baseline Case Define a Baseline Case, which 
includes existing environmental 
conditions and existing and 
approved projects or activities. 

2 3.1.8 

4.1b Application Case Define an Application Case, which 
includes the Baseline Case plus the 
Project. 

2 3.1.8 

4.1c Cumulative Effects 
Assessment (CEA) Case 

Define a Cumulative Effects 
Assessment (CEA) Case, which 
includes existing and anticipated 
future environmental conditions, 
existing projects or activities, the 
application case, plus other planned 
projects or activities. 

2 3.1.8 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.2 Information Requirements 
for the Environmental 
Assessment 

Basic environmental information requirements for PCOSI’s EIA report for 
each relevant section. 

4.2a Environmental and 
Ecological Processes 

Provide quantitative and qualitative 
information about the past and 
existing environmental and 
ecological processes in the EIA 
Study Area. 

2 5.6, Appendix 6A, 
11.5, 12.5, 13.5, 
14.5, 17.5, 18.5, 
19.5, 21.3.3, 
21.4.3, 21.5.3, 
21.6.3, 23.5, 24.5, 
25.5, 26.4 

4.2b Past, Existing and Planned 
Human Activities 

Provide information about the past, 
existing and planned human 
activities in the EIA Study Area, and 
the nature, size, location and 
duration of their potential 
interactions with the environment, 
sometimes described as stressors 
(e.g., land disturbance, discharges 
of pollutants, changes to access 
status, consumption of renewable 
resources. 

2 24.5, 25.5, 26.4 

4.2c Natural Changes in 
Environmental Conditions 

Provide information about ecological 
processes and natural forces which 
are expected to produce changes in 
environmental conditions (e.g., 
climate change, forest fires, flood or 
drought conditions, predator-prey 
population cycles). 

1 6.3 

4.2d Predictive Tools Provide the demonstrated use of 
appropriate predictive tools and 
methods, enabling quantitative 
estimates of future conditions with 
the highest possible degree of 
certainty. 

2 5.4, 6.4.1, 7.5.1, 
8.3, 11.7.1, 
12.7.1, 13.7.1, 
14.7.1, 17.7.1, 
18.7.1, 19.7.1, 
21.3.4.1, 
21.4.4.1, 
21.5.4.1, 21.6.4.1, 
23.4, 24.7.1, 
25.7.1, 26.2 

4.2e Qualitative and Quantitative 
Effects 

Provide descriptions of qualitative 
and quantitative effects.  

2 5.8, 6.4, 6.5, 7.5, 
8.5, 11.7, 11.8, 
12.7, 12.8, 13.7, 
13.8, 14.7, 14.8, 
17.7, 17.8, 18.7, 
18.8, 19.7, 19.8, 
21.3.4, 21.4.4, 
21.5.4, 21.6.4, 
23.7, 24.7, 24.8, 
25.7, 25.8, 26.6 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.2f Management Plans Provide management plans to 
prevent, minimize or mitigate 
adverse effects and to monitor and 
respond to expected or 
unanticipated conditions, including 
any follow-up plans to verify the 
accuracy of predictions or determine 
the effectiveness of mitigation plans. 

2 5.7, 5.9, 6.3, 6.6, 
7.4, 7.6, 8.4, 8.6, 
11.6, 11.9, 12.6, 
12.9, 13.6, 13.9, 
14.6, 14.9, 17.6, 
17.9, 18.6, 18.9, 
19.6, 19.9, 21.8, 
23.6, 23.10, 24.6, 
24.9, 25.6, 25.9, 
26.5 
 

4.2g Residual Effects Provide a description of residual 
effects and an associated 
evaluation of the significance of 
these effects, including the 
probability of the effect occurring 
and the importance of the 
consequences (measured 
quantitatively against management 
objectives and guidelines or 
baseline conditions and described 
qualitatively with respect to the 
views of PCOSI and stakeholders).  

2 5.8, 6.4, 7.5, 8.5, 
11.7, 12.7, 13.7, 
14.7, 17.7, 18.7, 
19.7, 21.3.4, 
21.4.4, 21.5.4, 
21.6.4, 23.7, 24.7, 
25.7, 26.6 

4.2h Residual Effects and 
Consequences 

Discuss potential consequences for 
the environment as well as for 
regional management initiatives that 
are underway or in development. 

2 5.8, 6.4, 7.5, 8.5, 
11.7, 12.7, 13.7, 
14.7, 17.7, 18.7, 
19.7, 21.3.4, 
21.4.4, 21.5.4, 
21.6.4, 23.7, 24.7, 
25.7, 26.6 

4.2i Air Quality Impact 
Assessment 

Provide a description of air quality 
impact assessment as it relates to 
the Alberta Ambient Air Quality 
Guidelines. Evaluate this against 
the regional, provincial and national 
objectives for air quality including 
the Canada Wide Standards for 
particulate matter and ozone. 

2 5.8 

4.2j Assumptions and Prediction 
Confidence 

Provide a record of all assumptions, 
including an evaluation of impact 
prediction confidence in data and 
analysis to support conclusions 

2 5.8.1.7, 5.8.2.7, 
5.8.3.6, 5.8.4.5, 
5.8.5.4, 5.8.7.2, 
6.4.5, 6.5.4, 7.5.4, 
8.5.2.1, 11.7.4, 
12.7.7, 12.8.4, 
13.7.6, 13.8.6, 
14.7.8, 14.8.4, 
17.7.8, 18.7.6, 
19.7.4, 21.3.5, 
21.4.5, 21.5.4.6, 
21.6.5, 23.7.5, 
23.8.3, 25.8.3 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.2k Data Provide data and clearly identify 
sources 

2 5.6, Appendix 6A, 
11.5, 12.5, 13.5, 
14.5, 17.5, 18.5, 
19.5, 21.3.3, 
21.4.3, 21.5.3, 
21.6.3, 23.5, 24.5, 
25.5, 26.4 

4.3 Modelling Document any assumptions used to 
obtain modelling predictions 
submitted as part of the EIA report. 
Clearly identify the limitations of the 
model(s) and data used in 
modelling, including sources of error 
and relative accuracy. Discuss the 
applicability and reasons for using a 
particular model.  

2 5.4.2, 8.3.1, 
11.7.1, 12.7.1, 
13.7.1, Appendix 
5C, Appendix, 5D 

4.4 Cumulative Environmental 
Effects 

Identify and assess the likely 
contributions of the Project to 
regional cumulative effects (based 
on the EUB/AENV/NRCB 
Information Letter “Cumulative 
Effects Assessment in 
Environmental Impact Assessment 
Reports under the Alberta 
Environmental Protection and 
Enhancement Act,” June 2000). 
Provide a comprehensive summary 
of all proposed monitoring, research 
and other strategies or plans to 
minimize, mitigate and manage any 
potential adverse contributions. 

2 5.8, 6.5, 11.8, 
12.8, 13.8, 14.8, 
17.8, 18.8, 19.8, 
21.3.4, 21.4.4, 
21.5.4, 21.6.4, 
23.7, 23.8, 24.8, 
25.8, 26.6 

4.4a Study Area Boundaries Define the spatial and temporal 
Study Area boundaries and provide 
the rationale for assumptions used 
to define those boundaries for each 
environmental component 
examined. 

2 3.1.3, 5.3, 6.2.1, 
7.3, 11.3, 12.3, 
13.3, 14.3, 17.3, 
18.3, 19.3, 21.3.1, 
21.4.1, 21.5.1, 
21.6.1, 23.3, 24.3, 
25.3, 26.3 

4.4b Baseline Describe the current (baseline) state 
of the environment in the Regional 
Study Area (used for the cumulative 
effects assessment). 

2 5.6, Appendix 6A, 
11.5, 12.5, 13.5, 
14.5, 17.5, 18.5, 
19.5, 21.3.3, 
21.4.3, 21.5.3, 
21.6.3, 23.5, 24.5, 
25.5, 26.4 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.4c Incremental Consequences Provide an assessment of the 
incremental consequences that are 
likely to result from the Project in 
combination with other existing, 
approved and planned projects in 
the region. 

2 5.8, 6.4, 6.5, 7.5, 
8.5, 11.7, 11.8, 
12.7, 12.8, 13.7, 
13.8, 14.7, 14.8, 
17.7, 17.8, 18.7, 
18.8, 19.7, 19.8, 
21.3.4, 21.4.4, 
21.5.4, 21.6.4, 
23.7, 24.7, 24.8, 
25.7, 25.8, 26.6 

4.4d Information Appropriateness Demonstrate that the information 
and data used is appropriate for use 
in this EIA report. 

2 5.8.1.7, 5.8.2.7, 
5.8.3.6, 5.8.4.5, 
5.8.5.4, 5.8.7.2, 
6.4.5, 6.5.4, 7.5.4, 
8.5.2.1, 11.7.4, 
12.7.7, 12.8.4, 
13.7.6, 13.8.6, 
14.7.8, 14.8.4, 
17.7.8, 18.7.6, 
19.7.4, 21.3.5, 
21.4.5, 21.5.4.6, 
21.6.5, 23.7.5, 
23.8.3, 25.8.3 

4.4e Approach and Methods Explain the approach and methods 
used to identify and assess 
cumulative effects including 
cooperative opportunities and 
initiatives undertaken to further the 
collective understanding of 
cumulative effects. Provide a record 
of relevant assumptions, confidence 
in data and analysis to support 
conclusions. 

2 5.4, 6.4.1, 7.5.1, 
8.3, 11.7.1, 
12.7.1, 13.7.1, 
14.7.1, 17.7.1, 
18.7.1, 19.7.1, 
21.3.4.1, 
21.4.4.1, 
21.5.4.1, 21.6.4.1, 
23.4, 24.7.1, 
25.7.1, 26.2 

4.5 EIA Study Area Define the Study Areas and time 
boundaries and provide a rationale 
of the assumptions used to define 
those boundaries for each 
environmental component 
examined. 

2 3.1.3, 5.3, 6.2.1, 
7.3, 11.3, 12.3, 
13.3, 14.3, 17.3, 
18.3, 19.3, 21.3.1, 
21.4.1, 21.5.1, 
21.6.1, 23.3, 24.3, 
25.3, 26.3 

4.6 Climate and Air Quality Discuss baseline climatic and air 
quality conditions. Review current 
emission sources and discuss 
changes in emissions as a result of 
anticipated future industrial 
development within the EIA Study 
Areas. Consider point source 
emissions as well as fugitive 
emissions. Identify components of 
the Project that will affect air quality 
from a local and regional 
perspective. 

2 5 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

1 6.2, 9.3 4.6a Regional Air Monitoring Identify any regional air monitoring 
done in the area and describe 
PCOSI’s participation in any 
regional forum (e.g., Northeast 
Capital Industrial Association, Fort 
Air Partnership). 

2 5.6.2, 5.9.2 

4.6b Air Quality Parameters Discuss appropriate air quality 
parameters such as sulphur dioxide 
(SO2), carbon monoxide (CO), 
hydrogen sulphide (H2S), total 
hydrocarbons (THC), NOX, VOC, 
individual hydrocarbons of concern 
in the THC and VOC mixtures, 
visibility, trace metals, particulates 
(PM10 and PM2.5) and O3. 

2 5.5, 5.6, 5.8 

4.6c Air Quality Modelling Estimate ground-level 
concentrations of appropriate air 
quality parameters.  Justify the 
selection of the models used and 
identify any model shortcomings or 
constraints on findings. Complete 
modeling in accordance with Alberta 
Environment’s Air Quality Modelling 
Guidelines. Include model input 
files. 

2 5.4, 5.5, 5.6, 5.8, 
Appendix 5B 

4.6d Potential for Change in Air 
Quality 

Identify the potential for reduced air 
quality (including odours and 
visibility) resulting from the Project 
and discuss any implications of the 
expected air quality for 
environmental protection and public 
health. 

2 5.8, 8.5, 23.7, 
23.8 

4.6e Mitigation Describe how air quality impacts 
resulting from the Project will be 
mitigated. 

2 5.7, 8.4, 23.6 

4.6f Ambient and Receptor Air 
Quality Monitoring 

Identify ambient air quality 
monitoring and receptor monitoring 
that will be conducted during 
construction and operation of the 
Project to assess air quality and the 
effectiveness of mitigation. 

2 5.6.2, 5.7, 5.9, 
Appendix 5B 

4.6g Project-Specific and 
Cumulative Air Quality 
Impacts  

Assess the project-specific air 
quality impacts and cumulative air 
quality impacts, and their 
implications for other environmental 
resources, including habitat diversity 
and quantity, vegetation resources, 
water quality and soil conservation; 
discuss the relative contribution of 
the Project (e.g., after mitigation) to 
regional cumulative effects. 

2 5.8, 21.3.4, 
21.4.4, 21.5.4, 
21.6.4 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.6h Cumulative Air Quality 
Effects 

Assess the cumulative effects on 
the air quality of the EIA Study Area 
and include any related emissions 
increases from upgrading bitumen. 

2 5.8, 21.3.4, 
21.4.4, 21.5.4, 
21.6.4 

4.6i Air Quality Monitoring 
Programs 

Describe the monitoring programs 
PCOSI will implement to assess air 
quality and the effectiveness of 
mitigation during the project's 
development and operation. 

2 5.9 

4.6.1 Climate Change    
4.6.1a Climate Change Review Review and discuss climate change 

and the local and/or regional, inter-
provincial/territorial changes to 
environmental conditions resulting 
from climate conditions, including 
trends and projections where 
available. 

1 6.3 

4.6.1b Climate Change Effects Identify stages or elements of the 
Project that are sensitive to changes 
or variability in climate parameters. 
Discuss what impacts the change to 
climate parameters may have on 
elements of the Project that are 
sensitive to climate parameters. 

1 6.3 

4.6.1c Project Adaptability to 
Climate Change 

Comment on the adaptability of the 
Project in the event the region’s 
climate changes. Discuss any 
follow-up programs and adaptive 
management considerations. 

1 6.3 

4.7 Noise and Light    
4.7.1 Noise Discuss baseline noise and light 

level conditions. Identify 
components of the Project that will 
affect noise and light level. 

2 6.2, 7.2, Appendix 
6A 

4.7.1a Noise Assessment  Present the results of a noise 
assessment based on existing 
conditions as specified by EUB 
Interim Directive 98-08, Noise 
Control Directive, including:  
• an estimate of the potential for 

increased noise resulting from 
the Project;  

• the identification of potentially-
affected people and wildlife; and  

• the implications of any increased 
noise levels. 

2 6.4, 19.7.2 

4.7.1b Effects and Mitigation Discuss the effects and mitigation 
measures to be utilized to minimize 
the production of noise, light and 
flaring. 

2 6.3, 6.4, 7.4, 7.5 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.7.2 Light Levels Discuss representative baseline 
conditions including: 
identify potentially-affected people 
and wildlife and the implications of 
any increased light levels from the 
Project 
identify facilities that will affect light 
levels at night and evaluate the 
potential effects of increased light 
from the Project on affected 
residents 
discuss the effects and mitigation 
measures to be utilized to minimize 
the production of light and flaring 

2 7.3, 7.4, 7.5 

1 11 4.8 Land Use and Reclamation Review current land use issues and 
identify the anticipated changes in 
nature, location and duration of land 
use as a result of the Project. 

2 24 

1 Figure 1-2, 1.3 4.8a Conformity with Land Use 
Objectives 

Discuss conformity with land use 
objectives and planning parameters 
for the Sturgeon County, Alberta’s 
Industrial Heartland Area Structure 
Plan; Heavy Industrial Policy Area, 
and the Planning Framework. 

2 24.7 

4.8b Project Impact on Land Use Discuss potential project impact on 
local and regional land use 
management, residential areas, 
agricultural activites, areas with 
native vegetation, wildlife habitat, 
recreation uses, and other industrial 
uses in the region. 

2 24.7 

4.8c Mitigation Plans Discuss mitigation plans to minimize 
these effects. 

2 24.6 

4.8d Reclamation Concepts and 
Objectives 

Discuss reclamation concepts and 
objectives. Develop a conceptual 
reclamation/closure plan for the 
PDA considering regulatory 
requirements, stakeholder input, 
land use objectives and other 
factors necessary for a reclamation 
plan to be implemented 

1 11 

1 11 4.8e Navigability Capability and 
Resources 

• the navigability capability and 
resources, including plans for 
mitigation and plans to address 
residual effects; 

• conduct necessary surveys to 
characterize the navigation 
resources in the Study Area 

• discuss components of the 
Project that will potentially affect 
navigable waterways 

2 12.7.1.3, 12.7.4 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.8f Reclamation/Closure Plan Explain how the 
Reclamation/Closure Plan will return 
the land to equivalent land capability 
as compared to pre-disturbance 
conditions 

1 11 

4.8g Landscape Integration Integrate the proposed landscape 
with the surrounding landscapes 
including inter-connectivity to the 
surrounding landscapes. 

1 11.3 

4.8h Drainage Integration Integrate surface- and near-surface 
drainage within the Project Area. 

1 4.4, 11.4 

4.8i Reclamation/Closure Plan 
and Project Planning 

Discuss the how the reclamation/ 
closure plan was incorporated into 
planning and development of the 
Project. 

1 11 

4.8k Timeframes for Completion Discuss the anticipated timeframes 
for completion of reclamation 
activities. 

1 11.7 

4.8l Monitoring Parameters Discuss the applicable parameters 
that should be used to monitor and 
evaluate the reclaimed land. 

1 11.7 

4.8m Constraints to Reclamation Discuss any constraints to 
reclamation such as timing of 
activities, availability of materials 
and influence of natural processes 
and cycles. 

1 11.3.4 

4.8n Soil-Related Constraints to 
Reclamation 

Discuss any soil-related constraints 
or limitations that may affect 
reclamation. 

1 11.3.4 

4.8o Revegetation revegetation for the disturbed 
terrestrial areas, identifying the 
species types that will be used for 
seeding or planting, and the 
vegetation and weed management 
practices 

1 11.3 

4.9 Terrestrial 
4.9.1 General Terrestrial 

Considerations 
Review current biophysical 
conditions and identify the nature, 
location and duration of changes 
anticipated as a result of the 
Project. 

2 17.5, 17.7, 17.8, 
18.5, 18.7, 18.8, 
19.5, 19.,19.8, 
21.3.3, 21.3.4, 
21.4.3, 21.4.4, 
21.5.3, 21.5.4 

4.9.1a Pre-Disturbance Landscape Describe and map the pre-
disturbance landscape, elevation 
and drainage patterns of the Study 
Areas including location of proposed 
footprint.  

2 12.5, 17.5, 18.5 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.9.1b Anticipated Changes to 
Topography, Elevation, and 
Drainage 

Provide an assessment of the 
anticipated changes to the pre-
disturbed topography, elevation and 
drainage patterns of the Study 
Areas. 

2 12.7, 17.7 

4.9.1c Baseline Biophysical 
Conditions 

Address baseline biophysical 
conditions, including topography, 
soil and vegetation characteristics, 
and wildlife capability within the 
Study Area. Conduct the necessary 
surveys to characterize the 
biophysical resources in the Study 
Area, and to assist in reclamation 
planning. 

2 17.5, 18.5, 19.5, 
21.3.3, 21.4.3, 
21.5.3 

4.9.1d Potential Effects of Project 
Components 

Address components of the Project 
that will potentially affect these 
biophysical resources, including 
soils, vegetation, wildlife and 
biodiversity. 

2 17.2, 17.7, 18.2, 
18.7, 19.2, 19.7 

4.9.1e Mitigation Plans Address mitigation plans to 
minimize these effects.  

2 17.6, 18.6, 19.6 

4.9.1f Cumulative Effects Assess the relative contribution of 
the Project (after mitigation) to 
regional cumulative pressures on 
biophysical resources (e.g., project 
contributions to cumulative potential 
acid input [PAI]).  

2 17.8, 18.8, 19.8, 
21.3.4, 21.4.4, 
21.5.4 

4.9.2 Soil    
4.9.2a Soil Types and Distribution Describe and map the soil types 

and their distribution in the LSA 
according to appropriate soil survey 
procedures and intensities. 

2 17.5 

4.9.2b Soil Resources and 
Ecological Context 

• provide an ecological context of 
the soil resource by supplying a 
soil survey report and maps 
following Soil Survey Handbook, 
Vol. 1 (Agriculture Canada, 1987) 
and The Canadian System of Soil 
Classification Third Edition 
(Agriculture and Agri-Food 
Canada, 1998) to include: 

• SIL (survey intensity level) 1 for 
the development footprint areas; 

• SIL 2 for other areas in the Local 
Study Area;  

Appropriate level of detail to 
determine the effect of the Project 
on soil types and quality, with some 
emphasis on potential acidification, 
on the Regional Study Area 

2 17.5 
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Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.9.2c Soil Properties and Land 
Capability 

Characterize the pre-disturbance 
morphological, physical and 
chemical properties of the soil types 
and assess the pre-disturbance land 
capability. 

2 17.5 

4.9.2d Soil Conservation and 
Reclamation Plan 

Develop a soil conservation and 
reclamation plan for the PDA. 
Describe the suitability and 
availability of soil materials within 
the PDA for reclamation. Outline the 
criteria and methods to be used in 
salvaging soils. Describe the 
procedures for soil handling and 
storage for reclamation within the 
PDA. 

1 11.0 

4.9.2e Sensitivity to Acid 
Deposition 

Discuss sensitivity of local and 
regional soils to acidic deposition for 
baseline, application and cumulative 
scenarios. 

2 21.3.3, 21.3.4 

4.9.2f Potential Impacts to Soil 
and Mitigation Strategies 

Identify any activities associated 
with the Project, which may cause 
soil contamination or soil 
deterioration and changes to land 
capability at the local and regional 
scale and discuss mitigation 
strategies to reduce potential 
impact. 

2 17.7 

4.9.2g Soil Monitoring and 
Management 

Discuss the regulatory requirements 
for soil monitoring or soil 
management of potential impacts of 
the Project to soils in the 
development area and areas that 
may be potentially affected. 

2 17.9 

4.9.3 Vegetation    
4.9.3a Baseline Vegetation 

Conditions 
Conduct an inventory, map and 
describe the existing terrestrial, 
wetland and aquatic vegetation. 
Include any rare vascular and non-
vascular plant species and rare 
plant communities in the Study 
Areas. 

2 18.5 

4.9.3b Potential Impacts to 
Vegetation 

Describe and assess potential 
impacts of the project construction 
and operation on vegetation 
(abundance, diversity, health, rare 
species and rare plant communities) 
in the Study Areas. 

2 18.7, 18.8 
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Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.9.3c Mitigation Strategies Describe and discuss measures to 
be implemented to mitigate and 
monitor potential impacts of the 
Project on vegetation in the Study 
Areas. 

2 18.6 

4.9.3d Vegetation Monitoring 
Programs 

Discuss how vegetation monitoring 
programs will be used to adaptively 
manage the mitigation measures 
and monitoring programs. 

2 18.9 

4.9.4 Wildlife Describe existing wildlife resources 
(amphibians, reptiles, birds and 
terrestrial and aquatic mammals), 
their use and potential use of 
habitats in the Study Areas. 
Document the anticipated changes 
to wildlife in the Study Areas. 

2 19.5 

4.9.4a Listed Wildlife Species Document and describe those 
species listed by Alberta Fish and 
Wildlife (at risk, may be at risk and 
sensitive species in the General 
Status of Alberta Wild Species 
2000) and COSEWIC (endangered, 
threatened, vulnerable in Canadian 
Species at Risk 2002) found within 
the Study Areas, using recognized 
survey protocols. 

2 19.5 

4.9.4b Potential Impacts on Wildlife Describe and assess potential 
impacts of the Project on wildlife 
species found in the Study Areas. 
These include impacts on critical 
habitat, habitat availability and 
quality, and habitat fragmentation 
and loss. These impacts should be 
described for the various phases of 
the Project both locally and 
cumulatively with other activities in 
the Study Areas. 

2 19.7, 19.8 

4.9.4c Mitigation Strategies Discuss proposed strategies to 
minimize and/or mitigate impacts on 
the species and their habitats that 
are found in the Study Areas. These 
strategies should be tailored to the 
various phases of the Project and 
meet the expectations of relevant 
wildlife legislation. 

2 19.6 
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Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.9.4d Wildlife Monitoring 
Programs 

Identify and discuss proposed 
monitoring programs that will be 
implemented during various phases 
of the Project to evaluate the 
effectiveness of mitigative strategies 
to reduce impacts on the species 
and their habitats that are found in 
the Study Areas. Describe how the 
results from the monitoring 
programs will also be used to 
evaluate the effectiveness of the 
programs themselves. 

2 19.9 

4.9.4e Integration with Existing 
Wildlife Studies 

Discuss any existing wildlife studies 
that may be occurring in the Study 
Areas and how PCOSI plans to 
integrate its operational and 
mitigation activities with those 
studies. 

2 19.9 

4.9.5 Biodiversity and 
Fragmentation 

 2 18.7.3, 19.7.2 

4.9.5a Potential Impacts to Local 
Biodiversity 

Discuss how the impacts defined in 
the EIA report could affect local and 
regional biodiversity and habitat 
fragmentation, both project specific 
and cumulatively. Use quantitative 
data where possible to describe the 
potential effects on biodiversity and 
habitat. 

2 18.7, 18.8, 19.7, 
19.8 

4.9.5b Potential Contributions to 
Changes in Regional 
Biodiversity 

Discuss the contribution of the 
Project to any anticipated changes 
in regional biodiversity, including 
measures to minimize such 
changes. 

2 18.7, 18.8, 19.7, 
19.8 

4.9.5c Mitigation and Monitoring 
Plans 

Discuss how PCOSI’s plans for 
mitigation and monitoring will meet 
the expectations of Sustaining 
Alberta’s Biodiversity An Overview 
of Government of Alberta Initiatives 
Supporting the Canadian 
Biodiversity Strategy (Alberta 
Environmental Protection, 1998). 

2 18.5, 18.6, 18.9, 
19.6, 19.9 

4.9.5d Habitat Fragmentation Determine the current and proposed 
level of habitat fragmentation for the 
Study Areas. 

2 19.5.3, 19.7.3 

4.9.5e Fragmentation Analysis 
Techniques 

Describe the techniques used in the 
fragmentation analysis. 

2 19.7 
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Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.9.5f Potential Effects from 
Fragmentation 

Identify and evaluate the extent of 
potential effects from fragmentation 
(e.g., potential introduction of non-
native plant species on native 
species composition and any 
changes to plant communities) 
resulting from project activities. 

2 19.7, 19.8 

4.9.5g Mitigation Measures for 
Fragmentation 

Discuss measures to mitigate, 
monitor and reclaim impacts from 
fragmentation. 

2 19.6, 19.9 

4.10 Surface Water and Groundwater 
4.10.1 Surface Water Hydrology 

and Quality 
Discuss baseline surface hydrology 
conditions. Identify components of 
the Project that will affect these 
conditions from a local and regional 
perspective. 

2 12.2, 12.5, 13.2, 
13.5 

4.10.1a Existing Drainage, 
Waterbodies, and Wetlands 

Discuss existing drainage patterns, 
surface waterbodies, and wetlands 
within local and regional Study 
Areas, and the seasonal flow/water 
level characteristics of these 
waterbodies. 

2 12.5, 18.5 

4.10.1b Alterations to Drainage Discuss project-related temporary 
and permanent alterations to these 
drainage patterns and waterbodies. 

2 12.6.1.1, 12.7.2 

4.10.1c Possible Water Diversions Discuss possible water diversions 
and return flows from these 
drainage channels and waterbodies 
under a variety of operating 
conditions and scenarios including, 
emergency conditions, low flow, or 
drought conditions. 

2 12.7.2, 12.7.3, 
12.7.6 

1 5.2.3, 5.3.6 4.10.1d Runoff Management Effects Discuss effects of site runoff 
management on flow/level 
characteristics in these drainage 
channels and waterbodies. 

2 12.7.3 

1 5.2.3 4.10.1e Mitigation of Runoff 
Management Effects 

Discuss mitigation plans to minimize 
these effects and the loss of 
wetland and function. 2 12.6, 18.6.1.4 

4.10.1f Cumulative Effects on 
Surface Water Quantity 

Discuss the relative contribution the 
Project (after mitigation) to regional 
cumulative pressures on surface 
water resources. 

2 12.8 
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Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.10.1g Hydrological Monitoring Discuss a monitoring program to 
assess hydrological impacts and 
assess performance of mitigation 
plans and water management 
systems. 

2 12.9 

4.10.1h Cumulative Impacts discuss cumulative impact of water 
withdrawal on the North 
Saskatchewan River or any other 
potential water source 

2 12.8.3 

1 6.3.1.6 4.10.1i Impacts of Climate Change discuss the potential impact of 
climate change on the requirement 
of water withdrawal during low flow 
periods 

  

4.10.1j Surface Water Quality Discuss existing water quality 
characteristics in surface 
waterbodies within the Study Areas, 
including but not limited to: 
temperature, pH, conductivity, 
nutrients, hydrocarbons, cations and 
anions, metals, dissolved oxygen, 
and suspended sediments, 
phenolics, color and other water 
constituents potentially relevant to 
the effluent discharges and impact 
assessment;  

2 13.5 

4.10.1k Sensitivity of Surface Water 
to Acid Deposition 

Discuss the potential project related 
and cumulative impacts of acidifying 
and other air emissions on surface 
water quality in the local and 
regional waterbodies. 

2 21.6.3, 21.6.4 

4.10.1l Surface Runoff Effects on 
Waterbodies 

Discuss effects of site runoff on 
water quality in surface waterbodies 
within the Study Area. 

2 13.7.4 

4.10.1m Effects on Surface Water 
Quality 

Discuss the impacts on surface 
water quality with in the Study Area 
from: 
• change in ground water 

movement 
• spills  
• contaminated groundwater 

resulting from spills; and 
• surface water withdrawals 

(Project and Cumulative). 

2 13.7.2, 13.7.3, 
13.7.4 

4.10.1n Mitigation of effects on 
Surface Water Quality 

Discuss mitigation plans to minimize 
these effects. 

2 13.6 
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Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

1 5.2.3, 5.2.6 4.10.1o Surface Water Quality 
Protection Plan 

Discuss a plan and implementation 
program for the protection of 
surface water quality, addressing 
the following:  
• surface water monitoring program 

for early detection of potential 
contamination and assistance in 
remediation planning;  

• surface water remediation 
options to be considered for 
implementation in the event that 
adverse effects are detected. 

2 13.6, 13.9 

4.10.1p Cumulative Effects on 
Surface Water Quality 

Discuss the relative contribution of 
the Project (after mitigation) to 
regional cumulative effects on 
surface water quality (e.g., project 
contributions to lake acidification). 

2 13.8 

4.10.1q Potential Impacts on 
Surface Water from Acid 
Deposition 

Discuss the significant and potential 
impacts on surface water quality 
within the Study Areas resulting 
from the Project, including site 
runoff and project-related 
wastewater discharges, that may 
indicate a potential adverse effect or 
exceedance of the Surface Water 
Quality Guidelines for Use in Alberta 
(November 1999) or Canadian 
Water Quality Guidelines. 

2 21.6.4 

4.10.2 Groundwater Quantity and 
Quality 

Discuss baseline groundwater 
conditions and identify components 
of the Project that will affect 
groundwater from a local and 
regional perspective. 

2 11.2, 11.5 

4.10.2a Hydrogeological Description Provide a discussion of the 
characteristics of major aquifers, 
aquitards, and aquicludes in the 
Project area.  

2 11.5 

4.10.2b Lithology and Stratigraphy Provide lithology, thickness and 
stratigraphic continuity of both 
surficial and bedrock geologic units 
within the Study Area 

2 11.5 

4.10.2c Hydrogeology Provide hydrogeologic information 
including hydraulic properties, depth 
to water, flow direction, velocity and 
connectivity with surface 
waterbodies of the geologic units. 

2 11.5 
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Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.10.2d Groundwater Quality Provide groundwater quality 
information of the hydrogeologic 
units in the Study Area, including 
but not limited to background 
concentrations of major ions, 
dissolved metals and BTEX. 

2 11.5 

4.10.2e Groundwater Mapping Provide maps and cross-sections 
that include groundwater table and 
piezometric surfaces based on 
identifiable groundwater systems 
and accurate data sources, such as 
drill holes. 

2 11.5 

4.10.2f Results of Hydrogeological 
Investigations 

Provide results of any new 
hydrogeological investigations, 
including methodology. 

2 11.5 

4.10.2g Inventory of Groundwater 
Users 

Provide an inventory of groundwater 
users in the Project Area. Identify 
potential groundwater use conflicts 
and proposed resolutions. 

2 11.5.8 

4.10.2h Effects of Groundwater 
Withdrawal on Existing 
Groundwater Regimes 

Provide an assessment of potential 
effects of Project-related water 
withdrawal on groundwater levels, 
effects on local and regional 
groundwater regimes, including 
vertical gradients and discharge 
areas. 

2 11.7 

4.10.2i Effects of Groundwater 
Withdrawal on 
Environmental Resources 

Provide an assessment of the 
effects of groundwater 
withdrawal/dewatering and its 
implications for other environmental 
resources, including flows and water 
levels in local streams, wetlands, 
vegetation and soil saturation. 

2 11.7, 12.2, 17.7.5, 
18.7.4 

4.10.2j Effects of Project on 
Groundwater Quality 

Provide an assessment of potential 
effects of Project-related activities 
and surface releases (e.g., 
accidental contaminant spills) and 
down-hole wastewater and acid gas 
injection on groundwater quality. 

2 11.7 

4.10.2k Justification of 
Hydrogeologic Models 

Provide a justification for the 
selection of hydrogeologic models 
used, including identifying any 
model shortcomings or constraints 
on findings, and any surrogate 
parameters that were used as 
indicators of potential aquifer 
contamination due to the Project. 

2 11.7.1 
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Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

1 10.3.4 4.10.2l Groundwater Protection 
Program 

Provide a plan and implementation 
program for the protection of 
groundwater resources, addressing 
the following:  
• groundwater monitoring program 

for early detection of potential 
contamination and assistance in 
remediation planning;  

• groundwater remediation options 
to be considered for 
implementation in the event that 
adverse effects are detected. 

2 11.9 

1 10.3.4 4.10.2m Groundwater Monitoring 
and Sustainability 

Monitor the sustainability of 
groundwater production or 
dewatering effects. 2 11.9 

4.11 Aquatic Resources Identify components of the Project 
that will affect baseline aquatic 
conditions from a local and regional 
perspective. Discuss: 

2 14.2 

4.11a Baseline Aquatic Resource 
Conditions 

Discuss baseline aquatic resource 
conditions, including fish, epilithic 
algae and benthic invertebrate 
habitat capability in waterbodies 
within the Study Area. Conduct the 
necessary surveys to characterize 
the aquatic resources in the Project 
Area. 

2 14.5 

4.11b Nutrient Enrichment Discuss the potential for nutrient 
enrichment if nutrients are 
discharged to the aquatic 
environment from both the project 
and cumulative perspectives 

2 13.7.5, 13.8, 
14.7.7, 14.8.3 

4.11c Potential Effects on Aquatic 
Resources 

Discuss components of the Project 
that may affect aquatic resources 
within the Study Area, their impact 
on the Study Area and significance. 

2 14.2 

4.11d Cumulative Effects on 
Aquatic Resources 

Discuss cumulative effects of the 
impacts that already exist, including 
use of fertilizer and water draw and 
potential project-related impacts on 
the aquatic resources in relevant 
waterbodies. 

2 14.8 

4.11e Mitigation of Effects on 
Aquatic Resources 

Discuss mitigation plans to minimize 
these effects. 

2 14.6 

4.11f Cumulative Effects on 
Aquatic Resources 

Provide an assessment of the 
relative contribution of the Project 
(after mitigation) to regional 
cumulative effects on aquatic 
resources (e.g., project 
contributions to lake acidification) 

2 14.8, 21.6.4 
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Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

4.11g Potential for Contamination 
of Fish 

Discuss the potential for 
contamination of fish and fish 
habitat by wastewater discharges 
relative to fish consumption 
guidelines. 

2 14.7, 14.8 

4.11h Aquatic Habitat Monitoring 
Programs and Mitigation 

Discuss programs to monitor 
aquatic habitat quality and the 
effectiveness of mitigation 
strategies. 

2 14.9 

4.11i Key Indicator Species the key indicator species and 
stressors related to the Project 

2 14.5, 14.7 

5.0 Environmental Effects Monitoring 
1 6.2, 10.3, 5.2.3 5.0 Environmental Effects 

Monitoring 
Describe environmental effects 
monitoring (EEM) activities that 
PCOSI will undertake to manage 
effects, and confirm the 
performance of mitigative 
measures. 

2 5.9, 6.6, 7.6, 8.6, 
11.9, 12.9, 13.9, 
14.9, 17.9, 18.9, 
19.9, 21.8, 23.10, 
24.9, 25.9 

1 6.2.2, 6.2.3 5.0a Monitoring Activities 
Independent of 
Stakeholders 

Address monitoring activities and 
initiatives that PCOSI is proposing 
to conduct independently of other 
stakeholder activities in the region. 

2 5.9, 6.6, 7.6, 8.6, 
11.9, 12.9, 13.9, 
14.9, 17.9, 18.9, 
19.9, 21.8, 23.10, 
24.9, 25.9 

1 6.2.4.4, 9.3 5.0b Monitoring Activities and 
Stakeholder Collaboration 

Address monitoring activities that 
PCOSI is proposing to conduct 
collaboratively with other 
stakeholders. Include in this 
discussion the role that PCOSI 
anticipates taking in each of the 
programs. 

2 5.9 

1 6.2.4.4, 9.3 5.0c Monitoring Follow-up and 
Communication 

Address mechanisms for sharing 
results, reviewing findings, and 
adjusting programs should 
monitoring identify unanticipated 
consequences of PCOSI’s 
operations or mitigation plans, 
including:  
• corporate adaptive management 

strategies; and  
• consultation with regulators, 

public stakeholders, and, if 
necessary, regional management 
forums. 

2 9, 15, 20, 28 

5.0 Public Health and Safety 
6.0 Public Health and Safety Describe those aspects of the 

Project that may have implications 
for public health and determine 
whether there may be implications 
for public health arising from the 
Project. 

2 23.2 
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of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

6.0a Human Health Information 
and Assessment 

Identify and discuss the data and 
methods used by PCOSI to assess 
the impacts of the Project on human 
health and safety. 

2 23.4 

6.0b Human Health Effects Assess the potential health 
implications of the compounds that 
will be released to the environment 
from the proposed operation in 
relation to exposure limits 
established to prevent acute or 
chronic adverse effects on human 
health. 

2 23.7, 23.8 

6.0c Cultivated and Natural Food Identify the human health impact of 
the potential contamination of 
cultivated and natural food sources 
taking into consideration all project 
activities. 

2 23.4, 23.7 

6.0d Human Health and 
Vegetation Consumption 

Provide information on samples of 
selected species of vegetation 
known to be consumed by humans 

2 23.4, 23.7 

6.0e Potential Human Health 
Effects and Water, Air, and 
Soil Quality  

Discuss discuss the potential to 
increase human exposure to 
contaminants from changes to water 
quality, air quality and soil quality 
taking into consideration all project 
activities. 

2 23.7 

6.0f Stakeholder Concerns Document the health and safety 
concerns raised by stakeholders 
during consultation on the Project 

2 23.7 

6.0g Cumulative Health Effects Assess cumulative health effects to 
receptors, that are likely to result 
from the Project in combination with 
other existing, approved, and 
planned projects 

2 23.7, 23.8, 23.9 

6.0h Follow-up Work Identify, as appropriate, anticipated 
follow-up work, including regional 
cooperative studies. Identify how 
such work will be implemented and 
coordinated with ongoing air, soil 
and water quality initiatives. 

2 23.10 

6.0i Potential Health and Safety 
Impacts From Traffic, 
Leaks, and Spills  

Identify and discuss potential health 
and safety impacts due to higher 
regional traffic volumes and the 
increased risk of accidental leaks 
and spills. 

2 23.4 
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Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

6.0j Emergency Response Plan Provide a summary of PCOSI's 
emergency response plan and 
mitigation plans to ensure public 
safety during construction, operation 
and reclamation of the Project. 
Include prevention and safety 
measures for wildfire occurrences, 
water saturated plume from the 
cooling towers, icy roads in winter 
months, accidental release or spill 
of chemicals to the environment and 
failures of structures retaining water 
or fluid wastes. 

1 10.2.5 

6.0k Emergency Communication 
with Local Contacts 

Describe how local residents will be 
contacted during an emergency and 
what type of information will be 
communicated to them. 

1 10.2.5 

6.0l Emergency Response 
Agreements 

Describe existing agreements with 
area municipalities or industry 
groups such as, safety co-
operatives, emergency response 
associations and municipal 
emergency response agencies. 

1 9.3.2, 10.2.5 

6.0m Mitigation Strategies Describe the mitigation strategies 
that will be utilized to ensure public 
safety as moist air is emitted from 
cooling towers.  

1 2.6.6 

7.0 Historical Resources    
7.0a Consultation with Alberta 

Community Development 
Provide evidence of consultation 
with and clearance from Alberta 
Community Development. Provide a 
general overview of the results of 
any previous historical resource 
studies that have been conducted in 
the historical resources Study Area, 
including archaeological resources, 
palaeontological resources, historic 
period sites, and any other historical 
resources defined in the Alberta 
Historical Resources Act 

2 25.5.1 

7.0b Historical Resources 
Overview 

Provide a summary of the results of 
the Historical Resources Impact 
Assessment that is carried out with 
respect to the Project. The Historical 
Resources Impact Assessment 
must encompass all projected 
development and impact areas with 
boundaries of the Upgrader Project 

2 25.5, 25.7, 25.8 
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of TOR Title Description Summary 
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7.0c Historical Resources 
Management 

Provide an outline of the historical 
resources management program 
and schedule of field investigations 
that may be required to mitigate the 
effects of the Project on historical 
resources 

2 25.9 

8.0 Socio-Economic Factors    
8.0 Socio-Economic Factors Provide information on the 

economic effects of the Project. 
2 26 

8.0a Number and Distribution of 
People Affected by the 
Proposal 

Address the number and distribution 
of people who may be affected by 
the proposal. 

2 26.4.1, 26.4.2 

8.0b Area Economic Status Address information on the 
economic status of the area and the 
contribution of the proposed 
development. 

2 26.4.2.1 

8.0c Project Social Impacts Provide information on the social 
impacts of the Project on the Study 
Area and on Alberta including:  
• local employment and training;  
• local procurement;  
• population changes;  
• demands on local services, and 

infrastructure; and  
• regional and provincial economic 

benefits. 

2 26.6 

8.0d Impacts on Transportation, 
Traffic, and Services 

Discuss the impacts of the Project 
during construction and operation 
phases, on transportation planning, 
traffic and local services 

2 26.6.7, 26.6.8 

8.0e Project Economic Impacts Summarize the economic impacts of 
the Project on the Study Area and 
on Alberta, having regard for capital, 
labour, and other operating costs 
and revenue from services 

2 26.6.3 

8.0f Policies on Use of Goods 
and Services 

Discuss PCOSI’s policies and 
programs respecting the use of 
local, Alberta, and Canadian goods 
and services 

2 26.5 

8.0g Regional Breakdown of 
Industrial Benefits 

Provide an estimated breakdown of 
Alberta, other Canadian and non-
Canadian industrial benefits for 
project management/engineering; 
equipment and materials; 
construction labour, and total overall 
project 

2 26.6.3 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

8.0h Local Employment and 
Business Development 
Opportunities 

Identify the employment and 
business development opportunities 
the Project may create for local 
communities and the region 

2 26.5, 26.6.4 

8.0i Labour Provide a breakdown of the labour 
force, type of employment, and 
number of employees with respect 
for the construction and operational 
workforces. Identify when the peaks 
in labour requirements will occur, 
the extent of the peaks and the 
source of labour for the Project. 

2 26.6.3 

9.0 Public Consultation Requirements   
  PCOSI shall undertake a 

consultation program during the 
preparation of the EIA report 
including: 
• residents of surrounding 

communities; 
• recognized land users of the 

Local Study Area; 
• industrial, recreational, 

environmental groups and 
individuals expressing a formal 
interest in the Project; 

• federal, provincial, and municipal 
regulators, as applicable; 

• other operating or planned 
developers in the region 

Describe and document the public 
consultation program implemented 
including plans to coordinate 
consultation activities with other 
developers in the area. Record any 
concerns or suggestions made by 
the public and demonstrate how 
these concerns have been 
addressed. Discuss: 
• how the concerns and issues 

identified by PCOSI and 
stakeholders influenced the 
Project development, design, 
impact mitigation and monitoring 
or how it was addressed or 
discounted; 

• the type of information provided 
and the issues discussed, 
including those that have been 
resolved and those that remain 
outstanding; 

1 9.2 
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Table A-1: Concordance with Terms of Reference for the Sturgeon Upgrader 
Project (cont’d) 

Section 
of TOR Title Description Summary 

Volume of 
EIA Section of EIA 

  • in consideration of unresolved 
issues, the key alternatives which 
have been identified by PCOSI 
and stakeholders for future 
consultations as well as 
mechanisms and timelines for 
that resolution; 

• plans to maintain and support the 
public consultation process 
following completion of the EIA 
review; and 

any agreements reached with 
stakeholders regarding PCOSI’s 
operations and activities 
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Table B-1: Concordance of Application with EUB Directive 23: 
Guidelines Respecting an Application for a Commercial Crude Bitumen Recovery 

and Upgrading Project 
EUB Directive 23 Information Requirements 

Section Description Location 
1.0 General Information  
1.1 Introduction  
 The application should include: a brief project summary, objectives, 

approvals requested, technical and economic details, biophysical and 
social impact assessment and benefit-cost analysis. 

Volume 1: 
1.1, 1.3, 1.4, 1.5, 
1.7, 12, 13 

1.2 Regulatory Approval Process  
 Preliminary Disclosure; Application for Approval; Operating Permits, 

Licences and Approvals; and Abandonment Approval and 
Reclamation Certification 

Volume 1: 
1.8, 9.2.1 

1.3 Relationship between EIA and Operational Permits, Licences and 
Approvals 

 

 Provide level of detail in EIA sufficient to allow regulatory authorities 
to make informed decisions on whether or not a project should 
proceed. 

Volume 1, 
Volume 2: 
1–28 

1.4 Preproduction Approvals  
 Preliminary Development and Reclamation Approval can be issued 

for early project development if sufficient information is provided in the 
ERCB Application and EIA. 

N/A 

1.5 Project Description  
 Provide the following project description information:  
1.5.1 Act and section under which application is made Volume 1: 

1.8 
1.5.2 name and address of applicant and partners and details of company 

incorporation 
Volume 1: 
1.2, 1.8.4 

1.5.3 statement of need for and timing of the project Volume 1: 
1.4, 1.5.3 

1.5.4 scheme description including, location, size, scope, schedule, 
preconstruction, startup, duration and reasons for proposed schedule 

Volume 1: 
1.3, 1.5, 8.1.2, 
8.1.5 

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

Volume 1: 
1.3, Figure 1-2, 
Figure 1-3 
Volume 2:  
24.1, 24.5, 26.1, 
26.4 
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Table B-1: Concordance of Application with EUB Directive 23: 
Guidelines Respecting an Application for a Commercial Crude Bitumen Recovery 

and Upgrading Project (cont’d) 
EUB Directive 23 Information Requirements 

Section Description Location 
(a) map of surface and subsurface lease holds Volume 2: 

5.4.3, Figure 5-2 
24.5.4.4, 
Figure 24-3 

1.5.6 

(b) maps with legal description illustrating landowners Volume 2: 
Section 23.3, 
Figures 23-1, 
23-1a, 23-1b 

1.5.7 map of existing development and topography of the area Volume 2: 
5.4.3, Figure 5-2 
24.5.4.4, 
Figure 24-3 

1.5.8 aerial photo of proposed project facilities Volume 1: 
1.3 

1.5.9 general description of storage and transportation facilities for the final 
hydrocarbon product, including pipeline size and ownership 

Volume 1: 
1.5.1, 4.4, 6.1.2 

1.5.10 proposed rate of production of the product over the term of the project 
life 

Volume 1: 
1.1, 1.5.2.1 

1.5.11 description of the oil sands owned or leased Volume 1: 
1.5.2.2 

1.5.12 description of negotiations with the freehold, leasehold or mineral 
surface rights owners 

Volume 1: 
1.5.2.2 

1.5.13 description of proposed energy sources, possible alternatives rates of 
use, and sources and supply 

Volume 1: 
4.1.1, 4.1.4, 
4.2.1 

1.5.14 results of publication information programs planned or initiated Volume 1: 
9.2.3, 9.2.4 

1.5.15 term of approval sought, including expected start and completion 
dates of the scheme 

Volume 1: 
1.5.3, 1.8.1 

1.5.16 name of person responsible for the application Volume 1: 
Letter of 
Transmittal 

2.0 Technical Information  
2.1 Surface Mining Operations 
2.2 Underground Access and Development 
2.3 In Situ Operations 

Not Applicable 
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Table B-1: Concordance of Application with EUB Directive 23: 
Guidelines Respecting an Application for a Commercial Crude Bitumen Recovery 

and Upgrading Project (cont’d) 
EUB Directive 23 Information Requirements 

Section Description Location 
2.4 Processing Plant  
 Provide the following technical information required for a processing 

plant under Section 11 of the Act: 
 

2.4.1 A separate description of the bitumen extraction, upgrading, utilities, 
refining and sulphur recovery facilities including: 
(a) a discussion of the process 
(b) process flow diagrams indicating major equipment, steam rates 

and composition, and the proposed production measurement 
devices, characteristics and locations 

(c) chemical and physical characteristics and properties of feeds and 
product materials 

(d) the relationship between ore quality, processing, and sludge 
generation and storage (not applicable) 

Volume 1: 
1.5.2, 2.1, 2.2, 
2.4, 2.5, 2.6 

2.4.2 Overall material and energy balances, including recoveries, water use 
and energy efficiency 

Volume 1: 
3, 5, 6.2.3 

2.4.3 A description of the quantity of products, byproducts and discard 
generated and their disposition 

Volume 1: 
3.2, 7.2 

2.4.4 A description of the treatment and disposal of surface drainage from 
the processing plant, product storage and discharge areas 

Volume 1: 
4.4, 5.3.5 

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

Volume 1: 
2.3 

2.4.7 A sample set of production accounting reports for the central plant 
facility using flows from identified measurement points and calculated 
flows 

Not Applicable 

2.5 Electrical Utilities and External Energy Sources  
 For onsite electrical utilities that will not be interconnected to 

provincial electrical system and external energy sources, provide the 
following technical information: 

Volume 1: 
2.5.2, 2.6.9 

2.5.1 A description of any electrical generating facilities  Volume 1: 
4.1.1 

2.5.2 Identify the source, quality and quantity of fuels, electricity or steam 
obtained from beyond project site 

Volume 1: 
4.1 

2.5.3 Options to eliminate the need for offsite energy resources Volume 1: 
2.5, 2.7, 2.5.2, 
2.6.9, 3.2.1, 
4.1.1 
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Table B-1: Concordance of Application with EUB Directive 23: 
Guidelines Respecting an Application for a Commercial Crude Bitumen Recovery 

and Upgrading Project (cont’d) 
EUB Directive 23 Information Requirements 

Section Description Location 
3.0 Economic Information  
2.6 Environmental Control  
 Provide the following technical information:  
2.6.1 A description of air and water pollution control and monitoring 

facilities, including a liquid spill contingency plan 
Volume 1: 
4.4, 5.2.3, 5.3.5, 
6.2, 10.3 

2.6.2 A description of the water management program including: 
(a) proposed water source and expected withdrawal 
(b) source water quality control 
(c) wastewater program 
(d) water balance for the proposed scheme 
(e) produced-water cleanup-recycle program (in situ operations) 

(reference il 89-5 water recycle and water use information for in 
situ oil sands facilities in Alberta) 

(e) underground operations (not applicable) 

Volume 1: 
5 

2.6.3 A description of surface drainage collection, treatment and disposal Volume 1: 
5.2.3, 5.3 

2.6.4 A description of the air and water pollution control and monitoring 
facilities 

Volume 1: 
5.2.3, 5.3, 6.2.4 

2.6.5 A description of the emission control system including: 
Stack design criteria and process data 
Any additions of residue gas or natural gas to maintain ambient 
concentrations of SO2 and NOX under clear air act and clear air 
regulations 
Methods proposed for control of all air pollutants 
Monitoring program for H2S, SO2, total sulphation, hydrogen sulphide 
sulphation, soil ph, NOX and hydrocarbons 

Volume 2: 
6.2.4 

 The economic assessment of the proposed project should include: an 
evaluation of the commercial viability of the project, a benefit-cost 
analysis in terms of Alberta, an economic impact analysis of the 
project at the local, provincial and national levels including the 
implications of employment opportunities. 

Volume 1: 
1.5.8, 1.6, 13.2 

3.1 Commercial Viability  
 Provide the following information with respect to commercial viability:  
3.1.1 • an appraisal and projections, on an annual basis including: 

• revenues by product 
• itemized capital and operating costs, with a breakdown of fuel and 

nonfuel operating costs 
• some discussion of project financing 
• royalties and taxes 
• net cash flow 
• marketing arrangements 
• supply arrangements for fuel and electric power 

Volume 1: 
1.5.6, 1.5.7, 1.2, 
13.2, 7, 4.1 
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Table B-1: Concordance of Application with EUB Directive 23: 
Guidelines Respecting an Application for a Commercial Crude Bitumen Recovery 

and Upgrading Project (cont’d) 
EUB Directive 23 Information Requirements 

Section Description Location 
3.1.2 • a description of project costs that includes capital and operating 

costs and the following:  
(a) mining application (not applicable) 
(b) in situ application (not applicable) 
(c) applications – a breakdown for each component of the project 

including: site preparation, production/injection distribution 
system, upgrading, utilities and offsites 

(d) pollution abatement and monitoring – a breakdown related to 
overall project costs 

Volume 1: 
1.5.6, 1.5.7 

3.2 Benefit-Cost Analysis  
 Provide the following benefit-cost analysis information:  
3.2.1 • a summary of any additional quantifiable public benefits and costs 

incurred during construction and operation 
Volume 2: 
26.6 

3.2.2 • a summary of any nonquantifiable public benefits and costs 
incurred each year during construction and operation of the 
project  

Volume 2: 
26.6 

3.3 Economic Impact  
 Provide the following economic impact information:  
3.3.1 • an appraisal of the economic impact of the project on the 

regional, provincial and national (if any) levels 
Volume 2: 
26.6.3 

3.3.2 • a discussion of any initiative undertaken in conjunction with the 
project to accommodate regional economic priorities and interests 

Volume 2: 
26.5.2.2 

3.3.3 • an assessment of the direct and indirect employment 
opportunities for all groups associated with the project including: 

• a projection of minimum and maximum workforce demand by skill 
categories; identify any perceived shortages and measures that 
could be used to alleviate such shortages 

• an analysis of indirect and inducted employment generated due to 
multiplier 

• a discussion of employment and training arrangements 
• the applicant’s recommendations to various government agencies 

to facilitate the utilization of local, regional and provincial 
workforce in the project 

Volume 1: 
1.7.2 
Volume 2: 
26.6.4 

4.0 Environmental Impact Assessment  
4.1 Introduction  
 All applications for commercial crude bitumen recovery must include 

an EIA that addresses the biophysical and social consequences of 
the development including mitigation options. 

 

4.2 Project Description  
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Table B-1: Concordance of Application with EUB Directive 23: 
Guidelines Respecting an Application for a Commercial Crude Bitumen Recovery 

and Upgrading Project (cont’d) 
EUB Directive 23 Information Requirements 

Section Description Location 
4.2.1 Provide a brief discussion of the scheme, highlighting the important 

environmental aspects. 
Volume 1: 
1.5, 2.6 
Volume 2:  
2 

4.2.2 Provide a summary of the major environmental impacts of the 
scheme, the proposed protection measures and the parties 
responsible for implementing the measures. 

Volume 1: 
4.4, 5.3.5, 6.2, 
10.3, 12 
Volume 2:  
4, 9, 10, 15, 16, 
20, 21, 22, 28 

4.2.3 Provide a summary of the various alternatives considered for major 
features of the scheme and their environmental implications. 

Volume 1: 
2.3, 2.5, 2.6, 2.7 

4.3 Environmental Alternatives  
4.3.1 Discuss the major features of the scheme from an environmental 

alternative perspective. Provide an evaluation of the alternatives and 
discuss the rationale for selecting the alternative proposed for 
approval.  

Volume 1: 
2.3, 2.6, 4.1.2, 
Table 5-2 

5.0 Biophysical Impact Assessment  
 For each of the biophysical categories provide information on the 

following: 
(a) the environmental conditions prior to development 
(b) the possible effects of the development 
(c) the significance of these effects, identifying those requiring 

special attention 
(d) design an environmental protection plan to address areas of 

concern through mitigation, monitoring and research 
(e) any adverse environmental impacts that cannot be resolved 

through mitigation; analyze their implications 

Volume 2: 
1–29 

5.1 Air Resources  
 For climate, meteorology and air quality provide the following: 

(a) climatic and meteorologic information relevant to the 
development 

(b) baseline air quality 
(c) type, volume and source of all emissions; provide a plot plan 
(d) the results of air quality monitoring or modelling studies 
For noise, provide the following: 
(a) a description of baseline noise levels 
(b) a tabulation of the sources of noise and identification of affected 

areas and noise sensitive features (reference ID 88-1 Noise 
Control Directive) 

Volume 2: 
5 and 6 
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Table B-1: Concordance of Application with EUB Directive 23: 
Guidelines Respecting an Application for a Commercial Crude Bitumen Recovery 

and Upgrading Project (cont’d) 
EUB Directive 23 Information Requirements 

Section Description Location 
5.2 Water Resources  
 For water quality provide the following: 

(a) a description of the water quality characteristics of any 
watercourse, waterbody or aquifer that could be affected by the 
scheme; analyze surficial geology relevant to siting of any waste 
disposal sites; identify deep buried channels 

(b) tabulate the type, volume and source of wastewater and 
evaluate the capacity of receiving systems; provide a plot plan of 
any effluent discharge 

(c) provide results of water quality monitoring or modelling studies 
(d) include both point and nonpoint sources in evaluation of effects 

on water quality 
For water quantity describe the following: 
(a) hydrological regime of any affected watercourse, waterbody or 

aquifer 
(b) water requirements, including peak demand and duration, 

offstream storage needs and location of any intake structures or 
source water wells 

(c) water balance (reference IL 89-5 Water Recycle Guideline and 
Water Use Information for In Situ Oil Sands Facilities in Alberta) 

(d) volume estimation of plant-site surface runoff and describe 
measures to be used to control runoff; include location of 
discharge points 

(e) likely effect of the scheme on any surface water or groundwater 
users 

(f) water recycle plans (reference IL 89-5) 

Volume 2: 
11, 12 and 13 

5.3 Topography, Surface Geology and Bedrock Geology  
 Provide a topographic map of development area and describe 

topographic patterns and landforms. 
Describe surficial material and bedrock characteristics of the 
development area. Identify any surficial resources (e.g., sand, gravel, 
clay, peat) that may be affected. 
Identify any surficial materials and landforms that may be sensitive to 
erosion. 

Volume 2: 
11 and 17 

5.4 Soils and Overburden  
 Provide an inventory of soils including type, distribution and 

characteristics. 
Illustrate the location of soil types that will be disturbed. 
Mining operations – not applicable. 

Volume 2: 
17 
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Table B-1: Concordance of Application with EUB Directive 23: 
Guidelines Respecting an Application for a Commercial Crude Bitumen Recovery 

and Upgrading Project (cont’d) 
EUB Directive 23 Information Requirements 

Section Description Location 
5.5 Vegetation  
 Provide an inventory of vegetation communities including: 

• community structure, composition and distribution 
• productivity, succession 
• rare or endangered species, unique communities 
• relation to fisheries and wildlife habitat 
• relation to land use 
For lands in forested areas, provide a forest inventory and impact 
assessment using Albert Forest Service Guidelines for the 
Assessment and Reforestation of Forest Land Distribution. 
Illustrate the location of the various vegetation types that will be 
disturbed. 
Include an evaluation of any possible effects of groundwater 
drawdown on growth and distribution patterns of vegetation 
communities and forest resources. 

Volume 2: 
18 

5.6 Aquatic Resources  
 For aquatic plants and invertebrates provide the following:  

(a) an inventory of higher plants, algae and invertebrates as 
appropriate, including species composition, distribution and 
abundance; productivity, seasonal variation and relation to 
fisheries habitat 

(b) an evaluation of the impact on water quantity and quality 
(c) For fisheries, provide the following information: 
(d) an inventory of fisheries resources including: 

• species composition, distribution and abundance 
• rare or endangered species 
• life history and movements 
• productivity, growth rates and weight-length relationships 
• habitat evaluation, distribution and utilization; critical habitats 
• minimum flow requirements 
• regional and local significance of fish populations 
• angler use and harvesting 
• sensitivity to disturbance 

(e) an evaluation of impacts to the following:  
• water quality and quantity  
• habitat  
• barriers to movement 
• angling pressure 
• increased access 

(f) type, location, quantity and capability of habitat that will disturbed 
or lost (see also Section 5.1.8) 

Volume 2: 
14 
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Table B-1: Concordance of Application with EUB Directive 23: 
Guidelines Respecting an Application for a Commercial Crude Bitumen Recovery 

and Upgrading Project (cont’d) 
EUB Directive 23 Information Requirements 

Section Description Location 
5.7 Wildlife Resources  
 Provide an inventory of wildlife resources in the area including: 

• species, composition, distribution and abundance 
• rare or endangered species 
• migration routes and staging areas 
• habitat evaluation, distribution and utilization; critical habitat 
• regional and local significance of populations 
• hunting and trapping use 
• sensitivity to disturbance 
• Include the following in the evaluation of impacts: 
• habitat effects (loss and alteration) 
• barriers to movements 
• hunting pressure and human presence effects; increased access 

effects 
Document the type, location, quality and capability of habitat that will 
disturbed or lost (see also Section 5.1.8). 

Volume 2: 
19 

5.8 Land Capability  
 Provide inventories (including maps) and evaluations of land 

capabilities (forestry, wildlife, fisheries, recreation). 
Document the area and location of capability classes to be disturbed. 

Volume 2: 
14, 18, 19 

6.0 Social Impact Assessment  
 The assessment is required to follow a basic format that includes 

baseline conditions, impact identification, impact significance, 
mitigation measures and residual impacts for each type of impact 
being considered. 

Volume 2: 
26 

6.1 Population  
6.1.1 Describe the population growth and it distribution in the study area 

assuming the project proceeds and compare it with assumed 
conditions in the absence of the project. Include the following: 
(a) historical population and distribution data 
(b) most likely projection of annual population from date of 

application to appropriate time period after startup 
(c) range in estimate identified in (b); discuss influencing factors 

Volume 2: 
26.4.2.3, 26.4.3, 
26.6.5 

6.2 Services and Infrastructure  
6.2.1 Discuss the project impact on public services at the provincial, 

regional and local levels including: 
(a) a description of basic services presently available 
(b) an assessment of the impact on existing services 
(c) an identification of the need for new services or improvements to 

existing services; how will the applicant facilitate government 
planning for the provision of such services 

Volume 2: 
26.6.7, 26.6.8 
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Table B-1: Concordance of Application with EUB Directive 23: 
Guidelines Respecting an Application for a Commercial Crude Bitumen Recovery 

and Upgrading Project (cont’d) 
EUB Directive 23 Information Requirements 

Section Description Location 
6.3 Land Use  
 (a) Assess land use patterns and impact of project on these 

patterns. Include information about the displacement of other 
land uses and the economic consequences. 

(b) For resource land use, include the following information: 
(i) agriculture 
(ii) forestry: 

• present forest management and timber harvesting 
practices 

• forest road patterns 
• type and size of forestry operations 
• volume and economic value of forest products 

(iii) mineral resources: 
• types of mineral resources (i.e., oil, gas, oil sands, coal, 

sand and gravel) 
• location and size of mineral resources 
• mineral rights 
• volume and economic value of mineral products 

(iv) surficial resources: 
• types of resources (sand, gravel, marl, horticultural peat, 

etc.) 
• location and size 
• volume and economic values 

(v) wildlife and fisheries: 
• location and extent of wildlife and fisheries land uses 
• volume and economic value of wildlife and fisheries land 

use 
• present wildlife and fisheries management and harvesting 

practices 
(vi) recreation: 

• location and extent of recreation land uses including 
water-based activities 

• access to recreational resources and facilities 
• permit use rates and trends 
• special or unique areas 

(vii) access management: 
• location and access in the development area including 

highways, roads and trails 
• present use for industrial purposes, general public access 

and recreation 
(c) Identify project impacts on commercial trapping, fishing or other 

renewable resource harvesting and proposed mitigation 
measures. 

Volume 2: 
24, 26.6.6 
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Table B-1: Concordance of Application with EUB Directive 23: 
Guidelines Respecting an Application for a Commercial Crude Bitumen Recovery 

and Upgrading Project (cont’d) 
EUB Directive 23 Information Requirements 

Section Description Location 
6.4 Housing  
 (a) Discuss any plans to provide housing and other services for 

workforce during the construction phase of the development. 
Identify the location and scope of construction camp and address 
issues such as health services, security and access, recreation, 
etc. 

Volume 2: 
26.6.7.2 

6.5 Quality of Life  
 Provide a general discussion of the impact of the project on the 

quality of life in the study area and any institutional changes that may 
be required to accommodate the development. Include any social 
effects caused by changes in the economic base. 

Volume 2: 
26.6.3, 26.6.4, 
26.6.7, 26.6.8 

6.6 Special Group  
 Identify and assess the impacts on any special population groups in 

the area. 
Volume 2: 
None identified 

6.7 Historical Resources  
 A summary of the historical resource impact assessment should be 

provided where an assessment has been required by the Minister of 
Culture pursuant to the Historical Resources Act. 

Volume 2: 
25 

7.0 Environmental Protection Plan  
 The environmental protection plan is comprised of mitigation 

measures, environmental monitoring and environmental research. 
The plan should address both biophysical and social impacts and 
deal with direct and indirect impacts and onsite and offsite effects. 

Volume 1: 
6.2, 10.3 
Volume 2:  
4, 9, 10, 15, 16, 
20, 21, 22, 28 

7.1 Mitigation Measures  
7.1.1 Describe mitigation measures designed to offset significant 

environmental impacts. 
Volume 2: 
5.7, 6.3, 7.4, 8.4, 
11.6, 12.6, 13.6, 
14.6, 17.6, 18.6, 
19.6, 23.6, 24.6, 
25.6, 26.5 

7.1.2 Describe major residual impacts and discuss their implications. Volume 2: 
5.8, 6.4, 7.5, 8.5, 
11.7, 12.7, 13.7, 
14.7, 17.7, 18.7, 
19.7, 21.3.4, 
21.4.4, 21.5.4, 
21.6.4, 23.7, 
24.7, 25.7, 26.6 
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Table B-1: Concordance of Application with EUB Directive 23: 
Guidelines Respecting an Application for a Commercial Crude Bitumen Recovery 

and Upgrading Project (cont’d) 
EUB Directive 23 Information Requirements 

Section Description Location 
7.2 Environmental Monitoring  
7.2.1 Describe the methods and procedures of monitoring programs. Volume 2: 

5.9, 6.6, 7.6, 8.6, 
11.9, 12.9, 13.9, 
14.9, 17.9, 18.9, 
19.9, 21.8, 
23.10, 24.9, 25.9 

7.2.2 Describe monitoring programs for proposed mitigation measures. Volume 2: 
5.9, 6.6, 7.6, 8.6, 
11.9, 12.9, 13.9, 
14.9, 17.9, 18.9, 
19.9, 21.8, 
23.10, 24.9, 25.9 

7.3 Environmental Research  
7.3.1 Describe any research programs needed to more fully assess certain 

impacts or to develop mitigation measures. 
Volume 2: 
5.9, 6.6, 7.6, 8.6, 
11.9, 12.9, 13.9, 
14.9, 17.9, 18.9, 
19.9, 21.8, 
23.10, 24.9, 25.9 

8.0 Conceptual Development and Reclamation Plan  
 Outline the most recent plan for development and reclamation. 

Emphasize land surface disturbance and land reclamation concepts.  
Volume 1: 
11 

8.1 Overview of the Development  
8.1.1 Briefly describe and provide a map for the major components of the 

scheme and their areal extent, all activities resulting in land surface 
disturbance and a schedule outlining the duration of each activity. 

Volume 1: 
1.3, 2.2, 8.1.5, 
10 

8.2 Life-of-Scheme Development Plan  
8.2.1 Resource Recovery: Provide a summary of the resource recovery 

plan. Include the method, sequence and schedule of development 
and the extent and nature of land surface disturbance. 

Not Applicable 

8.2.2 Infrastructure: Provide a general plan showing the location and extent 
of existing and proposed plants, roads, power lines, pipelines and 
other associated facilities for the life of the project, including a 
generalized construction schedule. 

Volume 1: 
Figure 1-1, 
Figure 2-1, 8.1.5 

8.2.3 Water Management: Provide a conceptual plan illustrating how 
surface water, groundwater and process water will be managed for 
the life of the scheme. 

Volume 1: 
5 

8.2.4 Plant Site and Associated Facilities: Summarize the development 
plans for the plant site and associated facilities including: 
for oil sands mining  
for in situ oil sands projects  

Not Applicable 
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Table B-1: Concordance of Application with EUB Directive 23: 
Guidelines Respecting an Application for a Commercial Crude Bitumen Recovery 

and Upgrading Project (cont’d) 
EUB Directive 23 Information Requirements 

Section Description Location 
8.3 Life-of-Scheme Reclamation Plan  
8.3.1 Conceptual Plan: The plan should focus on: land conservation, 

surface disturbance, reclamation concepts and reclamation options. 
Provide a plan and discussion of: the overall reclamation concept and 
schedule, timber salvage, the availability and volumes of materials 
suitable for reclamation, an estimate of the requirements for salvaging 
and replacing suitable materials, revegetation methods and the 
sequencing of reclamation activities. Provide conceptual reclamation 
plans for major features including:  
(a) for mining operations – not applicable 
(b) for in situ operations – field production facilities, plant sites, 

materials storage sites, waste liquid storage and disposal sites, 
solid waste storage and disposal sites, borrow pits, waste 
management structures and linear disturbances. 

Identify any long-term management and maintenance requirements 
associated with the reclamation and who will be responsible for them. 

Volume 1: 
11 

8.3.2 Restoration of Capability: Discuss postdevelopment site conditions 
including proposed final topography, soil characteristics, surface 
drainage and final vegetation. Provide a map and description of 
projected land capabilities of areas to be reclaimed. Quantitatively 
compare the predevelopment capabilities with the project 
postdevelopment capabilities. 

Volume 1: 
11 
Volume 2:  
12.7.2, 12.7.5, 
17.7.3, 17.7.6, 
18.7.2, 18.7.3 

8.3.3 Development and Reclamation Issues: Evaluate any development or 
reclamation issues that may occur or have been identified; briefly 
identify any problems from biophysical or recovery scheme features. 
Highlight any public reaction issues relating to the mitigation of land 
surface disturbance and land reclamation. 

Volume 1: 
11 

9.0 Solid Waste Management Plan  
9.1 Description  
 Describe solid wastes to be generated by the project including drilling 

fluids and oily wastes. Indicate if any are hazardous. Discuss the 
rationale for the choice of drilling fluid to be used. 

Volume 1: 
10.3.6 

9.2 Disposal Methods  
 Describe the disposal methods to be used; include site selection 

criteria and evaluation. If oily wastes are to be applied to public roads, 
provide documentation as proof of acceptable practice (reference IL 
85-16 Storage, Handling and Disposal of Oily Wastes). If oily wastes 
are to be landfarmed, document the feasibility of this method. 

Volume 1: 
10.3.6 

9.3 Location  
 Identify the location of any proposed landfill including site selection 

criteria and evaluation. 
Volume 1: 
N/A 
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Table C-1: Information required by the Approvals and Registrations Procedure 
Regulation under the Environmental Protection and Enhancement Act (EPEA) 

Alberta Regulation 113/93 Information Requirements and Checklist 
Section Description Location 

(a) The name and address of the applicant;  

 General:   
1.1 Corporately Registered Company Name  
1.2 Mailing Address of Head Office (in Alberta)  
1.3 Mailing Address of Applicable Plant or Regional Office  
1.4 Phone and Telecopier(Fax) Numbers, including e-mail, if available  
1.5 Date  
1.6 Name(s) of contact(s) for this application  
1.7 Signature of Owner/Operator  

Volume 1: 
Letter of 
Transmittal, 1.1, 
1.8.4 

(b) The location, capacity and size of the activity to which the application relates;  
 Location:   
2.1 Legal Land Description (LLD) - based on Land Status Automated 

System (LSAS) (i.e. Meridian - Range - Township - Section - Legal 
Subdivision) 

Volume 1: 
1.3 

2.2 Relation to nearest town, city, or village  Volume 1: 
Letter of 
Transmittal 

2.3 Geographical description (topographic map) including relation to 
nearby watercourses  

Volume 2: 
12.1 

 Capacity (stated design, nominal):   
3.1 Raw material processing capacity, by-product processing capacity, 

finished product capacity  
Volume 1: 
1.5.2.1, 3.2 

3.2 Other appropriate capacity measurements Volume 1: 
3.2 

 Size:   
4.1 Size of the affected area, leased area, and/or plant site (e.g. hectares)  Volume 1: 

Figure 2-1 
4.2 Physical dimensions of the plant site including a plant site map (i.e. 

plot plan)  
Volume 1: 
2.2, Figure 2-1 

4.3 Number of employees working at the facility  Volume 1: 
13.2 
Volume 2: 
28.6.4 
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Table C-1: Information required by the Approvals and Registrations Procedure 
Regulation under the Environmental Protection and Enhancement Act (EPEA) 

(cont’d) 
Alberta Regulation 113/93 Information Requirements and Checklist 

Section Description Location 
(c) The nature of the activity, the change to the activity or the amendment, addition or 
deletion, as the case may be;  
5.1 Provide classification of this facility under the Environmental Protection 

and Enhancement Act Activities Designation Regulation 211/96.  
Volume 1: 
1.8.1 

5.2 Describe the general purpose, raw materials, products, by-products 
(e.g. chemical manufacturing plant, brine pond, waste storage facility, 
etc.). Include quantities used/produced per unit time.  

Volume 1: 
1.1, 1.5.2.2, 2.2, 
3.2 

5.3 Describe the major unit operations (e.g. cooling towers, steam boilers, 
compression, sulphur prilling, etc.).  

Volume 1: 
2.4, 2.5 

5.4 Describe the duration of the project, construction commencement 
date, completion date and commissioning dates of unit(s), production 
facilities and environmental protection and control 
systems/procedures. Include an estimated project cost as well as 
costs of environmental protection and control systems.  

Volume 1: 
1.5.3, 1.5.6, 5.2.3, 
6.2, 8.1.5, 10.3 

Provide scale diagrams of the plant, plant site and the surrounding 
area, including:  

 

(a) topography of the area;  Volume 1: 
1.3, Figures 1-2 
and 1-3 

(b) property boundaries and land use of the area;  Volume 1: 
Figure 1-2 

(c) the location of the plant site;  Volume 1: 
Figures 1-1 and 
1-2 

(d) location and types of all buildings;  Volume 1: 
2.2, Figures (Plot 
Plan) 

(e) exact location and name of all equipment used in manufacturing, 
processing or storage and other units;  

Volume 1: 
2.2, Figure 2-1 

(f) liquid effluent outfall and air emission point sources and 
sampling/monitoring equipment (see ATTACHMENT D) [provide 
separate sections on air, wastewater, etc.];  

Volume 1: 
5.2.1 
Volume 2: 13.3.1, 
Figure 13-3 

(g) exact location and name of all equipment used in control, 
treatment and disposal of wastes (see ATTACHMENTS B and C; 
for landfills see ATTACHMENT E);  

Volume 1: 
2.2, 5.3.4, 
Figure 2-1 

(h) location of all sewer lines;   

5.5 

(i) the industrial runoff drainage information specified in 
ATTACHMENT B;  

Volume 1: 
5.2.3.2, 5.2.3.3, 
5.3.5 
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Table C-1: Information required by the Approvals and Registrations Procedure 
Regulation under the Environmental Protection and Enhancement Act (EPEA) 

(cont’d) 
Alberta Regulation 113/93 Information Requirements and Checklist 

Section Description Location 
(j) location of all air emissions discharge points; and  Volume 1: 

2.2, Figure 2-1 
 

(k) location of all topsoil stockpiles.  Volume 1: 
11 

5.6 Provide a flow diagram of the manufacturing process(es) or 
operation(s) involved, the industrial wastewater, air and waste 
treatment facilities, and a general narrative description, including 
equipment and unit capacities.  

Volume 1: 
2.1, PFD, 2.5, 
5.3.2 

5.7 Provide a list of unit products resulting from the processing or activity 
operations, specifying the production unit, typical and maximum 
design capacities. Include a material balance flow sheet (block 
diagram) for the entire plant operation. 

Volume 1: 
3, Figures 3-1, 3-2, 
2-5, PFD 

For industrial wastewater discharges and air emission streams 
identify:  

 

(a) the release substance volume(s) generated per unit time;  Volume 1: 
5.3.4, 5.3.5 
Volume 2: 
5.5.1.1, 13.7.1.2 

(b) concentration of substance(s), and physical or biological 
characteristics of substance(s);  

Volume 1: 
Table 5-3 
Volume 2: 
5.5.1.1, 13.7.1.2 

(c) discharge rate per unit time as well as per unit of production, and  Volume 2: 
5.5.1.1, 13.7.1.2 

5.8 

(d) whether the discharge or emission is continuous or intermittent, 
and the frequency (if intermittent).  

Volume 2: 
5.5.1.1, 13.7.1.2 

5.9 Identify any component streams which contribute to those streams 
identified in 8 above. 

Volume 1: 
5.3.4, 5.3.5 
Volume 2: 
5.5.1.1, 13.7.1.2 

Describe any cooling system to be used [e.g. once-through; air 
(closed-loop); circulating, etc.]. Include flow rates, intake and 
discharge temperatures (EC), blowdown rate, dissipation rate in 
receiving water (kilojoules/hour). 

Volume 1:  
4.2.3, 5.3.2.2 

(a) Identify any additives (i.e. corrosion inhibitors, biocides), the 
frequency of application.  

Volume 1: 
3.4, Tables 3-5, 
3-6, 5-3 

5.10 

(b) and calculate concentration in the final discharge effluent stream.  Volume 1: 
Table 3-6 
Volume 2: 
13.7.1.2 
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Table C-1: Information required by the Approvals and Registrations Procedure 
Regulation under the Environmental Protection and Enhancement Act (EPEA) 

(cont’d) 
Alberta Regulation 113/93 Information Requirements and Checklist 

Section Description Location 
5.11 Describe all raw water treatment processes, chemicals used, amounts 

and quality of wastes to be disposed and the frequency of disposal.  
Volume 1: 
3.4, 5.2.2, Table 
3–6 

For sanitary wastes, describe the facilities treatment system (if any), 
and disposal method. Include:  

 

(a) number of people on the system(s);  Volume 1: 
5.3.2.5, 13.2 

(b) volume discharged per unit time;  Volume 1: 
5.3.2.5 

5.12 

(c) whether or not approval was required or obtained from the 
Plumbing Inspections Branch of Alberta Labour; and  

Volume 1: 
5.3.2.5, 1.8.2 

 (d) final disposal of sludge (if any) and location.  Volume 1: 
5.3.2.5, 5.3.3.2 

5.13 Describe major environmental control operations including size and 
location of any ponds, pond contents, pond liners, landfills or other 
waste management facilities (i.e. sludge ponds), air or water pollution 
control or treatment facilities, discharge details, engineering drawings 
for these structures (e.g. industrial runoff control, deepwell disposal). 
(See ATTACHMENT C.) As-built plans and liner details for ponds, 
landfills, and other waste management facilities will also be required. 

Volume 1: 
2.2, 5.3.2.4, 
5.3.2.6, 5.3.4, 
5.3.5, 6.2, 10.3 

5.14 For all underground and aboveground tanks, specify:   
(a) tank locations;  Volume 1: 

2.2, 4.4 
(b) type of service (e.g. Produced water);  Volume 1: 

4.4 

(c) capacity (in m3);  Volume 1: 
4.4 

(d) material type;  Volume 1: 
4.4 

(e) type of corrosion protection;  Volume 1: 
4.4 

(f) type of secondary containment;  Volume 1: 
5.3.5.2 

 

(g) method of leak detection. Volume 1: 
4.4 

For underground storage tanks, please specify:   
(a) Measures incorporated to prevent overfilling of tanks (e.g. 

Automatic shut-off devices, high level dams).  
NA 

5.15 

(b) Summarize results of integrity testing and inspections. See 
ATTACHMENT D-A4. 

NA 
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Table C-1: Information required by the Approvals and Registrations Procedure 
Regulation under the Environmental Protection and Enhancement Act (EPEA) 

(cont’d) 
Alberta Regulation 113/93 Information Requirements and Checklist 

Section Description Location 
5.16 Describe the source and amount of potable water, how it will be used, 

and any water treatment system used (i.e. chlorination, filtration, 
softening, etc.). Refer to Potable Water Regulation 122/93 with 
amendments up to and including Alberta Regulation 214/96.  

Volume 1: 
4.1.3, 5.2.3.6 

Provide details on any reciprocating or turbine engines (a table may be 
used to list all the information if there are several engines):  

 

(a) make and model number;  Volume 2: 
Appendix 5A 

(b) rated power (kilowatts);  Volume 2: 
Appendix 5A 

5.17 

(c) exhaust stack diameter (metres);  Volume 2: 
Appendix 5A 

(d) exhaust stack height above grade (metres);  Volume 2: 
Appendix 5A 

(e) exhaust gas temperature (°C);  Volume 2: 
Appendix 5A 

(f) exhaust gas velocity (m/s);  Volume 2: 
Appendix 5A 

(g) emission rate of the oxides of nitrogen (grams of NOx)/(kW*hr); 
and  

Volume 2: 
Appendix 5A 

 

(h) does the engine meet the low NOx emission requirement and by 
what method.  

Volume 2: 
Appendix 5A 

5.18 Provide a copy of the plot plan showing any stack and exhaust stack 
locations and distance between each stack.  

Volume 1: 
2.2 

5.19 Provide the peak height of the compressor building in metres.  Volume 2: 
Appendix 5A 

Provide details on all natural gas fired heaters (including space 
heaters), treaters and boilers (a table may be used to list all the 
information):  

 

(a) rated power (kilowatts);  Volume 2: 
Appendix 5A 

(b) exhaust stack height (metres); and  Volume 2: 
Appendix 5A 

(c) exhaust stack diameter (metres); and  Volume 2: 
Appendix 5A 

5.20 

(d) does the heater, boiler, or steam generator meet the low NOx 
emission requirement.  

Volume 1: 
2.6.7 
Volume 2: 
Appendix 5A 
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Table C-1: Information required by the Approvals and Registrations Procedure 
Regulation under the Environmental Protection and Enhancement Act (EPEA) 

(cont’d) 
Alberta Regulation 113/93 Information Requirements and Checklist 

Section Description Location 
5.21 Provide details on any auxiliary or standby process equipment or other 

sources of emissions to air, soils or water.  
 

5.22 Provide details on flare stacks:   
 (a) height (metres);  Volume 1: 

4.2.5 
Volume 2: 
Appendix 5A 

 (b) diameter (metres);  Volume 1: 
4.2.5 
Volume 2: 
Appendix 5A 

 (c) net heating value of the gas to be combusted in the flare under 
normal and emergency conditions;  

Volume 2: 
Appendix 5A 

 (d) exit velocity of the flare, under normal and emergency conditions; Volume 1: 
4.2.5 
Volume 2: 
Appendix 5A 

 (e) method used to control combustion, e.g., assisted by air, steam 
or non-assisted;  

Volume 2: 
Appendix 5A 

 (f) flare tip design, and  Volume 1: 
4.2.5 
Volume 2: 
Appendix 5A 

 (g) type of igniter, pilots.  Volume 1: 
4.2.5 
Volume 2: 
Appendix 5A 

Provide details on any active flare pit on site:   
(a) under what condition is it used;  NA 

5.23 

(b) type and/or present condition of liner;  NA 
(c) how often it is used and what goes into the pit, and  NA  
(d) type of flare design, e.g., igniter, pilot, etc.  NA 
Details on any inactive or former flare pits on site including:   
(a) size of flare pit;  NA 
(b) description of previous or planned remediation activities; and  NA 

5.24 

(c) confirmatory groundwater and soil sample results (if applicable).  NA 
5.25 Describe emergency flaring scenarios: provide rates and composition 

of flared streams (i.e. inlet stream, acid gas before sulphur recovery 
unit, acid gas after sulphur recovery unit, etc.) and to provide a 
dispersion modelling run to show the maximum ground level 
concentration.  

Volume 2:  
5.8.1, 5.8.2, 5.8.3 
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Table C-1: Information required by the Approvals and Registrations Procedure 
Regulation under the Environmental Protection and Enhancement Act (EPEA) 

(cont’d) 
Alberta Regulation 113/93 Information Requirements and Checklist 

Section Description Location 
5.26 Describe any on site incineration of solid waste and any approvals 

received for the disposal practice.  
 

5.27 Determine the maximum ground level concentration of SO2, NO2, or 
any air contaminant that is significant. Provide a computer output for 
NO2 and SO2 dispersion modelling. Background ambient 
concentrations must be taken into account, as well as nearby sources 
up to 5 km.  

Volume 2:  
5.8.1, 5.8.2 

(d) Where the application requires an approval from the Alberta Energy and Utilities Board or 
the Natural Resources Conservation Board in relation to the activity, the date of the written 
decision in respect of the application:  
8.1 Date of Alberta Energy and Utilities Board (EUB) Approval (if 

applicable);  
NA 

8.2 EUB Approval Number (if applicable);  NA 
8.3 Comments on any environmental related terms and conditions of the 

approval.  
NA 

(e) An indication of whether an environmental impact assessment (EIA) report has been 
required:  
9.1 Was an EIA required?  Volume 1: 

9.2.4, Table 9-1, 
1.1, 1.8 

9.2 If required, the date of submission of the EIA report to Alberta 
Environment accepted by the Director.  

Volume 1: 
Letter of 
Transmittal 

(f) Copies of existing approvals that were issued to the applicant in respect of the activity 
under this Act or a predecessor of this Act:  
10.1 Attach copies of applicable existing approvals (e.g., if this is a renewal 

application, please attach a copy of the previous approval that is due 
to expire, including any amendments).  

NA 

(g) The proposed or actual dates for construction commencement, construction completion, 
and commencement of operation:  
11.1 Provide proposed dates for the above.  Volume 1: 

8.1.5 
(h) A list of substances, the sources of the substances and the amount of each substance 
that will be released into the environment as a result of the activity, the change to the activity or 
the amendment, addition or deletion, as the case may be, the method by which the substances 
will be released and the steps taken to reduce the amount of the substances released:  
14.1 Provide a list and quantity of substances used in the production 

process in terms of a typical operating day. 
Volume 1: 
3.2, 3.4, 5.3.2.5, 
Tables 3-5, 3-6 

14.2 Describe the water or air demands in terms of the sources, purpose 
(specific operation) and quantities. 

Volume 1: 
4.1.2, 4.2.2, 5.2 
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Table C-1: Information required by the Approvals and Registrations Procedure 
Regulation under the Environmental Protection and Enhancement Act (EPEA) 

(cont’d) 
Alberta Regulation 113/93 Information Requirements and Checklist 

Section Description Location 
14.3 Describe the sources of the substances to be released to the 

environment. 
Volume 1: 
3.3, 3.4, 5.3.2.5 
Volume 2:  
5.5, 5.8, 13.7 

14.4 Describe the amount of the substance to be released to the 
environment. 

Volume 1: 
3.3, 3.4, 5.3.2.5 
Volume 2:  
5.5, 5.8, 13.7 

14.5 Describe the methods of release. Volume 1: 
5.3.4 
Volume 2:  
5.5, 5.8, 13.7 

14.6 Describe the minimization controls implemented. Volume 1: 
5.3, 6.2, 9.3.1, 
9.3.2, 9.3.3, 9.3.5 
Volume 2:  
5.7, 13.6 

14.7 For all plants, the industrial runoff volume for the plant developed area 
shall be determined. Refer to ATTACHMENT B for the determination 
of industrial runoff drainage system design. 

Volume 1: 
5.2.3 

(i) A summary of the environmental monitoring information gathered during the previous 
approval period: 
17.1 Provide any baseline environmental data that has been collected at 

the site (for air, water, soils, etc.).  
Volume 2:  
5.6, Appendix 6A, 
12.5, 13.5, 14.5, 
17.5, 18.5, 19.5, 
21.3.3, 21.4.3, 
21.5.3, 21.6.3, 23.5, 
24.5, 25.5, 26.4 

17.2 Provide baseline hydrogeologic characteristics and groundwater 
monitoring data (information requirements outlined in Attachment G).  

Volume 2:  
11.5 

(j) A summary of the performance of substance release control systems used for the activity 
during the previous approval period:  
20.1 Not Applicable  n/a 
(k) The justification for the release of substances into the environment as a result of the 
activity, the change to the activity or the amendment, addition or deletion, as the case may be:  
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Table C-1: Information required by the Approvals and Registrations Procedure 
Regulation under the Environmental Protection and Enhancement Act (EPEA) 

(cont’d) 
Alberta Regulation 113/93 Information Requirements and Checklist 

Section Description Location 
Describe the application of process technology, management 
practices and current environmental control technology/control 
systems towards minimising the release of substances to the 
environment using pollution prevention approaches and pollution 
control technologies by:  

 23.1 

(a) evaluating and identifying alternate process and technologies;  Volume 1: 
2.3, 2.5.2.7, 2.6 

(b) input (raw materials, feedstocks, fuel, etc) substitution;   
(c) applying industry guidelines and standards;  Volume 1: 

1.8.3 
(d) referencing similar typical environmental approvals (either locally 

or in other jurisdictions);  
NA 

(e) considering potential environmental impacts;  NA 
(f) considering unique situations due to plant location, size or 

capacity; and  
NA 

 

(g) application of ambient guidelines or standards.  Volume 1: 
6.2, 10.3 

23.2 What alternatives to releasing substances to the environment have 
been considered/evaluated, e.g., by-product synergy.  

Volume 1: 
2.6, 5.3 

(l) The measures that will be implemented to minimize the amount of waste produced, 
including a list of the wastes that will or may be produced, the quantities and the method of final 
disposition:  
26.1 Complete ATTACHMENT A.  Volume 1: 

10.3.6 
26.2 Describe any waste minimization measures to be implemented.  Volume 1: 

10.3.6 
26.3 Describe any liquid effluent/process wastewater or air emissions 

treatment facilities (see ATTACHMENT C).  
Volume 1: 
2.5.1.7, 2.5.2.9 

(m) Any impact, including surface disturbance, that may or will result from the activity, the 
change to the activity or the amendment, addition or deletion, as the case may be:  
29.1 Limit discussion to the extent and nature of the surface disturbance 

that will result from the activity. Include both temporary and permanent 
disturbances. Other impacts should be identified in the other relevant 
areas of this application form such as section (k).  

Volume 2: 
12.7, 13.7, 14.7, 
17.7, 18.7, 19.7, 
23.7, 24.7, 25. 

(n) Confirmation that any emergency response plans that are required to be filed with the 
local authority of the municipality in which the activity is or is to be carried on or with Alberta 
Public Safety Services have been so filed:  
 Provide emergency response plans related to the disaster plans 

prepared in accordance with the requirements of the EUB and 
Municipal Affairs (MA).  

10.2.5 
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Table C-1: Information required by the Approvals and Registrations Procedure 
Regulation under the Environmental Protection and Enhancement Act (EPEA) 

(cont’d) 
Alberta Regulation 113/93 Information Requirements and Checklist 

Section Description Location 
Provide the following information:   
(a) statement of confirmation that the plans had been filed;  Volume 1: 

10.2.5 
(b) date of initial preparation and subsequent amendments to or 

replacements of the plan; and  
Volume 1: 
10.2.5 

32.1 

(c) agencies to which the plan has been submitted (e.g., 
Municipalities, EUB, MA).  

Volume 1: 
10.2.5 

(o) Confirmation that there are contingency plans in place to deal with any unexpected 
sudden or gradual releases of substances to the environment;  
33.1 Provide environmental contingency plans to deal with abnormal 

occurrences which have the potential of adversely affecting the 
environment. These occurrences need not be environmental 
emergencies resulting in adverse impacts or even result in 
contravention of approval limits; but could be occurrences which may 
result in variations to environmental expectations described in the 
application.  

Volume 1: 
10.2.5 

(p) The conservation and reclamation plan for the activity;  
34.1 Provide pre-construction site and soil assessments to evaluate and 

document soil, landscape and vegetation conditions, including pre-
development land and soil inventories, as well as current land use. 
Identify any environmental risks or constraints for conservation and 
reclamation of the project, including constraints due to landscape or 
soil conditions.  

Volume 1: 
11 

Using the pre-site assessments, develop and discuss the procedures 
that will be used to return the site to equivalent land capability (this 
may involve returning the site to conditions and land uses that are 
similar to the pre-development setting or, in some instances, to 
alternate land use(s) that are different than before). Present the 
procedures in the form of a Conservation and Reclamation Plan that 
addresses:  

Volume 1: 
11 

(a) facility planning  Volume 1: 
11 

• site dimension requirements (including discussion of minimizing 
surface disturbance);  

Volume 1: 
11 

• facility layout (buildings, infrastructure, etc);  Volume 1: 
11 

• grading requirements;  Volume 1: 
11 

34.2 

• potential impact of the project on landscape aesthetics and plans 
to minimize such impacts;  

Volume 1: 
11 
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Table C-1: Information required by the Approvals and Registrations Procedure 
Regulation under the Environmental Protection and Enhancement Act (EPEA) 

(cont’d) 
Alberta Regulation 113/93 Information Requirements and Checklist 

Section Description Location 
(b) land conservation planning (focussing on soil salvage and 

materials handling)  
Volume 1: 
11 

• location and separation of topsoil, subsoil and spoil stockpiles;  Volume 1: 
11 

• topsoil quality, depth, and suitability for reclamation;  Volume 1: 
11 

• areas where topsoil is to be salvaged along with general total 
volumes;  

Volume 1: 
11 

• volumes of topsoil to be used for current uses such as landscaping 
or for future use in final site reclamation;  

Volume 1: 
11 

• subsoil and spoil volumes and suitability for reclamation (if 
excavations are required for below grade structures);  

Volume 1: 
11 

• procedures and equipment to remove soil materials;  Volume 1: 
11 

• problem soil handling (if problem soils are identified);  Volume 1: 
11 

• protocols for suspending and recommencing topsoil salvage when 
field conditions will result in the mixing., loss, degradation or 
compaction of topsoil;  

Volume 1: 
11 

 

• spill control and clean-up procures, including measures to prevent, 
remove or treat areas of contamination to meet established 
guidelines;  

Volume 1: 
11 

(c) land reclamation planning (at a conceptual level in initial 
applications for new plants)  

Volume 1: 
11 

• end land use objectives for the reclaimed site and how equivalent 
land capability will be returned;  

Volume 1: 
11 

• removal of infrastructure;  Volume 1: 
11 

• contouring and restoration of drainage;  Volume 1: 
11 

• erosion control;  Volume 1: 
11 

• soil replacement;  Volume 1: 
11 

 

• revegetation and land management, including species list, seed 
source and quality, seeding rates and methods; fertilization rates 
and methods; and wildlife habitat plans where applicable.  

Volume 1: 
11 

(q) A description of the public consultation undertaken or proposed by the applicant; 
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Table C-1: Information required by the Approvals and Registrations Procedure 
Regulation under the Environmental Protection and Enhancement Act (EPEA) 

(cont’d) 
Alberta Regulation 113/93 Information Requirements and Checklist 

Section Description Location 
37.1 Describe any proposed or conducted public involvement process.  Volume 1: 

9 
37.2 Briefly describe the target audiences, frequency, type and purpose for 

the public involvement and any environmental concerns identified in 
the review and how those concerns were addressed.  

Volume 1: 
9 

(r) Information required under any other regulation under the Act to be submitted as part of 
or in support of the application:  
40.1 For example, describe the potable water supply for the plant. Indicate 

whether it requires approval under the Potable Water Regulation 
122/93 with amendments up to and including Alberta Regulation 
214/96.  

Volume 1: 
5.2.3.6 

(s) Any other information required by the Director, including information that is addressed in 
a standard or guideline in respect of the activity that is published or adopted by the Department. 
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E.1 Comprehensive Environmental Impact Assessment Summary 
This section summarizes the EIA as set out in Volume 2 and established by the Terms of 
Reference (TOR) (AENV 2006) for the Sturgeon Upgrader (the Upgrader). 

The approach used for the EIA involved identification of key issues based on the TOR, 
consultation with stakeholders and regulators and the professional judgement of FHELP 
personnel and the authors of the each component of the EIA. Local and regional study areas, 
based on the potential measurable impacts for each component were defined and mapped. 
Baseline information was then collected for each of the key issues; the potential effects of the 
project were detailed, usually by simulation modelling; mitigation options were considered and 
selected; and project residual effects were determined and assessed. If the project residual 
effects indicated that cumulative impacts were possible, then a cumulative assessment was also 
completed. The project residual effects were described for each key issue based on the 
magnitude/extent of effect, the duration, the reversibility, the environmental consequence and 
the potential for cumulative effects. Each of these was rated and the definitions for the rating are 
provided in each section of Volume 2 that included a detailed rating approach. 

Details on which existing, approved and announced projects were considered for each aspect of 
the assessment is provided in Section 1. 

If approved, the Upgrader will be developed in phases. The EIA, however, is based on the full 
development of all phases. The environmental components considered in the assessment were 
assembled into five groups: airshed, watershed, terrestrial resources, emission effects and 
human and cultural resources. A summary of each of these sections follows. 

E.1.1 Airshed Resources 
This section summarizes the results of the predicted air-related effects of the Project on airshed 
resources that were addressed in the EIA (Volume 2) in Sections 5 (Air), Section 6 (Noise), 
Section 7 (Light) and Section 8 (Visibility). Project residual and cumulative effects on air, noise, 
light and visibility are discussed. The summaries of the Project’s emission effects on 
environmental receptors is presented in Section 11.5, and the human health effects are 
provided in Section 11.6  

The basis for the following assessments is the modelled predictions of project emissions using 
conservative assumptions of both emissions and receptors thresholds. Actual monitoring data 
from the region was used where available. 

E.1.1.1 Air Emissions  
The PDA for the Sturgeon Upgrader is within the Alberta Industrial Heartland in Sturgeon 
County, where some industrial development already exists and others have been approved. 
Emission sources include heavy industrial combustion processes, residential heating and light 
industry, and traffic. Urban areas, such as Edmonton, are a substantial source of background 
industrial and urban emissions for the Heartland area. 

Data from ambient air quality stations in the region indicate that the Fort Saskatchewan area is 
not a pristine rural area from an air quality perspective. Continuous ambient air quality monitors 
record SO2, NO2, PM2.5, O3, H2S, NH3, CO and HC. High ambient SO2 and H2S concentrations 
at some stations are attributed to nearby industrial emissions, while high NO2 concentrations are 
attributed to traffic emissions. 
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The Project will be a source of SO2, NOx, CO, VOC and PM2.5 emissions that result from 
combustion processes. Fugitive sources might also produce VOC and hydrogen sulphide (H2S) 
emissions. 

The key issues for the air assessment included both construction and operations of the 
completed project and encompassed direct and fugitive emissions, including upsets. They were:  

• project emissions to the atmosphere 
• increase in ambient SO2 concentrations 
• increase in ambient NO2 concentrations 
• increase in regional acid and nitrogen deposition 
• increase in ambient PM2.5 concentrations 
• production of O3 
• project effects on community, residential and recreational receptors  
• changes in visibility 
• contributions to greenhouse gas emissions 

Three study areas were assessed to encompass the range of receptor locations: a local study 
area (LSA) for the HHRA based on the location of sensitive receptors, most of which are located 
within 7.5 km of the PDA; a regional study area (RSA) (50 km x 50 km) and extended study 
area (80 km x 80 km area), both of which were centred on the PDA. The extended study area 
was chosen because the PAI isopleths of interest extended beyond the RSA in the Future Case 
for SO2 emissions. 

Sulphur Dioxide  
The Project will increase regional Base Case, short-term (24 h) SO2 emissions from 74.35 to 
98.07 t/d; this is an increase of 23.72 t/d or 32 percent. Measured and predicted exceedances of 
the 1-hour and 24-hour AAAQO occur in the region. These emissions are due to other facility 
emissions, and they occur in proximity to these respective facilities. The Project contributions to 
these maxima range from 0.3 to 6 percent.  

Nitrogen Dioxide and Nitrogen Oxides  
The Project will increase regional Base Case, short-term (24 h) NOx emissions from 75.57 to 
89.93 t/d; this is an increase of 14.36 t/d or 19 percent. The maximum NO2 concentrations 
resulting from the Project are predicted to occur in the immediate vicinity of the Project. At and 
beyond the PFL, the predicted NO2 concentrations do not exceed the 1-hour, 24-hour or annual 
AAAQO. There are no predicted AAAQO exceedances at agricultural/residential, 
residential/community, public access area, or commercial/industrial area locations for any of the 
three assessment cases. 

Potential Acid Input  
The Project will increase the PAI precursor SO2 and NOx emissions: the regional annual SO2 
emissions increase from 57.06 to 67.18 t/d; the regional annual NOx emissions increase from 
31.03 to 45.39 t/d. The details of these emissions and their effects are discussed in Volume 2, 
Section 21 and summarized here in Section 11.5. 

The average values are currently less that the Target Loading for Sensitive and Moderately 
Sensitive receptors. The maximum PAI deposition resulting from the Project is predicted to 
occur in the immediate vicinity of the Project. The urban areas provide a large PAI contribution 
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to the regional PAI because of the associated NOx emissions. The approved and proposed 
upgraders provide a large PAI contribution because of the associated SO2 emissions. 

Nitrogen 
The NO2 concentration patterns are dominated by urban emission sources in the region. 
Specifically, the model is predicting elevated NO2 concentration levels near the urban areas with 
decreasing concentrations associated with increasing distances from these areas. The 
maximum predicted values in the Edmonton and Fort Saskatchewan areas are greater than 
10 kg N/ha/a. The maximum values near the existing and approved upgraders range from 4.7 to 
5.5 kg N/ha/a. The increase due to the project is in the 9 to 36 percent range. The maximum 
values near the Project site range from 5.1 to 8.7 kg N/ha/a. The maximum nitrogen deposition 
resulting from the Project is predicted to occur in the immediate vicinity of the Project. The 
Project contribution to the Application Case is 3.4 percent.  

Particulate Matter  
The Project will increase regional short-term PM2.5 emissions from 10.05 to 10.51 t/d; this is an 
increase of 0.46 t/d or 4.6 percent. There are no predicted exceedances at 
agricultural/residential, residential/community, public access area, or commercial/industrial area 
locations for any of the three assessment cases. 

Other Emissions 
Ambient concentrations for 52 substance groups related to human health and odours that could 
be emitted from the Project were predicted at 234 human health related locations; most of these 
were within 7.5 km of the Project. The predictions were made for averaging periods ranging 
from 10 minutes to 1 year for the three assessment cases. The human health effects are 
discussed in a systematic manner in the Human Health and Risk Assessment Section 
(Volume 2, Section 23) and summarized here in Section 11.6. 

Project Residual Effects – Air Emissions 
The residual projects effects for air emissions are discussed in the sections on emissions effects 
(11.5) and human health (11.6). 

Cumulative Effects – Air Emissions 
Based on the results of the Application Case assessment, Cumulative Effects were considered 
for SO2, NO2 PM2.5, PAI, O3, greenhouse gases and noise. 

For the SO2 Future Case, Alberta Air Quality Management Objectives (AAAQO) could be 
marginally exceeded (by 7 percent) along the Hwy 643 segment that bisects the PFL. There are 
no residences in this area, and considering how the highway is used, any exposures would be 
transient.  

At and beyond the PFL, the predicted NO2 concentrations do not exceed the 1-hour, 24-hour or 
annual AAAQO, and predicted PM2.5 concentrations do not exceed the 24-hour CWS.  

There is an increased regional PAI, due to both urban and industrial emission sources. The 
Project’s contribution is in the 5 to 6 percent range. The assessment indicates a need to further 
determine actual deposition rates and receptor sensitivities and to put in place a long-term 
monitoring network to fully understand the effects of these emissions. The cumulative 
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depositions trigger the Alberta acid deposition monitoring requirement for some grid cells (CASA 
and AENV 1999). 

Project contribution to ambient O3 concentrations is expected to be low because of the low 
Project precursor emissions relative to the Edmonton CD airshed. In the immediate Edmonton 
area and in industrial areas with high NOx emissions, ambient O3 concentrations are expected 
to decrease. 

Fuel used for heat generation, hydrogen production and fugitive emissions will be the largest 
contributor to GHG emissions during Project operations.  

E.1.1.2 Airshed Monitoring 

Upgrader Monitoring 
Due to the emission profile of the project, FHELP anticipates that both source and ambient 
monitoring would be in the public interest. It is anticipated the standard source monitoring 
requirements for NOx and SOx will be implemented along with leak detection and measurement 
of trace VOC and PAH emissions.  

Local and Community Air Quality Monitoring 
Community ambient monitoring in the region is conducted by the FAP to meet various 
stakeholder (i.e., the public, regulatory and industry) needs. The scope of this monitoring would 
be health related ambient air concentrations of sulphur and nitrogen, PM2.5, VOC & PAH, H2S, 
odourous compounds, and hydrocarbons, etc. FHELP will participate in appropriate regional 
monitoring initiatives, such as FAP. 

Regional Ambient Air and Receptor Monitoring 
FHELP will take a leadership role in the development and implementation of a comprehensive 
air effects monitoring program in the region in cooperation with other industries and 
stakeholders. The purpose of the monitoring initiative will be to address the uncertainties 
associated with the EIA predictions, primarily those related to acidification effects and nitrogen 
deposition, and the sensitivities of receptors such as soils and lakes. 

E.1.1.3 Noise 
The criteria used to evaluate noise is provided in the Alberta Energy and Utility Board’s (EUB) 
Directive 038: Noise Control Directive – User Guide. The scope of the assessment included 
noise generated during construction as well as from the operating plant at full capacity. The 
assessment was cumulative, considering other sources of sound affecting the receptor sites 
during both day and night time periods. Monitoring of existing sound levels was conducted for 
24-hour periods at seven local residences during June and September.  

Project Residual Effects - Noise 
The predicted noise levels are compared with the applicable guidelines. Results indicate that 
with mitigation measures implemented, most receptors are not likely to experience noise levels 
above the EUB PSLs. A soil berm will be created on the north side of the PDA to buffer the 
residents north of the PDA from facility operational noise. This berm for noise attenuation will 
also provide the advantage of reducing the visual effects of the site. The berm will be designed 
to mitigate noise effects to ensure that compliance with the EUB Directive 038 is maintained. 
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Cumulative noise modelling indicates that, if mitigation measures are implemented, most 
receptors are not likely to experience noise levels above the EUB PSLs. Therefore, cumulative 
effects on receptors near the Project will be negligible. 

E.1.2 Light 
The local study area (LSA) extends approximately 1 km from each side of the Project’s property 
line. It includes the Degussa Canada Gibbons Hydrogen Peroxide plant (1 km east of the PDA) 
and the Provident Energy Redwater Fractionation facility (southeast of the PDA). It also includes 
five private residences. Only private residences within approximately 1 km of the Project’s 
property line were assessed because residences farther away will likely not be affected because 
of the rapid decrease of light intensity with distance. 

The Project will not substantially alter lighting levels at the specified receptors. Illuminance 
decreases rapidly with distance and therefore, an approximate cut-off of 500 m can be applied 
for facilities of this type. At this distance, illuminance levels are below Leadership in Energy and 
Environmental Design (LEED) criteria for rural residential areas (1.1 Lux). Because there are no 
residences within 500 m of the Project, illuminance is not expected to be an issue.  

Luminance was used as a measurable surrogate for the subjective concept of brightness. While 
luminance levels could be increased during Project construction (i.e., there will be another bright 
building on the horizon) these levels will not affect the specified receptors because terrain and 
vegetation will be blocking direct lines of sight for the receptors. Therefore, luminance levels 
(i.e., bright spots in the facility complex) are not expected to be an issue. However, if all trees 
and vegetation were removed between the receptor and the facility, the maximum luminance 
would be approximately 45 cd/m2. To put this in perspective, a full moon has a luminance value 
of 400 cd/m2.  

Project Residual Effects - Light 
Lighting from the Project will increase illuminance levels within 100 m of the PDA. However, 
illuminance levels at these receptors will be below measurable limits and below LEED rural 
residential criteria. While luminance levels could increase due to Project construction, there will 
be no effect on the receptors because the existing terrain and vegetation will block direct lines of 
sight. 

E.1.3 Visibility 
Condensed water vapour emissions from the Project stacks and cooling towers will result in 
visible plumes under low temperature/high relative humidity conditions. Visible plume heights 
could extend to 150 to 200 m above the ground during winter, spring or fall periods. Along the 
Highway 643 segment that bisects the Project, the potential for fog is highest in the January to 
March period. FHELP is evaluating increased use of air cooling and high efficiency cooling 
towers as a means of reducing water vapour emissions. 

Project Residual Effects - Visibility 
Condensed water vapour emissions from the Project stacks and cooling towers will result in 
visible plumes under low temperature/high relative humidity conditions creating a potential for 
fog, especially along Highway 643. Mitigation measures to reduce this impact are being 
considered by FHELP. 
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E.1.3.1 Airshed Summary 
The assessment indicates that there will be no residual Project impact on light or noise. There 
may be an impact on visibility and FHELP is investigating mitigation measures such as air 
cooling to improve this situation. 

The main concern with air emissions is the overall uncertainty associated with both model 
predictions and receptor sensitivities. The increases in emissions associated with the future 
case indicate the need for a regional, multi-stakeholder monitoring program, with participation 
from regulators, industry, municipalities and individuals, to address these uncertainties. 

E.2 Watershed 
This section summarizes the predicted water-related effects of the Project on watershed 
resources that were addressed in the EIA. Project residual and cumulative effects on watershed 
resources are detailed in Volume 2 of this application. The specific sections are Groundwater 
(Section 11), Hydrology (Section 12), Surface Water Quality (Section 13) and Aquatic 
Resources (Section 14) are discussed.  

E.2.1 Groundwater 
The local study area for the groundwater assessment includes the PDA and the land lying 
between the east boundary of the PDA and the NSR. The North West Upgrader, Agrium 
Redwater facility and Provident Energy Ltd. facility occur in the local study area. It covers an 
area of approximately 2430 ha. This study area was chosen to include the PDA and the areas 
hydraulically downgradient of the PDA where Project effects could be observed. 

The key issues identified for groundwater are: 

• Construction  

• Effects of dewatering on local groundwater levels, flow regimes, surface waterbody 
levels and vegetation 

• Effects of dewatering on local groundwater users 

• Operations 

• Effects of leaks, surface spills and pond seepage on shallow groundwater quality 

• Effects of leaks, surface spills and pond seepage on local groundwater users 

A site-specific hydrogeological field investigation was conducted to define baseline conditions. 
This investigation involved installing and testing 42 monitoring wells, measuring groundwater 
levels and water quality sampling. A field verified survey of groundwater users within a 3.2-km 
radius of the PDA was also completed. 

The survey indicated there are 93 active water wells and 11 water wells that are abandoned or 
no longer in use within 3.2 km of the PDA. Only six of these wells are hydraulically downstream 
of the PDA. Groundwater is used for domestic, gardening and stock purposes. 

Horizontal and vertical hydraulic gradients, hydraulic conductivity and average linear 
groundwater velocity were calculated for the PDA. The results were comparable to available 
data from the surrounding area. 

Local groundwater quality was assessed at the 42 monitoring wells for pH, electrical 
conductivity (EC), total dissolved solids (TDS), total hardness (as CaCO3), sulphate, nitrate + 
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nitrite as N, chloride, sodium, total Kjeldahl nitrogen, dissolved organic carbons, phenols, 
benzene, toluene, ethylbenzene, and xylenes. The detailed results are in Volume 2, Appendix 
11A. There were exceedances of Canadian drinking water guidelines at different wells for 
different parameters. 

Groundwater effects mitigation measures include capturing the water resulting from construction 
dewatering activities and transferring it to a holding pond for release to surface streams when it 
meets appropriate guidelines. During plant operations, effects on groundwater are commonly 
traced to leaking tanks, seepage from ponds, damaged pipelines and incidental spillage. FHELP 
will have a number of protection measures including secondary containment for storage tanks; 
process line containment; concrete pads with sumps for process units; wastewater treatment, 
recycling and secondary containment; stormwater runoff control; sulphur and coke containment 
and management; chemical and catalyst containment and management; other appropriate 
process controls and a detailed spill management program. 

E.2.1.1 Project Residual Effects - Groundwater 
With implementation of the groundwater control and protection measures provided for the 
various phases of the development, no off site effects on shallow groundwater quality are 
expected. The Project will, therefore, not contribute to cumulative effects on groundwater 
quality. A groundwater monitoring program is proposed to provide early detection of possible 
effects on the shallow groundwater due to the operation of the Project and allow for prompt 
assessment, control and mitigation of effects. The effects for the key issues are summarized in 
Table E-1. 

Table E-1: Summary of Residual Effects for Groundwater 

Issue/Measurable 
Parameter 

Magnitude/
Extent Duration Reversibility 

Environmental 
Consequence 

Potential for 
Cumulative 

Effects 
Construction Phase 
Effects of dewatering 
on local groundwater 
levels, flow regimes, 
surface waterbody 
levels and vegetation 

Low Short 
term 

Reversible None No 

Effects of dewatering 
on local groundwater 
users 

Negligible Short 
term 

Reversible None No 

Operations Phase 
Effects of leaks, 
surface spills and pond 
seepage on shallow 
groundwater quality 

Moderate Medium 
term 

Reversible None No 

Effects of leaks, 
surface spills and pond 
seepage on local 
groundwater users 

Negligible Short 
term  

Reversible None No 



Sturgeon Upgrader Project 
Appendix E: Comprehensive EIA Summary Volume 1: Project Description
 

December 2006  
Page E-10  
 

E.2.2 Hydrology 
The Project will be located in the Beaverhill sub-basin of the North Saskatchewan River (NSR) 
watershed, which will serve as the main source of water for the Project and will receive treated 
wastewater effluent and runoff from the Project. A large number of other industrial and municipal 
facilities are located nearby that also use the NSR for withdrawal and discharge purposes. 
Water for the Project will be diverted from the NSR and after use, about 20 percent will be 
returned to the river as treated effluent. The gross water requirement for normal plant operation 
at full capacity is expected to be 1763 m3/h. Some process water will be recycled; therefore, the 
net Project demand on surface water sources, including a design margin, will be 1650 m3/h. 

Two unnamed intermittent tributaries of the NSR (Tributary 1 and Tributary 2) cross the PDA. 
Both tributaries will be diverted around the PDA. Tributary 1 has previously been channelized. 
Neither tributary supports fish populations. 

The key issues identified for the assessment were:  

• During construction 

• Alteration of drainage routes of local tributaries 
• Changes in surface water flows and levels in tributaries from runoff 
• Changes in velocities in the NSR from cofferdam construction 

• During operations 

• Alteration of flow and levels in tributaries downstream of PDA caused by hydrologic 
isolation of PDA from catchment areas 

• Changes in downstream flow in the NSR resulting from NSR water withdrawal 

The local study area (LSA) consists of the PDA, the right-of-way for the source water and 
treated effluent pipelines, portions of Tributary 1 and Tributary 2 that extend through the PDA to 
the NSR, and the NSR channel immediately downstream of the proposed location for the water 
intake and pump house. The regional study area (RSA) includes the LSA and the length of the 
NSR within which the cumulative effects of Project withdrawals from the NSR could be a 
potential issue. It extends upstream along the NSR from the hydrometric station at Edmonton, 
used to characterize the river discharges, and downstream to the Saskatchewan border. The 
RSA includes a number of water users whose demands on the NSR are considered together. 

Baseline data was collected and derived included flood frequency analyses to estimate the 
1:10-year and 1:100-year annual maximum daily discharges for the two tributaries and average 
and low flow conditions on the NSR. Two major upstream dams regulate discharge in the NSR: 
Brazeau Dam, constructed in 1962, and Bighorn Dam, constructed in 1972. This baseline 
investigation considers the period 1974 to 2005 because this period represents river conditions 
with the dams in place. The 7Q10 is estimated to be 59.2 m3/s at Edmonton and at the PDA. 
Historical withdrawals and consumption have been less than the licensed amounts; Stantec 
(2006) found that major licensees representing total licensed withdrawals of almost 
600,000 dam3/a from the NSR actually consumed less than 90,000 dam3/a on average from 
2000 to 2004. 

Project Residual Effects - Hydrology 
Tributaries 1 and 2 do not have flowing water year round. They will be diverted prior to site 
stripping to isolate the flows from any project-related disturbance. The diverted channels will be 
designed to prevent increased downstream erosion. The effect of the hydrologic isolation of the 
PDA on downstream discharges was estimated based on the baseline and operational 
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catchment areas. The hydrologically isolated areas amount to 2.5 percent of the PDA for 
Tributary 1, 19 percent for Tributary 2, and effective catchment areas above the downstream 
boundary. 

During operations, the Upgrader site will be surrounded by drainage ditches to prevent surface 
runoff from escaping off site. Surface runoff will be segregated, with runoff from the 
non-process-affected areas being directed to the stormwater pond and runoff from the 
process-affected areas being directed to the Potentially Contaminated Storm Sewer (PCSS) 
facility for treatment. Runoff directed to the PCSS facility will be treated then transferred via 
underground pipe to the raw water pond. The PCSS is an enclosed facility, and water from this 
area will not directly enter the surrounding environment or any local surface waters. Details on 
the site drainage system are provided in Volume 1, Section 5: Water Management. 

The Project will apply for a license to divert water from the NSR and from local runoff. If the two 
water sources are combined in one license, the application will be for a gross diversion of 
1650 m3/h and a consumptive use (gross diversion minus returned effluent) of 1340 m3/h. This 
would be immeasurable in the NSR flows. However there is the potential for cumulative effects 
from all licensed withdrawals, which is discussed below. 

The residual effects from the project for each key issue are summarized in Table E-2. 

Table E-2: Summary of Residual Effects for Hydrology 

Issue/Measurable 
Parameter 

Magnitude/ 
Extent Duration Reversibility

Environmental 
Consequence 

Potential for 
Cumulative 

Effects 
Construction Phase 
Alteration of drainage 
routes of local 
tributaries 

Low Long 
term 

Non-
Reversible 

Low No 

Changes in surface 
water flows and levels 
in tributaries from runoff 

Negligible Short 
term 

Reversible Low No 

Changes in velocities in 
the NSR from 
cofferdam construction 

Low Short 
term 

Reversible Low No 

Operations Phase 
Alteration of flow and 
levels in tributaries 
downstream of PDA 
caused by hydrologic 
isolation of PDA from 
catchment areas 

Low, except 
for Tributary 2 
where the 
effect is low to 
moderate 

Medium 
term 

Reversible Low Yes 

Changes in 
downstream flow in the 
NSR resulting from 
NSR water withdrawal 

Low Medium 
term 

Reversible Low Yes 
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Cumulative Effects - Hydrology 
Cumulative hydrologic isolation in the Tributary 1 catchment amounts to 3.8 km2, approximately 
8 percent of the estimated effective catchment area of Tributary 1. The effect of that hydrologic 
isolation is to reduce the annual and peak flow in the watercourse by approximately 8 percent or 
less. That reduction is considered to be low in magnitude, medium term, reversible and of low 
environmental consequence. 

Cumulative water demands on the NSR in the reach between Edmonton and the Saskatchewan 
border will amount to 8.82 m3/s in the Future Case. That withdrawal is equivalent to 4.5 percent 
of the mean annual discharge in the river, 11.6 percent of the minimum monthly discharge 
recorded since 1974, or 15.0 percent of the 7Q10. The withdrawal rate of 8.82 m3/s is the 
constant withdrawal rate that would be equivalent to the licensed annual net withdrawal volume. 
Cumulative water demands on flow in the NSR are considered to be moderate in magnitude, 
medium term, reversible and have a low environmental consequence. 

E.2.2.1 Surface Water Quality 
The North Saskatchewan River will serve as the main source of water for the Project and will 
receive treated wastewater effluent and runoff from the Project. A large number of other 
industrial and municipal facilities are located nearby that also use the NSR for withdrawal and 
discharge purposes. Water quality monitoring has indicated that water quality in the NSR has 
already been adversely affected downstream of Edmonton and the highly developed industrial 
area northeast of the city. 

The key issues identified for the Project on surface water quality are: 

• Construction Phase 

• Increased sediment release 
• Changes in surface water quality from dewatering 

• Operations Phase 

• Change in surface water quality from stormwater pond overflow 
• Changes in water quality of the NSR from effluent discharge 
• Acidification of local and regional lakes. 

The acidification impact is discussed in Section 11.5. 

The local study area for the surface water quality assessment includes the PDA, the source 
water and treated effluent pipelines right-of-way, the proposed location of the water intake and 
pump house, the portion of Tributaries 1 and 2 that extend through the PDA to the NSR, and the 
portion of the NSR within the effluent plume of the treated effluent outfall (approximately a 5-km 
stretch downstream of the outfall). The regional study area includes the local study area and the 
length of the NSR within which the cumulative effects of treated process water discharge to the 
NSR would likely be measurable. The RSA extends from the discharge of the Gold Bar 
Wastewater Treatment Plant (WWTP) in Edmonton downstream to the confluence with the 
Redwater River. 

Tributaries 
The two intermittent tributaries will not have their water quality affected by the project with the 
exception of potential sediment increases during floods flows and storm events. The diverted 
channels will be designed to prevent increased downstream erosion. An erosion and 
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sedimentation control plan will be implemented for tributary relocation, site stripping and 
construction to ensure sediment loading in any surface runoff does not exceed expected 
predevelopment rates. This plan will include the use of sediment traps and removal facilities 
such as silt fences, ditch blocks, mulch berms, erosion control matting, or other best 
management practices. Trenches, silt fencing and flow barriers will be installed to minimize or 
prevent the movement of sediment from disturbed areas to surface water flows. The plan will 
also address grading and drainage, stockpile configurations, slope protection, ground cover, 
seeding and vegetation establishment. 

North Saskatchewan River 
The effects of the discharge of treated process waters on the NSR were examined in both the 
LSA and the RSA in the Application Case. High loadings are evident for ammonia, total 
phosphorus, total phenols and major ions including sodium, chloride and sulphate. The high 
loading rate for TDS (9132 kg/d) reflects the loadings of these ions. Effluent dispersion was 
modelled for high flow (spring and summer) and low flow (7Q10) conditions. High flow was 
taken as the average flow during July (361 m3/s), the month that exhibits the highest flows 
during the year. The 7Q10 conditions (59.2 m3/s) represent the worst-case scenario where 
dilution would be at a minimum.  

Under both the high-flow and low-flow scenarios for the Application Case, the effluent plume 
rapidly and dynamically attaches to the left bank and remains attached for many kilometres. 
Dilution of the effluent to a concentration of 1 percent occurred at 110 m downstream for high 
flow conditions and 4.3 km downstream for low-flow conditions. Mixing is far less efficient under 
low-flow conditions which occur primarily during the winter. 

Acute water quality guidelines are met end-of-pipe for all parameters for which acute guidelines 
are available. The chronic mixing zone requirement is met for all parameters except 
phosphorus, aluminium, and cadmium. For these three parameters, concentrations in the NSR 
are already above the chronic guidelines upstream of the predicted discharge. For aluminium 
and cadmium, concentrations in the effluent are less than the upstream (background) 
concentrations in the NSR and concentrations in the plume itself at 1.38 km are actually less 
than background. Phenols will remain elevated at the edge of the mixing zone but below chronic 
guidelines. 

Residual Project Effects – Surface Water Quality 
The application of the appropriate measures during construction and operations are expected to 
mitigate the potential effects of runoff and sediment release to local waterbodies and the NSR. 
Effluent recycling will reduce the volume of effluent and the load of the various chemical 
parameters in the effluent. The residual effects of the Project on the water quality are 
summarized in Table E-3. 

Cumulative Effects – Surface Water Quality 
The cumulative effects of the various discharges to the NSR, downstream of and including the 
Gold Bar WWTP are pronounced and obvious. Municipal discharges from the City of Edmonton 
dominate the water quality below the outfalls. Downstream of the Gold Bar and Capital Region 
WWTPs, the river changes from a relatively oligotrophic (nutrient poor) to a eutrophic (nutrient 
rich) waterbody. The Gold Bar and Capital Region WWTPs constitute the largest point sources 
of contaminants, especially nutrients, to the river. In comparison to various municipal and 
industrial loadings along the NSR, the Project would contribute little to the loadings of nutrients 
to the NSR but incrementally to phenols and salts including sodium, chloride and sulphate. 
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Despite the small size of these incremental increases, they still constitute an additional stress 
on the assimilative capacity of the river. The contribution of the Project to regional water quality 
on the NSR was judged as low in magnitude, long-term in duration, reversible and of low 
environmental consequence. 

Table E-3: Summary of Residual Effects for Surface Water Quality 

Issue/Measurable 
Parameter 

Magnitude/ 
Extent Duration Reversibility

Environmental 
Consequence 

Potential for 
Cumulative 

Effects 
Construction Phase 
Increased sediment 
release 

Low Short 
term 

Reversible Low No 

Changes in surface 
water quality from 
dewatering 

Negligible NA1 NA None No 

Operations Phase 
Change in surface water 
quality from stormwater 
pond overflow 

Low Medium 
term 

Reversible Low No 

Changes in water 
quality of the NSR from 
effluent discharge 

Low Long 
term 

Reversible Low Yes 

NOTE: 
1NA - Not Applicable 

Aquatic Resources 
The Project will require water from the NSR (NSR), which flows to the south of the Project, and 
will discharge treated effluent into the NSR. Two small tributaries of the NSR flow through the 
PDA: Tributary 1 and Tributary 2. These tributaries drain agricultural areas to the north and west 
of the PDA, respectively, and flow directly into the NSR. The portion of the NSR near the PDA is 
a coolwater system. Sport fish species inhabiting the area include walleye, goldeye, mountain 
whitefish and northern pike. Other fish species known to occur in the NSR near the PDA are 
longnose and white sucker, lake sturgeon and numerous minnow species. 

The key issues identified for aquatic resources during construction and operation are: 

• Construction 

• Changes in aquatic habitat in local drainages 
• Changes in aquatic habitat caused by instream disturbance in NSR 

• Operations 

• NSR fish mortality caused by entrainment in water intake 
• Changes in tributary water level and flows 
• Increase in water demands on NSR flows 
• Effluent effects on NSR fish and fish habitat 

The local study area (LSA) for the aquatic resources assessment includes the main channel of 
the NSR, from 5 km upstream to 10 km downstream of the PDA, and the channels of Tributary 1 
and Tributary 2 from their western intersection with the PDA to their confluence with the NSR. 
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The LSA includes only the channels and associated riparian vegetation. The regional study area 
(RSA) for the aquatic resources assessment includes the portion of the NSR from the Gold Bar 
Wastewater Treatment Plant (WWTP) in Edmonton (about 45 km upstream from the PDA) to 
the intersection with the Redwater River, about 500 m downstream of Highway 38. This RSA is 
60 km long and encompasses all the regional developments whose effects on aquatic resources 
would overlap with those of the Project. 

The scope of field investigations included habitat surveys benthic invertebrate sampling and fish 
trapping in the NSR. Tributaries 1 and 2 are intermittent streams that do not have suitable fish 
habitat in the PDA. The portion of the NSR near the intake structure provides suitable fish 
habitat. The portion of the NSR in the LSA is designated as a Class C watercourse with a 
restricted activity period (RAP) of April 16 to July 31 to protect spring-spawning fish, incubating 
fish eggs and newly hatched fry. This would constrain instream construction during this 
timeframe. 

Water for the upgrading process will be withdrawn from the NSR. The water intake will be 
designed to prevent the entrainment and impingement of larval sport fish. The subcarangiform 
mode of swimming is specified for the intake design parameter because this is the mode almost 
all of the large-bodied fish in the LSA use (walleye, sauger, white and longnose sucker, goldeye, 
mooneye, mountain whitefish and lake sturgeon). The 25-mm fish length criterion will be used 
as an additional intake screen design parameter as most fish larvae remain in the bottom 
substrate until reaching an approximate size of 25 mm. 

Project Residual Effects – Aquatic Resources 
Since Tributary 1 and 2 are intermittent and do not have suitable fish habitat within the PDA, 
there will not be an impact on fish associated with their relocation.  

The Application Case total licensed demand on the river is amounts to 317,223 dam3/year or 
10.1 m3/s. That equates to 17.0 percent of the 7Q10, or 6.4 percent of the median annual flow in 
the river. This is an increase of 0.71 m3/s over the Base Case or a reduction in water depth of 
0.009 m. This is an insignificant decrease over the Base Case and will have no measurable 
effect on fish habitat within the NSR, especially in light of the 0.2 m daily fluctuation that occurs 
due to upstream hydroelectric operations.  

As the effects of discharge of Project effluent on water quality in the NSR will add to similar 
existing water quality effects and possible future additions to these effects, there is a potential 
for the Project to contribute measurably to cumulative effects on water quality and to changes in 
aquatic habitat associated with these changes in water quality.  

The project effects for the key issues are summarized in Table E-4. 

Cumulative Effects – Aquatic Resources 
The expected future licensed withdrawal from the river would be 326,623 dam3/year, or 
10.4 m3/s assuming a constant withdrawal rate throughout the year. That equates to 
17.5 percent of the 7Q10, or 6.6 percent of the median annual flow in the river. The Project’s 
contributions on flow in the NSR because of cumulative water demands will be negligible in 
magnitude, medium term, reversible (lasting for the operations phase of the Project), and have 
no environmental consequence 

The two other projects, North West and Synenco Upgraders, will have similar effluent 
characteristics to the current Project. Inclusion of the additional effluent in the analysis results in 
an incremental increase in ammonia concentration of 0.07 mg/L and increases the size of the 
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plume. The increase in ammonia will exceed the CCME guidelines for the protection of aquatic 
life under the median pH condition of 8.0 for a small area of the plume. 

The effect of the additional phosphorus loadings from all three upgrader facilities, this Project, 
North West and Synenco will be to increase phosphorus concentrations 0.006 mg/L, or 
8 percent, above the existing median baseline concentration and to extend the plume farther 
from the left bank. This will result in localized increases in nutrient enrichment and could result 
in a reduction in benthic invertebrate species diversity similar to that observed between the near 
and far-field sites and an overall reduction in the quality of aquatic habitat within the RSA. 

Table E-4: Summary of Residual Effects for Aquatic Resources 

Issue/Measurable 
Parameter 

Magnitude/ 
Extent Duration Reversibility

Environmental 
Consequence 

Potential for 
Cumulative 

Effects 
Changes in aquatic 
habitat caused by 
instream disturbance in 
NSR 

Moderate Medium 
term 

Reversible Low  No 

NSR fish mortality 
caused by entrainment 
in water intake 

Negligible to 
Low 

Medium 
term 

Reversible Low No 

Changes in tributary 
water level and flows 

Low Medium 
term 

Reversible None No 

Increase in water 
demands on NSR flows 

Low Medium 
term 

Reversible None Yes 

Effluent effects on NSR 
fish and fish habitat 

Low Medium 
term 

Reversible Low Yes 

Effects of Project 
emissions on aquatic 
health 

Negligible NA1 NA NA No 

NOTE: 
1NA – Not Applicable 

E.2.2.2 Watershed Resources Summary 
There is not significant affect on the water resources from this Project alone. Cumulatively, 
municipal and industrial withdrawals and discharges could begin to affect the NSR. The North 
Saskatchewan Water Alliance is a stakeholder group developing a management strategy for the 
river under the Alberta Water for Life program. FHELP, through Petro-Canada, is an active 
member of this group. 

E.2.3 Terrestrial Resources 
This section summarizes the predicted effects of the Project on terrestrial resources that were 
addressed in the EIA. Project residual and cumulative effects on terrain and soils (Volume 2, 
Section 17), vegetation (Volume 2, Section 18) and wildlife (Volume 2, Section 19) are 
discussed.  

Within the LSA, only 4 percent of the total area consists of remnant natural habitat. The 
remaining 96 percent of the total area has been modified for agricultural use, residences, 
roadways and industry. 
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The lands next to and included within the PDA fall within Alberta’s Industrial Heartland. The area 
is intended to accommodate heavy industry in an environmentally sound and economically 
efficient way, while also encouraging the integration of agricultural activities with heavy industry. 
The Project will be developed in accordance with the land use policies for the region such as:  

• the Sturgeon Heavy Industrial Policy Area (Sturgeon County 2001) 
• NSR Environmental Policy Area (Sturgeon County 2001) 

The effects of project air emissions on terrestrial resources are summarized in Section 11.5. 

E.2.3.1 Terrain and Soils  
The PDA lies in SCA 10, which includes the Thick Black Soil Zone of Central Alberta, and falls 
within the Central Parkland Subregion of the Aspen Parkland Natural Region. Because many of 
these Chernozemic soils have capability for agricultural use, much of the land in and around the 
PDA is now cleared for cropland, pasture and hayland. The landscape is level to gently 
undulating, with average slopes of about 2 percent; the steepest slopes of 15 percent occur 
within the river valley.  

The key issues identified were separated for construction and operations. They are: 

• Construction 

• Change in terrain stability near the water intake location 
• Reduction in agricultural capability 
• Loss or deterioration of soil 
• Change in soil moisture  
• Reduced reclamation potential 

• Operations  

• Reduced soil quality 

The local study area (LSA) for the terrain and soils assessment comprises the PDA, the source 
water and treated effluent pipelines right-of-way and the proposed location of the water intake 
and pump house. Buffers on the north, east and south sides of the PDA were also included in 
the study area. These buffer areas represent locations where Project components will be placed 
immediately next to the PDA boundary. The current locations of the right-of-way for the 
pipelines and the water intake and pump house are tentative and expected to change during the 
detailed design phase. Once these locations are finalized, a detailed terrain and soils 
assessment of the new right-of-way and the intake and pump house location will be completed 
and presented in a supplemental report. 

Approximately 758 ha of the PDA (1258 ha) will require soil removal and stockpiling.  

Terrain 
Investigations indicated the LSA is underlain by the Belly River formation with thickness varying 
from 5 m in southwest portion of the LSA to as much as 35 m in the north and east portion. The 
LSA is in the Redwater Plain District of the Tawatinaw Plain Section of the Eastern Alberta 
Plains Physiographic Region. The topography of the study area is gently undulating, with slopes 
ranging from 0.5 percent to 8 percent and an average slope of approximately 2 percent. Most 
slope lengths are 25 m to 100 m. Details on the mapped terrain polygons are provided in 
Volume 2, Appendix 17A. 
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The surficial geology of the LSA is quite variable because of the area’s complex glacial history 
and the proximity of the study area to the NSR. Glaciolacustrine deposits comprise about 
75 percent of the LSA and morainal material over 19 percent, aeolian (windblown sediment), 2 
percent and existing disturbances cover the remaining 4 percent.  

The key issue for terrain is the possible change in terrain stability near the water intake location. 
A detailed survey of the proposed location was completed, separating the proposed area into 11 
different sections. The results indicated that the proposed location of the water intake and pump 
house occurs on naturally unstable terrain. However, alternative locations with greater stability 
are currently being evaluated and additional engineering solutions for the existing sites may also 
be undertaken.  

Soils 
A soil field survey of the LSA, at an inspection frequency of one site per hectare, was completed 
for the PDA. Additional soil inspections were conducted approximately every 400 m along the 
right-of-way for the source water and treated effluent pipelines. No soil inspections will be 
conducted for the water intake area until the location is final. A total of 1038 soil sites were 
inspected, of which 26 were sampled for chemical profiles. Using standard analytical 
procedures, topsoil horizons (i.e., A horizons) were analyzed for organic matter and all horizons 
were analyzed for pH, electrical conductivity, saturation percent, cation exchange capacity, 
sodium adsorption ratio and particle size. For a description of the classification, parent material, 
drainage class and the chemical and physical data from the sampled soil series, see Volume 2, 
Appendix 17A. Soils were also assessed for reclamation suitability, agricultural capability, wind 
and water erosion risk and soil compaction risk. The existing conditions are presented in 
Volume 2, Section 17.5.2.4. 

FHELP plans to mitigate any potential effects on soil by: 

• having an environmental inspector with expertise in soil science will be on hand to supervise 
salvage activities to minimize admixing of top and sub soils. 

• salvaging and storing soil so as to reduce, to the extent possible, opportunities for 
compaction or wind and water erosion 

• details of the mitigation measures to reduce impacts on soil and agricultural capability are 
presented in Volume 2, Section 17.6 as well as in the Conservation and Reclamation Plan 
(Volume 1, Section 11) 

Project Residual Effects, Terrain and Soils  
Table E-5 summarizes the residual project effects for the key issues for terrain and soils. 

E.2.3.2 Vegetation 
The Project will be located in the Central Parkland Subregion of the Parkland Natural Region of 
Alberta, which is a transition zone between the drier Grassland Natural Region to the south and 
the Boreal Forest Natural Region to the north. The region has been modified substantially by 
agricultural use, industrial structures and urban centres. Within the LSA, only 4 percent of the 
total area consists of remnant natural vegetation and habitat. Given past, current and proposed 
activities and development in the region, there have been substantial reductions and alterations 
to wetland communities in the region. FHELP will mitigate the losses of wetlands in the PDA. 
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Table E-5: Summary of Residual Effects for Terrain and Soils 

Issue/Measurable 
Parameter 

Magnitude/
Extent Duration Reversibility 

Environmental 
Consequence 

Potential 
for 

Cumulative 
Effects 

Construction Phase 
Change in terrain stability 
near the water intake 
location 

Low Long term Irreversible Low  No 

Reduction in agricultural 
capability 

Low  Short 
term 

Reversible Low No 

Loss or deterioration of 
soil 

Low  Long term Irreversible Low No 

Change in soil moisture  Low  Short 
term 

Reversible Low No 

Reduced reclamation 
potential 

Low  Long term Non-
reversible 

Low No 

Change in terrain stability 
near the water intake 
location 

 Low  Short 
term 

Reversible None No 

Reduction in agricultural 
capability 

Low Short 
term 

Reversible Low No 

Operations Phase 
Reduced soil quality Low  Short 

term 
Reversible None No 

The key issues identified for vegetation during construction and operation were: 

• construction 
• reduction in plant community diversity and rarity and wetlands 
• reduction in species diversity and rarity 
• alteration of wetland communities and species 
• introduction and spreading of weed species 
• operations 
• introduction and spreading of weed species 
• effects of air emissions on vegetation 

The impact of air emissions of vegetation is discussed in Section 11.5. 

The LSA for the vegetation assessment consists of the PDA with a 500-m buffer, the right-of-
way for the source water and treated effluent pipelines and the proposed location of the water 
intake and pump house. The 500-m buffer is included to address potential offsite Project effects 
(e.g., altered drainage basins of wetlands next to the PDA). The area of the proposed water and 
effluent pipelines and water intake was also assessed but as the site is not finalized this may 
have to be redone when a final location is determined. 

Baseline vegetation conditions were assessed by reviewing existing vegetation studies, aerial 
photographs and relevant regulatory publications. A spring and summer field survey was 
conducted on twenty-six sites, which cover most land unit types. Land unit types not covered by 
detailed surveys were assessed by site inspections and air photo classification. Land Units were 
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identified based on a modified Wheatley and Bentz (2002) approach. Fourteen different land 
units (including disturbed land) were present. Of the 97 ha of natural vegetation and prairie 
pastureland 36 ha (37 percent) will be disturbed by project clearing. 

Rare plants were assessed through a combination of database searches for any existing 
occurrences and spring and summer field surveys. No rare plants were found.  

Plant communities identified in the LSA and characterized as part of vegetation field surveys 
were compared with rare ecological communities listed in Alberta following the ANHIC tracking 
list (Allen 2006). One special plant community (Land Unit 4), the silverberry shrubland alliance, 
was identified in the LSA along the NSR at the proposed location of the water intake and pump 
house. Since this location has not been finalized and since mitigation options to avoid the 
community exist, it is unlikely that the Project will have an effect on rare or special plant 
communities. 

Spring and summer surveys were also conducted for non-native and invasive species. During 
spring and summer surveys in the LSA, 18 non-native and invasive species were observed. 
Seven are classified as noxious, eight are classified as nuisance and five are considered 
agronomic invasive species. Of the 14 non-native and invasive species of concern in Strathcona 
County, six were identified in the LSA. No restricted non-native and invasive species were 
observed in the LSA. 

Various mitigation measures are planned to reduce effects on vegetation including siltation 
fences around any undisturbed wetlands, a weed control/management program and wetland 
compensation. The later will be done in consultation with AENV. In addition the Conservation 
and Reclamation plan (Volume 1, Section 11) will mitigate impacts to vegetation after closure of 
the Project. 

Project Residual Effects – Vegetation 
The project effects on vegetation are summarized in Table E-6.  

Table E-6: Summary of Residual Effects for Vegetation 

Issue/Measurable 
Parameter 

Magnitude/ 
Extent Duration Reversibility 

Environmental 
Consequences 

Potential for 
Cumulative 

Effects 
Construction Phase 
Reduction in plant 
community diversity 
and rarity and in 
wetlands 

Moderate 
Medium 
to long 
term 

Reversible to 
non-reversible Low No 

Reduction in species 
diversity and rarity  Moderate Long term Non-

reversible Low No 

Alteration of wetland 
communities and 
species 

Moderate Medium 
term Reversible Low No 

Construction and Operations Phase 
Introduction and 
spreading of weed 
species 

Negligible NA NA NA No 
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E.2.3.3 Wildlife 
Remnant patches (4 percent of the PDA) of closed deciduous and mixedwood forests in the 
PDA provide habitat used by wildlife species, including ungulates, birds and small mammals. In 
addition to these forested habitats, wetlands, grasslands and cultivated fields in the PDA also 
provide wildlife habitat for some species. 

The key issues identified for wildlife were: 

• reduction in habitat availability for species of management concern (construction phase) 

• increased habitat fragmentation and interference with regional wildlife movement patterns 
(construction and operations) 

• changes in wildlife health due to Project emissions (operations) 

A risk assessment was completed for the last issue and is reported on in Section 11.5. 

A preliminary wildlife survey was completed in and more detailed, follow up surveys are 
planned. Literature reviews determined species likely to utilize habitats in this area and data 
base searches found two species of management concern that have been previously recorded 
in the LSA (Swainson’s hawk and great-gray owl). 

Tributary 1 may provide a secondary wildlife corridor from the NSR to habitats north of the 
Project. Only a small portion of this tributary will be relocated and mitigation plans include 
planting of appropriate vegetation to maintain the corridor. 

While localized displacement of wildlife from the LSA might occur in the remnant habitat blocks 
during construction, it is unlikely that such an effect will result in measurable long-term change 
in species distributions or diversity in the RSA. Disturbance associated with construction is 
unlikely to affect wildlife species remaining in the area once construction activity is initiated. The 
zone of disturbance is relatively small (i.e., 100s of metres) and the Project site is already in a 
highly disturbed area. The area contains little wildlife habitat and resident species have likely 
habituated to the existing noise environment. 

Project Residual Effects - Wildlife  
The project residual effects are summarized in Table E-7. 

Table E-7: Summary of Residual Effects for Wildlife 

Issue/Measurable 
Parameter 

Magnitude/
Extent Duration Reversibility 

Environmental 
Consequence 

Potential for 
Cumulative 

Effects 
Reduction in habitat 
availability for species 
of management 
concern 

Moderate Medium 
term 

Reversible Moderate No 

Increased habitat 
fragmentation and 
interference with 
regional wildlife 
movement patterns 

Moderate Medium 
term 

Reversible Moderate No 
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E.2.3.4 Terrestrial Resources Summary 
The effects of the Project on terrestrial resources are generally low to moderate due to the small 
area of natural vegetation being affected by the project. They are also mostly reversible through 
mitigation measures, including reclamation. There are no cumulative terrestrial effects 
associated with the Project.  

E.2.4 Emission Effects 
The Project will be located in Alberta’s Industrial Heartland, where a number of existing 
petroleum, petrochemical and chemical industries are major sources of air emissions. Gases 
such as SO2 and NOx are the predominant emissions produced by these industries. They are 
also precursor emissions for acidifying chemicals in the atmosphere that can, in turn, be 
transported to surface soils, vegetation and waterbodies through wet and dry deposition 
processes (i.e., PAI). Such deposition can affect soil and water chemical properties, and 
associated vegetation. Other emissions that are of potential concern for wildlife and aquatic 
health are also emitted from industry. These emissions can be grouped as petroleum 
hydrocarbon and polycyclic aromatic hydrocarbons (PAHs). Emission effects are discussed in 
detail in Volume 2, Section 21. 

The dispersion of emissions (SO2, NOx and NO2) from all sources including the Project, and the 
concentrations of these compounds in the airshed are modelled in Volume 2, Section 5: Air. An 
assessment of the interactions of these emissions with soils, vegetation, wildlife and 
waterbodies was undertaken. 

Note that all the assessments of this section are based on cumulative effects from all emissions 
sources due to the distance from source and the size of the RSA. 

• key issues with respect to the effects of emissions are: 
• acidifying effect on soil capability 
• risks to lichen and bryophyte diversity 
• wildlife health 
• acidification of waterbodies 

E.2.4.1 Emission Effects on Soils 
Increased PAI from air emissions of NOx and SOx might result in increased acidification within 
the surface horizon of sensitive mineral soils and organic soils. When a critical PAI load is 
exceeded, soil chemistry would adversely change from baseline conditions. These changes 
could negatively affect nutrient cycling and decomposition processes by changing microbial 
community populations and functioning.  

The degree to which soils are affected by acid deposition depends on the PAI loading rate and 
the sensitivity of the soil to acid inputs. The loading rate of PAI is measured in terms of 
keq H+/ha/a. The critical loads adopted by CASA-AENV for soils are 0.25, 0.50 and 
1.0 keq H+/ha/a for high, moderate and low sensitivity mineral soils. 

The RSA for the soils emission effects assessment is approximately 215,200 ha and includes all 
lands covered by the Future Case 0.25 keq H+/ha/a PAI isopleths (i.e., the maximum area over 
which project-related contributions to acidifying emissions could measurably affect 
characteristics of more sensitive soils). 

The organic and mineral soils in the RSA have been classified for acid sensitivity using existing 
survey data for the RSL of soils. The only mineral soil series occurring in the RSA with a high 
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sensitivity rating is the Primula soil series. The Stebbing series, an Organic soil found in Elk 
Island National Park, was determined to have medium sensitivity to acid input.  

For the Base Case, 4289 ha of the soils in the RSA (2 percent) are expected to have the critical 
PAI threshold exceeded. For the Application Case, an additional 463 ha (10.8 percent increase) 
are expected to exceed critical threshold levels relative to the Base Case. For the Future Case, 
7900 ha of sensitive soils within the RSA (3.7 percent) will have the critical threshold exceeded. 
This is 3610 ha, or approximately 84 percent more than the Base Case and 3147 ha or 
66 percent more than the Application Case. The Project contributes an additional 920 ha of the 
affected 7900 ha or 13.2 percent of the Future Case total. 

The majority of soil series occurring in the RSA were rated as having low sensitivity to acid 
deposition. The effect of an acid deposition rate of 0.25 keq H+/ha/a on agricultural land is 
considered to be negligible in the Future Case because the magnitude of acid deposition from 
the Project and future development effects is minor relative to acidification derived from fertilizer 
nitrification on agricultural lands. Also any effects could be easily mitigated through adaptive soil 
management. 

While the exceedance of the critical PAI load is expected to have a negative effect on acidity 
(base cation loss and pH depression) of the Primula and Stebbing soils, the inherent variability 
of buffering capacity of the soil series leads to uncertainty in the magnitude and lag time of the 
acidification effect. 

The confidence in predicting the effects of acidification on sensitive soils is low. The 
exceedance of the critical PAI load is expected to have a negative effect on base cation loss 
and pH depression of the Primula soils. However, the magnitude of potential changes to soil 
chemistry remains uncertain and the magnitude of the response of soil organisms and 
vegetation to this change in soil chemistry also remains uncertain. The geographic extent of this 
effect is localized while the duration and frequency of the effect is considered to be continuous 
during and after the operations phase of the Project. 

E.2.4.2 Emission Effects on Vegetation 
Air emissions can have short-term or long-term effects on vegetation. Acute effects result from 
short-term, high-concentration emissions where receptors are located close to the point source 
emissions. Chronic effects result from long-term exposure and usually involve the build up of a 
chemical on the growing substrate through deposition or gradual cellular responses to the build 
up of chemicals in the plant tissues. Air emission effects on vegetation can occur directly 
through fumigation (NO2 and SO2) or fertilization (NOx deposition) or indirectly by changes in soil 
chemistry from PAI. Combinations of air emissions can act in an additive manner and it is 
difficult to differentiate the direct effects of NOx, NO2, SO2, or acid deposition on vegetation. In 
addition, little research has been done on species native to northern Alberta or on plants 
growing on nutrient-poor soils in harsh climates, such as the plants that occur in central and 
northern Alberta.  

The RSA for the vegetation emission effects includes lands covered by the Future Case 
0.25 keq H+/ha/a PAI isopleths that lie within the 1° latitude by 1° longitude grid modelled for PAI 
status (Volume 2, Section 5: Air).  

Lichens and bryophytes respond to airborne pollutants sooner than vascular plants due to 
morphology and physiological processes and, therefore, act as excellent indicator species for 
effects of air emissions. They have been widely used for monitoring air emissions effect 
worldwide. In this assessment significant tracts of mature to old growth forests are not present 
in the Beaverhills-Cooking Lake portion (i.e., a heavily forested section) of the RSA, so dune 
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and peatland landforms were used as indicators of lichen and bryophytes. These landforms 
were mapped for the RSA and the areal extents calculated. A literature review was completed to 
determine the critical concentration levels for SO2, (10 μg/m3) and NO2 (15 μg/m3) in terms of 
their effects on lichens and bryophytes. These thresholds were used as criteria for the 
assessment of effects on vegetation. The areas of indicator landforms, lying within the modelled 
isopleths for these critical concentrations, were then determined for the Base, Application and 
Future Cases.  

Critical nitrogen deposition rates for sensitive species and ecosystems, at which point growth 
and compositional characteristics might change were determined through a literature review. It 
is estimated that nitrogen deposition should not exceed 5 to 10 kg/ha/a for ombrotrophic bogs 
and 7 to 10 kg/ha/a for acidic coniferous forests in Europe and 15 kg/ha/a for sphagnum moss, 
the dominant species in many bog ecosystems in Alberta. Based on these thresholds, a critical 
load of 10 kg/ha/a was used in this assessment. 

Cumulative Residual Effects of SO2 & NO2 
In the Base and Application cases, no areas of dune landforms or peatlands fall within the 
critical level of 10 μg/m3 for SO2 concentrations. In the Future Case, about 3164 ha or 11.2 
percent of dune formations in the RSA will be within the critical level of 10 μg/m3. However, no 
areas of peatlands will fall within the critical level of 10 μg/m3.  

The residual effects of SO2 concentrations on sensitive landforms will be moderate in magnitude 
in the RSA, long term, non-reversible and will have moderate environmental consequence in the 
region. 

In the Base case, approximately 663 ha of dune landforms and 509 ha of peatlands are 
exposed to critical levels of NO2. The dune landforms are in the Redwater River and Beaverhill 
Creek Sand Hills. In the Application Case, the area of dune landforms exposed to critical levels 
of NO2 will increase to 2109 ha. Similarly, the area of peatlands exposed to critical levels of NO2 
will increase to 817 ha. A portion of the peatlands in Elk Island National Park will be affected by 
NO2 concentrations in the Base and Application cases. In the Base Case, approximately 264 ha 
of peatlands in the park are exposed to critical levels of NO2. In the Application Case, this will 
increase to approximately 350 ha. In the Future Case, the area of dune landforms exposed to 
critical levels of NO2 will increase to 4954 ha (Table 21-10 and Figure 21-8) and exposed 
peatlands will increase to 1316 ha over the Application Case. Of this, 350 ha fall in Elk Island 
National Park. The residual effects of NO2 concentrations on sensitive landforms will be 
moderate in magnitude, long term, non-reversible and will have moderate environmental 
consequence in the RSA. 

Cumulative Residual Effects of Nitrogen Deposition 
In the Base and Application cases, no areas of dune landforms fall within the critical load for 
NOx of 10 kg/ha/a. However, approximately 10 ha of peatlands occur within the critical load. 
There are no sensitive landforms in Elk Island National Park predicted to be affected by 
Nitrogen deposition for either case. For the Future Case, no areas of dune landforms fall within 
the critical load for NOx of 10 kg/ha/a. However, there is a small increase (0.2 ha) in the area of 
peatlands that fall within the critical load over the Application Case. 
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E.2.4.3 Emission Effects on Wildlife 
A screening level ecological risk assessment (SLERA) was done to determine potential 
population-level effects of air emissions and soil quality on selected wildlife receptors in the LSA 
(Volume 2, Appendix 21A). This level of risk assessment was selected based on the guidance 
documents from Health Canada and the Canadian Council of Ministers for the Environment 
(CCME). The focus of this assessment was to determine potential population-level effects of air 
emissions on selected wildlife species (terrestrial and aquatic) in the Project area. In addition to 
air quality, potential effects on soil quality and associated risks to wildlife as a result of 
atmospheric deposition were also considered.  

A representative set of wildlife receptors was developed to include representative receptors that 
have the greatest potential for exposure, play a key role in the food web and also be protective 
of other potential receptors with similar diets. Exposure pathways included air, soil and plants.  

Terrestrial plant and soil surveys were done in the Project area during July 2006. The objective 
of terrestrial plant sampling was to collect edible plant tissues for chemical analysis to determine 
chemicals of potential concern (COPC) in food ingested by herbivorous wildlife receptors 
identified in the Project area. 

Details of the assessment results, toxic reference values and hazard quotients are presented in 
Volume 2, Appendix 21A. 

Cumulative Residual Effects - Wildlife 
PAH concentrations in plant tissues (fruit, roots) and soil samples from the Project area were 
below the method detection limit. All chemicals of potential concern (COPC) maximum predicted 
concentrations for the Base and Applications Case are well below a hazard quotient of 1, 
indicating no additional risk. Therefore, no undue risk from exposure Project air emissions from 
is anticipated for all selected wildlife receptors. The residual effects of Project air emissions on 
wildlife are therefore negligible. 

E.2.4.4 Emission Effects on Surface Water Quality 
The acidification of lakes has been linked to the deposition of acidifying emissions from 
industrial and municipal facilities. Oxides of sulphur and nitrogen (SOx and NOx) in these 
emissions result in the formation of acids that can reduce the acid-neutralization capacity of 
soils in lake catchments and surface waterbodies and thereby cause adverse effects on aquatic 
biota. 

The RSA for the acidification assessment includes all lands covered by the Future 
Case 0.17 keq H+/ha/a PAI isopleth. A level of acid deposition equivalent to 0.17 keq H+/ha/a 
triggers increased monitoring of affected waterbodies for acidification under the CASA–AENV 
Acid Deposition Management Framework. 

Existing information on pH, conductivity and alkalinity is available for five lakes in the RSA. 
Lakes within the RSA are highly buffered hard water lakes of relatively high pH, conductivity, 
alkalinity and base cation content. In general, such lakes are relatively resistant to acidification. 
In this assessment, the Henriksen steady-state model was applied to calculate critical loads for 
these five lakes. These lake-specific critical loads were compared to the PAI at each lake 
modelled during the air quality assessment. An exceedance of the critical load in a lake by the 
PAI implies that the lake has a potential for acidification under this rate of PAI although it does 
not necessarily mean that acidification is certain or could happen in the near future. 
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Cumulative Residual Effects – Surface Water Quality 
Critical loads ranged from 0.148 keq H+/ha/a to 3.096 keq H5/ha/a. The low critical loads in 
several of the lakes were somewhat surprising, given the high level of buffering in each lake, but 
were the result of the small catchment areas and low runoff values. The predicted PAI exceeded 
the critical loads in three of the five lakes under both the Base and Application cases. These 
exceedances imply that even under baseline conditions, there is a potential for these lakes to 
acidify. 

The almost identical values of the PAI under the Base and Application cases indicate that the 
Project adds only a very small, additional load of acidifying substances to lake catchments in the 
RSA. In general, both the lakes and the catchments have high levels of carbonates and 
bicarbonates and offer considerable buffering potential to acid deposition. Under the Future 
Case, while the PAI loading exceeded the critical loads for the same three lakes, the 
incremental increases in PAI above the Application Case were very small. 

Therefore, the residual effects of acidification from the Project on surface water quality are low 
in magnitude, long term, reversible and have low environmental consequence. Because of the 
regional nature of lake acidification, acid deposition caused by the Project could contribute 
measurably to cumulative effects on regional lakes assessed and other lakes in the region.  

E.2.4.5 Emission Effects Summary 
The effects of residual cumulative emissions on soil, vegetation, wildlife and surface water 
quality receptors are summarized in Table E-8.  

Table E-8: Summary of Cumulative Emission Effects 

Issue/Measurable Parameter 
Magnitude/

Extent Duration Reversibility 
Environmental 
Consequence 

Acidification of agricultural soils Negligible Long term Non-reversible Low 
Effects of SO2 emissions on 
vegetation 

Moderate Long term Non-reversible Moderate 

Effects of NO2 emissions on 
vegetation 

Moderate Long term Non-reversible Moderate 

Effects of N deposition on 
vegetation 

Moderate Long term Non-reversible None 

Acidification of waterbodies  Low Long term Reversible Low 

Emission Effects Monitoring 
Although FHELP’s contribution to regional acidification is minor, the company will participate in 
any studies required to augment the information available on the environmental effects of 
Project emissions. For example, the Northeast Capital Industrial Association is an association 
that has initiated a number of cooperative monitoring initiatives among operators in the area of 
Fort Saskatchewan to track and manage regional issues of concern, including air monitoring, 
shared emission inventory databases and groundwater monitoring studies. One of the 
objectives of the association is to understand individual and member cumulative environmental 
effects. 
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The regional monitoring program could monitor: 

• lake chemistry (the federal government could add sites in Elk Island National Park) 
• soil chemistry (pH, cation exchange capacity) 
• exchangeable bases 
• exchangeable aluminium 
• soluable aluminium 
• biological activity (important link between soil decomposition and nutrient cycling) 

Soil monitoring might prove useful to determine potential effects on vegetation as a lag period 
between soil chemical change and composition of the vegetation community would be 
expected. 

E.2.5 Human and Cultural Resources 
This section summarizes the predicted effects of the Project on human and cultural resources 
that were addressed in the EIA. The detailed EIA for human health is in Volume 2, 
Section 23: Land Use in Volume 2, Section 24, and historical resources impact assessment in 
Volume 2, Section 25.  

E.2.5.1 Human Health Risk Assessment 
The primary objective of the HHRA is to describe the nature and significance of the potential 
risks to people from the release of chemicals of potential concern (COPCs) by the Project. The 
odour assessment was included because of the possibility that nuisance odours might occur 
from Project emissions.  

The HHRA examines both short-term (acute) and long-term (chronic) effects associated with the 
Project’s emissions in combination with existing or approved developments in the region, as well 
as in combination with proposed or planned future developments. Predicted ground-level air 
concentrations are compared with regulatory exposure guideline values protective of human 
health to quantify the potential risks. 

Human receptor locations for the HHRA were selected to represent nearby residences, work 
places, nearby commercial or industrial facilities, public use areas and communities potentially 
affected by air emissions from the Project.  

Potential health risks from Project emissions were examined using conservative assumptions 
and by following a conventional risk assessment paradigm. As part of the assessment, potential 
COPC exposures were estimated for the four receptor groups under all of the assessment 
cases. Potential exposures were estimated for each of the exposure pathways identified and 
were evaluated on both an acute/short-term (minutes to several days) and chronic/long-term 
(months to years to lifetime) basis.  

Acute and Chronic Air Exposure Risks 
Results show in general, there is little to no change between the Base and Application cases, 
for airborne contaminants indicating that the Project is not expected to adversely affect health in 
the region. Predicted acute concentration ratios (CRs) did not exceed 1.0 for any of the COPCs 
under any of the four assessment cases (i.e., Base, Project, Application and Future) except for 
acrolein, SO2, and the respiratory irritant mixture. Acrolein exceedances occur for all cases, 
including the background input values. PM2.5 acute CR exceedances occur for Base, Application 
and Project cases. Exceedances occur in the Base, Application and Future Case for both SO2 
and the respiratory irritant mixture. 
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The predicted chronic CR values did not exceed 1.0 for any of the COPCs and assessment 
cases, with the exception of acrolein and the respiratory irritant mixture. The exceedances occur 
at the background levels as well as the Base, Application and Future Cases, indicating that this 
is a pre-existing condition. 

Multiple Pathway Exposures and Risks 
The predicted health risks associated with multiple pathways of exposure (i.e., inhalation, 
ingestion, dermal contact) were assessed as exposure ratios. Exposure ratios are presented for 
the most sensitive life stage for the agricultural and non-agricultural receptor groups. It was 
assumed that receptor groups would be exposed continuously for a lifetime (i.e., 75 years), with 
the exception of the commercial receptor group, which is for the adult life stage.  

The COPCs that exceeded Environment Canada’s (2006) chemical fate and persistence 
screening were assessed through multiple routes of exposure. The results include “background” 
air concentrations for the three assessment cases (Base, Application and Future) with the 
exception of the carcinogenic chemicals. 

The predicted chronic multiple exposure pathway health risks were less than 1.0 for all COPCs. 
Therefore, no potential health risks are predicted. 

Further, the results of the multiple exposure pathway assessment suggest that the Project’s air 
emissions are not expected to adversely affect the quality of the area’s agricultural products 
(e.g., dairy and poultry). 

Odour Assessment 
The odour assessment is directed at determining the likelihood of the Project’s emissions 
producing or contributing to noticeable odours in the area. For the odour assessment, predicted 
maximum 1 hour or 3-minute ground-level air concentrations were compared to existing 
thresholds for each of the COPCs. Details on which COPCs were assessed at the 1-hour or 
3-minute intervals are provided in Volume 2, Section 23. 

A comparison of the maximum predicted 1-hour or 3-minute ground-level air concentrations to 
the odour thresholds reveals that the maximum predicted air concentrations were less than the 
mean odour thresholds, with a few exceptions. These include: 

• carbon disulphide group 
• hydrogen sulphide 

The Project’s potential contribution to odour effects in the PDA is generally low, as shown by the 
similarities between the air concentrations for the Base and Application cases. With the 
exception of the carbon disulphide group and hydrogen sulphide, maximum predicted air 
concentrations were lower than the mean odour thresholds under all assessment cases. For the 
carbon disulphide group and hydrogen sulphide, Alberta’s odour-based air quality objectives 
were slightly exceeded by predicted maximum air concentrations. Use of these ambient air 
quality objectives for odour effect assessment is considered highly conservative. Therefore, it is 
concluded that the majority of individuals in the PDA are unlikely to detect odours associated 
with Project emissions. 
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E.2.5.2 Land Use 
Land use issues are assessed in the context of the use of land, whether for human use or 
natural use, such as to support native vegetation or wildlife. Assessments of the Project effects 
on vegetation and wildlife, rather than on use of the land for vegetation and wildlife, are 
presented in other sections of the EIA and summarized here in Sections 11.4.2 and 11.4.3. 

The key issues identified for land use are:  

• compliance of the Project with local and regional land uses and land use management 
• changes in residential land use 
• changes in agricultural land use 
• changes in recreational land use 
• conflicts with or changes in other industrial land uses 
• changes in natural land use (native vegetation and wildlife habitat) 

The effects of the Project on land use are characterized by whether or not the Project will meet 
the planning guidelines and bylaws of the land jurisdiction governing the Project area. These 
guidelines embody the land use planning requirements deemed to be adequate in protecting the 
planned land uses for the area. These are: 

• Alberta’s Industrial Heartland Area Structure Plan – Sturgeon County Bylaw 900/00 
• Sturgeon County Municipal Development Plan Bylaw 818/96 
• Sturgeon County Land Use Bylaw 819/96 

The description of the baseline conditions includes a review of the Planning Parameters and 
Development Framework applicable to the Project. In addition, the residential, agricultural, 
recreational and other industrial land uses in the LSA and RSA are discussed. Uses of the land 
in its natural state as native vegetation and wildlife habitat are also described. 

Project Residual Effects – Land Use 
FHELP intends to abide by all relevant municipal bylaws and regulations. An application for an 
exception for the NSR top bank 50-m setback will be submitted to the Sturgeon County for the 
right-of-way and the proposed location of the water intake and pump house, if necessary, once 
the final location is determined. 

In consideration of development restrictions enforced under the land use bylaw, the Project will 
not affect current or future residential land use in the LSA or RSA. There are twelve residences, 
which are currently being leased from FHELP in the LSA, all of which are expected to be 
permanently vacated prior to the construction phase.  

Successful conservation of soil resources and reclamation of the PDA following closure (Volume 
1, Section 10) is projected to return the agricultural capability of disturbed soil series to a land 
capability similar to that existing before Project initiation. Deposition of acid-generating 
substances on agricultural lands is considered to be of low environmental consequence since 
most agricultural soils are rated as having low sensitivity to acid deposition. Acidification of 
agricultural soils is also considered reversible through the use of lime amendments, a 
recommended agronomic practice in Alberta. 

There are no recreational facilities, parks or protected areas in the LSA or RSA. The Project will 
not affect maintenance of corridors through the river valley, which could accommodate a series 
of trails for hiking and biking as well as connecting with other corridors within the County and 
next to the County (Bylaw 900/00).  
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Interactions among the industrial developers and their associated socio-economic effects are 
expected outcomes of the decision by government to develop Alberta’s Industrial Heartland for 
heavy industry. As a result, the environmental and social consequence of these effects is low.  

Within the LSA, only 4 percent (96 ha) of the total area consists of small patches of natural 
habitat. The remaining 96 percent has been modified for agricultural use, residences, roadways 
and industry. The Project will result in the direct loss of 37 ha of natural vegetation in the PDA. 
Some additional natural vegetation will be removed by the water intake and the associated right-
of-way. 

In summary, the PDA is within Alberta’s Industrial Heartland Area, an area zoned specifically for 
heavy industry. The Project will be in compliance with all local land use policies, as well as 
pertinent provincial and federal legislation. Given this planning context, effects on residential, 
agricultural, recreational, industrial and natural land use will be negligible and of low 
environmental or social consequence.  

E.2.5.3 Historical Resources 
Historical resources comprise remains of past cultures or societies and palaeontological 
resources. These remains are non-renewable and their context and association provide 
valuable data on the past. Historical resources, as defined by the Alberta Historical Resources 
Act include archaeological, historic and palaeontological sites, artifacts and fossils. 
Archaeological sites and artifacts are generally classified as precontact or historic. Precontact 
archaeological sites include remains (e.g., stone tools, butchered bones, fire broken rock) 
resulting from the occupation of Alberta by Aboriginal people before contact with European 
traders in the late 1700s. 

The key issues identified for historical resources impact assessment are: 

• primary and secondary disturbance of precontact sites 
• primary and secondary disturbance of historic sites 
• primary and secondary disturbance of palaeontological sites 

The local study area (LSA) for the historical resources assessment is the same as the PDA 
(1253 ha). The regional study area (RSA) for the historical resources assessment is about 
332,000 ha comprising 21 Borden Blocks associated with stabilized sand dune terrain along the 
NSR.  

Data sources were reviewed to establish the baseline conditions in the LSA and RSA and a field 
program was implemented for the Project that followed standard Historical Resources Impact 
Assessment (HRIA) methodology. 

The literature searches revealed of the 21 Borden Blocks in the RSA, only one (FkPc) has no 
recorded sites. Within the region, 402 archaeological sites were recorded. Of these, 351 are 
associated with the precontact era while 51 sites date to the historic period. No palaeontological 
sites are on record. Within the LSA three historic period sites were previously recorded but no 
bedrock outcrops or other palaeontological resources had previously been identified. 

Field surveys identified 26 historical resource sites in the LSA. Of these 10 were precontact in 
nature, consisting of five isolated finds, four artifact scatters and one campsite. The remaining 
16 historic sites included nine scatters of historic period artifacts (metal, ceramics, glass, bone) 
and six sites of a residential/domestic nature. The residential/domestic sites comprised standing 
structural remains, collapsed buildings, foundations, a well and a variety of associated refuse. 
Portions of the Victoria Trail were also identified during the HRIA. 
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Mitigation for Historical Resources 
Project effects on historical resources will be confined to the area of actual physical disturbance. 
Mitigation measures will be implemented before construction activities start. Because 
assessment methodology generally provides insufficient information on which to base final 
mitigation measures for excavation, a two-staged mitigation approach will be used. In Stage I, 
additional data will be gathered on which the Stage II mitigation measures can be based. In 
addition, workers will be educated on the nature of historical resources and what approach to 
take if sites are identified during construction or other activities. 

Project Residual Effects – Historical Resources 
The residual effects, after mitigation, are summarized in Table E-9. 

Table E-9: Summary of Residual Effects for Historical Resources 
Issue/ Measurable 

Parameter 
Magnitude/ 

Extent 
Environmental 
Consequence 

Potential for 
Cumulative Effects  

Primary disturbance to precontact sites Low Low Yes 
Primary disturbance to historic sites Low Low Yes 
Primary disturbance to palaeontological sites Negligible None No 

Cumulative Effects – Historical Resources 
The cumulative effect of development has resulted in a significant level of disturbance in the 
RSA. Future projects in the RSA must be subject to appropriate HRIA studies to mediate the 
magnitude of potential Project effects. Historical resource sites are non-renewable and 
disturbance to site contents and contexts is permanent. Completion of the predicted HRIA 
studies and mitigation measures will provide 100 percent mitigation of sites affected in the Base, 
Application and Future cases. The magnitude and environmental consequence of any 
cumulative effects are, therefore, considered to be low. 

E.2.5.4 Human and Cultural Resources Summary 
The HHRA results show in general, there is little to no change between the Base and 
Application cases, for airborne contaminants indicating that the Project is not expected to 
adversely affect health in the region. From a land use perspective, since the Project will be in 
compliance with all local land use policies, as well as pertinent provincial and federal legislation 
effects on residential, agricultural, recreational, industrial and natural land use will be negligible 
and of low environmental consequence. The impact of the Project on historical resources within 
the PDA can be completely mitigated so no residual effect is predicted. 
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GLOSSARY 

7-Q-10 Discharge The minimum average discharge over a period of seven days which 
has a return period of 10 years, i.e., the probability that the minimum 
seven-day duration discharge will be equal to, or less than, the stated 
value of 10%. 

a Year. 

adsorption The surface retention of solid, liquid or gas particles by a solid or liquid. 

adverse effect An undesirable or harmful effect to an organism (human, animal or 
plan) indicated by some result, such as mortality, altered food 
consumption, altered body and organ weights, altered enzyme 
concentrations or visible pathological changes. 

AENV Alberta Environment. 

EPEA The Environmental Protection and Enhancement Act. 

AES Atmospheric Environment Services. 

AEUB Alberta Energy and Utilities Board. 

AFE Authorization for expenditure. 

Ah horizon An A horizon of organic matter accumulation containing less than 17 
percent carbon. 

air cooler A device that lowers temperature using atmospheric air as the coolant. 

airshed The geographic area requiring unified management to achieve air 
pollution control. 

alkalinity A measure of water’s capacity to neutralize an acid. It indicates the 
presence of carbonates, bicarbonates and hydroxides, and less 
significantly, borates, silicates, phosphates and organic substances. It 
is expressed as an equivalent of calcium carbonate. The composition 
of alkalinity is affected by pH, mineral composition, temperature and 
ionic strength. However, alkalinity is normally interpreted as a function 
of carbonates, bicarbonates and hydroxides. The sum of these three 
components is called total alkalinity. 

alkane A member of a series of saturated aliphatic hydrocarbons. 

ambient air The air in the surrounding atmosphere. 

ambient noise The pre-existing sound environment of a location, before the 
introduction of , or in absence of, noise from a specific source which 
also affects the sound environment of that location. 
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amendment, soil An alteration of the properties of a soil and, thereby, of the soil by 
adding substances such as lime, gypsum and sawdust to make the soil 
more suitable for the growth of plants. Fertilizers constitute a special 
group of soil amendments. 

amine One of a class of organic compounds that can be derived from 
ammonia by replacing one or more hydrogens with organic radicals. 

amine regeneration unit Equipment that removes absorbed acid gases from amine to reusable 
condition for acid gas absorption. 

ammonia A pungent, colourless gaseous alkaline compound of nitrogen and 
hydrogen that is soluble in water, lighter than air and can easily be 
condensed to a liquid by cold and pressure. 

antiscalant An additive which prevents the buildup of scale, such as from calcium 
or iron. 

API 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. 

aromatics Organic compounds containing a ring structure composed of six 
carbon atoms. Benzene is the simplest of these molecules which are 
composed of a single ring with no branch chains. 

artifact Any portable object modified or manufactured by humans. 

ARU Amine regeneration unit. 

AVU Atmospheric vacuum unit. 

baseline A surveyed condition that serves as a reference point to which later 
surveys are coordinated or correlated. 

basic sound level The allowable sound level at a residential location, as defined by the 
current EUB directive, with the inclusion of industrial presence, based 
on dwelling unit density and proximity to transportation noise sources. 

bbl Barrel. 

bbl/d Barrels per day. 

bedrock The body of rock that underlies the gravel, soil or other superficial 
material. 

benthic invertebrates Organisms that live at the bottom of lakes, ponds or streams. 
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benzene A colourless, liquid, flammable, aromatic hydrocarbon that boils at 
80.1ºC and freezes at 5.4-5.5ºC. It is used to manufacture styrene and 
phenol. 

BEP Basic Engineering Package. 

BFW Boiler feedwater. 

biox Bio-oxidation. 

biox treatment The use of biological processes to digest carbonaceous and 
nitrogenous contaminants by oxidation. 

bitumen Extra heavy crude oil, generally more dense than 14ºAPI. 

blowdown The act of emptying or depressurizing material in a vessel. 

BOD Biological oxygen demand. 

boiler feed water Water that meets required purity specifications and is used in the heat 
recovery steam generator to produce steam. 

bottoms The substance left after distilling off all but the heaviest components 
from crude oil in petroleum upgrader operations. Also known as 
residue. 

BPD Barrels per day. 

butane An alkane of which there are two isomers n- and iso-butane. It occurs 
in natural gas, petroleum and is also produced by cracking heavier 
petroleum fractions. 

ºC Degrees Celsius. 

C2- Ethane and lighter gases. 

C2H4 Ethylene. 

C3H8 Propane. 

C4 Butane. 

C5 Pentane. 

CAER Community Awareness and Emergency Response. 

CANMET Canada Centre for Mineral and Energy Technology. 

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. 
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catalytic cracking The conversion of high-boiling hydrocarbons into lower boiling types by 
a catalyst. 

CCME Canadian Council of Ministers of the Environment. 

CCR Conradson carbon residue. 

CEAA Canadian Environmental Assessment Agency. 

CFHTU Cat feed hydrotreating unit. 

CH4 Methane. 

Chernozemic soils One of the major groups of zonal soils, developed typically in a 
temperate to cool, subhumid climate. 

CO2 Carbon dioxide. 

COD Chemical oxygen demand. 

cogeneration The simultaneous on-site generation of electrical power and process 
steam or heat from the same plant. 

coke (petroleum) A solid residue that contains mainly carbon produced from the thermal 
conversion of petroleum. 

coker A processing unit in which coking occurs. 

coking A process for thermally converting the heavy residual bottoms of crude 
oil entirely to lower-boiling petroleum products and byproduct 
petroleum coke. 

commissioning The act of setting up equipment and facilities for service. 

concentration A quantifiable amount of a chemical in environmental media. 

condensate  A light hydrocarbon liquid obtained by condensing hydrocarbon 
vapours from natural gas. Sometimes referred to as pentane plus. 

construction phase The project stage involving building the plant and facilities and 
preparing for start-up. 

contaminant A substance added to a receiving environment in excess of natural 
concentrations. 

contamination The process of making unfit for use by introducing unwholesome or 
undesirable elements. 

corrosion Any of a variety of complex chemical or electrochemical processes by 
which metal is destroyed through reaction with its environment. 
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corrosion scale inhibitors Substances that prevent the build-up of metal oxides produced by 
corrosion. 

crude oil Unrefined liquid petroleum. 

CT Cooling tower. 

custody transfer meter A device that measures the amount of product where, for example, the 
product leaves a upgrader or upgrader and goes into a pipeline. 

dB Decibel. 

DEA Diethylamine. 

deaerator A device in which oxygen, carbon dioxide and other non-condensable 
gases are removed from boiler feed water, steam condensate or a 
process stream. 

deep well A well that draws its water from beneath shallow impermeable strata, 
at depths exceeding 6.7 m. 

deep well disposal A method of disposing of fluids by injecting them into a deep geological 
formation. 

demineralizer Equipment in which mineral constituents are removed from water. 

density The mass or weight of a substance per unit volume. 

DFO Department of Fisheries and Oceans. 

diatom Algae composing the class Bacillariophyceae; it is noted for the 
symmetry and sculpturing of the siliceous cell walls. 

diatomaceous earth A yellow, white or light grey, siliceous, porous deposit made of the 
opaline shells of diatoms. It is used as a filter aid, paint filler, 
adsorbent, abrasive and thermal insulator. 

diluent A light liquid hydrocarbon added to bitumen to lower viscosity and 
density. 

disposal well A well into which salt water or spent chemical is pumped, most 
commonly part of a saltwater-disposal system.  

distillation The process of producing a gas or vapour from a liquid by heating the 
liquid in a vessel and collecting and condensing the vapours into 
liquids. 

ebullated bed hydro-
conversion technology 

A process that uses an ebullated bed reactor for hydroconversion. 

ebullated bed residue 
conversion 

The process by which the residue fraction in petroleum is converted to 
lighter petroleum fractions. 
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ebullating-bed reactor A type of fluidized bed in which catalyst particles are held in 
suspension by the upward movement of the liquid reactant and gas 
flow. 

EC Electrical conductivity. 

effluent The liquid waste of industrial processing. 

EIA Environmental Impact Assessment. 

emergency response The action taken after an event to minimize the consequences of an 
emergency. 

emissions Substances discharged into the atmosphere through a stack. See also 
stack emissions and fugitive emissions. 

environmental impact 
assessment 

A review of the effects that a proposed development will have on the 
local and regional environment. 

eolian A designation of rocks and soils whose constituents have been carried 
and laid down by atmospheric currents. 

EPC Engineering, procurement and construction. 

EPCM Engineering, procurement and construction management. 

erosion The process by which material, such as rock or soil, is worn away or 
removed by wind or water. 

ethylene A colourless, flammable gas, boiling at -102.7ºC used for 
manufacturing organic polyethylene, pharmaceutical materials, 
industrial chemicals and agricultural chemicals. Also known as ethene. 

exceedance An emission whose measured value is more than that allowed by 
government regulations. 

exposure The contact between a chemical and a biological system or organism. 

extra heavy oil Crude oil that has a high density, generally from about 8ºAPI to about 
14ºAPI. 

FAP  

FCCU Fluid catalytic cracking unit. 

Fe The chemical formula for iron. 

feedstock Raw material supplied to a processing or refining facility. 

FGD Flue gas desulphurization. 
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FHEC Fort Hills Energy Corporation is the general partner for the limited 
partnership, Fort Hills Energy L.P.  Petro-Canada owns 55% of the 
Shares of Fort Hills Energy Corporation, UTS Energy Corporation 
owns 30% of the Shares, and Teck Cominco Limited owns 15% of the 
Shares.  Operatorship will be directed by Fort Hills Energy Corporation 
in its capacity as general partner. 

FHELP Fort Hills Energy L.P. - The Fort Hills Project is set up in the structure 
of a limited partnership.  The partners in this project are: Petro-
Canada, UTS Energy Corporation, Teck Cominco Limited and Fort 
Hills Energy Corporation.  Petro-Canada holds a 54.9945% interest, 
UTS Energy Corporation a 29.997% interest, Teck Cominco Limited a 
14.9985% interest, and Fort Hills Energy Corporation a 0.01 % interest 
in the Subscription Units of the partnership. 

flare A device for disposing of combustible gases from refining or chemical 
processes by burning in the open. 

flare load The size of a release to a flare. 

flare stack A chimney used to dispose of surplus hydrocarbon gases by igniting 
them in the atmosphere. 

flare system The equipment for flaring gas, including the relief valves, piping and 
flare stacks. 

flaring Disposing of surplus combustible vapours by igniting them in the 
atmosphere. 

floating roof tank A tank with a roof made of steel, plastic, sheet or microballoons, which 
floats on the surface of the stored liquid. Floating roofs are used to 
decrease the vapour space and reduce evaporation. 

flue gas The gaseous combustion product from a furnace. 

flue gas desulphurization A process that involves removing a substantial portion of sulphur 
dioxide from the combustion gas (flue gas) formed from burning 
petroleum coke. Desulphurization is accomplished by contacting the 
combustion gases with a solution of limestone. Gypsum is formed as a 
byproduct of this process. 

fluid catalytic cracking An oil refining process in which the gas-oil is cracked by a catalyst bed 
fluidized by steam and the oil vapours produced by cracking. 

formation A geologic unit of distinct rock types that is large enough in scale to be 
mappable over a region. 

freshwater Water that is not salty, especially when considered as a natural 
resource. 

ft. Feet. 
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fugitive emissions Trace amounts of uncombusted substances that are released into the 
atmosphere form plant processing and storage equipment. 

gas-oil A petroleum distillate, boiling within the range of 232-426ºC. Usually 
includes kerosene, diesel fuel, heating oils and light fuel oils. 

GDP Gross domestic product. 

GJ Gigajoules. 

GJ/h Gigajoules per hour. 

Gleysolic soil A great group of soils in the Gleysolic order. A Gleysol has a thin (less 
than 8 cm) Ah horizon underlain by mottled grey or brownish grey 
material, or it has no Ah horizon. 

GPM Gallons per minute. 

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. 

GRU Gas recovery unit. 

H2 Hydrogen. 

H2S Hydrogen sulphide. 

ha Hectare. 

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. 

HAZOP Hazard and operability study. 

HCU Hydrocracking unit. 

HDPE High density polyethylene. 

HDS Hydrodesulphurization. 

heavy oil Crude oil that has a high density, generally from about 14ºAPI to about 
23ºAPI. 

HGO Heavy gas-oil. 

HHV Higher heating value. 

historic site Any location with detectable evidence of past human activity. 
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historical resources Works of nature or by humans valued for their palaeontological, 
archaeological, prehistoric, historic, cultural, natural, scientific or 
aesthetic interest. 

Historical Resources Impact 
Assessment 

A review of the effects that a proposed development will have on the 
local and regional historic and prehistoric heritage of an area. 

H-Oil The residue conversion technology licenced by Hydrocarbon Research 
Inc. 

hot lime softener Equipment in which water is softened by processing it in a solution of 
hot lime. 

HP High pressure. 

HRIA Historical Resources Impact Assessment. 

human health risk 
assessment 

The process of defining and quantifying risks and determining the 
acceptability of those risks to human life. 

hydroconversion The process of adding hydrogen to residues and heavy gas oils to 
produce light oil products. 

hydrocracker A unit in which the hydrocracking process is carried out. 

hydrocracking A catalytic, high-pressure petroleum upgrader 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. 

hydrogen A colourless, odourless, tasteless gas, composed of diatomic 
molecules, used to manufacture ammonia and methanol, for 
hydrofining, for desulphurization of petroleum products, and to reduce 
metallic oxide ores. 

hydrogenation The saturation of diolefin impurities in gasolines to form a stable 
product. 

hydrogeology The study of the factors that deal with subsurface water (groundwater) 
and the related geologic aspects of surface water. 

hydrotreating A catalytic process in which hydrogen contacts petroleum intermediate 
or product streams to remove impurities, such as sulphur, nitrogen or 
unsaturated hydrocarbons. 

OCS Incident Command System. 

in. Inch. 
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infrastructure Basic facilities, such as transportation, communications, power 
supplies and buildings, which enable an organization, project or 
community to function. 

invertebrate An animal without a backbone and internal skeleton. 

isopleth The straight line which cuts the three scales of a nomograph at values 
satisfying some equation. 

kg/h Kilograms per hour. 

Kjeldahl method A quantitative analysis of organic compounds to determine nitrogen 
content by interaction with concentrated sulphuric acid. Ammonia is 
distilled from the NH4SO4 formed. 

km Kilometre. 

kPa Kilopascal. 

kPa(g) Kilopascal gauge. 

kW Kilowatt. 

kW/m2 Kilowatts per square metre. 

L Litre. 

LC-Fining The trade name of a residue conversion technology licensed by 
Lummus Global Inc. 

LGO Light gas-oil. 

LHV Lower heating value. 

liquified petroleum gas A product of petroleum gases, principally propane and butane. It must 
be stored under pressure to keep it in a liquid state. It is often stored in 
metal cylinders (bottled gas) and used as fuel for tractors, trucks and 
buses and as a domestic cooking or heating fuel in rural areas. 

LP Low pressure. 

LPG Liquified petroleum gas. 

m Metre. 

m2 Square metre. 

m3 Cubic metre. 

m3/d Cubic metres per day. 
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m3/h Cubic metres per hour. 

makeup water The process water required to replace that lost by evaporation or 
leakage in a closed-circuit, recycle operation. 

mass balance An overall material balance based on mass. 

material balance A calculation to inventory material inputs versus outputs. 

MBBL  

mercaptan A group of organosulphur compounds that are derivatives of hydrogen 
sulphide in the same way that alcohols are derivatives of water. These 
compounds have a characteristically disagreeable odour, are found 
with other sulphur compounds in crude petroleum, and are added to 
odourless fuel gases to give them a distinctive odour for safety 
purposes. 

mg/L Milligrams per litre. 

microbiological control The science of keeping microorganisms within acceptable limits, such 
as by adding chlorine or other process chemicals to water to eliminate 
or control algae, fungi and bacteria. 

mitigate To cause to become less harsh or hostile. 

mm Millimetres. 

Mo Molybdenum. 

modelling A simplified representation of a relationship or system of relationships. 
Modelling involves calculation techniques used to make quantitative 
estimates of an output parameter based on its relationship to input 
parameters. The input parameters influence the value of the output 
parameters. 

modularization The assembly of components into larger constructed modules in areas 
remote from the construction site. 

mol Mole. 

mole An amount of substance of a system which contains as many 
elementary units as there are atoms of carbon in 0.012 kilograms of 
the pure nuclide carbon-12. The elementary unit must be specified and 
may be an atom, molecule, ion, electron, photon, or a specified group 
of such units. 

monitoring The process of measuring continuously, or at intervals, a condition that 
must be kept within set limits. 

MP Medium pressure. 
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MVA Megavolt – ampere. 

MW Megawatt. 

N Nitrogen. 

NA Not applicable. 

naphtha A petroleum fraction with volatility between gasoline and kerosene. 

NG Natural gas. 

NH3 Ammonia. 

NH4HS Ammonium bisulphide. 

NHU Naphtha hydrotreater unit. 

Ni Nickel. 

nitrogen blanket A layer of nitrogen placed over volatile hydrocarbons to prevent fugitive 
emissions. 

Nm3/h Normal cubic metres (15ºC and 1 atmosphere) per hour. 

NMVOC Non-methane volatile organic compounds. 

NO2 Nitrogen oxide. 

nomograph A chart that represents an equation containing three variables by 
means of three scales so that a straight line cuts the three scales in 
values of the three variables satisfying the equation. 

NOX Oxides of nitrogen. 

NPRI National pollutant release inventory. 

NR CAER Northeast Region Community Awareness Emergency Response. 

NSR North Saskatchewan River. 

O2 Oxygen. 

odourant Material, usually a compound containing sulphur or mercaptan, that is 
added to odourless fuel gases to give them a distinctive odour for 
safety purposes. 

oil sands An unconsolidated, porous sand formation or sandstone containing or 
impregnated with petroleum or hydrocarbons. 

operating costs The dollar amount required to run a facility or organization. 
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oxygen scavenger An additive used to remove residual trace amounts of oxygen from 
water, such as from boiler feedwater. 

P&ID Process and Instrumentation Diagram. 

PCOSI Petro-Canada Oil Sands Inc. (PCOSI) is a wholly-owned subsidiary of 
Petro-Canada. PCOSI is the contract operator of the mining and 
upgrading projects and will direct and manage the construction and 
operation of the proposed mining and upgrading facilities. 

PCB Polychlorinated biphenyl. 

pentane A colourless, flammable, water-insoluble hydrocarbon liquid, freezing 
at -130ºC, boiling at 36ºC, soluble in hydrocarbons and ethers. It is 
used as a chemical intermediate, solvent and anesthetic. 

pentane plus A light hydrocarbon liquid obtained by condensing hydrocarbon 
vapours from natural gas. Sometimes referred to as condensate. 

permissible sound level The allowable level of noise from energy industry sources, as specified 
by the current EUB Noise Control Directive, which might contribute to 
the sound environment of a residential location. 

PFD Process flow diagram. 

pH value The measurement of a substance’s acidity or alkalinity. 

piezometer An instrument for measuring fluid pressure. 

PM Particulate matter. 

potable water Water that is suitable for drinking. 

ppm Parts per million. 

ppmv Parts per million by volume. 

ppmw Parts per million by weight. 

precipitation The rain or snow that falls on the earth’s surface. 

pressure swing adsorption A process that uses pressure changes through a sequence of 
adsorption particle beds to purify gases. 

procurement The process of obtaining materials, equipment and services, including 
purchasing, contracting and negotiating directly with the source of 
supply. 

propane A heavy, colourless, gaseous petroleum hydrocarbon gas of the 
paraffin series. It boils at –44.5ºC and is used as a solvent, refrigerant 
and chemical intermediate. 
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purging The act of displacing the contents of a line or vessel by depressurizing 
and introducing an inert fluid, such as nitrogen. 

reclamation The process of stabilizing and returning disturbed land to a natural 
state of equivalent or better capability. 

residue The substance left after distilling off all but the heaviest components 
from crude oil in petroleum upgrader operations. Also known as 
residuum or bottoms. 

residue conversion The process of cracking large residue hydrocarbon molecules in 
smaller, lower-boiling molecules a high temperature. 

residue conversion trains Parallel processing systems of a residue conversion process. 

residue stripper A distillation tower that removes lighter fractions from residue. 

retrofitting The act of modifying equipment, either in the factory or the field, to 
incorporate changes made in later production of similar equipment. 

revegetation The process of providing denuded land with a new cover of plants. 

rich amine The amine leaving the bottom of a gas absorber. It is the lean amine 
plus the acid gases removed from the gas by the lean amine. 

risk assessment The process of evaluating the probability of adverse effects occurring 
as a result of exposure to one or more stressors. 

RO Reverse osmosis is a technique used to remove dissolved solids from 
water, such as in desalination, waste-water treatment, or preparation of 
boiler feedwater. Pressure is applied to the surface of a saline or waste 
solution, forcing pure water to pass from the solution through a 
membrane (hollow fibres of cellulose acetate or nylon) that will not 
pass the ions of dissolved solids. 

runoff The portion of precipitation (rain and snow) that ultimately reaches 
streams via surface systems. 

S Sulphur. 

SAGD Steam-assisted gravity drainage. 

SDMAP Strathcona District Mutual Assistance Program. 

shutdown The process of stopping equipment or machinery or a process, partly 
or completely. 

site, historic Any location with detectable evidence of past human activity. 

slurry-bed reactor A type of fluidized bed in which catalyst particles are held in 
suspension by the upward movement of the liquid reactant and gas 
flow. Also known as an ebullating-bed reactor. 



 Sturgeon Upgrader Project
Volume 1: Project Description Glossary
 

 December 2006

  Page xvii
 

SMR Steam methane reformer. 

SO2 Sulphur dioxide. 

socio-economics The study of social and economic factors. 

soil amendment An alternation of the properties of a soil and, thereby, of the soil, by 
adding substances, such as lime, gypsum and sawdust, to make the 
soil more suitable for the growth of plants. Fertilizers constitute a 
special group of soil amendments. 

soil capability  The measure of a soil’s capacity to sustain vegetation. 

sour blends A combination of oils that are sulphur-rich. 

SOX Sulphur oxides. 

SRU Sulphur recovery unit. 

stack A vertical chimney-like installation that is the waste disposal system for 
unwanted vapour. 

stack emissions Substances discharged into the atmosphere through a plant stack. 

stakeholder People or organizations with an interest or share in an undertaking, 
such as a commercial venture. 

start-up The act of starting work or energizing machinery or equipment or 
restarting if after a temporary shutdown or commissioning. 

stockpile A gradually accumulated reserve of material. 

sulphiding catalyst The process of connecting metal oxides or catalyst to metal sulphides 
to bring them to an active state. 

sump A pit or tank that receives and temporarily stores drainage at the lowest 
point of a circulating or drainage system. 

surficial aquifer A surficial deposit containing water considered an aquifer. 

sustainability The process of managing biological resources (e.g., timber, fish) to 
ensure replacement by regrowth or reproduction of the part harvested 
before another harvest occurs. 

sustainable development Development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs. 

sweet blends A combination of oils that contain little or no sulphur. 

SWS Sour water stripper. 
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synthetic crude oil Oil obtained by refining heavier hydrocarbons, converting them to 
lighter hydrocarbons that are reblended as an upgrader feedstock. 

t Tonne.  

t/d Tonnes per day. 

t/h Tonnes per hour. 

tank breathing loss The vapours lost to the atmosphere from vessels containing oil. For 
example, a tank of crude oil expands because of the rise in 
temperature during the day and contracts as it cools at night, expelling 
vapours as it expands and taking in air as it contracts. The process is 
known as breathing. 

TDS Total dissolved solids. 

TLM Total Loss Management 

toxicity The kind and amount of poison possessed by a chemical substance 
not of biological origin. 

TRS Total reduced sulphur. 

TSS Total suspended solids. 

turnaround A complete plant shutdown for inspection, repairs or modifications that 
cannot be made while the plant is operating, then starting the plant up 
again. 

UPS Uninterruptible power supply 

utilities The supply of electricity, natural gas, water, sewer drains and other 
services. 

utility water Clarified water that is distributed to plant areas for cleaning and 
flushing. 

VGO Vacuum gas-oil. 

VHAP Volatile hazardous air pollutants. 

viscosity The fluid property that characterizes the amount of functional energy 
loss during flow. 

VOCs Volatile organic compounds. 

vol% Volume percent. 

waste Solids or liquids produced in the course of constructing, operating and 
abandoning facilities. 
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waste management plan The system developed to track and control emissions and waste and 
evaluate pollution-prevention steps. 

water management plan The system developed to optimize the use of available water supplies. 

water table The upper surface of groundwater or the level below which the soil is 
saturated with water. Also know as phreatic surface. 

waterbody A natural geographical feature containing water, such as a lake or 
stream. 

watershed An area bounded peripherally by a divide and draining ultimately to a 
particular watercourse or waterbody. 

work-year The equivalent of one person working full time (40 hour week) for one 
year (52 weeks). Also referred to as a person-year. 

WTP Water treatment plant. 

wt% Weight percent. 

WWTP Waste water treatment plant. 

ZnO Zinc oxide. 
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