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Executive Summary 

By way of amendments to existing approvals, Shell Canada Limited (Shell), as managing partner 
of Shell Canada Energy, proposes to seek approval from the Energy Resources Conservation 
Board and Alberta Environment to construct, operate and reclaim an in situ development known 
as the Peace River In Situ Expansion Carmon Creek Project (the Project). The Project is located 
about 40 km northeast of the Town of Peace River, Alberta within Townships 84–85,  
Ranges 17–19, W5M in Northern Sunrise County. 

Shell’s current in situ bitumen production facility, the Peace River Complex, is located within 
Township 85, Range 18, W5M and is licensed to produce up to 2,000 m3/d (about 12,500 bpd) of 
crude bitumen using thermal production techniques. The Peace River Complex is operated under 
Environmental Protection and Enhancement Act Approval No. 1642-01-00 and Energy 
Resources Conservation Board commercial scheme Approval No. 8143. Shell is proposing to 
increase thermal bitumen production from its Peace River leases up to 12,600 m3/d (about 
80,000 bpd). Vertical steam drive thermal enhanced recovery methods will be used to produce the 
bitumen. 

The environmental impact assessment will assist regulators and the public in understanding and 
evaluating the potential effects and benefits of the Project during construction, operation, 
decommissioning, abandonment and reclamation. It identified and assessed existing conditions in 
the Baseline Case, peak Project disturbance in the Application Case and cumulative effects in the 
Planned Development Case. The environmental impact assessment evaluated potential impacts on 
physical, biophysical and historic resources, in addition to potential human health and socio-
economic impacts. It also identified mitigation measures, monitoring and planned adaptive 
management to reduce or eliminate potential adverse effects. 

Impact assessments were conducted for various disciplines (e.g., air quality, hydrology, 
vegetation). For each individual impact assessment, a qualitative, final evaluation rating was used 
where specific guidelines did not exist. This rating was a combination of quantitative analysis and 
professional judgment that took into account the various descriptors for each attribute (direction, 
geographic extent, magnitude, duration, frequency of occurrence, permanence and confidence) 
and the potential effects of the specific impact. This rating was applied to potential residual 
impacts associated with the Project and cumulative effects. Impacts were described as having no 
impact, negligible impact, low impact, moderate impact or high impact. 

This environmental impact assessment forms part of the application submitted by Shell for the 
Project and has been prepared according to the following requirements and guidelines: 

• Environmental Protection and Enhancement Act (Alberta Environment) 
• Final Terms of Reference (Alberta Environment) 
• Guide to Preparing Environmental Impact Assessment Reports in Alberta (Alberta 

Environment) 
• Cumulative Effects Assessment in Environmental Impact Assessment Reports under 

the Alberta Environmental Protection and Enhancement Act (Alberta Environment, 
Energy and Utilities Board and Natural Resources Conservation Board) 

• Directive 023, Guidelines Respecting an Application for a Commercial Crude 
Bitumen Recovery and Upgrading Project (Energy Resources Conservation Board) 
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VOLUME IID – SOCIO-ECONOMICS, HISTORIC RESOURCES, 
TRADITIONAL ECOLOGICAL KNOWLEDGE AND LAND USE, AND LAND 
AND RESOURCE USE 

Socio-Economics 

The Socio-Economic Impact Assessment analyzed the potential effects of the Project on 
economic activities in Alberta as a whole and in the Socio-Economic Impact Assessment 
Regional Study Area specifically. The Regional Study Area includes the communities most likely 
to supply the goods and services required for the Project. The economic effects were then used to 
identify potential effects on social services and infrastructure in the Regional Study Area. The 
study considers the socio-economic effects during construction and operation of the Project.  

The Project will have a positive effect on economic activity during construction and operations 
because money will be spent in both the provincial and Regional Study Area economies. The 
economic benefits will be generated through a variety of processes, including purchases of goods 
(materials) and services (labour) as well as through taxes and royalties paid once the Project is 
operating. Construction of the Project is estimated to create about 7,295 person-years of direct 
construction employment consisting of: 

• 4,020 person-years of on-site construction employment for the Central Processing 
Facility 1 and Central Processing Facility 2, field facilities and drilling 

• 1,060 person-years of off-site construction employment for manufacturing modules in 
fabrication yards, mostly in the Edmonton area 

• 2,215 person-years of engineering work, primarily in the Calgary and Edmonton 
regions 

Employment opportunities will be created during both construction and operations. Total direct, 
indirect and induced construction employment in Alberta is estimated at 18,850 person-years over 
the construction period.  

Once the Project is at full operational capacity, the annual direct, indirect and induced income 
effect is estimated at $311.5 million in GDP terms and $144.9 million in labour income terms. At 
full capacity, it will create on average about 400 person-years of employment as follows: 

• 165 full-time Shell employees operating the Central Processing Facility 1, Central 
Processing Facility 2 and field facilities 

• 30 person-years of employment for contractors supporting plant operations 
• 100 person-years of employment for contractors building replacement pads and field 

infrastructure 
• 105 person-years of employment for drilling contractors 

During construction and operations, Project effects on services and infrastructure in the Regional 
Study Area are predicted to integrate with the current system and not impact access or quality of 
service. To avoid potential detrimental effects, Shell will continue to consult with stakeholders 
and implement mitigation measures, in particular:  

• minimizing increased traffic on roads in the Regional Study Area, specifically 
individual drivers entering and leaving the construction camp 

• providing local benefits during all phases of development, with attention to long-term 
sustainable economic activity in the Regional Study Area 

• designing and executing the Project so that the scale of economic and social stimulus 
is appropriate for the size of the economy and services in the Regional Study Area 
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• working with key local stakeholders to understand and, where necessary, respond to 
changes in demand on infrastructure and services, such as affordable housing and 
health services 

• monitoring key economic and social indicators in partnership with infrastructure and 
service providers and other stakeholders throughout the life of the Project 

Monitoring Summary 

Shell will continue engagement with stakeholders to determine the effectiveness of mitigation 
implemented. In keeping with the principles of adaptive management, mitigation strategies will 
be continually updated throughout the life of the Project. 

Historic Resources  

A Historic Resources Impact Assessment was conducted to evaluate potential impacts to historic 
resources within the Local Study Area and Regional Study Area. Seven new historic sites were 
identified within the Local Study Area (none previously recorded). Because no facilities are 
currently proposed for the areas where these sites are located, no impacts on historic resources 
from the Project are expected. 

Relative to historic resources within the Regional Study Area, the effect of the Project is positive 
in that seven new historic sites were recorded and added to the provincial database. Scientific data 
concerning these historic resources were retrieved during the assessment. 

Monitoring Summary 

Shell will continue to avoid known historical sites throughout the construction, operation, 
decommissioning and reclamation of the Project. If any historic resources are encountered during 
construction or operations, Shell will advise Alberta Culture and Community Spirit. 

As all disturbances will occur at depth, there is no opportunity for monitoring or other mitigation 
measures relative to any palaeontological resources that might be affected.  

Traditional Ecological Knowledge and Land Use 

The Project is situated in proximity to three Aboriginal Communities: the Woodland Cree First 
Nation, Cadotte Lake Métis Local No. 1994 and Duncan’s First Nation. In the environmental 
assessment process, traditional ecological knowledge and traditional land use studies are 
conducted with Aboriginal communities to understand how the current use of the land for 
traditional and other cultural purposes might be affected by a proposed project. Traditional 
ecological knowledge generally focuses on Aboriginal communities’ understandings of and 
relationships with traditional lands in the study area. Traditional land use generally focuses on 
information about locations of cultural significance and patterns of use within the study area 
(e.g., settlement locations/gathering camps, resource gathering sites/locales, trails, ceremonial 
areas).  

Traditional ecological knowledge and traditional land use studies have the potential to broaden 
the information base considered in environmental assessments and provide information about the 
possible effects of a proposed development on Aboriginal peoples’ traditional lands, ways of life 
and rights. Involving Aboriginal communities allows for improved planning and land use 
decision-making processes such that Aboriginal peoples values, needs and aspirations are 
considered.  

The use of traditional ecological knowledge and traditional land use studies in supporting 
proponents in Aboriginal consultation efforts and managing risk in land and resource decision 
making processes is increasingly being recognized. The potential effects of a proposed project on 
traditional lands and use are ultimately of cultural, environmental, social and economic relevance, 
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because they pertain to the well-being of affected Aboriginal communities (individually and 
collectively) as well as the land to which the people are connected. 

The progress of the traditional ecological knowledge and traditional land use studies is in various 
stages of development for the three Aboriginal communities: 

• Woodland Cree First Nation – Shell has entered into discussions with the Woodland 
Cree First Nation in regards to the Project and will continue to pursue a traditional 
ecological knowledge and traditional land use study with the Nation 

• Cadotte Lake Métis – a traditional ecological knowledge and traditional land use 
study was completed with the Cadotte Lake Métis in 2006 and Shell is in the process 
scheduling interviews with the community to update the study in relation to the 
Project  

• Duncan’s First Nation – Shell funded a traditional ecological knowledge and 
traditional land use study for the Duncan’s First Nation and the study was provided to 
the Government of Alberta, Government of Canada and Shell in July 2009 

Land and Resource Use 

The land and resource use assessment evaluated Project effects on the following land and 
resource uses within the Land and Resource Use Local Study Area and Regional Study Area:  

• land use zoning and planning 
• environmentally important areas 
• traffic 
• railroads 
• historic trails 
• surface interests 
• subsurface interests 
• aggregate resources 
• agriculture 
• forestry 
• berry picking 
• hunting 
• trapping 
• fishing 
• non-consumptive outdoor recreation 

The effects of the Project, including cumulative effects, are expected to be negligible to low on 
land and resource use. Shell will continue to consult with land and resource stakeholders 
throughout the life of the Project. 

Monitoring Summary 

Shell will continue engagement with stakeholders to determine the effectiveness of the mitigation 
implemented. In keeping with the principles of adaptive management, mitigation strategies will 
be continually updated throughout the life of the Project. 
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1. Introduction 

By way of amendments to existing approvals, Shell Canada Limited (Shell), as managing 
partner of Shell Canada Energy, proposes to seek approval from the Energy Resources 
Conservation Board (ERCB) and Alberta Environment (AENV) to construct, operate and 
reclaim an in situ development known as the Peace River In Situ Expansion Carmon Creek 
Project (the Project). The Project is located about 40 km northeast of the Town of Peace 
River, Alberta within Townships 84–85, Ranges 17–19, W5M in Northern Sunrise County 
(see Figure 1.1-1). 

Shell’s current in situ bitumen production facility, the Peace River Complex, is located within 
Township 85, Range 18, W5M and is licensed to produce 2,000 m3/d (about 12,500 bpd) of 
crude bitumen using thermal production techniques. The Peace River Complex is operated 
under Environmental Protection and Enhancement Act (EPEA) Approval No. 1642-01-00 and 
ERCB commercial scheme Approval No. 8143. Shell is proposing to increase thermal 
bitumen production from its Peace River leases up to 12,600 m3/d (about 80,000 bpd). 
Vertical steam drive (VSD) thermal enhanced recovery methods will be used to produce the 
bitumen. 

The purpose of this environmental impact assessment (EIA) is to assess and report the 
potential environmental, health and socio-economic impacts of the Project. The EIA portion 
of this application has been organized into four volumes with a common introduction: 

• Volume IIA – Air , Noise and Human Health: 
• Air Quality 
• Climate Change 
• Noise 
• Human Health Risk Assessment 

• Volume IIB – Aquatic Resources: 
• Hydrogeology 
• Hydrology 
• Surface Water Quality 
• Aquatic Ecology 

• Volume IIC – Terrestrial Resources: 
• Soils and Terrain 
• Vegetation 
• Wildlife 
• Biodiversity 
• Conceptual Conservation and Reclamation Plan 

• Volume IID – Socio-Economic, Cultural Resources and Land Use: 
• Socio-Economic Impact Assessment 
• Historic Resources 
• Traditional Ecological Knowledge and Land Use 
• Land and Resource Use 
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This EIA forms part of the application submitted by Shell for the Project and has been 
prepared according to the following requirements and guidelines: 

• Final Terms of Reference (TOR; AENV 2009a) 
• Guide to Preparing Environmental Impact Assessment Reports in Alberta (AENV 

2009b) 
• Cumulative Effects Assessment in Environmental Impact Assessment Reports 

under the Alberta Environmental Protection and Enhancement Act (AENV, EUB 
and NRCB 2000, Internet site) 

• Directive 023, Guidelines Respecting an Application for a Commercial Crude 
Bitumen Recovery and Upgrading Project (ERCB 1991) 

• Environmental Protection and Enhancement Act (EPEA) (AENV 2009c) 

1.1 Terms of Reference 
In March 2009, Shell filed a Public Information Document (PID) and a proposed Terms of 
Reference (pToR) with AENV, the ERCB and community stakeholders as noted in Volume I, 
Section 9: Public Consultation Program. Between April 6 and 15, 2009, advertisements 
inviting the public to comment on the pToR were posted in the Edmonton Journal, Edmonton 
Sun, Calgary Herald, Grimshaw Mile Zero News, Peace River Record Gazette and the 
monthly publication of the Windspeaker. The advertisement also described how interested 
parties could obtain a copy of the pToR and PID, and provide comments.  

Copies of the public notice, the pToR, plain language project description and PID were also 
posted on Shell’s website (www.shell.ca) and made available at: 

• the Peace River municipal library 
• Grimshaw public library 
• Northern Sunrise county office 
• Peace River town office 
• Grimshaw town office 
• Village of Nampa office 
• Chamber of Commerce in Peace River 
• area First Nations offices 

The final TOR for the Project was issued by AENV in July 2009. A cross-reference between 
each section of the TOR and the various sections of the application is provided in Volume I: 
Preface. 

1.2 Public Consultation 
Shell is committed to continuing and maintaining constructive dialogue with stakeholders 
associated with the Project and Shell’s existing activities. The consultation process is 
designed to be ongoing from initial planning through the construction, operation, 
decommissioning and reclamation of the Project. A detailed description of Shell’s 
Consultation Program is provided in Volume I, Section 9: Public Consultation Program. 

Shell recognizes the need for, and importance of, effective and transparent communication 
with stakeholders to ensure the Project’s social, environmental and economic sustainability. 
Further, Shell recognizes the importance of working within the differing perspectives of 
various groups of stakeholders.  

The objective of public consultation is to establish a constructive and mutually beneficial 
relationship between Shell and local stakeholders by implementing an effective process for 
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information exchange and decision-making. Through this process, stakeholders have the 
opportunity to: 

• review information relevant to planning, development and implementation of the 
Project 

• identify issues and concerns relative to planning and implementation of Project 
processes 

• provide feedback to the Project planning process and assist in improving Shell’s 
overall plans in the area 

• receive feedback from Shell on community concerns and how these concerns are 
being, or will be, addressed 

1.3 Environmental Considerations 
Shell has operated within its leases since 1979 and has collected environmental information to 
aid in reducing Shell’s impact on the environment. For the Project, Shell has collected site 
specific environmental or historic resource information since 2002. Shell implemented a 
constraints mapping approach that focused on the early identification of environmentally or 
historic sensitive resources, and was able to minimize impacts through avoidance of these 
resources as an explicit process in the planning of the Project. The key features of this 
approach included: 

• comprehensive environmental and cultural data collection in the local study areas 
• definition of and mapping of the environmental and historic constraints  
• Project planning that included explicit consideration of these constraints, with the 

optimization of Project component (e.g., central processing facilities, well pads) 
locations needed for bitumen recovery  

Constraints considered include the following: 

• old growth forests 
• rare plant potential 
• uncommon ecosite phases 
• residence locations 
• historic resources 
• uncommon wetlands 
• sensitive soils  
• waterbodies and watercourses 

Some of the identified resources such as residences and historic resources were avoided 
completely by the Project. In order to meet resource recovery guidelines, some features could 
not be avoided entirely. However, constraints mapping was used to minimize impacts. For 
example, surface facilities were placed to avoid waterbodies and watercourses except where 
right-of-way crossings were required. 

1.4 Project Description 

1.4.1 Components and Activities 
Shell has conducted extensive resource delineation and testing of bitumen recovery 
techniques, and has gained valuable knowledge towards proceeding with the Project. Based 
on the findings of its resource delineation and recovery evaluation programs, Shell is 
undertaking engineering and environmental studies to increase production at Peace River to a 
total of 12,600 m3/d (about 80,000 bpd) of bitumen. 
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The Resource Development Area for the Project is about 9,500 ha in area and is the portion of 
the Shell lease within which Project activities are planned for production of the bituminous 
resource (see Figure 1.1-1). About 1,500 ha will be directly disturbed by surface facilities; 
VSD thermal-enhanced recovery methods will be used to produce the bitumen from the 
reservoir. Surface facilities constructed to support the Project will include: 

• Central Processing Facility 1 (CPF 1) 
• Central Processing Facility 2 (CPF 2) 
• cogeneration power and steam generation facilities 
• multiple well pads 
• steam distribution 
• bitumen gathering system 
• roads 

Additional infrastructure will include natural gas and condensate supply pipelines, and 
electrical transmission and distribution lines (some operated by third parties).  

To recover the bitumen, the Project will use an inverted seven-spot well pattern, consisting of 
one dedicated steam injection well surrounded by six oil production wells in a honeycomb 
configuration. An average of 45 wells will be completed per well pad and about 100 well pads 
were considered for the EIA. Between 14 and 22 operational well pads will be required to 
meet the 12,600 m3/d production rate. 

Installing the proposed pipelines, roads and electrical power line infrastructure will require 
crossing watercourses including Carmon Creek, Elder Creek and an unnamed tributary of the 
Cadotte River. Road crossings will be primarily constructed using a single-span bridge, 
depending on the size and nature of the crossing. Above-ground pipeline and power line 
watercourse crossings will span the bed and bank, and no in-stream construction is expected. 
Underground pipeline watercourse crossings will be completed using boring or isolation 
methods, or will be completed when the watercourse is dry or frozen to the bottom. The 
applicable AENV, Fisheries and Oceans Canada (DFO) and Transport Canada legislation and 
guidelines will be followed during the construction of these facilities. 

The water needs for the Project will be primarily provided by reusing produced water 
generated from the bitumen bearing formation, in accordance with ERCB water recycle 
requirements. Additional makeup water for the Project will be supplied by saline groundwater 
from the Paddy and Cadotte members. Limited surface water from the Peace River will also 
be used. Saline groundwater will be sourced within the Shell-owned leases and used as 
makeup water within the steam generation facilities following treatment. Fresh water from the 
Peace River will be primarily used during the initial start-up of the Project and to a lesser 
extent during the life of the Project. Shell has an existing water intake on the Peace River with 
an associated AENV Water Act license that will be used for the water withdrawal. 

1.4.2 Emissions, Discharges and Waste 

1.4.2.1 Air Emissions 
Sources of air emissions are primarily related to the steam and electrical power generation 
facilities needed for the thermal bitumen recovery process. Cogeneration facilities that 
include gas turbine generators fitted with heat recovery steam generators will be installed to 
produce steam and electrical power. Additional steam production will be supplied by once-
through steam generators. CPF 1 and CPF 2 will also include emergency flare systems. The 
criteria air contaminants emitted from the Project include: 

• nitrogen oxides 
• sulphur dioxide 
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• carbon monoxide 
• volatile organic compounds 
• particulate matter 

The primary greenhouse gas that is expected to be released is carbon dioxide. Sulphur dioxide 
emissions will be limited through the incorporation of an amine adsorption unit that will 
remove sulphur compounds from the produced gas before it is consumed in the steam 
generators. The separated acid gases from the amine unit will be disposed of via subsurface 
disposal wells. Fugitive volatile organic compound emissions will also occur from the product 
and diluent piping system and storage tanks. These emissions will be limited by installing a 
vapour recovery unit at the storage tanks. 

1.4.2.2 Liquid Discharges 
The sources of liquid wastes at the Project include: 

• produced water generated from the reservoir formation 
• water treatment wastes 
• stormwater runoff 
• domestic wastewater 

The Project is designed to recycle produced water from the formation to the steam generation 
facilities. Excess produced water will be disposed of via subsurface injection wells. River 
water treatment will create regeneration wastes from the water softening system. This waste 
stream will contain elevated concentrations of salts and will be disposed of by injection into a 
suitable subsurface formation. Stormwater runoff that falls on or traverses the Project’s 
developed areas, including the CPFs and well pads, will be collected in designated industrial 
runoff control systems. The contained stormwater runoff will be sampled in accordance with 
provincial requirements before being released to the surrounding area. Runoff contained 
within the developed areas of the CPFs might potentially be re-used in the process and not 
released to the environment. 

Domestic wastewater will be generated from the construction camps and operations facilities. 
The construction camp domestic wastewater will be treated in a secondary treatment system 
and released on land via an aboveground field drainage system, in accordance with applicable 
AENV requirements. The construction camp will be operated for about six years during 
construction of the Project. Domestic wastewater generated at the Project during operations 
will be directed to an evaporative lagoon, and treated effluent will not be released to the 
surrounding watershed. 

1.4.2.3 Waste Management 
Construction, operation and reclamation of the Project will generate different waste types and 
volumes. The primary waste types and disposal locations are: 

• water treatment waste lime sludge and evaporator/crystallizer salts: will be 
dewatered and disposed of at the on-site Class 2 landfills 

• produced solids: will be disposed of at a third-party approved waste management 
facility 

• construction wastes that are non-recyclable: will be disposed of at a third-party 
approved waste management facility (landfill) 

• recyclable materials such as cardboard, metal and paper: will be recycled as 
appropriate 

• domestic wastes: will be collected in bins and disposed of at a third-party 
approved landfill 

• drilling wastes: will be disposed of at an approved waste management facility 



Shell Canada Limited Page 1-7 Introduction - Volume IID 
Peace River In Situ Expansion Carmon Creek Project  November 2009 

 
1.4.3 Site Preparation and Construction, Commissioning and Start-up, 

Operations, and Decommissioning and Reclamation 

1.4.3.1 Site Preparation and Construction 
Site preparation and construction are expected to commence once regulatory approvals are 
received and pending Shell’s final investment decision for the Project. Based on these factors, 
site preparation activities could begin in late 2011. Construction could be completed by the 
end of 2014 for CPF 1 and 2017 for CPF 2. Activities that are expected to occur during site 
preparation and construction include: 

• land clearing 
• soil salvage and conservation 
• excavating 
• grading 
• dewatering 
• well pad construction 
• drilling 
• pipeline construction 
• road construction (including watercourse crossings) 
• construction and assembly of the CPFs 

1.4.3.2 Commissioning and Start-up 
Commissioning and start-up of the Project is notionally planned once CPF 1 construction has 
been substantially completed, potentially in 2014. Commissioning and start-up involves 
performing inspections on installed equipment, conducting equipment readiness tests, 
completing equipment integrity tests (hydrostatic testing), ensuring that facilities are ready for 
operations, and finally followed by hydrocarbon processing and ongoing operations . 

1.4.3.3 Operations 
Operations are expected to occur from 2014 to 2049, or about 35 years. The operational phase 
activities include: 

• operation of the cogeneration facilities for the production of steam and power 
• extraction of the bitumen resource through thermal VSD methods 
• separation and treatment of the recovered bitumen, gas and produced water from 

the reservoir 
• produced water treatment and recycle for re-use as steam 
• on-site landfill disposal of the dewatered produced water treatment wastes 
• acid gas and liquid waste subsurface injection 
• chemical and product storage 
• in-fill well pad construction and operation 

1.4.3.4 Decommissioning and Reclamation 
Decommissioning and reclamation of the Project will primarily occur once operations have 
been completed, which is tentatively scheduled in 2049. However, Shell is planning to 
conduct progressive reclamation on well pad sites that are no longer in use during the 
operation of the Project. Isolated decommissioning projects will occur when the Project 
operations have ceased and will involve the dismantling, cleaning and appropriate removal of 
the Project equipment. After decommissioning, the Project’s developed areas will be assessed 
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for contamination and appropriately remediated to the required regulatory standards. Final 
reclamation of the Project will then be completed. This will involve recontouring disturbed 
areas; replacement of subsoils, mineral topsoil and organic materials; and revegetation of the 
disturbed areas, as appropriate. The area will be reclaimed to ensure equivalent land 
capability in accordance with applicable AENV regulations. 

1.5 Environmental Assessment Methodology 

1.5.1 Assessment Scenarios 
As required in the Guide to Preparing Environmental Impact Assessment Reports in Alberta 
(AENV 2009b), the Project EIA considered three development scenarios:  

• Baseline Case: includes consideration of the environmental effects from existing 
and approved projects or activities within the study areas  

• Application Case: evaluates changes or effects to the Baseline Case directly 
associated with the Project  

• Planned Development Case: describes environmental conditions that exist as a 
result of the interaction of the Project, other existing projects and other planned 
projects that can be reasonably expected to occur 

Construction and operation of the Project will occur sequentially, although CPF 2 
construction will overlap with CPF 1 operations. Well pads will also be developed 
sequentially and some well pads will be decommissioned and reclaimed before final well pads 
are developed. For the EIA, a maximum worst-case disturbance scenario was assessed for the 
Application Case in which all construction and operation components of the Project were 
assumed to occur concurrently. Therefore, this conservative, worst-case approach over-
predicts Project impacts. Data for the potential effects of the Project are based on design and 
operational information, as provided in Volume I. In some cases, closure (decommissioning 
and reclamation) was used to determine permanence and help assign a final residual impact 
rating. 

The Planned Development Case is a cumulative effects assessment and includes the 
Application Case plus other existing and planned projects in the region. For this EIA, existing 
projects are defined as those that have been built, are under construction or have been 
approved by any federal, provincial or municipal regulatory authority. Planned projects 
include any project or activity that has been publicly disclosed up to six months (i.e., May 
2009) prior to the submission of the Proponent’s Application and EIA report or are under 
review by any federal, provincial or municipal regulatory authority.  

Cumulative effects assessment differs from project-specific environmental assessment by 
considering a larger geographic study area to include interactions between existing projects, 
developments and land uses with activities of the Project and nearby future projects, and 
foreseeable environmental changes. General guidance for evaluating cumulative effects in 
Alberta is provided in CEAA (1999), and AENV, EUB and NRCB (2000, Internet site). 

There are inherent uncertainties in predicting future developments (CEARC 1986, Sonntag et 
al. 1987, AENV, EUB and NRCB 2000, Internet site). Uncertainty can result in limitations to 
the analysis of cumulative effects in the Planned Development Case. Uncertainties can 
include: 

• lack of site-specific data 
• absence of defined resource use or ecological thresholds 
• lack of availability of information on likely future development activities 

Cumulative effects likely to result from the combination of the Project and other existing and 
planned projects in the area, and reasonably foreseeable environmental changes, were 
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considered and evaluated for each discipline using methods suitable to the discipline-specific 
issues. Residual effects (those effects remaining after all mitigation has been applied) in the 
local study area (LSA) with a final impact rating of negligible or higher (see Section 1.5.6 
Effects Criteria), that could act cumulatively through temporal or spatial overlap with other 
environmental impacts, were included in the Planned Development Case of the appropriate 
environmental component. 

The project inclusion list includes the various anthropogenic disturbances on the landscape 
that must be included in the applicable assessment cases to effectively determine project and 
cumulative effects. Because the study areas for each component vary, the project inclusion for 
a particular assessment also varies. Therefore, each component has modified the 
comprehensive project inclusion list for their assessment. The projects included for the 
Planned Development Case include other operators as well as facilities associated with the 
Project, but not included in the application. Few new projects have been disclosed within the 
study area, or have provided enough information on facilities for assessment. A summary of 
the developments (projects) considered by each case in the EIA are provided in Table 1.5-1 
and illustrated in Figure 1.5-1. 
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Table 1.5-1:  Comprehensive Project Inclusion List 

Status Baseline Case Application Case Planned Development Case 
Existing Peace River Complex, 
associated facilities and 
infrastructure 

Existing Peace River Complex, 
associated facilities and 
infrastructure 

Existing Peace River Complex, 
associated facilities and 
infrastructure 

Shell Primary (Cold) 
Production, associated 
facilities and infrastructure 

Shell Primary (Cold) 
Production, associated 
facilities and infrastructure 

Shell Primary (Cold) 
Production, associated 
facilities and infrastructure 

Shell asphalt plant Not applicable Not applicable 
Baytex Energy Trust 
Cold Heavy Oil Production 

Baytex Energy Trust 
Cold Heavy Oil Production 

Baytex Energy Trust 
Cold Heavy Oil Production 

Bonavista Petroleum 
14-21 Battery 

Bonavista Petroleum  
14-21 Battery 

Bonavista Petroleum  
14-21 Battery 

Boucher Brothers Lumber Ltd. Boucher Brothers Lumber Ltd. Boucher Brothers Lumber Ltd. 
Crescent Point Energy Trust  
Cadotte Lake Gas Plant 

Crescent Point Energy Trust  
Cadotte Lake Gas Plant 

Crescent Point Energy Trust  
Cadotte Lake Gas Plant 

CCS Energy Services 
TRD facility 

CCS Energy Services 
TRD facility 

CCS Energy Services 
TRD facility 

Existing 
and 
Approved 

Daishowa-Marubeni 
International Ltd. facility 

Daishowa-Marubeni 
International Ltd. facility 

Daishowa-Marubeni 
International Ltd. facility 

Daishowa-Marubeni 
International Ltd. existing 
cutblocks 

Daishowa-Marubeni 
International Ltd. existing 
cutblocks 

Daishowa-Marubeni 
International Ltd. existing 
cutblocks 

Enerplus Resources Trust 
Golden Gas Plant 

Enerplus Resources Trust 
Golden Gas Plant 

Enerplus Resources Trust 
Golden Gas Plant 

Galleon Energy Trust  
Harmon Valley Gas Plant 

Galleon Energy Trust  
Harmon Valley Gas Plant 

Galleon Energy Trust  
Harmon Valley Gas Plant 

Husky Oil Operations Ltd. 
wells/pads 

Husky Oil Operations Ltd. 
wells/pads 

Husky Oil Operations Ltd. 
wells/pads 

Murphy Oil Company Ltd.  
Cold Heavy Oil Production 1 

Murphy Oil Company Ltd.  
Cold Heavy Oil Production 1 

Murphy Oil Company Ltd.  
Cold Heavy Oil Production 1 

Murphy Oil Company Ltd.  
Cold Heavy Oil Production 2 

Murphy Oil Company Ltd.  
Cold Heavy Oil Production 2 

Murphy Oil Company Ltd.  
Cold Heavy Oil Production 2 

Murphy Oil Company Ltd.  
4-33 Battery 

Murphy Oil Company Ltd.  
4-33 Battery 

Murphy Oil Company Ltd.  
4-33 Battery 

Penn West Energy Trust Ltd. 
Simon Lakes Gas Plant 

Penn West Energy Trust Ltd. 
Simon Lakes Gas Plant 

Penn West Energy Trust Ltd. 
Simon Lakes Gas Plant 

Penn West Energy Trust Ltd. 
Slave Lake Gas Plant 

Penn West Energy Trust Ltd. 
Slave Lake Gas Plant 

Penn West Energy Trust Ltd. 
Slave Lake Gas Plant 

Penn West Energy Trust Ltd.  
Harmon Valley Gas Plant 

Penn West Energy Trust Ltd. 
Harmon Valley Gas Plant 

Penn West Energy Trust Ltd. 
Harmon Valley Gas Plant 

Penn West Energy Trust Ltd. 
drilling program locations 1-6 

Penn West Energy Trust Ltd. 
drilling program locations 1-6 

Penn West Energy Trust Ltd. 
drilling program locations 1-6 

Penn West Energy Trust Ltd. 
battery 

Penn West Energy Trust Ltd. 
battery 

Penn West Energy Trust Ltd. 
battery 

Shell Canada Limited Seal 8-8 Shell Canada Limited Seal 8-8 Shell Canada Limited Seal 8-8 
Shell Canada Limited Seal Shell Canada Limited Seal Shell Canada Limited Seal 
Shell Canada Limited Cliffdale Shell Canada Limited Cliffdale Shell Canada Limited Cliffdale 
Town of Peace River Town of Peace River Town of Peace River 

Existing 
and 
Approved 
(Cont’d) 

Transmission lines, rights-of-
way, seismic, roads and trails 

Transmission lines, rights-of-
way, seismic, roads and trails 

Transmission lines, rights-of-
way, seismic, roads and trails 
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Table 1.5-1:  Comprehensive Project Inclusion List (Cont’d) 

Status Baseline Case Application Case Planned Development Case 
Project  Peace River In Situ Expansion 

Carmon Creek Project 
Peace River In Situ Expansion 
Carmon Creek Project 

Planned 
Projects 
and 
Activities 

  Associated Shell infrastructure 
including: 
• transmission lines 
• product line 

   Shell Cold Production: 
• Cliffdale 
• Seal 

   Baytex Energy Trust 
salt water disposal well 

   Daishowa-Marubeni 
International Ltd. 
future cutblocks  

   Husky Oil Operations Ltd. 
primary development 

   NewAlta Corporation 
waste disposal facility 

   Penn West Petroleum Ltd. 
battery 

   Petrobank Dawson THAI 

1.5.2 Assessment Approach 
Potential environmental, human health and socio-economic effects for Project-specific and 
cumulative effects were identified and assessed using the following steps: 

1. Issues of greatest concern to stakeholders and regulators were identified in each 
discipline to focus the assessment. 

2. Ecological or socio-economic indicators (i.e., selected variables or parameters for 
in-depth analysis; see Section 1.5.3 Indicators) were identified for each discipline 
to help quantify or evaluate the potential effect. 

3. The degree of spatial and temporal overlap was considered for each indicator and 
interaction to delineate local and regional study area boundaries (see Section 1.5.4, 
Spatial Boundaries), as well as to define temporal boundaries (Section 1.5.5, 
Temporal Boundaries) for the assessment. 

4. Mitigation measures, including Project planning, Project design, construction 
techniques, operational practices, reclamation techniques and scheduling 
principles, were applied to prevent or limit adverse effects. 

5. Residual effects (i.e., effects remaining after the application of mitigation 
measures) were identified. 

6. A final impact rating of predicted residual effects was determined using accepted 
effects criteria (Section 1.5.6 Effects Criteria; Hegmann et al. 1999, AENV 
2009a). 

7. Monitoring or follow up programs were identified, where possible. 

1.5.3 Indicators 
Key parameters or variables are selected as indicators for a broader group of parameters. 
Indicators are useful in quantifying or evaluating the effects of disturbances on ecological and 
socio-economic conditions. Selected indicators for each discipline are described in their 
relevant sections. 



"

"

")

")")")

")")

")

")

")
")

")

")

")

")

")

")

")

")

")

")

")

")

")
")

")

")

U

U

U

U

U

U

Hwy 986

Carmon
Lake

Pe
ac

e 
Ri

ve
r

Cadotte River

Nor
th

 H
ea

rt 
Rive

r

Heart River

Benjamin Creek

Marten River

South Heart River

Little Cadotte River

W
hi

te
m

ud
 R

iv
er

O
tte

r R
iv

er

Cadotte River

Bearhead Creek

Carmon Creek

North Heart River

Cadotte
Lake

PEACE
RIVER

Shell
Seal North/Seal

(Wells/Pads)

Baytex
Cold Heavy Oil Production/
Salt Water Disposal Well

Husky Cadotte
(Wells/Pads)/

Primary Development

Woodland Cree Reserve 227

Woodland Cree Reserve 226

Peavine Métis Settlement

Penn West
Harmon Valley Gas Plant

Penn West
Slave Lake Gas Plant

Penn West
Simon Lakes Gas Plant

NewAlta Waste
Disposal Facility

PetroBank Dawson
THAI Project

Penn West
Battery

Daishowa-Marubeni
International

Shell - Cliffdale
(Battery)

Shell - Cliffdale
(Wells/Pads)

Shell -
Cliffdale

Penn West 5
(Wells/Pads)

Penn West 6
(Wells/Pads)

Penn West
Battery

Murphy Oil Cold Heavy
Oil Production 2

Murphy Seal
4-33 BatteryPenn West 3

(Wells/Pads)

Penn West 2
(Wells/Pads)

Penn West 1
(Wells/Pads)

CCS Energy
Trust - TRD

Boucher Brothers
Facility

Bonavista Petroleum
14-21 Battery

Crescent Point Energy Trust
Cadotte Lake Gas Plant

Galleon Energy Trust
Harmon Valley Gas Plant

Murphy Oil Cold Heavy
Oil Production 1

Shell -
Seal (8-8)

Shell - Seal
(Wells/Pads)

Shell -
Seal (1-26)

Penn West 4
(Wells/Pads)

Enerplus
Golden Gas Plant

Rge 13Rge 14Rge 15Rge 16Rge 17Rge 18Rge 19Rge 20Rge 21

Tw
p 

79
Tw

p 
80

Tw
p 

81
Tw

p 
82

Tw
p 

83
Tw

p 
84

Tw
p 

85
Tw

p 
86

Tw
p 

87
Tw

p 
88

Tw
p 

89
Tw

p 
90

Tw
p 

91

Projects included within the Baseline and
Planned Development Cases

FILE: N:\PROJECTS\61330000\61334000_2009\ArcGIS\
MXDs\Introduction\Scenario_Data_Sources.mxd

DRAWN BY: EDITED BY: DATE

FIGURE:APPROVED:

TG TG 12 Nov 2009

1.5-1R.L.

SHELL CANADA LIMITED - PEACE RIVER
IN SITU EXPANSION CARMON CREEK PROJECT

0 5 10

Kilometres

LEGEND
Resource Development Area

Roads

Town

Waterbody

Watercourse

Baseline Case Projects

") Existing projects

Existing Peace River
Complex

1:325,000Scale

Cliffdale Gas Pipeline

W5M

Planned Development Case Disturbances
Planned industrial projects

DMI future cutblocks

hartati.deluca
TextBox
Page 1-12 



Shell Canada Limited Page 1-13 Introduction - Volume IID 
Peace River In Situ Expansion Carmon Creek Project  November 2009 

 

1.5.4 Spatial Boundaries  
Identifying appropriate study area boundaries is a critical component of impact assessment 
and is discipline specific. For the Project, each discipline study area was selected to reflect the 
expected zone of influence for potential Project effects on the selected indicators. For most 
disciplines, both an LSA and regional study area (RSA) were delineated to assess potential 
effects of the Project. The LSA was used to evaluate areas that might be directly affected by 
the Project development. The RSA provides a larger geographical and ecological framework 
from which to evaluate impacts of the Project in combination with other existing and planned 
projects or land uses. Discipline LSAs and RSAs are described in detail in their relevant 
sections. 

Other terms that may be used to describe study areas include the Resource Development Area 
and EIA Project Area. The Resource Development Area is the portion of the Shell lease 
within which Project activities are planned for production of the bituminous resource (see 
Figure 1.1-1). The EIA Project Area is defined by the Guide to Preparing Environmental 
Impact Assessment Reports in Alberta (AENV 2009b) as the area that includes all lands 
subject to direct disturbance from the Project and associated infrastructure. The EIA Project 
Area is also referred to as the Project footprint. 

1.5.5 Temporal Boundaries 
The Project schedule is preliminary and subject to modification in response to the receipt of 
regulatory approvals, market conditions and internal approvals, construction of CPF 1 could 
start in 2011 with first production in 2014. Construction of CPF 2 could begin in 2014 and 
commence operations in 2017. Based on this scenario, the facilities will be operational for 35 
years, from 2014–2049. Final reclamation will occur upon completion of operations and is 
tentatively scheduled from 2049–2054. A conceptual Project schedule is provided in Volume 
1, Section 1: Introduction. 

1.5.6 Effects Criteria 
Assessment criteria consistent with the Canadian Environmental Assessment Act Responsible 
Authority’s Guide (FEARO 1994) were used to describe and evaluate the predicted residual 
effects (impacts remaining after mitigation) for the Application Case and Planned 
Development Case, for the selected indicators. The effects criteria are defined in general 
terms within this section. Because of the differences among the broad range of biophysical 
and social factors, the effects criteria for some disciplines were refined and are described 
within the relevant section. 

Impact assessments are based on measured, predicted or reasonably expected changes in some 
attributes of a selected indicator. For each identified indicator, a description of the potential 
residual impact was made, using the attributes of: 

• direction 
• geographic extent 
• magnitude 
• duration  
• frequency of occurrence 
• permanence 
• confidence 

Direction describes whether there is a net benefit, net loss or a net balance to the resource or 
affected party as result of the impact. The direction is classified as either a positive, neutral or 
negative effect. 
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Extent describes the area within which the effect occurs. It is classified as local (e.g., impact 
confined to the area directly disturbed by project facilities), subregional (e.g., one watershed 
or natural subregion), regional (e.g., within the RSA) or extra-regional (e.g., effect extends 
beyond the RSA) effect. 

Magnitude describes the size and severity of the effect. Magnitude is classified as negligible 
(i.e., no discernible contribution), low (i.e., within acceptable protective standards or causes 
no detectable change to the resource), medium (i.e., within acceptable protective standards or 
causes a detectable change to the resource), or high (i.e., exceeds protective standards or 
causes a detectable change to the resource beyond the range of tolerance). 

Duration describes how long the effect will occur. Duration is classified as short term, 
medium term or long term. The time span of a duration will be defined as required by each 
discipline. For example, short term (less than one year), medium term (one to ten years) or 
long term (greater than ten years) might be appropriate for some terrestrial disciplines but not 
appropriate for noise or air quality. 

Frequency of Occurrence describes how often an effect occurs within a set time period. It is 
classified as isolated (i.e., occurs at a specific time), occasional (i.e., intermittent and 
sporadic), regular (i.e., occurs recurrently during the assessment period) or continuous 
(i.e., occurs continually during the assessment period). 

Permanence describes the potential for the recovery or reversibility of an effect. Permanence 
is classified as effects that are reversible in the short term (within one year), reversible in the 
medium term (one to ten years), reversible in the long term (greater than ten years) or 
irreversible (permanent). 

Confidence describes the certainty of the effect assessment and considers data quality, rigor 
of the assessment or measurement approach and the certainty of prescribed mitigation 
measures. Prediction confidence is classified as low (i.e., poor understanding of cause and 
effect relationships and poor quality data), medium (i.e., good understanding of cause and 
effect relationships and low quality data or high quality data but poor understanding of cause 
and effect relationships), or high (i.e., good understanding of cause-effect relationships and 
high quality data). 

Conclusions for the effects criteria are based on qualitative and quantitative assessments. 
Quantitative assessments include the results of measurable predictions or objective 
comparisons of residual effects with established limits (e.g., water quality guidelines, ambient 
air quality guidelines, environmental objectives). Qualitative assessments are subjective and 
consider evaluations based on best professional judgment when environmental objectives are 
not available or quantitative predictions are not feasible. 

The integration of the various effects criteria ratings results in a final impact rating for each 
potential Project effect. The possible final impact ratings are:  

• no impact 
• negligible impact 
• low impact 
• moderate impact 
• high impact 

The effects criteria and final impact rating approach might be modified by specific disciplines 
as a result of defined standards or methods used. Variations in the assessment criteria are 
defined in each discipline section. Where an effect was identified as positive in direction, no 
impact was considered for the final impact rating. 
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Acronyms, Abbreviations and Defined Terms 

ºC degrees Centigrade 
ºF degrees Fahrenheit 
< less than 
> greater than 
ρair density of air  

ρforage density of forage  

µg micrograms 
µg/kg/d micrograms per kilogram per day 

µg/kg bw/d micrograms per kilogram body weight per day 

µg/L micrograms per litre 
µg/m3 micrograms per cubic metre 
µS/cm micro siemens per centimetre 
2-D two-dimensional 
3-D three-dimensional 
a slope of the allometric equation for the free-living metabolic rate 
A amphere 
AAQC Ambient Air Quality Criteria 

AAAQO Alberta Ambient Air Quality Objectives 
AAC annual allowable cut 
AADT average annual daily traffic 
AAQC ambient air quality criteria 
Aboriginal People descendants of the original inhabitants of Canada; Aboriginal people are defined in 

the Constitution Act 1982 as all indigenous people including Indians, Métis and Inuit 
ACCS Alberta Culture and Community Spirit 
ACD Alberta Community Development 
ACGIH American Conference of Governmental Industrial Hygienists Inc. 
AE assimilation efficiency of dietary item  
AENV Alberta Environment 
AEP Alberta Environment Protection (Resource Use) 
Ag silver 
AGCC Alberta Ground Cover Classification 
AGRASID Alberta Soil Inventory Database 
AGS Alberta Geological Survey 
AHW Alberta Health and Wellness 

AIR predicted air inhalation rate (m3/d) 
Al aluminum 
ALI Alberta Land Inventory 
Al-Pac Alberta-Pacific Forest Industries Inc. 
ANC acid neutralizing capacity 
ANHIC Alberta Natural Heritage Information Centre 
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AOGCM Atmosphere-Ocean General Circulation Model 
API American Petroleum Institute 
Approvals Director  person in AENV designated by Ministerial Order to administer Part 2, Division 2 of the 

EPEA and Water Act 
ARC Alberta Research Council 
ARD Alberta Research and Development 
ARIES Aerosol Research and Inhalation Epidemiology Study 
As arsenic 
ASDT average summer daily traffic 
ASIR age-standardized incidence rates 
ASL ambient sound level 
ASMR age-standardized mortality rate 
ASRD Alberta Sustainable Resource Development 
ATPR Alberta Tourism, Parks and Recreation 
ATSDR Agency for Toxic Substances and Disease Registry 
ATV all-terrain vehicle 
AVI Alberta Vegetation Inventory 
AWI Alberta Wetlands Inventory 
b y-intercept of the allometric equation for the FMR (unitless) 
B boron 
Ba barium 
BAF bioaccumulation factor 
baseline studies initial scientific investigations that determine the present ecological state of an area 

and establish a basic reference necessary for further studies 
bbl barrels 
bbl/d  barrels per day 
BC British Columbia 
BC:Al base cation to aluminum ratio 
BC:H base cation to hydrogen ratio 
BCF bioconcentration factor  
BD soil bulk density  
Be beryllium 
BFRC Boreal Forest Research Centre 

BMC benchmark concentration 
BMCL benchmark concentration limit 
BMD benchmark dose 

BMP best management practice 
BOD biological oxygen demand 
BP before present 
BSL basic sound level 
BTEX benzene, toluene, ethylbenzene, and xylenes 
BTF biotransfer factor  
bw body weight 
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C carbon 

c. circa 
Ca calcium 
CAC criteria air contaminants 
CaCO3 calcium carbonate 
CAFÉ Clean Air for Europe 
Cal/EPA California Environmental Protection Agency 
C and R conservation and reclamation 
CANMET Canada Centre for Mineral and Energy Technology 
CanSIS Canadian Soil Information System 
CAP compound action potential 
CARB California Air Resources Board 
CARC carcinogen 
CAS Chemical Abstracts Service 

CASA Clean Air Strategic Alliance 
CASAC Clean Air Scientific Advisory Committee 
Case environmental and development conditions at a certain time that allows comparisons 

of change (e.g., pre-development, current, and reasonably foreseeable) 
CCME Canadian Council of Ministers of the Environment 
CCV critical chemical value 
Cd cadmium 
CDWQG Canadian Daily Water Quality Guideline 
CEAA Canadian Environmental Assessment Agency  
CEC cation exchange capacity 
CEMA Cumulative Environmental Management Association 
CEPA Canadian Environmental Protection Act 
CEPA/FPAC Canadian Environmental Protection Agency and Federal-Provincial Advisory 

Committee 
CF unit conversion from  
CH4 methane 
CHA cardiac hospital admissions 

CHB constant head boundary 
CHRS Canadian Heritage Rivers System 
CICS Canadian Institute for Climate Studies 
Cl chloride 
CLU cotemporary land use 
cm centimetre 
CN Canadian National (railway) 

curve numbers 
CNC consultative notations 
CNS central nervous system 
CO carbon monoxide 
CO2 carbon dioxide 
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CO3 carbonate 
COHb carboxyhemoglobin 
concordance table EIA table that identifies which sections of the report contain the information in each of 

the TOR requirements (i.e., cross-reference system for TORs to EIA report sections) 
constraints mapping environmental (and other) sensitivities or constraints are identified during the project 

design phase and mapped on the proposed project area to help planners avoid or 
reduce the potential environmental impact of the project 

COPC chemical of potential concern 
COPD chronic obstructive pulmonary disease 
COSEWIC Committee on the Status of Endangered Wildlife in Canada 
CPF 1 Central Processing Facility 1 
CPF 2 Central Processing Facility 2 
Cr chromium 
CR concentration ratio 
CSA Canadian Standards Association 

core security area 
CSS cyclic steam stimulation 
cSt centistokes 
Cu copper 
CUL cleared upland land segment 
cumulative effect(s) changes to the environment caused by a project in combination with other past, 

present and planned projects in the region 
CV chemical value 
CWS Canada-wide standard 
d day 
D Darcy (unit of fluid permeability) 

vapour of particulate deposition rate 
DA drainage area 
dam acre-feet 

DAWS de-aromatized white spirit 
DB decibel 
dBA decibel, A-weighted 
dBC decibel, C-weighted 
DBH diameter breast height 
Dd annual average dry deposition from particle phase  
DEM digital elevation model 
DFMP detailed forest management plan 
DFO Fisheries and Oceans Canada 

DIAND  Department of Indian Affairs and Northern Development 
direct effect effect in which the cause-effect relationship has no intermediary effects 
direction manner in which a valued ecosystem component may be affected by a project 
DL dust level  

detection limit 
DMI Daishowa-Marubeni International Ltd. 
DO dissolved oxygen 
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DOC dissolved organic carbon 
DOW dangerous oilfield waste 
dS/m deciSiemens per metre 

DTA deciduous timber allowance 
duration period of time in which an effect on a valued ecosystem component may exist or 

remain detectable (i.e., the recovery time for a resource, species or human use)  
Dw annual average wet deposition from particle phase  
DW dry weight 
EC electrical conductivity 

elemental carbon 
ecological footprint indicator of the magnitude, duration, frequency and distribution of environmental 

stressors and natural resource consumption associated with an activity 
EDI estimated daily intake 
effect any response by an environmental or social component to a proposed project's 

impact 
e.g. for example 
EH and S environment, health and safety  
EIA environmental impact assessment 
ELC Ecological Land Classification 
EPEA Environmental Protection and Enhancement Act 
EPP environmental protection plan 
EPT ephemeroptera, plecoptera, trichoptera 
ER exposure ratio 
ERCB Energy Resources Conservation Board 
ERF extreme rich ferns 
ERP emergency response plan 
ESA environmentally sensitive area 
ESL effects screening levels 

environmental screening levels 
ET evapotranspiration 
et al. group of authors 
EUB Alberta Energy and Utilities Board (now ERCB) 
F farad 

female 
FC fat content  
Fe iron 
FEARO Federal Environmental Assessment Review Office 
FEV forced expiratory volume 

Fgb glaciofluvial blanket deposits 
Fgv glaciofluvial veneer deposits 
FIR food ingestion rate 
First Nation (Band) Band is defined in the Indian Act as a body of Indians for whose common use and 

benefit lands have been set aside or monies held by the Government of Canada or 
declared by the Governor in Council to be a Band 

FMA forest management agreement 
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FMR free-living metabolic rate  
FMU forest management unit 
FMZ Fish Management Zone 
FPAC Federal-Provincial Advisory Committee 
FWMIS Fisheries and Wildlife Management Information System 

g grams 
bodyweight 

GCMs general circulation models 
g/d grams per day 

GE gross energy of dietary item  
GHB general head boundary 
GHG greenhouse gas 
GIS geographic information system 
g/mol gram per mole 

g/m3 grams per cubic metre 
GMP groundwater monitoring plan 
GPS global positioning system 
h hour 
H Henry’s Law constant 
H+ hydrogen ion 
H2O water 
H2S hydrogen sulphide 
H2S04 hydrogen sulphate 
ha hectare 
HC Health Canada 

heavy clay 
HCO3

- bicarbonate 
HDPE high density polyethylene 
HEC human equivalent concentration 
HEI Health Effects Institute 
HEP habitat evaluation procedure 
HFAN high flash aromatic naphtha 
Hg mercury 
HHRA Human Health Risk Assessment 
HHRA human health risk assessment; systematic, well-documented process to define and 

quantify potential human health risks from exposure to chemicals released from a 
proposed project alone and in combination with other past, present and future 
projects in the region 

HIL high infiltration land segment 
HNO3 nitric acid 
hp horsepower 
HRIA historic resources impact assessment; review of effects that proposed development 

will have on the local and regional historic and prehistoric heritage of an area 
HRIM historical resources impact mitigation 
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HRO historical resources overview 
HRSG heat recovery steam generator 
HSDB Hazardous Substances Data Bank 
HSI habitat suitability index 
HSPF hydrologic simulation program fortran 
HU habitat unit 
Hz hertz 
i.e. that is 
IAC ion activity product 
IARC International Association for Research on Cancer 
IL impervious land segment 
ILCR incremental lifetime cancer risk 
IMAC interim maximum acceptable concentrations 
impact effect any aspect of a project that may cause an effect; e.g., land clearing during 

construction is an impact; possible effect is loss and fragmentation of wildlife habitat 
impact model 
pathways diagram 

formal description of a cause-effect relationship that allows the assessing of various 
components of that relationship through the use of an impact statement, a pathways 
diagram, and the validation of linkages and pathways 

impact statement description of a suspected cause-effect relationship through the use of a formal 
scientific hypothesis 

integrated application application to the appropriate regulatory bodies that contains both the EIA report and 
relevant approval applications 

IPCC Intergovernmental Panel on Climate Change 
IPM Individual PAH Model 
ISP industrial sample plot 
ISQG Interim Sediment Quality Guideline 
J Joule (unit of energy, also kJ : kilojoule, MJ : megajoule and GJ : gigajoule) 
K potassium 

kelvin 
K factor soil erodibility 

kcal/kg kilocalorie per kilogram 

KCl potassium chloride 
Kds soil-water partition coefficient  
keq H+/(ha·y) kiloequivalents of hydrogen ions per hectare per year 
keq/(ha·y) kiloequivalents per hectare per year  
kg kilogram 
kg/d kilograms per day 
kg/h kilograms per hour 
kg/(ha·y) kilograms per hectare per year 

kg/m kilograms per metre 
kgN//(ha·y) kilograms nitrogen per hectare per year  
kg/s kilograms per second 
KIR key indicator resource 
km kilometre 
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km2 square kilometre 
km/h kilometres per hour 
Koc organic carbon partition coefficient  
Kow octanol-water partition coefficient 
kp plant surface loss coefficient  
kPa kilopascal 
ks chemical-specific soil loss constant due to abiotic and biotic degradation  
Ksp solubility constant 
kt chemical-specific soil loss constant due to all processes  
kv chemical-specific soil loss constant due to volatilization  
kW kilowatt 

L Litre 
LC lethal concentration 

LC50 concentration of a chemical in air that kills 50% of test animals in a given time 
(usually four hours) 

LCCS Land Capability Classification for Forest Ecosystems in Oil Sands 
LD lethal dose 

LD50 amount of a material, given all at once, that kills 50% (one half) of a group of 
test animals 

LEL lower explosive limit 

Leq energy equivalent sound level 
Leq24 energy equivalent sound level for a 24-hour period 
LeqDay energy equivalent sound level for daytime 
LeqNight energy equivalent sound level for nighttime 
LFN low frequency noise 
life of the project stage length of time required to construct, operate, decommission and reclaim all stages of 

a development 
linkage effect, 
pathways diagram 

relationship between a cause and effect in impact models; linkages are illustrated in 
pathway diagrams as arrows between boxes 

LOAEL lowest observed adverse effects level 
LOC license of occupation 
log Kow log of the octanol-water partition coefficient  
L/s litres per second 
L/s/ha litres per second per hectare 
LSA Local Study Area 
LSAS Land Status Automated System 
LS factor length-slope factor 

m metre 
m3/cd cubic metres per calendar day  
m3/d cubic metres per day 
m3/h cubic metres per hour 
m3/s cubic metres per second 
m3/sd cubic metres per stream day 
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m3/y cubic metres per year 
MassDEP Massachusetts Department of Environmental Protection 
MAC maximum allowable concentration 
magnitude measure of how adverse or beneficial an effect may be 
masl metres above sea level 
MD Municipal District 
m/d metres per day 
MDL method detection limit 
ME metabolizable energy of dietary item  
meq milliequivalent 
meq/100 g milliequivalent per 100 grams 

Métis usually refers to people of mixed ancestry who emerged during the fur trade when 
Europeans and Indian people had children; Métis are recognized as Aboriginal 
people in the Constitution Act 1982 

MF metabolism factor  
Mg magnesium 
mg/kg milligrams per kilogram 
mg/L milligrams per litre 
mg/m2/y milligrams per square meter per year 
mg/m3 milligrams per cubic metre 
Mg(OH)2 magnesium hydroxide 
MI myocardial infarctions 
mitigation elimination, reduction or control of a project’s adverse environmental effects; includes 

restitution for any damage to the environment caused by such effects through 
replacement, restoration, compensation or any other means 

mL millilitre 
mm millimetre 
mm/d millimetres per day 

mm Hg millimetre of mercury 

mm/y millimetres per year 
MMBTU/h Million British Thermal Units per hour 
MNA Métis Nation of Alberta 

Mo molybdenum 
model 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 

MOE Ontario Ministry of the Environment 

mol mole 

MPOI maximum point of impingement 

MRL minimum risk level 

m/s metres per second 
MSL mineral surface lease 

MSSC Ministry of Supply and Services Canada 

MW  molecular weight 
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m/y metres per year 
N newton (unit of force, also kN: kilonewton and MN: meganewton) 

nitrogen 
number 

N/A not available 

n/a not applicable 

Na sodium 

NAAQO National Ambient Air Quality Objectives 

NaCl sodium chloride 

NAIT Northern Alberta Institute of Technology 

NAPS National Air Pollution Surveillance Network 

NASA National Aeronautics and Space Administration 

NCAC non-criteria air contaminant 

ND no data (used in tables) 

NEF noise exposure forecast 

network diagram illustration of cause-effect relationships between an action's impact and an effect 

NFIR normalized food ingestion rate  

NFMR normalized free-living metabolic rate  

NG no guideline (used in tables) 

NH4N03 ammonium nitrite 

(NH4)2S04 ammonium sulphate 

Ni nickel 

NIOSH National Institute of Occupational Health and Safety  

NMHC non-methane hydrocarbons 

NO nitric oxide 

NO2 nitrogen dioxide 

NO2
- nitrite 

NO3
- nitrate 

NOAEL no-observed-adverse-effects-level 

Northland Northland Forest Products Limited 

notice of filing Regulatory Board issues a notice with respect to an application directly to local 
parties who have expressed an interest in the application. The Notice may also be 
placed in relevant local newspapers. The Regulatory Board will issue the Notice if the 
application states there are outstanding concerns between the company and the 
landowners/residents or if the Board wants to ensure that no such concerns exist. 

notice of hearing regulatory step in which the Regulatory Board issues a notice directly to all persons 
and organizations potentially directly and adversely affected by the application to 
inform them of the hearing and allow them to file their submissions with the 
Regulatory Board 

NOx nitrogen oxides 

NRC National Research Council 

NRCB Natural Resources Conservation Canada 

NS not specified 

NTP National Toxicology Program 

NTS National Topographic Series 
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NTU nephelometric turbidity unit 

NUL natural upland land segment 

NV no value 

O2 oxygen 

O3 ozone 

OC organic carbon 

OEHHA California Office of Environmental Health Hazard Assessment 

OHC outer hair cell 

OHV off-highway vehicles 

OLM ozone limiting method 

OMOE Ontario Ministry of the Environment 

OTSG once through steam generator 

Pa Pascal (unit of pressure) 

PAH polycyclic aromatic hydrocarbon 

PAI potential acid input 

PANHs polycyclic aromatic nitrogenous hydrocarbons 

pathway series of consecutive valid linkages in a pathway diagram 

pathway diagram/ 
network diagram 

diagram of cause-effect relationship between two related states or actions that 
illustrates an impact model; evaluate each linkage and assessing cause-effect 
relationship in context of a scientific hypothesis 

Pb lead 
chemical concentration in fruit and berries 

Pd chemical concentration in aboveground plants from direct deposition  

PDA pre-disturbance assessment 

PEL probable effects level 

PGR provincial grazing reserve 

pH the measurement of a substance’s acidity or alkalinity 

PHC petroleum hydrocarbons 

PID Public Information Document 

PM particulate matter 

PM2.5 particulate matter less than 2.5 microns in aerodynamic diameter 

PM2.5-10 coarse particulate matter 

PM10 particulate matter less than 10 microns in aerodynamic diameter  

PMT total particular matter 

PNT protective notation 

POI point of impingement 

ppb parts per billion (assumed by volume) 

ppm parts per million (assumed by volume) 

ppmw parts per million by weight 

Pr chemical concentration in aboveground plant due to root uptake  

PREP Peace River Expansion Project 

PRISP Peace River In Situ Pilot 

Project Shell Peace River In Situ Expansion Carmon Creek Project 
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project footprint land or water area covered by a project, including direct physical coverage (i.e., all 

lands subject to direct disturbance from the project and associated infrastructure) and 
direct effects (i.e., disturbances that may directly emanate from the project, such as 
noise) 

PRSD Peace River School Division 

psi pounds per square inch 

PSL permissible sound level 

pTOR Proposed Term of Reference 

PVC polyvinyl chloride 

PWL sound power level 

Q2 peak flow rate (two year return period) (m3/s) 

QA/QC quality assurance/quality control 

R gas constant 

rad radian 

RADS Reactive Airway Dysfunction Syndrome 

RAF relative absorption factor 

RAMP Regional Aquatics Monitoring Program 

RCF root concentration factor  

RDA Resource Development Area 

regulatory board Alberta Utilities Commission, Energy Resources Conservation Board or Natural 
Resources Conservation Board 

REL reference exposure level 

RELAD Regional Lagrangian Acid Deposition 

residual effect effect that remains after mitigation has been applied 

responsible authority 
(federal)  

a federal authority is called a responsible authority when they are required (pursuant 
to subsection 11(1) of the Canadian Environmental Assessment Act) to ensure an 
environmental assessment is conducted in accordance with the Act 

ReV reference value 

reversibility capability of the environment to return to a capacity or condition equivalent to the 
baseline after the impact ceases 

RfC reference concentration 

RfD reference dose 

RFMA registered fur management area 

RGDR regional gas dosimetry ratio 

Rge range 

RHA respiratory hospital admissions 

RIVM Research for Man and Environment, Netherlands National Institute of Public Health 
and the Environment 

RMA resource management area 

RMS root mean squared 

ROW right-of-way  

ROWs rights-of-way  

RPD relative percent difference 

RQ risk quotient 
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RSA Regional Study Area - area with potential for cumulative and socio-economic effects, 

that may be relevant to the assessment of any wider-spread effects of the project 

RsC risk-specific concentration 

RsD risk-specific dose 

RSDS Regional Sustainable Development Strategy 

RTI Research Triangle Institute 

RWG Reclamation Working Group 

s second 

S sulphur 
water solubility 
sand 

SAH skin surface area of hands  

SAO skin surface area of upper and lower arms and legs  

SAR sodium adsorption ratio 

SARA Species at Risk Act 

SCA soil correlation area 

scoping activity that focuses the assessment on relevant issues and concerns and establishes 
the boundaries of the environmental assessment 

SCS Soil Conservation Service 

Se selenium 

SEIA socio-economic impact assessment; systematic analysis of the economic and social 
impacts on communities that result from project employment, and project-related 
expenditures and sales. Intended to communicate the project’s potential effects 
(including cumulative) on the economy and population base and, in turn, implications 
for local public services and infrastructure; should also address other quality of life 
issues of interest to communities affected. 

SEWG sustainable ecosystems working group 

Si silicon 

SI saturation index 

SIL survey intensity level 

SiO2 silicon dioxide 

SIR soil ingestion rate  

SIRP subregional integrated resource plan 

SLH soil loading rate to exposed skin on hands  

SLM sound level meter 

SLO soil loading rate to exposed skin on surfaces other than hands  

SMC surface material license 

SML surface material lease 

SO2 sulphur dioxide 

SO4
2- sulphate 

SOx sulphur oxides 

SPL sound pressure level 

SQI sand quality index 

SRES special report for emissions cases 

SSC sulphide stress cracking 
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sec/y seconds per year 

STEL short-term exposure limit 

t tonne 

t/d tonnes per day 

t/d-S tonnes per day of sulphur 

t/d-SO2 tonnes per day of sulphur dioxide 

t/y tonnes per year 

TC tumorigenic concentration 

TCA tolerable concentration in air 

TCEQ Texas Commission on Environmental Quality 

tD period over which deposition occurs  

TDG transportation of dangerous goods 

TDI tolerable daily intake 

TDS total dissolved solids 

TEF toxic equivalency factors 

TEH  total extractable hydrocarbons 

TEK traditional ecological knowledge 

TEQ toxic equivalency quotient 

THAI toe to heel air injection 

THM total heavy metals 

TI thallium 

TIA traffic impact assessment 

TKN total Kjeldahl nitrogen 

TLM total loss management 

TLU Traditional Land Use 

TLUS Traditional Land Use Study 

TLV threshold limit value 

TLV-TWA threshold limit value – time weighted average 

TOC total organic carbon 

TOR terms of reference 

TP total phosphorus 

TPA trapping area 

TPH total purgeable hydrocarbons 

TPHCWG Total Petroleum Hydrocarbon Criteria Working Group? 

TPR timber productivity rating 

traditional use  uses of public lands by Aboriginal groups or individuals for purposes such as burial 
grounds, gathering sites and historic or ceremonial locations, and existing 
constitutionally protected rights to hunt, trap and fish; does not include proprietary 
interests in the land 

TRD treatment, recovery and disposal 

TRV toxicological reference values 

TSS total suspended solids 

Twp township 
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UCLM upper confidence limit of the mean 

ueq/L microequivalents per litre 

URE unit risk estimate 

USEPA United States Environmental Protection Agency 

USEPA OSW United States Environmental Protection Agency Office of Solid Waste 

USGS United States Geologic Survey 

USLE Universal Soil Loss Equation 

USNRC United States National Research Council 

UTM Universal Transverse Mercator 

V volt 
wet or dry deposition velocity 

veh/d vehicles per day 

VOC volatile organic compounds 

VP vapour pressure  

VRU vapour recovery unit 

VSD vertical steam drive 

W watt (also kW : kilowatt, MW : megawatt) 

W5M west of the fifth meridian 

WBEA Wood Buffalo Environmental Association 

WC water or moisture content  

WCFN Woodland Cree First Nation 

WDS Alberta Water Data System 

WHO World Health Organization 

WIR water ingestion rate  

WMM whole mixture model 

WMU wildlife management unit 

WSC Water Survey of Canada 

WW wet weight 

y year 

Yp crop yield or productivity  

Zn zinc 

ZOI zone of influence; geographic area, extending from an action, in which an effect is 
non-trivial; often used in describing hydrogeology impacts 

Zs soil mixing zone depth (m) 
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2. Socio-Economic Impact Assessment

2.1 Introduction

Shell Canada Limited (Shell) is requesting regulatory approval to commercially develop the
Peace River In Situ Expansion Carmon Creek Project (the Project), located about 40 km northeast
of the Town of Peace River, Alberta, within Townships 84–86, Ranges 16–19, W5M in Northern
Sunrise County. Shell is proposing to increase thermal bitumen production from its Peace River
leases to about 12,600 m3/d (80,000 bbl/d). Vertical steam drive thermal-enhanced recovery
methods will be used to produce the bitumen. This socio-economic impact assessment (SEIA)
examines social and economic effects that could result from construction and operation of the
Project.

Potential effects are analyzed in relation to economic activities in Alberta as a whole and,
specifically, for the Regional Study Area (RSA). Socio-economic data are analyzed and assessed
for existing and approved conditions to form the Baseline Case Section of the assessment. An
assessment of the Application Case, which includes the potential social and economic effects of
the Project is also discussed. The Planned Development Case assesses the potential effects of the
Project and other planned developments that are reasonably expected to occur. Mitigation
measures to enhance the positive effects and reduce or avoid the negative effects are included, as
well as an outline of the monitoring process.

2.2 Indicators and Issues

Potential effects on the RSA and Alberta are assessed for both the construction and operation of
the Project.

Key social and economic issues were identified based on input from stakeholders during the
public consultation process and the Terms of Reference (TOR; AENV 2009). The key issues are:

 regional and provincial economic benefits
 opportunities to maximize regional participation, specifically for training and

employment
 effects of the construction workforce on communities in the RSA
 effects of population change on services and infrastructure during operations
 management of increased traffic, especially during construction
 changes in traditional use of land and the associated effects on culture

Indicators used to assess Project effects are:

 services, including health, education, recreation, social and protective services
 infrastructure, including housing, transportation, and utilities
 municipal taxes
 provincial corporate tax and resource royalty income
 federal corporate tax income

This assessment also addresses issues identified in the TOR.
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2.2.1 Data Collection

Data for the SEIA were collected from public domain information and interviews with key
stakeholders. Important sources of public domain data include websites of various municipal
governments, traffic information from the Alberta Transportation, population and labour forecasts
from Alberta Employment and Immigration, and the 2006 census by Statistics Canada.

Key stakeholders are people who operate in the RSA and provide social services, and support
social infrastructure, economic development or governance systems. A list of stakeholders
interviewed for this SEIA is included in Section 2.9.2.

2.2.2 Limitations

The Project is still in the conceptual planning phase and, as such, detailed engineering design and
cost estimates are not available. Capital spending assumptions have been derived from conceptual
engineering design. Calculations of economic effects include a margin of error from engineering
inputs plus an additional margin of error that is inherently part of economic assessments. As well,
caution should be used when interpreting social effects generated by construction and operations
as the number of jobs presented in this assessment might be modified as Project design and
implementation progresses.

2.3 Methods

2.3.1 Assessment Criteria

Forecasting economic and social impacts begins with determining how a project’s construction
and operating expenditures will affect the existing regional economy and workforce, and draw
new workers and their families into the region. Population change indicates where effects on
regional infrastructure, services and the community will occur.

The SEIA considers the following types of impacts:

 direct impacts – generated by the direct hiring of employees for the Project
 indirect effects – goods and services that Shell and local contractors purchase
 induced effects – result from income being spent by workers hired directly or

indirectly

Effects are assessed by using measures that are quantitative and qualitative. Quantitative
techniques are used mostly in the economic analysis while the analysis of social effects relies
more on qualitative measures.

The expected geographic distribution of Project expenditures is addressed through an analysis of
expected procurement patterns for the Project, other similar projects and industry-specific supply
relationships derived from the Alberta Input-Output model (Alberta Finance 2009, Internet site).
Input-output analysis is also used to estimate the Project’s total economic impact on the
provincial economy. An analysis of Shell’s economic data underpins the assessment of the total
revenues to the government.

The economic analysis helps determine the impact of Project expenditures and revenues on
employment opportunities and workforce composition. These indicators affect the population and
can alter demand for key services and infrastructure. The change to local populations is estimated
using statistics published by the Town of Peace River and Northern Sunrise County (MacQuarrie
2009, pers. comm; Northern Sunrise County 2009).



Shell Canada Limited Page 2-3 Socio-Economic Impact Assessment – Volume IID
Peace River In Situ Expansion Carmon Creek Project November 2009

2.3.2 Spatial and Temporal Boundaries

2.3.2.1 Study Area

The RSA was selected to include urban and rural areas that would normally provide labour and
other resources required for Project construction and operation, or where Project construction or
operation might affect infrastructure and social services. As the potential affects are regional in
nature, this assessment does not need a Local Study Area; all affects are captured in the RSA. The
RSA includes the hamlets of St. Isidore, Marie Reine, Cadotte Lake and Little Buffalo, the village
of Nampa, Woodland Cree First Nation reserves 226, 227, and 228 (Woodland Cree First Nation
Reserve), the Town of Peace River and the Town of Grimshaw, the Municipal District of Peace
No. 135 (MD of Peace) and Northern Sunrise County (see Figure 2.4-1). The MD of Northern
Lights is also included in some analysis in the RSA, focused on employment at the pulp mill. The
SEIA also analyzes the potential economic impacts of the Project on the province as a whole.

2.3.2.2 Temporal Boundaries

The temporal boundary for the SEIA is set by the economic life span of the Project, which
includes the construction, continued drilling and operational stages. The conceptual schedule for
the Project is detailed in Volume I, Section 1: Introduction.

The Project comprises of two central processing facilities (CPF 1 and CPF 2), well pads and
associated infrastructure, such as pipelines, power lines, roads and source water wells, and an
upgrade to the existing river source water station at the Peace River.

The Project will have an approximate 35-year operating life. Construction of CPF 1 could start in
2011 with first production in 2014. Construction of CPF 2 could begin in 2014 and commence
operations in 2017. Based on this scenario, the facilities will be operational from 2014–2049.
Final reclamation will occur upon completion of operations and is tentatively scheduled from
2049–2054. A conceptual Project schedule is provided in Volume 1, Section 1: Introduction.

2.4 Baseline Case

The RSA and the province of Alberta have experienced fluctuations in economic and social
activity in the past few years. Strong economic growth in 2006 and 2007 resulted in low
unemployment, high population growth and associated strains on many social services and
infrastructure, such as housing, medical services and protective services. The strong growth also
put pressure on basic infrastructure, such as roads and utilities (water and sewage). However,
during the second half of 2008 and most of 2009, the province experienced a recession with a
notable reduction in economic activity, higher unemployment rates and reduced household
income. In particular, Alberta’s petroleum sector has experienced a sharp drop in activity and
associated spending.

While sectors, such as housing, have moved closer to matching demand, others, such as health
care, are still experiencing challenges. Aboriginal communities have experienced change as
members move away from traditional lifestyles towards more integration with the wage economy
and non-Aboriginal belief systems and structures. Aboriginal communities in the RSA also face
challenges related to economic and social issues, with some specific areas, such as unemployment
and substance abuse, being of particular concern.

Shell has actively consulted with stakeholders about the commercialization of the Peace River
leases since 2004 and will continue to hold open houses, individual meetings and other forms of
communication and consultation. To ensure that the Project is able to respond to the dynamic
economic and social setting of the RSA, Shell will work with stakeholders to respond to issues as
they arise throughout the life of the Project.
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2.4.1 Existing Economic Conditions

Agriculture, forestry and oil and gas are the key economic drivers in northwestern Alberta.
However, agriculture has seen a long-term trend towards lower employment levels, an aging
workforce and farm consolidation. Forestry has also experienced downward pressure on
employment because of low product prices and high operating costs, a strong Canadian dollar, a
sharp reduction in home building in North America and the pine beetle infestation.

While the conventional oil and gas industry has been active in the RSA over the past five years,
activity declined in 2008 and 2009. In situ development is still in its infancy in the region, but has
the potential to bring a substantial amount of new investment to the area. Currently, the RSA
captures only 0.21% of the value of all major projects (defined as projects with a capital cost in
excess of $5 million) in the province (Alberta Finance 2009, Internet site). It has six major
projects, with a combined value of about $490 million. None of these projects have been
completed and 50% have yet to start construction. Table 2.4-1 summarizes the projects by sector,
status and location within the Northern Sunrise County and Town of Peace River. The listing
does not include projects smaller than $5 million, which includes most conventional oil and gas
activities. Diversified economic activity in the RSA is being promoted by the Peace River &
District Chamber of Commerce which was awarded the 2008 Chamber of the Year award from
the Alberta Chamber of Commerce.

Table 2.4-1: Major Regional Economic Development Projects (2009)

Northern Sunrise County Town of Peace River RSA TotalProject Sector

Number
of

Projects

Cost Number
of

Projects

Cost Number of
Projects

Cost

Agriculture 0 0 0 0 0 0

Biofuels 0 0 0 0 0 0

Chemical and
petrochemical

0 0 0 0 0 0

Commercial and
retail

0 0 0 0 0 0

Residential 0 0 0 0 0 0

Infrastructure 1 $46,000,000 0 0 1 $46,000,000

Institutional 0 0 3 $43,600,000 3 $43,600,000

Manufacturing 0 0 0 0 0 0

Mining 0 0 0 0 0 0

Oil and gas 0 0 0 0 0 0

Oil sands 0 0 0 0 0 0

Other industrial 0 0 0 0 0 0

Pipelines 0 0 0 0 0 0

Power
(transmission)

2 $400,000,00 0 0 2 $400,000,000

Residential 0 0 0 0 0 0

Telecom 0 0 0 0 0 0

Tourism and
research

0 0 0 0 0 0

Total 3 $446,000,000 3 $43,600,000 6 $489,600.000

Proposed or
announced

0 - 3 - 3 -

Completed 0 0 0 0 0 0

On hold 0 0 0 0 0 0

Source: Alberta Finance 2009, Internet site.
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2.4.1.1 Labour Force and Employment

2.4.1.1.1 Labour Force Characteristics

Table 2.4-2 provides labour force information broken down by RSA community from the most
recent federal census (Statistics Canada, 2006, Internet site). In 2006, the labour force
participation rate in the RSA was 4.3% higher than the Alberta average. The unemployment rate
was 5.2%, almost a full percentage point higher than the provincial average. Unemployment
ranged from a low of 1.6% in the Municipal District of Peace to a high of 26.7% for the
Woodland Cree First Nation.

Table 2.4-2: RSA Unemployment Rates – 2006

Employment
Indicator

Northern
Sunrise
County

(%)

Town of
Peace
River
(%)

Town of
Grimshaw

(%)

MD of
Peace

(%)

Woodland
Cree First

Nation
(%)

RSA
(%)

Alberta
(%)

Participation rate 81.1 81.5 69.9 80.8 56.6 78.35 74.0

Employment rate 75.4 77.6 67.0 79.5 39.6 73.26 70.9

Unemployment rate
1

6.6 4.8 4.1 1.6 26.7 5.2 4.3

Note:
1 Refers to unemployment expressed as a percentage of the labour force in the week (Sunday to Saturday) before Census Day

(May 16, 2006).

Source: Statistics Canada 2006, Internet site.

More current annual labour force data is available on an aggregated level for the Athabasca and
Grande Prairie regions, which includes the RSA. Figure 2.4-2 shows that the annual
unemployment rate in the Athabasca and Grande Prairie regions has been increasing since 2005,
surpassing the provincial average in 2006. In 2008, the unemployment rate in the Athabasca and
Grande Prairie regions was the highest of all regions in the province at 4.5%.

Figure 2.4-2: Trends in Regional and Provincial Unemployment Rates 1998 to 2008
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As of May 2009, employment data for the Athabasca and Grande Prairie regions is consistent
with trends identified in the 2006 census and 2008 Historical Labour Force Review (Statistics
Canada 2009). The data indicates:

 a three-month seasonally unadjusted rolling average participation rate of 75.4%,
which is slightly higher than the Alberta average of 74.8%

 a three-month seasonally unadjusted moving average unemployment rate of 8.3%,
higher than the provincial average of 6.6%

2.4.1.1.2 Employment by Industry

The employment profile for the RSA reflects the regional economy. Table 2.4-3 shows that as of
2006, 15.9% of the labour force in the RSA was involved in agriculture and other resource-based
industries. A higher percentage of the workforce is active in these industries in the rural areas of
Northern Sunrise Country (28.1%) and the MD of Peace (25.5%). The Alberta average is 11.8%.

Table 2.4-3: RSA Employment Profile by Industry–2006

Industry Northern
Sunrise
County

Town of
Peace
River

Town of
Grimshaw

MD of
Peace

Woodland
Cree First

Nation

RSA Alberta

Total experienced
labour force 15
years and over

1,140 3,945 1,335 940 145 7,430 1,928,635

Agriculture and
other resource-
based industries

28.1% 11.0% 14.2% 25.5% 20.7% 15.9% 11.8%

Manufacturing and
construction
industries

13.6% 12.6% 16.8% 20.2% 10.3% 14.4% 16%

Wholesale and
retail trade

17.5% 17.7% 18.8% 7.4% 10.3% 16.6% 15.1%

Finance and real
estate

2.2% 3.2% 2.6% 0.0% 0.0% 2.5% 5.1%

Health care, social
and educational
services

13.6% 19.0% 13.1% 15.1% 24.1% 16.8% 15.3%

Business services 12.3% 16.1% 13.9% 13.3% 10.3% 14.6% 18.4%

Other services 12.7% 20.3% 19.9% 17.6% 27.6% 18.8% 18.3%

Percentage of
RSA total

15.2% 52.6% 17.8% 12.5% 1.9% 100.0% N/A

Note:

N/A – not applicable.

Source: Statistics Canada 2006, Internet site.

The employment profile also indicates that, relative to the RSA as a whole, a higher percentage of
the Town of Peace River’s workforce is active in the wholesale and retail trade, and in health care
and education services, reflecting its role as the RSA service centre. Similarly, most employment
in the Woodland Cree Reserve relates to providing health, education and other services for the
Woodland Cree First Nation.

Figure 2.4-3 shows a significant change in the RSA employment profile between 2001 and 2006.
There was a substantial increase in employment in the combined category of resource-based
industries, with oil and gas employment increasing and agricultural employment decreasing.
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Wholesale and retail trade, health and education, and business services also increased, but
manufacturing and construction industries, and finance and real estate decreased.

Figure 2.4-3: Changes in RSA Employment by Industry, 2001–2006
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Source: Statistics Canada 2006, Internet site.

Daishowa-Marubeni International Ltd. (DMI), an integrated forest products company, is the
largest industrial employer in the region. Assuming that all mill and woodland jobs associated
with the DMI pulp mill are filled by regional residents, DMI accounts for over 10% of regional
employment. By comparison, the existing Shell Peace River Complex accounts for just over 1%
of regional employment.

2.4.1.1.3 Income and Earnings

Census data reveals that median earnings for RSA communities are slightly less than the
provincial median with two exceptions, i.e., the Town of Peace River is slightly higher and the
Woodland Cree First Nation is considerably lower than the provincial median. Table 2.4-4 shows
that there is also considerable variation within the RSA itself. Median earnings in the Town of
Peace River are $5,000 higher than the Town of Grimshaw, nearly $6,000 higher than Northern
Sunrise County, $10,000 higher than the MD of Peace and twice the Woodland Cree First
Nation’s median. Despite these variations in earnings, all of the communities in the RSA report a
lower percentage of low income people than the provincial average.
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Table 2.4-4: RSA Earnings and Income – 2006

Northern
Sunrise
County

Town of
Peace
River

Town of
Grimshaw

MD of
Peace

Woodland
Cree First

Nation

Alberta

Median earnings $27,820 $33,744 $28,644 $23,032 $16,672 $29,738

Median income $27,407 $33,558 $25,248 $30,432 $14,176 $28,896

Earnings as a percentage
of total income

80.2% 82.7% 79.2% 81.4% 79.9% 82.3%

Government transfers as a
percentage of total income

6.3% 5.6% 11.1% 8.1% 20.5% 7.2%

Other money as a
percentage of total income

13.3% 11.6% 9.6% 10.6% 0.8% 10.6%

Percentage in low income
after taxes

3.4 5.4 5.3 5.3 0.0 9.1

Source: Statistics Canada 2006, Internet site.

Table 2.4-4 also shows that, on average, earnings accounted for about 80% of regional incomes.
Within the RSA, government transfer payments accounted for about the same percentage of total
income as in the province, with substantial variations between regional communities from 5.6%
in the Town of Peace River up to 20.5% in the Woodland Cree First Nation. Other sources of
income (savings and investments) accounted for nearly 10% of the regional total except in the
Woodland Cree First Nation where it accounted for less than 1% of total income.

2.4.2 Community Overview and Population

The RSA contains a mix of rural and urban populations, with a strong agricultural and natural
resource development background.

Large deposits of bitumen were discovered in the Peace River region in the 1950s. Development
started in the 1960s when Shell constructed a pilot project. Since then, Shell has developed and
tested various technologies for enhancing recovery. Shell’s existing operation in the Peace River
region, the Peace River Complex, currently employs about 100 people. Over the past five years,
in situ leases around the Complex have been taken up by several companies, including Baytex
Energy, Husky Oil, Murphy Oil, Penn West Petroleum and PetroBank Energy. As described
previously, in situ developments are in their infancy, but have the potential to bring increased
development. Industry and stakeholders in the area have established the Peace Oil Sands Synergy
Group to enhance the understanding and exchange of information among a variety of
stakeholders in the RSA.

Intensive development of the region’s forest resources started in the 1980s. In 1990, DMI began
operating its pulp mill located 16 km north of the Town of Peace River. The mill produces about
480,000 metric tonnes of kraft pulp annually and employs about 300 people in the mill
(DMI 2009, Internet site). The forestry sector and, specifically, the DMI Peace River facility have
experienced a reduction in the demand for their product. DMI and the local municipalities and
towns are working together to ensure that the Peace River facility remains viable (Peace River
and District Chamber of Commerce, 2009).

The individual jurisdictions in the RSA have recently made significant steps toward enhancing
their regional cooperation and coordination. The governing bodies are now meeting on a regular
basis and several regional initiatives have been established. The ECO Center Recycling facility
and the regional guidelines for off-highway vehicle use are two specific outcomes of this
cooperation. The jurisdictions are also looking at a regional marketing initiative and regional
water distribution projects.
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Northern Sunrise County can be characterized as an agricultural area with a rural population.
It contains five hamlets with the village of Nampa as a separate census area. In 2008, Northern
Sunrise County had a population of just over 2,664 people and a shadow population of 440
(Alberta Municipal Affairs 2008). Northern Sunrise County has recently begun tracking the
shadow population, which is a reflection of the size of the mobile workforce in the county, most
of whom are probably associated with the oil and gas sector. The county also contains the:

 Hamlet of Cadotte Lake, which is located to the north of Cadotte Lake, about 95 km
northeast of the Town of Peace River, and is an Aboriginal community comprised of
Woodland Cree First Nation and Métis members

 Hamlets of St. Isidore and Marie Reine, which are characterized as French-speaking
farming communities. Reno is a small farming community.

 Hamlet of Little Buffalo, which is located about 10 km east of Cadotte Lake, and is
home to the Lubicon Lake First Nation

 The village of Nampa is located about 25 km southeast of the Town of Peace River
and has a population of 373 (Alberta Municipal Affairs, 2008).

The Town of Peace River is located in the northeastern corner of the MD of Peace and also
borders Northern Sunrise County and the MD of Northern Lights. The town is the largest
community in the region with a population of 6,315 (Alberta Municipal Affairs 2008). In addition
to being a service centre for the surrounding rural population, it is a regional government
administration centre and operational centre for oil, gas and forestry in the region. The Town of
Peace River also straddles the major north–south and east–west highways in the region and is an
important transportation and distributional centre for industry and tourism. Most of the employees
at the Shell Peace River Complex and DMI pulp mill reside in the Town of Peace River.

The MD of Peace is also an agricultural area with a predominately rural population. The main
population centres in the MD of Peace are the Hamlet of Brownvale and the Village of Berwyn as
separate census areas. The population of the MD of Peace is 1,487. The population of Berwyn
is 561 (Alberta Municipal Affairs 2008).

The Town of Grimshaw is the second largest centre in the region with a population of 2,537
(Alberta Municipal Affairs 2008). It is located at the southern terminus of Highway 35, which
provides access to Manning, High Level and the Northwest Territories. Grimshaw is a service and
supply centre for agriculture, forestry, and oil and gas exploration.

In 2008, the population of the RSA was 13,937, of which about half live in the Town of Peace
River. Some caution should be used when comparing population data in the RSA as Northern
Sunrise County is the only jurisdiction to update their population data between 2006 and 2008.
Therefore, Northern Sunrise County might slightly overstate its percentage of the RSA population
(Alberta Municipal Affairs 2008).

Table 2.4-5 shows that the population has increased in all areas of the RSA except in the MD of
Peace. On an annual basis, the RSA’s population growth rate between 2001 and 2006 was about
0.5%. Although population growth projections for the RSA vary by jurisdiction, key
representatives indicate that the area expects to see an annual population growth of about 2.0%
(Northern Sunrise County 2009; MacQuarrie 2009, pers. comm.).
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Table 2.4-5: Regional Population Characteristics – 2001, 2006 and 2008

Population Northern
Sunrise
County

Town of
Peace
River

Town of
Grimshaw

MD of
Peace

Woodland
Cree First

Nation

RSA Alberta

2008
1

3,037
2

6,315 2,537 2,048
3

556 13,937 3,354,411

2006 2,234 6,315 2,537 1,487 556 13,129 3,290,350

2001 2,123 6,240 2,435 1,496 514 12,808 2,974,807

Average annual
growth rate (2001
to 2006)

3.6% 0.2%
2

0.8%
2

-0.1%
2

1.8%
2

0.5%
4

1.8%

1 Source: Alberta Municipal Affairs 2008.
2 Includes Village of Nampa.
3 Includes Village of Berwyn.
4 Average annual growth rate calculated from 2001–2006, no new population data exists for 2008.

Table 2.4-5 and Table 2.4-6 indicate that the RSA population has a larger than average
percentage of Aboriginal people and that the urban population is relatively mobile while the rural
areas are less so.

Census data for 2006 in Table 2.4-6 indicates that about 17% of the regional population is
Aboriginal. The largest number and percentage of Aboriginal population, after the Woodland
Cree First Nation, are located in the Town of Peace River where almost 15% of the population
identify themselves as Aboriginal.

Table 2.4-6: Aboriginal Population – 2006

Population Northern
Sunrise
County

Town of
Peace
River

Town of
Grimshaw

MD of
Peace

Woodland
Cree First

Nation

RSA Total

Non-Aboriginal
population

1,555 5,300 2,290 1,305 15 9,365

Aboriginal
population

190 875 240 110 535 1,950

Total
1

1,745 6,175 2,530 1,415 1,070 11,315

Note:
1 Population totals differ from regional totals in Table 2.4-5 as some data might have been excluded for one or more incompletely

enumerated Indian reserves or Indian settlements.

Source: Statistics Canada 2006, Internet site.

Table 2.4-7 shows that the RSA population is young and that, compared to Alberta as a whole, a
relatively larger percentage of the RSA population is 19 years or younger and a lower percentage
is 55 or older, i.e., 30% of RSA residents are under age 20, compared to only 26% of Albertans.
Forty-five percent of the population of the Woodland Cree First Nation is under 20 years of age.

Population characteristics also show that, in aggregate, males outnumber females by a ratio of
122:100. The corresponding number for Alberta is 100:100. This might reflect the employment of
young single males in natural resource extraction industries.
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Table 2.4-7: Regional Age Characteristics – 2006

Population Northern
Sunrise
County

(%)

Town of
Peace
River
(%)

Town of
Grimshaw

(%)

MD of
Peace

(%)

Woodland
Cree First

Nation
(%)

RSA
(%)

Alberta
(%)

Age 0 to 4 5.7 7.2 7.7 5.4 11.7 7.1 6.2

Age 5 to 14 15.4 13.5 15.6 14.4 25.2 14.8 13.0

Age 15 to 19 7.7 8.5 7.3 8.0 9.0 8.1 7.2

Age 20 to 24 4.9 9.2 6.5 5.4 8.1 7.6 7.6

Age 25 to 44 25.1 31.1 27.2 21.1 24.3 28.0 29.8

Age 45 to 54 18.9 14.9 13.6 18.1 9.0 15.3 15.6

Age 55 to 64 12.0 7.4 10.5 13.0 4.5 9.2 9.8

Age 65 to 74 6.0 4.6 5.9 8.4 4.5 5.5 5.8

Age 75 and over 4.3 3.6 5.7 6.4 3.6 4.5 5.0

Source: Statistics Canada 2006, Internet site.

2.4.3 Housing

Housing in the RSA is predominately single-family detached dwellings mixed with a variety of
semi-detached and multi-unit dwellings. Land is available in all jurisdictions for new housing
developments. Therefore, Baseline Case population growth and an associated increase in housing
demand should be accommodated within the RSA. A key issue is affordable housing.
Stakeholders in the RSA are working with the North Peace Housing Foundation and Peace
Regional Affordable Housing Coalition to address this issue.

2.4.3.1 Town of Peace River

The Town of Peace River is built on the terraces of the Peace River Valley and the topography
poses several challenges for community planning and development. Within the town limits, most
dwellings (62%) are single-family detached houses, about 23% are apartments in buildings with
fewer than five storeys and the remaining 15% are semi-detached row houses and other types of
dwellings (Statistics Canada 2006, Internet site).

The average sale price of a single-family-owned dwelling in the Town of Peace River has
increased steadily over the past three years, although the annual increase is likely to be lower in
2009. Average prices are listed in Table 2.4-8 (Statistics Canada 2006, Internet site; Gardner
2009, pers. comm.).

Table 2.4-8: Average Single-Family-Owned Dwelling
Sale Price – Town of Peace River

Year Average Sale Price
($)

2008 298,760

2007 259,442

2006 200,844

Source: MLS 2009, Internet site.

The Town of Peace River has about 700 acres of developable land within its boundaries (Town of
Peace River 2006), although there has been a decrease in the number of building permits issued
annually. The town’s growth study indicates that there is enough land available to accommodate
about 2,400 new residential dwellings although not all of this land is serviced at this time.
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Housing projects scheduled for 2009 include the Peace River senior’s housing facility and a few
residential subdivision projects (MacQuarrie 2009, pers. comm.).

Table 2.4-9 and Table 2.4-10 show vacancy rates and average monthly rental costs by type of
building in the Town of Peace River. A total of 23 rental units were vacant in 2008, which is up
slightly from previous years, and average rental rates increased 25–40% from 2005 to 2008.
Increased rental costs in this range have a negative effect on affordable housing initiatives as
discussed in Section 2.4.3.5. This survey is conducted each summer by Alberta Housing and
Urban Affairs (2008).

Table 2.4-9: Rental Accommodation and Vacancies in the
Town of Peace River – 2008

Type of Rental
Accommodation

No. of Units
2008

Vacancies
2008

Vacancy Rate
2008
(%)

Vacancy Rate
2005
(%)

Bachelor 15 0 0.0 13.0

One-bedroom 162 5 3.1 2.9

Two-bedroom 237 14 5.9 4.0

Three-bedroom 123 4 3.3 2.9

Source: Alberta Housing and Urban Affairs 2008.

Table 2.4-10: Average Monthly Rental Cost in the
Town of Peace River – 2008

Type of Rental Suite Average Rental Cost 2008
($)

Average Rental Cost 2005
($)

Bachelor 512 406

One-bedroom 707 505

Two-bedroom 799 572

Three-bedroom 931 683

Source: Alberta Housing and Urban Affairs 2008.

2.4.3.2 Town of Grimshaw

Single-detached dwellings comprised most (82%) housing in Grimshaw in 2006, i.e., almost 80%
of dwellings were owned and 20% were rented. The average price for a single-family dwelling
has increased over the past three years (see Table 2.4-11), although the annual increase is not
likely to be as large for 2009. The town also has several serviced lots available for development
(Statistics Canada 2006, Internet site; Gardner 2009, pers. comm.).

Table 2.4-11: Average Single-Family-Owned Dwelling
Sale Price – Grimshaw

Year Average Sale Price ($)

2008 206,241

2007 190,941

2006 129,300

Source: MLS 2009, Internet site.

According to Alberta Housing and Urban Affairs, there were no rental vacancies in Grimshaw in
2008 (see Table 2.4-12). Table 2.4-13 shows that the average monthly rental cost for a one-
bedroom unit was $546.
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Table 2.4-12: Rental Accommodation and Vacancies in Grimshaw – 2008

Type of Rental
Accommodation

No. Units Vacancies

Bachelor 0 0

One-bedroom 13 0

Two-bedroom 35 0

Three-bedroom 4 0

Source: Alberta Housing and Urban Affairs 2008.

Table 2.4-13: Average Monthly Rental Cost in Grimshaw – 2008

Type of Rental Suite Average Rental Cost
($)

Bachelor n/a

One-bedroom 546

Two-bedroom 690

Three-bedroom 606

Source: Alberta Housing and Urban Affairs 2008.

2.4.3.3 Northern Sunrise County

The Municipal Development Plan (MDP) for Northern Sunrise County outlines areas for rural
residential and hamlet development and indicates several areas that are zoned and ready for
housing developments. The county expects that it will need about 340 new residences to meet
population growth in the next 25 years (Northern Sunrise County 2009).

According to Statistics Canada, there were 863 occupied dwellings in 2008, an increase of about
8% since 2001. About 80% of the dwellings were single detached and 20% were rented units
(Statistics Canada 2009, Internet site; MD of Peace 2009).

Nampa has 155 housing units, but no apartment buildings. Marie Reine has 18 or 19 homes, most
of which are large acreages. St. Isidore has about 50–60 housing units. Rental units are operated
by the St. Isidore Housing Co-operative and include 20 units within two duplexes and 16 three-
bedroom bungalows. A total of six units are allocated for subsidized housing. New seniors
housing is being built in St. Isidore privately and will be finished in late 2009. Northern Sunrise
County is also talking with the Aboriginal leadership in Little Buffalo about various infrastructure
projects, including housing, but has had limited success in finalizing any projects (Bergeron 2009,
pers. comm.). In June 2009, there were about 18 houses listed for sale in Northern Sunrise
County, with prices that varied from $70,000 to $249,000 (MLS 2009, Internet site).

Housing on the Woodland Cree First Nation is the federal government’s responsibility and
residents would be working directly with Indian and Northern Affairs on their on-reserve housing
program.

2.4.3.4 MD of Peace

Statistics Canada reported in 2006 that there were 515 occupied dwellings in the MD of Peace, of
which about 95% were single-detached houses and only about 5% were rental units (Statistics
Canada 2006, Internet site). The MD expects that it will need to add 168 new residences over the
next 25 years to meet baseline population growth. It has designated sufficient land for residential
development in its MDP to meet this future demand (MD of Peace 2009).
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2.4.3.5 Affordable Housing

Affordable housing in the RSA is targeted towards low and moderate income families and
individuals, senior citizens, people with special needs and individuals who are unable to obtain
adequate housing in the private market. Since April 1995, the North Peace Housing Foundation
(NPHF), a non-profit organization established under the Alberta Housing Act, has assumed
responsibility for managing family social housing programs in the region. The foundation runs
programs in 12 municipalities, seven urban and five rural. The Town of Peace River, Grimshaw,
and communities in Northern Sunrise County and the MD of Peace fall within its jurisdiction.

The NPHF maintains self-contained units for seniors, community housing, and rural and native
housing in the Town of Peace River and the Town of Grimshaw. In the Town of Peace River,
there are two seniors’ housing developments, and currently, the Town is working with NPHF to
build an affordable housing project with 42 units (MacQuarrie 2009, pers. comm.). In Northern
Sunrise County, NPHF has affordable housing units in St. Isidore and Cadotte Lake. The Cadotte
Lake units are being converted from rental units to purchased housing. Within the MD of Peace,
the NPHF operates units in Berwyn (Walisser 2009, pers. comm.).

Income qualifications for housing determined by the Canada Mortgage and Housing Corporation
(CMHC) are similar in Peace River, Grimshaw and Nampa (see Table 2.4-14). The core need
income thresholds (CNIT) level is the income below which an individual cannot afford housing
that is adequate in condition, suitable in size and affordable. The level of income in the RSA
required to afford adequate housing has increased by 50–65% since 2005 (Walisser 2009, pers.
comm.).

Table 2.4-14: Core Need Income Thresholds for Low-Income Housing – 2009

Municipality One-Bedroom
CNIT

Two-Bedroom
CNIT

Three-Bedroom
CNIT

Four-Bedroom+
CNIT

Peace River $33,500 $39,500 $44,000 $47,500

Grimshaw $33,500 $39,500 $44,000 $47,500

Nampa $33,500 $39,500 $44,000 $47,500

Source: Alberta Housing and Urban Affairs 2009 and Statistics Canada 2006, Internet site.

The NPHF runs a variety of programs for people who fall below the CNIT including:

Private Landlord Rent Supplement Program – for apartment building operators who offer low-
income units

 Direct to Tenant Rent Supplement Program – pays subsidies directly to eligible
tenants to assist with their rental costs (to a maximum of $400 per month). NPHF
indicates that this program is working well in the RSA and assists about 75 people or
families.

 Sustainable Remote Housing Initiative – provides one-time grants for eligible capital
costs to help fund new housing units for lower income households in remote northern
communities (this program was used to build the eight units in Cadotte Lake)

NPFH has a list of families waiting for housing. The list has grown in the past few years, in part
because of the increase in housing prices and a limited number of rental units in the RSA.
However, more rental units are coming onto the market and NPFH hopes that it will be able to
find housing for its families in the last half of 2009. A portion of the increase in families looking
for assistance comes from Little Buffalo, but without an improvement in the quality of housing,
the number of families applying for assistance from this area is likely to grow (Walisser 2009,
pers. comm.).
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Affordable housing initiatives in the RSA are working to increase the number of units available to
their clients. However, the success of these initiatives has been limited by the availability of land
for development and the reluctance of some communities to have affordable housing complexes
in their area. Additionally, government programs for affordable housing across Alberta are
experiencing reductions in funding, which will further limit the development of affordable units
(Walisser 2009, pers. comm.).

2.4.4 Education

Communities in the RSA are serviced by several school divisions, including:

 Peace River School Division No. 10
 Holy Family Catholic Regional Division No. 37
 Northlands School Division No. 61
 Conseil Scolaire du Nord-Ouest
 Kee Tas Kee Now Tribal Council

The education system in the RSA is forecast to experience a 2–3% reduction in enrollment
annually, although the geographic distribution of this reduction might be more skewed towards
the smaller rural schools. Overall education services are expected to accommodate future
demand, with one potential issue being the hiring and retention of teachers in the Catholic system.

2.4.4.1 Peace River School Division No. 10

The Peace River School Division (PRSD) provides public education from kindergarten to Grade
12. It is responsible for seven schools within the RSA and a total of 18 schools in the PRSD
service area with a combined enrollment of 3,300. Operating capacity is about 4,000 students and
class sizes for 2009 were below the provincial average. The PRSD’s enrollment, like other school
districts in Alberta, is declining slowly overall. The recent declining trend of about 2 to 3% per
year presents a persistent concern about the viability of smaller rural schools. The PRSD does not
have difficulty retaining or recruiting teachers, and has actually laid off some teachers in the past
five years as student numbers dropped (Woronuk 2009, pers. comm.).

Students in the Nampa area attend the Nampa Public School for Grades 1 to 6, and are
transported by bus to the Town of Peace River for Grades 7 to 12. As St. Isidore does not have its
own public school, children go to Peace River or are transported to Falher to attend École
Heritage (operated by Conseil du Nord Ouest No. 1). Most students from Marie Reine attend
school in the Town of Peace River, but some travel to Nampa for their elementary education
(Woronuk 2009, pers. comm.).

The PRSD expects that its education services will fundamentally change in the next five to 10
years, as the province implements a new structure for education services. For the PRSD, this
likely means schools integrated into multi-use facilities, more regional programming and
continued use of technology, such as video conferencing (Woronuk 2009, pers. comm.).

Table 2.4-15 illustrates that school completion rates in 2006–2007 were slightly below the
provincial average.
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Table 2.4-15: Completion Rates for High Schools in the
RSA and Alberta, 2006 – 2007

High School Completion RatesProgram

Peace Regional School
Division No. 10

(%)

Holy Family Catholic
Regional Division No. 37

(%)

Alberta
(%)

Three-year 66.9 62.1 71.0

Four-year 69.9 69.0 76.3

Five-year 75.9 76.1 79.5

Source: Alberta Education 2008.

2.4.4.2 Holy Family Catholic Regional Division No. 37

The Holy Family Catholic Regional Division (HFCRD) No. 37 provides education to the northern
communities of Fort Vermilion, Manning, Grimshaw, Peace River, McLennan, Valleyview and
High Prairie.

The HFCRD offers a range of programs to students enrolled in its nine schools, four of which
service students from the RSA. Enrollment at schools in the RSA is near capacity and the
HFCRD wants to modify its school in Grimshaw and two schools in the Town of Peace River to
add additional space. Recruitment and retention of teachers is a challenge. As the HFCRD finds it
difficult to attract experienced teachers from large urban areas, it will recruit new graduates to
spend two or three years gaining experience in the HFCRD system before relocating to the
Catholic system in larger urban areas. Challenges also exist in recruiting French immersion (and
to a lesser degree math and science) teachers as there are fewer teachers graduating with these
skills (Doll 2009, pers. comm.).

A regional forecast for student enrollment by Alberta Education (2008) predicts a 2–3% drop in
student enrollment for HFCRD. As these numbers are not specific to the RSA, the HFCRD is not
certain if the local student enrollment will drop or remain the same (Doll, 2009, pers. comm.).

Completion rates for both the HFCRD and PRSD (see Table 2.4-15) show that graduation rates
are increasing, but are slightly lower than the provincial average.

2.4.4.3 Northlands School Division No. 61

Northlands School Division No. 61 operates one school in Little Buffalo that offers kindergarten
to Grade 12 and has seven portable classrooms, a science lab, a Cree room, and an activity room
and gym. The school is at capacity with about 124 students and has 10 full-time teachers and
about six assistants for various activities (Northlands School Division 2009, Internet site).

2.4.4.4 Kee Tas Kee Now Tribal Council

The Woodland Cree First Nation has its own school, which the Kee Tas Kee Now Tribal Council
has recently taken control of. The Cadotte Lake School was built in 1995 and offers kindergarten
to Grade 12. School boards in the Town of Peace River have increasing numbers of students from
the Woodland Cree First Nation whose parents drive them to the Three Creeks school bus stop so
that they can attend school in the Town of Peace River (Woronuk 2009, pers. comm.; Doll 2009,
pers. comm.).

2.4.4.5 Conseil Scolaire du Nord-Ouest

The Conseil run a French-speaking public school in the Town of Peace River with kindergarten to
Grade 6, as well as a French-speaking pre-school (Conseil Scolaire 2009, Internet site).



Shell Canada Limited Page 2-18 Socio-Economic Impact Assessment – Volume IID
Peace River In Situ Expansion Carmon Creek Project November 2009

2.4.4.6 Secondary and Post-secondary Education

Secondary and post-secondary attainment levels in the RSA are lower than the average in
Alberta. In the RSA, 66% of the population 15 years old and over have a certificate, diploma or
degree compared to 77% for the province. For Alberta, the percentage of the population 15 years
and over with a university certificate or degree is almost twice that of the RSA. Contrasts are
greater in the Woodland Cree First Nation and in rural areas (Statistics Canada 2006, Internet
site).

The Northern Alberta Institute of Technology (NAIT) offers courses in the RSA via campuses
located in Peace River, Fairview, Grand Prairie and High Level. NAIT also collaborates with
Athabasca University through a distance learning program, to assist college students in obtaining
a university degree. Other distance learning programs offered through the University of Alberta,
University of Calgary and Grand Prairie College are accessible to students in the Peace River
region (NAIT 2009, Internet site).

Northern Lakes College also has a campus in the Town of Peace River and offers adult education
that focuses on training for employment. With a focus on the diverse cultural backgrounds of
students in the region, Northern Lakes College has successfully run programs, such as the
Petroleum Employment Training, Oilfield Operator Training and Power Engineering 4th Class.
As enrolment in these programs fluctuates from year to year, not all courses are offered every
year (Northern Lakes 2009, Internet site).

2.4.5 Health

Peace Country Health (Health Region 8) has been amalgamated with 11 other provincial health
authorities to form Alberta Health Services. Peace Country Health operates facilities for acute
care, continuing care and community health services in Grimshaw and Peace River. It provides a
variety of other services, including special programs for students, mental health, continuing care,
infection control and rehabilitation, as well as programs for children, adolescents, adults and
seniors. Health care for First Nation reserves is delivered through Health Canada, which operates
a clinic on the Woodland Cree First Nation reserve that services residents and some Aboriginal
people living in Little Buffalo.

2.4.5.1 The Town of Peace River

Medical services in the Town of Peace River are offered through the Peace River Community
Health Centre. Residents in Nampa, St. Isidore and Marie Reine access medical services in Peace
River as there are no hospitals or medical clinics in these communities. Services include 24-hour
emergency care, general surgery, intensive care, outpatient services, palliative care, X-ray,
laboratory services and others.

The Health Centre has 30 acute-care beds and Sutherland Place Continuing Care Centre in Peace
River has 39 continuing-care beds and one respite bed. However, many acute-care beds are
currently used for long-term care, as there is a long-term care bed shortage. The emergency
department at the Health Centre handled about 20,000 visits in 2008, which is an increase from
the previous year. Its director indicated that there has been a steady increase in patient visits over
the past five years. Of particular note is the increased number of births. Although staffing levels
are strained, the Health Centre is able to meet demand with the physicians and nurses they have.
Currently, its biggest challenge is finding and retaining registered nurses (Herritt 2009, pers.
comm.).

The Health Centre also offers a variety of outreach programs in the RSA. Programs to support
seniors are run in coordination with seniors’ housing projects and also with seniors in a home care
environment. Outreach programs for young people and specifically single workers in the resource
sector are offered. These programs provide a range of services from promotion of healthy
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lifestyles to mental health programs to follow-up care. The Health Centre has a strong interest in
working with industry partners to deliver these outreach programs (Herritt 2009, pers. comm.).

The RSA is also serviced by the Peace River Associate Medical Clinic located in the Health
Centre which offers services, such as family medicine, post surgical care and prenatal care. The
Associate Medical Clinic plans to build a Centre of Medical Excellence adjacent to the Health
Centre, which would contain medical offices, meeting rooms, hotel-style rooms for out-of-town
patients following surgical procedures and apartment space for locums (i.e., substitute doctor) and
medical students (Associate Medical Clinic 2009, Internet site).

2.4.5.2 Town of Grimshaw

The Grimshaw Berwyn Community Health Complex is a 24-hour emergency care centre with
four observational and 19 continuing care beds. The Complex works closely with other Alberta
health service facilities, especially the Health Centre in Peace River. The Complex is currently
recruiting health care professionals and expects to add new staff by the end of 2009. However,
they are facing challenges hiring registered nurses. New staff is needed to meet demand, which
reached 13,000 visits in 2008. This is a continuation of a slow and steady increase in demand
over the past five years. The facility provides a variety of services, including outpatient,
emergency, public health, home and palliative care, physiotherapy and recreation therapy, X-ray,
and laboratory services. A visiting dietician performs patient and meal plan assessments, and the
facility runs an adult immunization clinic (Archibald 2009, pers. comm.).

The Health Complex also offers several outreach medical programs and has partnered with
construction camps in the past to deliver awareness programs aimed at young single workers. It
provides off-site physician visits to local First Nation reserves and the Peace River Correctional
Centre. Telehealth and video consults are important tools used by both the Grimshaw Health
Complex and the Peace River Health Centre to provide off-site services. The two health facilities
are looking at ideas for incorporating this with industry operations in the RSA (Archibald 2009,
pers. comm.).

2.4.5.3 Cadotte Lake and Little Buffalo

The Woodland Cree Health Centre in Cadotte Lake provides basic nursing services to residents of
Cadotte Lake and Little Buffalo, and periodically has paramedics on site. A trailer functions as
the health clinic in Little Buffalo. No doctor or nurse is on staff. However, there is access to a
medical van as most people use services in Peace River.

2.4.6 Protective Services

Protective services are predominately structured as regional operations and are able to draw on a
large set of resources. Demand for services in the RSA is in line with the staffing levels and
protective services are expected to be able to keep pace with population growth. A particular area
of concern for all protective service providers is increased traffic volumes that typically result in
an increase in calls.

2.4.6.1 Policing

The Peace Regional Royal Canadian Mounted Police (RCMP) delivers services to the RSA as
part of an integrated detachment with offices in the Town of Peace River and the Town of
Grimshaw, and a station in Cadotte Lake. The integrated detachment forms part of the Western
Alberta (K) Division of the RCMP.

The Peace River detachment is responsible for delivering policing services to the Town of Peace
River, Northern Sunrise County, MD of Peace, Town of Grimshaw, Woodland Cree First Nation
and Little Buffalo (Lubicon Lake Nation).



Shell Canada Limited Page 2-20 Socio-Economic Impact Assessment – Volume IID
Peace River In Situ Expansion Carmon Creek Project November 2009

The detachment has recently added three officers, which has enhanced its ability to respond to
calls. Currently, there is one RCMP officer for every 526 people compared with one per 731 in
2007. The detachment has noticed a cyclical nature in the number of calls, which seem to peak
about every three years. Call Volume Is down about 25% in the first half of 2009, which still
places the detachments as the fifth busiest in the province. While overall call volume is down, the
detachment has noticed an increase in gang and drug-related problems, with heroin becoming
more prevalent than cocaine. Traffic issues account for a large portion of the calls, and any
activities that increase traffic on local roads can create increased demand (Onaissi 2009, pers.
comm.).

According to the detachment, about 600–800 mobile workers were working on a pipeline and a
seismic program last winter and living in camps in Northern Sunrise County. They were allowed
to drive themselves to and from the camps and as a result, there was a large increase in the
number of traffic calls. The detachment found it was able to respond to the increased call volume
with current staffing levels, but would like to work with industry in future to reduce the number
of individual workers driving to and from camps (Onaissi 2009, pers. comm.).

2.4.6.2 Fire Protection

The Peace River Fire Department coordinates fire services for the Town of Peace River and the
MD of Northern Lights. In 2008, they responded to 200 fire-related calls in town and another
75 in the MD, which is similar to the number of calls received over the past three years. The fire
department has 10 full-time staff, an additional 27 volunteers in town and 15 volunteers in the
MD (Bushie 2009, pers. comm.). In addition to traditional firefighting capabilities, it provides
response to dangerous goods and hazardous materials situations, motor vehicle accident
extrication and rescue, and high angle rescue.

Several separate fire protection services are in the RSA that are supported by joint agreements
with neighbouring municipalities. These agreements cover situations when local resources are
unable to cope with a fire emergency. For major calls in the region, the Peace River Fire
Department provides primary response.

The Grimshaw Fire Department maintains a staff of 22 volunteers who are currently at different
stages of achieving their National Fire Protection Association training, which eventually will
extend to the next level. In the Town of Grimshaw, the 10 year average of 40 calls per year has
recently increased to upwards of 60 calls. The fire department expects that as development
continues in the area, the volume of traffic on roads in the RSA will increase and result in more
calls related to motor vehicle accidents. In the MD of Peace, fire protection is provided by a
volunteer service out of the Brownvale, Berwyn and Strong Creek fire halls. The MD of Peace is
currently trying to recruit more volunteers (Alberta First 2009, Internet site).

In Northern Sunrise County, fire protection services are provided through volunteer fire
departments in Nampa, St. Isidore, Harmon Valley and Cadotte Lake. Harmon Valley and St.
Isidore are building new firehalls, and Northern Sunrise County is in the process of hiring a
regional fire chief to oversee all fire services. Neither Little Buffalo nor Marie Reine has a fire
department. Marie Reine is serviced by Nampa and Little Buffalo obtains service from Cadotte
Lake (Bergeron 2009, pers. comm.).

2.4.6.3 Emergency Medical Services

Alberta Health Services provides emergency medical services (EMS) to the RSA via the
Northwest–Peace Region office. The office services a large area, i.e., east to Little Buffalo, west
to Fairview and as far north as Keg River. The office is an integrated service with EMS units
distributed throughout the region. Although the Town of Peace River has its own EMS, it is
contracted to the Peace Region office and is integrated into the regional response system. This
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regional approach has generated efficiencies and the office has been able to respond to 15% more
calls in the past year with fewer staff, while maintaining their response times. The Peace Region
office responded to 2,900 calls in 2008 and expects a similar call Volume In 2009. It is interested
in working with industry to train medical co-responders at key industrial sites (Nilsson 2009,
pers. comm.).

The privately-owned First Nation Ambulance Service provides basic life support services to
Cadotte Lake. Although Little Buffalo is within the jurisdiction of the Northwest–Peace Region
EMS, the First Nation Ambulance Service responds to many community calls. Four full-time
emergency medical technicians staff the 24-hour service based in Cadotte Lake.

2.4.7 Social Services

The RSA is serviced by a broad range of programs that support individuals and families through
public and private organizations. Child care is a key concern in the area as the spaces for
preschool and after-school care are not enough to meet demand. Population growth will place
additional demand on these services and child care services, in particular, will find it difficult to
meet demand.

2.4.7.1 Child and Family Services

The Northwest Alberta Child and Family Services Authority Region 8 is the agency mandated to
provide services in the RSA. Within Region 8, the authority offers services from its main sites
and visiting offices, including Peace River and Grimshaw in the RSA. Social workers from the
Peace River, Grimshaw and Fairview offices deliver children’s services to all of the communities
in the RSA, except Cadotte Lake, which is serviced by Kee Tas Kee Now Child and Family
Services. Region 8 has established the Peace River Aboriginal Interagency Group, which works
with different organizations to recruit Aboriginal foster care providers (Region 8 2009, Internet
site).

Alberta Health Services provides addictions counselling through the Addictions and Mental
Health Unit (formerly the Alberta Alcohol and Drug Abuse Commission) in Peace River. The
unit provides services to all communities in the RSA with a focus on addictions counselling for
youth and adults. It has seven staff positions with a focus on adult addiction, youth addiction and
tobacco reduction counselling. The unit is also focused on workplace education and prevention
services to industry in the RSA. Demand for addictions services has risen steadily over the past
five years, but the wait times for counselling services are shorter than in other parts of Alberta. In
the past five years, the unit has noticed an increase in the visibility and prevalence of drug use in
the RSA (Long 2009, pers. comm.).

Several organizations offer employment services to the region. The regional office of Alberta Job
Corp., located in Peace River, provides people on income support or those facing barriers to
employment, with the opportunity to work and earn a wage while increasing employment skills.
The regional office for the Region VI Métis Employment Services is located in Peace River. The
office provides employment programs, training and education support to all Métis people in
Alberta (Métis Nation 2009, Internet site).

2.4.7.2 Childcare

Childcare options in the RSA include a variety of public and private providers who operate full-
time and drop-in programs. A key service provider is the Peace River Childcare Association
(PRCA), which is run by a board of directors governed by Alberta Child and Youth Services and
operates their programs from one centre in Peace River. Programs include the Sugar Plum Tree
Day Care and Family Day-Home Program.
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Full-time daycare programs are run by the PRCA, as well as private providers. The PRCA
daycare currently has 80 children in their program with a waiting list of about 120 children.
Children will often be on the waiting list for about 18 months before a space becomes available.
The PRCA would like to expand their operations and is talking with the Town of Peace River
about land needed for a new facility that would add space for about 30 more children (Frank
2009, pers. comm.).

The PRCA runs seven day-homes in the RSA and is interested in increasing the number of day-
homes in its program. It would like to start working with new people early as setting up a day-
home takes several months (Frank 2009, pers. comm.).

The number of families using nannies and other private sector alternatives has increased in recent
years. Private options also exist for preschool care, with operations, such as the Buckle My Shoe
PreSchool, recently starting operations, although this preschool is now full and has a waiting list
(Buckle My Shoe 2009, Internet site)

The Family Resource Centre, funded through Alberta Child and Family Services, operates several
programs for children under five years of age, including mom and baby drop-ins, tot-time, and
play and learn. It also offers kids play for children aged 5–9 years, dads and kids classes,
meditation for parents, a men’s network, La Leche League and bereavement support. Programs
for preschool children are offered through several organizations, such as the Salvation Army,
Peace River Playgroup Society and Nursery, and École Quatre Vents.

Family Community Support Services in Grimshaw offers family programming and events, and is
a referral service for people needing counselling or other family services. The Rainbow’s End
Day Care in Grimshaw is currently not operating, but is planning to reopen in September 2009
(Frank 2009, pers. comm.).

One daycare is located in Cadotte Lake and no childcare services are provided in Little Buffalo.
Licensed daycare services are not provided in Nampa, St. Isidore or Marie Reine.

2.4.7.3 Recreation

Peace River offers a wide range of municipal and recreational services to the town and
surrounding communities. The area is home to various youth programs, sports and fitness
programs, and social and environmental clubs and organizations, and offers several indoor and
outdoor recreational facilities. The town has a pool, hockey arena and community hall, as well as
numerous parks and trails. Additional recreational opportunities include the Misery Mountain Ski
Area during the winter and a variety of river-based activities in the summer. Usage levels for all
recreational facilities have steadily increased over the past five years, with many of the facilities
getting older and requiring additional maintenance and repairs. The town is developing a ten-year
plan for recreation, including replacing aging facilities with a new multi-use facility to meet
future demand (Bazan 2009, pers. comm.).

Grimshaw Community Services runs various indoor and outdoor public recreational facilities, as
well as many facilities close to Grimshaw, such as golf courses and camping facilities. Its arena
was destroyed by fire in 2008 and the town has started the planning process to rebuild it.
Expansion and upgrades to the existing facilities are done on a continual basis (Grimshaw 2009,
Internet site).

The Nampa and District Complex includes an arena and curling rink, and the area has camping
and a pioneer museum. Marie Reine and St. Isidore have a community hall for recreational and
cultural activities. One of the oldest buildings in St. Isidore also serves as a museum and the
community organizes one of the biggest winter carnivals in the area (Discover Peace Country
2009, Internet site).
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The hamlet of Brownvale in the MD of Peace has a curling rink and outdoor skating rink,
playgrounds, a recreational centre and the Brownvale North Peace Agricultural Museum.

Regionally, off-highway vehicles (OHV) are a popular form of recreation. In a recent
collaborative effort, jurisdictions in the RSA developed an OHV policy (MacQuarrie, 2009, pers.
comm.).

2.4.8 Traditional Use

Aboriginal people have used lands in the RSA for thousands of years. Over the past century, their
ability to access the land for traditional uses has changed. The amount of land potentially
available for hunting, trapping, fishing and collecting plants has decreased, while access has
increased for non-traditional uses, such as forestry, agriculture, and oil and gas operations. This
combination has the potential to place pressure on Aboriginal communities, which may also face
pressure from general societal influences that push them towards more market and wage-based
activities. Potential linguistic and generational pressures are also brought on by development,
generally, and reduced access to traditional lands. These pressures may result in younger
generations becoming less likely to speak traditional languages and less involved in traditional
activities, such as hunting and trapping (Bear Trap Trappers Committee, 2006). For additional
information, see Section 4: Traditional Ecological Knowledge and Land Use.

2.4.9 Transportation Infrastructure

The RSA is serviced by Highway 2, a primary paved highway, and several secondary highways,
including 744, 743, 688, and 986. The Peace River Complex is accessible from Highway 986 via
the existing Shell access road. The RSA is also serviced by county rural roads, which are the
responsibility of the municipal districts and counties. Near the Project, proposed rural road
developments include the extension of the South Harmon Valley Road and the Seal Lake access
road. Northern Sunrise County expects traffic volumes along rural roads to increase as oil and gas
development expands in the county.

Shell completed a traffic impact assessment (see Appendix 2A), which describes traffic
infrastructure near the Project site. It indicates that Highway 986 consists of a two-lane undivided
roadway primarily running east–west, north of the Town of Peace River, and servicing First
Nation reserves and resource industries, in addition to the Project site. Highway 986 has a Class 2
service classification.

For Highway 986, the 2008 weighted average annual daily traffic was 950 vehicles per day,
which is an increase over previous years. On average, historical growth rates on the highway have
been 1.5% since 1985. Projected five-year and ten-year growth rates are both 2.87%. Alberta
Transportation does not have any significant upgrades planned for highways in the RSA (Alberta
Transportation 2009). Traffic volumes on highways in the RSA are well below their individual
design capacities.

The traffic on highways in the RSA is predominantly passenger vehicles, with trucks and tractor-
trailer units making up about 20% of the volume. A sample of the traffic composition along
Highway 986 near the Project in 2008 was (AT 2009):

 passenger vehicles – 78.6%
 recreational vehicles – 0.4%
 buses – 0.9%
 single-unit trucks – 6.1%
 tractor-trailer combinations – 14.0%
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2.4.9.1 Airport

The Peace River Airport is located 10 km west of town and is owned and operated by the Town
of Peace River. Its longest runway is 1,525 m, which can support most turboprop aircraft and a
few types of transport category jets, whose performance enables operations within this runway
length. The terminal building is 1,950 m2 in size. Currently, Northern Air provides scheduled
flights to the Edmonton City Centre Airport on weekdays. The town is currently working with
other municipal governments to re-position the airport as a regional facility, and integrate it into a
regional marketing program (MacQuarrie 2009, pers. comm.).

2.4.10 Utilities and Infrastructure

Water supply and waste water treatment are the key utilities and infrastructure in the RSA.
Although each jurisdiction manages its assets independently, an increasing level of regional
cooperation is leading to more regional infrastructure developments.

2.4.10.1 Water

The Peace River is the source of water for the Town of Peace River. Treatment processes include
clarification, sedimentation, filtration, chlorination, and fluoridation. Sewage collection is by a
piped system and disposal is by a secondary treatment plant and extended aeration (Alberta First
2009, Internet).

The Town of Grimshaw's water is supplied by a reservoir and a community well, and is
distributed via a piped system. The capacity of the reservoir is 5,908 m3. The water supply
undergoes chlorination and fluoridation treatment. Sewage is collected by pipe and is treated in
retention ponds consisting of eight anaerobic and five aerobic cells (Alberta First 2009, Internet
site).

Northern Sunrise County provides municipal water and sewer services for Marie Reine and St.
Isidore, and Cadotte Lake will soon receive similar services. Rural residents can obtain water
from county trunk water lines that service the East Peace Water Co-operative, providing water to
about 300 homes. Rural residents can also obtain water in bulk from keylock stations at Marie
Reine, St. Isidore, Three Creeks, Harmon Valley, Reno, Cadotte Lake, and Little Buffalo. Phase I
of a regional water treatment project is scheduled for completion in late 2009 to provide treated
water to the Woodland Cree, Cadotte Lake, and parts of the Three Creeks area (Northern Sunrise
County 2009).

The MD of Peace provides water to Brownvale and a limited number of rural residences via water
co-ops that get their water from the Town of Grimshaw. Wells, dugouts and cisterns are the
primary source of water for most residences in the MD of Peace (MD of Peace 2009).

2.4.10.2 Waste Management

The East Peace Regional Landfill has transfer stations at Cadotte Lake, Little Buffalo, Harmon
Valley, Reno, Marie Reine and Nampa. The landfill is owned by the Regional Waste Authority,
which has three partners, Northern Sunrise County, the Village of Nampa, and the Town of Peace
River. The landfill is located 11 km from the junction of Highway 2, north of Highway 688 on
Township Road 840 and handles domestic and industrial waste. The landfill has sufficient
capacity for the next three to five years, and the county might buy adjacent land to expand
(Bergeron 2009, pers. comm.). The Long Lake Regional Waste Management Services
Commission provides waste management services to Grimshaw and Berwyn. As well, an oily
waste treatment recovery disposal facility operated by CCS Energy Services is located near the
existing Shell access road.
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The East Peace Regional Landfill Authority is building the Peace Regional ECO Centre in the
RSA. The centre will increase recycling capacity and is an example of the increasing level of
cooperation among various municipalities in the RSA.

2.5 Application Case

The Application Case predicts the anticipated social and economic changes that are expected to
occur if the Project were to proceed. Construction and operation are assessed separately as the
potential effects in each are distinct. The assessment considers the potential effects for each of the
key infrastructure and service areas described in the Baseline Case section. Potential economic
effects are discussed first followed by potential social effects, building on the economic analysis.

2.5.1 Economic and Fiscal Impacts

The economic impact assessment identifies the incremental effect of Project construction and
operation on the regional and provincial economy. The fiscal impact estimates government
revenues associated with the Project.

2.5.1.1 Construction

Shell is scheduled to start construction in 2011. Initial construction activities will include CPF 1,
field facilities and well pads, and supporting infrastructure. CPF 1 is scheduled to commence
operations in 2014. CPF 2 construction is planned for 2014 and is expected to come on-stream in
2017. Drilling and field facility development will be conducted on an on-going basis to maintain
production capacity.

2.5.1.1.1 Project Expenditures

The construction of the Project has an estimated capital cost budget of $4.45 billion. A broad
breakdown of the construction budget is as follows:

 $3.45 billion for CPF 1 and CPF 2, including cogeneration units
 $1.00 billion for field facilities, and initial well drilling and completions

Field and drilling estimates include initial well pads and wells that will bring the Project to its
design production capacity of 80,000 bbl/d. Subsequent drilling and field facilities required to
replace depleted wells are included in ongoing drilling.

Table 2.5-1 provides a breakdown of capital expenditures based on conceptual engineering
design. The table shows that direct labour involved in on-site and off-site construction (22%) and
installation and equipment purchases (24%) represent the largest cost components.

Table 2.5-1: Project Capital Expenditures

RSA Other
Alberta

Other
Canada

Foreign Total % of
Total

Component

($ Thousand)

Engineering $664,300 $664,300 15%

Equipment $405,100 $166,100 $497,400 $1,068,700 24%

Materials $193,400 $233,700 $38,600 $92,200 $557,800 13%

Labour $29,718 $416,052 $544,830 - $990,600 22%

Notes:

Totals might not add because of rounding.

Other includes insurance and licenses, owner’s implementation team, and pre-start-up training.
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Table 2.5-1: Project Capital Expenditures (Cont’d)

RSA Other
Alberta

Other
Canada

Foreign Total % of
Total

Component

($ Thousand)

Other $244,020 $69,720 $34,860 $348,600 8%

Contingency $820,300 18%

Total $223,118 $1,963,172 $819,250 $624,460 $4,450,300 100%

% of total (excluding
contingency) 6% 54% 23% 17%

Notes:

Totals might not add because of rounding.

Other includes insurance and licenses, owner’s implementation team, and pre-start-up training.

Table 2.5-1 also shows project construction spending by region based on published supply ratios
by industry (Alberta Finance 2009, Internet site), information on in situ facility construction
workforces (Nichols 2007) and Project-specific information. An estimated 6% of all construction
expenditures are expected to accrue to workers, manufacturers and service contractors in the
RSA. An additional 54% of expenditures are expected to accrue to the rest of Alberta. The
estimate of construction expenditures that accrue to the RSA is a reflection of the relatively small
size of its labour force and contracting industry.

2.5.1.1.2 Income Effects

Capital expenditures associated with construction constitutes income for contractors, suppliers
and workers (direct and indirect income effect) who, in turn, spend part of their income on
supplies and services (induced income effect). The total direct, indirect and induced income
effects of the Project on the Alberta economy is estimated at $4.58 billion in terms of GDP and
$3.1 billion in terms of labour income. These estimates are derived using published multipliers
(Alberta Finance 2009, Internet site).

Results should be interpreted with caution as the economic input–output patterns captured in the
published multipliers might change over time because of:

 capacity constraints resulting from expected future economic activity and demand for
labour, and goods and services

 changes in composition and operation of the provincial economy over the length of
the construction period

 changes in the Project

2.5.1.1.3 Construction Employment

Construction of the Project is estimated to create about 7,295 person-years of direct construction
employment consisting of:

 4,020 person-years of on-site construction employment for the CPF 1 and CPF 2, field
facilities and drilling

 1,060 person-years of off-site construction employment for manufacturing modules in
fabrication yards, mostly in the Edmonton area

 2,215 person-years of engineering work, primarily in the Calgary and Edmonton
regions

Figure 2.5-1 shows the distribution of onsite employment, consisting of both craft workers and
supervisory personnel. The figure indicates that the on-site workforce is estimated to peak at just
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over 1,100 workers in the second half of 2013 during CPF 1 construction and again in the second
half of 2016 at the peak of CPF 2 construction.

Workers engaged in the on-site plant, well pad and pipeline construction will include a broad
range of trades. Key trades will be the metal trades, such as welders and pipefitters. The Project
will also create significant work for heavy equipment operators, electricians and labourers.
Drilling operations during the construction period will involve the full range of rig workers,
including roughnecks, motormen and drillers. Offsite workers employed in fabrication yards will
include iron workers, pipefitters and welders.

Figure 2.5-1: On-site Construction Labour
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2.5.1.1.4 RSA Construction Employment

Shell works with its contractors to maximize local hiring, including hiring of local Aboriginal
workers, and will:

 advertise employment opportunities in local media
 support Aboriginal trades training

The limited size of the RSA workforce likely means that the Project will require construction
workers from elsewhere in Alberta and Canada. Indeed, construction of in situ facilities outside
the Capital Region must rely extensively on mobile workers (Nichols 2007). An estimated
120 person-years of on-site construction work is expected to accrue to workers in the RSA over
the six-year construction period.

2.5.1.1.5 Employment Effects

Economic activity associated with Project construction will stimulate employment for suppliers
(direct and indirect employment) and the general economy as the affected workers spend their
income on goods and services (induced employment). Total direct, indirect and induced
employment in Alberta is estimated at 18,850 person-years over the construction period. This
estimate is based on published employment multipliers (Alberta Finance 2009, Internet site).
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2.5.1.2 Operation

2.5.1.2.1 Project Expenditures

Following construction, operating and sustaining capital expenditures are estimated to average
$319 million per year, excluding energy costs. Table 2.5-2 provides a breakdown of the
anticipated operating expenditures, excluding energy costs. An estimated 44% will accrue
annually for wages and salaries of Shell full-time employees and contractors. The data presented
in Table 2.5-2 includes sustaining capital expenditures for ongoing construction of pads,
pipelines, well drilling and plant turnarounds. Most of the labour costs are associated with the
ongoing program of field facility development, replacement well drilling and completions, and
facility maintenance.

Table 2.5-2: Project Operations and Sustaining Capital Expenditures

RSA Other
Alberta

Other
Canada

Foreign Total % of
Total

Component

($ Thousand)

Labour $44,700 $96,700 - - $141,400 44%

Materials/equipment $14,300 $111,900 $23,500 $27,800 $177,500 56%

Total $59,000 $208,600 $23,500 $27,800 $319,000 100%

% of Total 19% 65% 7% 9% 100%

Note:

Totals might not add because of rounding.

Table 2.5-2 shows that about 19% of the annual operations and sustaining capital expenditures
accrues to the RSA and an additional 65% to the Alberta economy. Most of the RSA impacts are
associated with wages and salaries of direct Project employees and contractors.

2.5.1.2.2 Income Effect

Operations expenditures will provide a stimulus to the regional and provincial economy through
wages and salaries paid to employees and contractors, as well as the direct purchase of materials,
supplies, and services. Portions of these expenditures will circulate through the provincial
economy, multiplying the economic benefits of a project (i.e., indirect and induced effects). Once
the Project is at full operational capacity, the annual direct, indirect and induced income effect is
estimated at $311.5 million in GDP terms and $144.9 million in labour income terms. These
estimates are based on published multipliers (Alberta Finance 2009, Internet site).

2.5.1.2.3 Operations Employment

At full capacity, the Project will create on average about 400 person-years of employment as
follows:

 165 full-time Shell employees operating the CPF 1, CPF 2, and field facilities
 30 person-years of employment for contractors supporting plant operations
 100 person-years of employment for contractors building replacement pads and field

infrastructure
 105 person-years of employment for drilling contractors

Employment levels are expected to vary marginally from year to year, reflecting the need for
replacement wells and associated infrastructure.

The Project includes both management and administrative functions, and plant and field
operators. Workers engaged in plant and field operations will include process operators and a
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range of maintenance trades. Ongoing field facility construction will require a wide range of
industrial construction trades, including heavy equipment operators, pipefitters, welders,
electricians and labourers. Ongoing drilling will involve the full range of rig workers, including
roughnecks, motormen and drillers.

As of mid-2009, the Peace River Complex employed 75 Shell employees and about
30 contractors on a full-time equivalent basis. Once the Project is operational, the complex will
be decommissioned and existing workers will be re-assigned to the Project.

2.5.1.2.4 RSA Operations Employment

As is currently the case with the Peace River Complex, full-time operations staff is expected to
live in the RSA and commute to work on a daily basis. Shell will strive to hire locally for both its
full-time operations employees and contractors. Replacement drilling and ongoing field facility
construction will be supported initially by an on-site camp to accommodate workers from outside
of the region. However, because of the long-term nature of this drilling, it is assumed these
workers will eventually relocate to the RSA.

An estimated 220 of the total 400 annual person-years of employment is expected to accrue to
RSA residents. The approximate breakdown of the 220 person-years of annual employment is:

 165 full-time Shell employees operating the CPF 1, CPF 2, and field facilities
 30 person-years of employment for contractors supporting plant operations
 15 person-years of employment for contractors building replacement pads and field

infrastructure
 10 person-years of employment for drilling contractors

The percentage of the total operations employment that accrues to the RSA is expected to grow as
the contractor capacity of the RSA expands.

2.5.1.2.5 Employment Effect

Economic activity associated with operations will stimulate employment with suppliers (direct
and indirect employment) and in the general economy as the affected workers spend their income
on goods and services (induced employment). The total direct, indirect and induced employment
in Alberta associated with the Project’s operation is estimated at 920 person-years annually over
the operations period. This estimate is based on published employment multipliers (Alberta
Finance 2009, Internet site).

2.5.1.3 Regional Business Development

Shell will strive to maximize benefits flowing to individuals and businesses in the RSA by:

 developing a detailed summary of the types of jobs and contractors required for
construction and operations

 sharing information regarding necessary skills directly with educational organizations,
such as NAIT

 establishing a local business registry in conjunction with the Peace River Chamber of
Commerce that would help Shell assess local capacity and business interest

 developing workshops in conjunction with the Peace River Chamber of Commerce to
inform contractors about Shell’s contracting process

 reassessing work packages, where appropriate, to facilitate Aboriginal and local
business participation
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 giving preference, where appropriate, to local Aboriginal and business providers who
are cost competitive and can meet Shell’s prequalification requirements, including
safety, quality and delivery standards

 working with Aboriginal communities to address barriers to Aboriginal employment
(e.g., provision of transportation to the work site)

These actions align with Shell’s Good Neighbour Policy, which states that Shell will:

 use and encourage local business where they are competitive and can meet Shell’s
requirements

 ensure that jobs created by the Project are filled by its neighbours whenever possible,
but always on a strictly merit basis

2.5.1.4 Revenues to Government

2.5.1.4.1 Royalties and Taxes

During operations, the Project will provide economic benefits to the federal and provincial
governments in the form of royalty and corporate tax payments.

Shell is estimated to make royalty payments to the provincial government of $7.2 billion over the
life of the Project. As shown in Table 2.5-3, in net present value (NPV) terms, royalty payments
are estimated at $900 million. The Project is estimated to pay $4.2 billion in provincial and
federal taxes ($550 million in NPV terms).

Table 2.5-3: Project Tax and Royalty Payments

Total NPVCost Component

($ million 2009)

Royalties 7,200 900

Provincial corporate taxes 1,700 225

Federal corporate taxes 2,500 325

Total 11,400 1,450

Notes:

NPV uses 10% discount rate (in real terms).

Based on mid 2009 price forecasts prepared by a third party, including GLJ Petroleum Consultants.

GLJ June 2009 forecast is for a long-term WTI price of US$85/bbl ($2009), long-term natural gas price at AECO of C$9/mmbtu

($2009), and a long-term exchange rate of CAD/USD $0.95.

2.5.1.4.2 Municipal Property Tax

The Project is located in Northern Sunrise County. The county is in robust financial shape as
evidenced by:

 actual debt of less than 10% and debt servicing of less than 6% of prescribed limits
 an assessment base that is 91% non-residential
 assessment growth in recent years

Once operational, the Project will add to the municipal assessment base and pay municipal
property taxes. A very preliminary estimate of the Project’s assessment value for property tax
purposes is $1.3 billion. The Project’s assessment value is marginally larger than the total 2007
equalized assessment base of the county.

Based on current assessment standards and tax rates, annual property tax payments associated
with the Project are estimated at about $16 million. About half of these municipal property tax
payments will start in 2014 when CPF 1 is operational and the balance in 2017 when CPF 2
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comes on stream. The current municipal property tax payment of the Peace River Complex is
about $6 million. This municipal property tax payment will stop once the pilot plant ceases
operations and is decommissioned. Based on preliminary assessment and municipal property tax
estimates, Northern Sunrise County is expected to receive $10 million annually in additional
property taxes by 2017, as compared to the situation in 2009.

These estimates are based on current assessment standards and mill rates. Setting the mill rate is
the purview of the Council of Northern Sunrise County. Residential, farm and non-residential
mill rates are set to balance the municipal tax burden among asset classes and balance the
municipality’s budget. Other things being equal, strong assessment growth without associated
municipal costs tend to place a downward pressure on mill rates.

2.5.2 Social Impact

This assessment estimates potential impacts on key services and infrastructure in the RSA. The
social impacts are based on the influence of a project’s expenditures and revenues, and the
impacts these expenditures have on employment opportunities and the composition of the
workforce. Employment opportunities and the structure of the workforce affect the population,
which can alter demands placed on key services and infrastructure.

Measurement of the Project’s social impacts will consider population changes during both
construction and operation separately, and how changes in population affect the level and quality
of services and infrastructure, as described in the Baseline Case section.

2.5.2.1 Construction

Construction activities will centre on the Project site, where a construction camp will be built to
house workers on site. As described previously, the on-site workforce is estimated to peak twice
at just over 1,100 workers, first in the second half of 2013 and again in the second half of 2016.
On average, there will be about 665 workers on site during Project construction. Figure 2.5-1
shows the approximate on-site labour force per quarter.

Most construction workers will come from communities outside of the RSA and travel to the
camp for their rotations. Transportation for non-local workers will involve air transport from
gathering locations in major centres, such as Calgary and Edmonton, direct flights into the Peace
River area and bus transportation from the landing location to the Project site. Construction
workers will not have private vehicles at the site, unless specific arrangements are made in
advance. For the purpose of this SEIA, it is assumed that non-local workers will not relocate on a
permanent basis to the RSA during construction.

The presence of a construction camp has the potential to place additional demands on services
and resources in the RSA. Shell is committed to addressing potential negative effects and
enhancing positive effects the construction workforce might have in the RSA. As workers will be
transported by air and bus to the site, they will have limited opportunities to travel to
communities in the RSA. The potential effect of this workforce on individual social services and
infrastructure is discussed on a sector-by-sector basis in the following sections.

2.5.2.1.1 Population

Initially, changes in the population are associated with the construction of a project. The
population change during construction will not be a permanent relocation of workers to the RSA,
but construction workers will increase the size of the mobile workforce (shadow population) and
can affect the demand on key services and infrastructure.
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To determine the population effect of additional employment in the RSA, the following
assumptions were made:

 construction is not expected to affect the permanent local population, as typical
construction labour jobs are not long-term enough to motivate workers to relocate to
the RSA

 with the construction camp structure and the fly-in fly-out transportation program, it is
assumed that workers will live in their existing communities and commute to and from
the site for each rotation

 workers at the construction camp will increase the shadow population in the RSA and
issues associated with this are considered in the assessment

 the induced employment created in the RSA will be absorbed by existing residents
and will not result in any in-migration to the RSA

 the Project will attract some transient workers who will come to the RSA speculating
that they might find work when they arrive. The potential effects of this are also
evaluated.

2.5.2.1.2 Housing

Demand for owned and rental housing is expected to increase as the Baseline Case population
grows. However, any increase in demand should be filled by an increase in the housing supply as
the RSA has serviced lots available for development in several locations. Assuming the housing
supply is developed in a variety of forms, such as apartments, and single and multi-family
dwellings, there should be no, or limited, upward pressure on housing prices. The tight rental
market described in the Baseline Case Section is expected to continue in future and create
pressure on affordable housing initiatives in the RSA.

Potential Effects

Construction workers are assumed to stay in the camp while working on the Project and are not
expected to purchase homes in the RSA. Although affordable housing for people is limited in the
region, Project construction is expected to have no effect on the availability or affordability of
housing in the RSA. Transient workers drawn to the RSA tend to have limited savings and can try
to access affordable housing support if they are unable to find work. This could add to the waiting
list for affordable housing in the RSA.

Mitigation

Shell will mitigate potential effects by:

 ensuring that the construction camp is a full service camp; this will mitigate pressures
that the construction workforce could have on rental accommodations

 continuing to consult with municipalities and key service providers about schedules
for the construction workforce

2.5.2.1.3 Education

Enrolment levels are expected to continue decreasing overall in the RSA, although the Catholic
system might remain stable in the larger urban areas. Recruitment and retention of staff will
continue to pose some challenges for education providers in the RSA, although this pressure will
be somewhat alleviated by reduced enrolment. The Baseline Case level of demand for adult
education programs is expected to remain steady.
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Potential Effects

Construction workers are assumed to stay in the camp while working on the Project and are not
expected to relocate their families to the RSA. Therefore, the Project will not place any additional
demand on primary education services.

Sustained enrolment in adult education and technical courses, such as those offered by Northern
Lakes College and NAIT, is expected in anticipation of work. This would positively benefit adult
education and likely lead to the continuation of trades or training programs in the RSA.

Mitigation

Shell will mitigate potential effects by:

 continuing to consult with education service providers about schedules for the
construction workforce and skill sets that will be required

 supporting targeted education initiatives, including support for scholarship and
apprenticeship programs with education providers

2.5.2.1.4 Health

Health service providers are able to meet the current demand with existing systems. Baseline
Case growth will place additional pressure on these services in the future. However, service
providers indicated they expect to be able to meet Baseline Case demand growth.

Potential Effects

Health service providers will face additional demand on services as a result of the Project,
specifically in relation to emergency services. Any injuries that occur at the construction site will
be given basic first aid assistance. However any injuries beyond basic first aid will rely on health
service providers in the RSA for treatment.

Mitigation

Shell will mitigate potential effects by:

 maintaining and staffing a health station as required by Alberta Occupational Health
and Safety Codes for high hazard isolated sites

 continuing to consult with health service providers about schedules for the
construction workforce and the timing of construction

 working with Alberta Health Services to deliver prevention and awareness outreach
programs on site, as needed

 undertaking emergency response planning exercises with health service providers to
ensure that they are familiar with the Project and the types of injuries that might occur

2.5.2.1.5 Protective Services

Policing and ambulance services are expected to be able to meet Baseline Case growth demand.
However, additional volunteer firefighters will need to be recruited to ensure adequate staffing
levels to meet future growth. Increases in traffic on highways in the RSA are a key area of
concern for protective services.

Potential Effects

Transportation of workers by air and bus to the Project site will minimize traffic. However, bus
and truck traffic associated with the Project will increase traffic volumes on highways in the
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RSA. The presence of over 1,100 workers at peak periods could create minor security issues and
the inflow of transient workers could place additional demand on RCMP services.

Mitigation

Shell will mitigate potential effects by:

 requiring all construction workers to use bus transportation at the beginning and end
of their shift, and restricting travel within the RSA by construction workers during
their rotations

 establishing an experienced and well trained security operation at the construction
camp

 ensuring that appropriate fire protection programs are used at the construction camp
 establishing consultation meetings with protective service providers in the RSA so

they are aware of the development schedule, the number of workers on site and
rotation schedules during construction

 collaborating with protective services and preparing emergency response plans with
appropriate service providers, including regular meetings between the on-site safety
coordinator and EMS services

 working with EMS services to train on-site Shell employees to medical co-responder
(MCR) standards (formerly First Responder)

2.5.2.1.6 Social Services

A wide range of community and recreation facilities are available in the Town of Peace River and
surrounding communities. Social services are experiencing high levels of demand and plan to
expand the Town’s services to meet future baseline growth. Recreational activities are growing in
popularity in the RSA and it is expected that recreational usage levels will increase as Baseline
Case population grows. Recreation service providers are planning to expand their facilities to
meet future demand.

Social services, specifically counselling services, are experiencing increasing demand. The future
structure and focus of social services in the Town of Peace River will not be known until Alberta
Health Services completes the amalgamation of services which is currently underway. Childcare
services are in high demand and face challenges finding additional space and retaining child care
workers.

Potential Effects

Since it is assumed that workers will not relocate to the region, construction crews will not place
an additional strain on most services, with the exception that adult counselling services, which
will likely see a modest increase in demand as they collaborate with Shell to provide on-site
services. Transient workers are often high users of social services and could create additional
demand.

Mitigation

Shell will mitigate potential effects by:

 working with local social service providers to implement on-site awareness programs
related to workplace health and addictions, and programs aimed at promoting healthy
lifestyles

 working with local service providers to offer professional counselling at the
construction camp
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 continuing to consult with social service providers about plans for the construction
camp

 requiring all construction workers to use the bus transportation at the beginning and
end of their shift, and restricting travel within the RSA by construction workers during
their rotations to reduce pressure on recreational services

2.5.2.1.7 Transportation Infrastructure

The RSA is serviced by primary and secondary highways as well as county rural roads. Traffic
volumes are predominantly made up of passenger vehicles, with trucks and trailers accounting for
about 20% of traffic volumes. Baseline Case growth in the RSA will result in additional traffic
using the road infrastructure. During Project construction the increase in Project-related traffic
volumes is expected to be within the design capacity of the road network.

Potential Effects

The Project will result in additional pressure on transportation infrastructure in the RSA,
specifically near the Project site. The majority of Project-specific traffic will be internal trips
between the camp and well pads on internal Shell roads. Therefore, the existing road
infrastructure would be able to safely and efficiently accommodate vehicles travelling to the
Project site. The Traffic Impact Assessment completed for the Project (see Appendix 2A)
indicates that the existing Type IIa intersection at Highway 986 and the Shell access road is
sufficient to accommodate the anticipated peak construction traffic volume generated by the
Project.

Mitigation

Shell will mitigate potential effects by:

 using bus transportation to bring workers into the construction camp and restrict the
use of personnel vehicles to access the construction site

 continuing to consult with Alberta Transportation and municipal officials about plans
for construction related transportation, including estimated volumes of vehicles and
timing of when vehicles will be on the roads

2.5.2.1.8 Utilities

Existing utilities such as water and waste management are expected to meet increased demand
from Baseline Case population growth.

Potential Effects

The construction camp will have a self-contained domestic wastewater treatment system and will
not rely on public infrastructure. Potable water for the camp will be accessed from the Northern
Sunrise County potable water supply pipeline, which has been designed to supply the
construction camp workforce. Based on the assumption that the pipeline is designed includes
consideration of the construction camp, the Project is not expected to have an effect on utilities in
the RSA.

Mitigation

Shell will mitigate potential effects by building self-contained domestic wastewater handling
facilities at the construction camp, and will continue to collaborate with Northern Sunrise County
potable water supply pipeline project to ensure the camp water supply can be met while still
meeting the needs of other water pipeline users.
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2.5.2.2 Operations

Extraction and processing of bitumen from CPF 1 is expected to start in 2014 and CPF 2 in 2017.
The combined production capacity will be about 80,000 bbl/d once both CPFs are operating. To
maintain production levels, well pad development and drilling will continue throughout the life of
the Project.

2.5.2.2.1 Population

Following construction, there will be an increase in the RSA population as long-term operations
jobs start. During operations, an estimated 220 of the total 400 person-years of employment
created annually by the Project is expected to accrue to RSA residents. About 105 of these 220
new jobs will be filled by Shell employees transferring from the Peace River Complex when it is
decommissioned, therefore not all Project jobs will result in a new person moving into the RSA.
The approximate breakdown of the 220 person-years of annual employment is outlined in
Table 2.5-4.

Table 2.5-4: Breakdown of Annual Operations Employment (Direct and Indirect)–
CPF 1 and CPF 2 Combined

Employment Type Employment
Accruing to RSA

Residents (person
years)

Employment that could
Stimulate Increase in RSA
Population (person years)

Rationale

Central processing plants
and field facilities

165 90 Increase of 90 new jobs (75
Shell employees currently
working at the existing site
will transfer to the Project)

Contractors supporting plant
operations

30 0 All 30 jobs currently exist at
the site and will transfer to
the Project

Contractors building and
constructing replacement
pads and field infrastructure

15 15 New employment as none of
these jobs currently exist at
the site

Drilling contractors 10 10 New employment as none of
these jobs currently exist at
the site

Total 220 115

Note:

Each job is considered a full-time position; however, the actual number of jobs may be higher as part-time positions may

makeup some of the employment opportunities.

The percentage of the total operations employment that accrues to the RSA is expected to grow
over time as the contractor capacity in the RSA expands. To determine the population effect of
additional employment in the RSA, the following assumptions were made:

 given the skill levels required by the Project, the 90 new Shell employees hired for
operations will be filled by workers from outside the RSA who relocate to the RSA,
also:
 Shell will work diligently with local stakeholders to maximize the number of local

residents hired, by supporting skills and training enhancement programs with a
specific focus on Aboriginal training and employment

 this number includes people who are either directly employed at the facility or
move to the RSA to replace existing regional residents, and have the expertise and
willingness to leave an existing job in the RSA to work at the Project
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 this assumption will allow the SEIA to consider the largest potential change in
demand on services and infrastructure, with the understanding that if existing
residents can fill the new jobs then the changes in demand may not be as large

 each worker who moves to the RSA to fill an operational job will bring one spouse
and one dependent with them, which is consistent with the average household size for
the region as per the 2006 census

 all induced employment created in the RSA will be absorbed by existing residents and
will not result in any in-migration to the RSA

2.5.2.2.2 Future Population Growth

Population projections are built on the 2008 Baseline Case population of 13,937 as described in
Section 2.4.2.

Baseline Case population growth in the RSA is influenced by a number of factors, including:

 an anticipated increase in oil and gas activity, specifically related to smaller cold
heavy oil production projects that are common in the RSA

 demographic makeup of the current population, specifically the relative young
average age and the potential for continued increased birth rates

 an anticipated decrease in forestry sector activity and the amalgamation of agricultural
operations into a smaller number of farms with larger land bases

Given these factors and input from municipal officials in the RSA, the background baseline future
population growth in the region is expected to increase at 2.0% per year (MacQuarrie 2009, pers.
comm.; Bergeron 2009; pers. comm.). This rate of growth is driven by a combination of increased
birth rates and in-migration of workers from other parts of Alberta, or from outside of Alberta,
into the RSA. Based on the assumptions described in Section 2.5.2.2, the Application Case
population growth is shown in comparison to the Baseline Case growth in Figure 2.5-2.

The figure shows that once both CPF 1 and CPF 2 are operational, the Project will add
115 workers which would result in an Application Case population that is 345 residents higher
than the Baseline Case; assuming an average household size of three. The distribution of these
residents in the RSA is expected to be similar to the distribution of the current Peace River
Complex employees, with 92 workers (80%) living in the Town of Peace River, and the
remaining 23 workers (20%) living in the Town of Grimshaw, hamlets and acreages in the RSA.
The corresponding population increase would be 276 new residents in the Town of Peace River
and 69 new residents in the surrounding communities.

2.5.2.2.3 Housing

By 2017 the Project will be fully staffed and the associated population effect will be 345 new
residents in the RSA. As the average household size in the RSA is three, the 345 new residents
will require 115 homes. Ninety-two of the 115 homes would be needed in Peace River and the
remaining 23 would be spread around the RSA. Given the low supply of rental properties and the
long-term nature of the operations jobs, new residents will likely buy housing.
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Potential Effects

The Town of Peace River has enough land for about 2,400 residential dwellings, and the
predicted Baseline Case population growth would require about 50 new homes per year. The
demand for 92 additional homes created by the Project can be accommodated within the existing
land base, and should not place appreciable upward pressure on housing prices.

Housing on the Woodland Cree First Nation Reserve may become an issue as Shell will look to
employ Aboriginal people. This may draw members currently living off-reserve back to the
community, which will increase demand on housing. For the Woodland Cree First Nation, this
could be a particularly important issue as new houses are funded by Indian and Northern Affairs
Canada with no automatic, and certainly no immediate, link between population increases and the
number of houses funded.

In relation to affordable housing, the North Peace Housing Foundation is particularly concerned
that people moving into the region for Project-related jobs will put added pressure to a tight rental
market. If vacancy rates for rental units continue to remain low, there will be little incentive for
landlords to offer low-income units to individuals or families. The issue of affordable housing in
the region will continue to be a concern.

Mitigation

Shell will mitigate potential effects by sharing information on the timing of new staffing levels
with regional communities, housing developers and the Northern Peace Housing Foundation, so
they can better identify and plan for increased housing demand created by the Project.

2.5.2.2.4 Education

Education services are seeing declining enrolment on average throughout the RSA, with larger
drops in the rural schools. Recruitment and retention of teachers is a challenge for some.
Education service providers are aware of future population growth trends and are adjusting their
programming to face the needs of students in the next 10 years. Adult education services have
space for future growth.

Potential Effects

The 115 new workers with an average of one dependent each could result in 115 new students in
the education system. This is a high-end scenario assumption as some dependents are likely to be
younger than school age. It is assumed dependents will be spread out evenly over Grades 1
through 12, and they will be distributed among the different systems (public, Catholic,
francophone) in the RSA. Given these assumptions, the Town of Peace River would have about
five or six additional students above Baseline Case levels in each grade in both systems (public
and Catholic) by 2017. With the declining enrolment levels, additional students should be
accommodated into the existing system. In schools outside Peace River, the additional number of
students per grade would be even smaller and would be accommodated by the system.

In relation to adult education, the employment positions for operations jobs at the Project will
require advanced levels of education and training. These opportunities may stimulate the demand
for post-secondary and technical college training at NAIT and Northern Lakes College. This
would positively benefit adult education and likely lead to the continuation of trades or training
programs in the RSA.
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Mitigation

Shell will mitigate potential effects by:

 continuing to consult with education service providers about the skill sets needed for
the operations workforce

 collaborating with high schools early in the process to inform students and teachers
about the variety of skill sets needed for operations

 supporting targeted education initiatives, including support for scholarship and
apprenticeship programs with education providers

2.5.2.2.5 Health

Health service providers are able to meet current demand within the existing systems. Baseline
Case growth will place additional pressure on these services in the future. However, service
providers indicated they expect to be able to meet baseline growth demand with some challenges
associated with shortages of family doctors.

Potential Effects

As with many areas in Alberta, the ability of new residents to find a family doctor may be a
challenge. As there is currently a shortage of family doctors in the RSA, any new residents will
experience challenges in finding a family doctor.

The Peace River Community Health Centre, the Peace River Associate Medical Clinic and the
Grimshaw Berwyn Community Health Complex would have to handle the majority of increased
demand for health services created by a growing population in the RSA. The increase in
population created by the Project should be accommodated by the health service system.

An analysis of the potential impacts on human health as a result of environmental changes caused
by the Project is presented in Volume IIA, Section 5: Human Health Risk Assessment. The
conclusions of this study indicate the Project will not have an adverse effect on human health in
the RSA.

Mitigation

Shell will mitigate potential effects by:

 continuing to consult with health service providers about schedules for operations
workforce

 undertaking emergency response planning exercises with health services providers to
ensure they are familiar with the Project and the types of injuries they may see from
the Project’s operations

 sharing information on operation staffing levels with regional health care authorities
and providers for planning purposes

 working with local emergency service and health care providers to establish
appropriate emergency response plans

 continuing to consult with Alberta Health Services and RSA health and wellness
organizations regarding their endeavours to meet the needs of the community

2.5.2.2.6 Protective Services

Policing and ambulance services indicated that they expect to be able to meet the Baseline Case
growth in the demand for their services; however, fire services indicate they will need to recruit
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additional volunteers to ensure staffing levels are adequate to meet future growth. Increases in
traffic on highways in the RSA are a key area of concern for protective services.

Potential Effects

The Project’s operation will contribute to increased traffic volumes and will bring 345 new
residents to the RSA. Increased traffic and population are expected to increase the demand on
protective services. The RCMP has a full complement of officers and indicates they would be
able to accommodate the additional residents the Project would bring to the RSA. Ambulance
services also indicated they would be able to meet increased demand. If fire services are able to
recruit new members, they should also be able to meet the additional demand on their services in
the RSA.

Mitigation

Shell will mitigate potential effects by:

 continuing to provide daily bus transportation to and from the Project site to workers
in Peace River

 continuing consultation with the RCMP, local communities or county officials to help
them identify additional policing requirements

 collaborating with protective services and preparing emergency response plans with
appropriate service providers

 developing an appropriate fire prevention and intervention program for the Project in
consultation with local fire service providers

2.5.2.2.7 Social Services

The RSA has a variety of social services available. As the Project will attract 345 new residents to
the RSA, there is some potential for demand on these services to increase.

Potential Effects

Families are expected to makeup much of the population increase, and it is likely they will access
many of the recreational facilities available in the RSA. Arenas, indoor pools and curling rinks, as
well as hiking trails would likely see increased usage. These facilities are currently well used, but
have some space for additional use.

It is assumed that most social services will continue to operate at close to full capacity, and this
trend will continue in future when the Project’s operations begin. The addition of about 345 new
residents in the RSA as a result of the Project will add to the Baseline Case increase in demand;
however, if unemployment remains low, the increased demand will be muted. Service providers
have found that new residents who are working do not place as large a demand on their services.
The service providers are concerned that the Project and growth in the RSA will attract transient
workers who do not have the skill sets to obtain employment. These individuals have historically
placed demands on their services.

Of particular concern in the RSA is the high demand on licensed childcare services. New
residents will place an additional strain on these services.

Mitigation

Shell will mitigate potential effects by continuing to contribute to the long-term productivity and
health of the community through the Shell Community Investment Program and Community
Service Fund.
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Key focus areas include:

 education
 health and social agencies
 growth-related initiatives related to the Project
 Aboriginal projects
 Aboriginal cultural programs
 continuing to consult with local social service providers about operations schedules

and timing of hiring new employees

2.5.2.2.8 Transportation Infrastructure

The RSA is serviced by primary and secondary highways as well as county rural roads. Traffic
volumes are predominantly made up of passenger vehicles, with trucks and trailers accounting for
about 20% of traffic volumes. Baseline Case growth in the RSA will result in additional traffic
using the road infrastructure; however the increase in traffic should not exceed the design
capacity of the infrastructure during operations.

Potential Effects

The Project will result in additional pressure on transportation infrastructure in the RSA,
especially near the Project site.

The traffic impact assessment (see Appendix 2A) concluded that the Project’s operations will
increase traffic volumes in the RSA, especially at the intersection of Highway 986 and the
existing Shell access road. Future background traffic volumes at the existing intersection were
determined using short term growth rate of 2.871% for the 2013 and 2016 study horizon, and
1.531% for the 20 year study horizon. Projected vehicle traffic associated with the Project was
then added on to these rates.

The 2028 operations traffic volumes were determined by superimposing the traffic volumes of
existing (2008) operations and CPF 1 and CPF 2 operations traffic onto the projected future 2028
background traffic volumes. The peak hour was evaluated based on the Type IIa intersection
layout and the results are summarized in Table 2.5-5.

Table 2.5-5: Long-term (2028) Operating Conditions on Public Roads

Intersection and Movement Level of
Service

1
Average Delay (seconds

per vehicle)

Northbound Through A 10.0Shell Access Road Northbound

Northbound Right A 10.0

Westbound Left A 8.3Highway 986 Westbound (to Peace
River) Westbound Through A 0

Eastbound Through A 0Highway 986 Eastbound

Eastbound Right A 0

Intersection summary A 1.6

Note:
1A road is defined to be in a good condition when its level of service (LOS) is “A” or “B”. A fair condition exists when the LOS is “C”. The

road segment is defined in a poor condition when its LOS is “D” and below.

In 2028, the intersection is anticipated to operate at an overall LOS A.
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Mitigation

Shell will mitigate potential effects by:

 continuing to provide daily shuttle service for operations workers between Peace
River and the Project

 continuing to consult with Alberta Transportation and municipal officials about
transportation requirements, estimated volumes of vehicles and timing of when
vehicles will be on the roads

2.5.2.2.9 Utilities

Existing utilities such as water and waste management are expected to be able meet increased
demand from Baseline Case population growth.

Potential Effects

Additional population growth associated with the Project’s operations will place additional
demand on regional utilities. The existing systems have some excess capacity and could be
expanded to accommodate additional growth. Utilities in the RSA are expected to be able to meet
the additional demand placed on them by the Project’s operations.

Mitigation

Shell will mitigate potential effects by continuing to consult with regional utility providers to
ensure they are aware of operations schedules and timing of new employment.

2.5.3 Traditional Use and Aboriginal Communities

Shell will develop more land and reduce the area potentially accessible for hunting, trapping,
fishing and gathering by Aboriginal people. The Project also has the potential to change the
number and type of animals available to hunt and trap, clearing of vegetation could affect berry
gathering and the Project’s influence on local waterbodies could affect fishing.

Over the past century, the ability of Aboriginal people to access the land for traditional uses has
changed. The amount of land potentially available for hunting, trapping, fishing and collecting
plants has decreased, while access has increased for non-traditional uses such as forestry,
agriculture and oil and gas operations. Although, Aboriginal people may not survive entirely on
hunting, trapping, fishing and gathering for subsistence, they will often use the foods collected
from these activities to augment their diets. The reduction in their ability to undertake these
traditional activities has a social and economic effect. This combination places pressure on
Aboriginal communities who also face pressure from general societal influences that push them
towards market-wage based activities.

Shell will work with local Aboriginal groups to better understand the potential effect of the
Project on their traditional uses and then aim to develop specific agreements to address concerns.
For more information regarding Traditional Ecological Knowledge and Land Use, see
Volume IID, Section 4.

2.6 Planned Development Case

The Planned Development Case typically provides an assessment of the cumulative effects of all
existing, approved and planned project in the RSA. Based on the review of approved and
reasonably foreseeable projects for the RSA, no (well defined) projects were identified that
individually or cumulatively would place demands on the regional economic and social systems
beyond what was analyzed for the Application Case.



Shell Canada Limited Page 2-44 Socio-Economic Impact Assessment – Volume IID
Peace River In Situ Expansion Carmon Creek Project November 2009

Determining which project to consider in a social and economic cumulative assessment has
certain inherent challenges. The level of uncertainty related to many activities is high, which in
turn reduces the reliability of the conclusions reached by the assessment. This challenge applies
to the RSA, where only a small number of developments have been proposed or approved, with
Murphy Oil Seal Lake and PetroBank Peace River Pilot being the most relevant in this category.
Both of these developments have either very small labour requirements or have not identified any
new labour needs in their applications. As a result, it is assumed they would not noticeably affect
economic and social systems. Therefore, for this SEIA, no cumulative impacts within the RSA
are anticipated beyond the expected Application Case impacts.

Shell will continue to monitor announcements for new developments in the RSA and work with
proponents to ensure a collective analysis of social and economic effects is undertaken if
necessary. A key tool in the monitoring of future developments will be Shell’s continued
participation in the Peace Oil Sands Synergy Group.

One potential major project exists in the RSA, which has a high level of uncertainty associated
with it. Due to its potentially large scale, is discussed here in more detail.

Bruce Power Alberta (Bruce Power) has indicated its interest in building a nuclear power plant
north of the Town of Peace River. Considerable uncertainty is associated with the proposed
power plant, as the Government of Alberta has not yet decided what their policy will be towards
nuclear power generation. The Department of Energy has just completed a public consultation
process to collect Albertan’s opinions on the nuclear energy industry and will now use this
information to help develop a provincial policy on the issue of nuclear power generation (Alberta
Energy 2009, Internet site). If the Government of Alberta develops a policy that supports nuclear
power generation, then the proposed power plant north of the Town of Peace River may continue
to develop more detailed construction and operations plans.

Some information has been released at this time about the economics associated with the
proposed nuclear power plant. Included in this information are high level summaries of the
workforce size and capital expenditures, but at this point no specific plans have been released
about location and operation of a construction camp, potential for an operations camp or
workforce recruitment plans. Without this type of detailed information, a quantitative analysis of
the economic and social effects would have very little value.

An initial review of the high level information available at this time indicates the power plant will
be a major development. For example, the Shell indicates its operations will create 2,700 jobs in
the Peace Country. In comparison, the RSA of this assessment has a total workforce of about
7,400 people, with the Town of Peace River generating about 3,700 jobs in all sectors. Depending
on the strategy that the Bruce Power takes in relation to construction work camps, operations
work camps and recruitment, the RSA could see a substantial increase in population, with the
associated increase in demand on services and infrastructure. A project of this size would have
the potential to cause major changes to the social and economic systems in the RSA. Should the
nuclear power plant proceed, Bruce Power will file an application and environmental impact
assessment, including an SEIA, which will quantify the effects of that project on the region.

2.7 Monitoring and Adaptive Management

To maximize the utility of this assessment as a planning tool, Shell plans to undertake the
mitigation measures identified in Section 2.6 of this assessment. An important mitigation measure
is to continue to consult with key infrastructure and social service providers in the RSA on a
regular basis. Shell will periodically meet with the stakeholders to provide information they can
incorporate into their planning cycles.
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A monitoring and reporting program will be established by Shell, so that assumptions and
predictions made in this assessment are monitored. Shell will generate a monitoring report that
largely draws on data collected by agencies in the RSA (including Statistics Canada, Government
of Alberta and annual reports from key service providers). Monitoring will be integrated into
Shell’s ongoing consultation activities.

Shell will continue engagement with stakeholders to determine the effectiveness of mitigation
implemented. In keeping with the principles of adaptive management, mitigation strategies will
be continually updated throughout the life of the Project.

2.8 Summary

The Project will generate economic activity during its construction and operation as money is
spent in the province and RSA. This economic activity will be generated through a variety of
processes, including the purchase of goods (materials) and services (labour) as well as taxes and
royalties paid once the Project is operational.

Project construction will stimulate employment with suppliers (direct and indirect employment)
and in the general economy as workers spend their income on goods and services (induced
employment). The total direct, indirect, and induced construction employment in Alberta
associated with the Project is estimated at 18,850 person-years over the construction period. The
limited size of the RSA workforce will likely mean the Project will draw on construction workers
from elsewhere in Alberta and Canada. An estimated 120 person-years of on-site construction
work is expected to accrue to workers from the RSA over the six-year construction period.

Shell will work with contractors to maximize local hiring, including Aboriginal workers. Shell
will advertise employment opportunities in the local media and support Aboriginal trades
training.

During operations, the Project will create, on average, about 400 person-years of employment
annually. As the Project becomes operational the existing Peace River Complex will be closed
and workers will be re-assigned to the new operations. An estimated 220 of the total 400 person-
years of annual employment is expected to accrue to RSA residents.

During construction and operations, Project effects on services and infrastructure in the RSA are
predicted to integrate with the current system and not impact access or quality of service. To
avoid potential detrimental effects, Shell will continue to consult with stakeholders and
implement mitigation measures, in particular:

 minimizing increased traffic on roads in the RSA, specifically individual drivers
entering and leaving the construction camp

 maximizing local benefits during all stages of development, with special attention on
maximizing long-term sustainable economic activity in the RSA

 designing and executing the Project so that the scale of economic and social stimulus
is appropriate for the size of the economy and services in the RSA

 working with key local stakeholders to understand and, where necessary, respond to
changes in demand on infrastructure and services, such as affordable housing and
health services

 monitoring key economic and social indicators in partnership with infrastructure and
service providers and other stakeholders throughout the life of the Project
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2A. Traffic Impact Assessment 

2A.1 Background 
Shell Canada Limited (Shell) is requesting regulatory approval to commercially develop the  
Peace River In Situ Expansion Carmon Creek Project (the Project), located about 40 km northeast 
of the Town of Peace River, Alberta within Townships 84–85, Ranges 17–19, W5M in Northern 
Sunrise County. Access to the Project is proposed via the existing Shell In Situ Access Road 
intersection located on Highway 986 (see Figure 2A-1). The access road, as well as access to 
Shell’s private airstrip (now closed), have a relatively flat vertical profile (less than 2% grade) 
and the surrounding terrain is heavily forested with relatively little development. 

2A.2 Existing Infrastructure and Conditions 
Alberta Transportation (AT) was contacted to identify requirements for the traffic impact 
assessment (TIA). Data for the Highway 986 infrastructure were collected during a site visit in 
October 2007. Existing conditions at Highway 986 and the access road intersection were 
reviewed to determine the required intersection treatment to accommodate anticipated traffic 
volumes generated by the Project and Highway 986 over the next 20 years. 

2A.2.1 Existing Intersection Layout  
Highway 986 consists of a two-lane undivided primary highway running east to west, north of the 
Town of Peace River. It services First Nation reserves and resource industries in the area. 
Average measured width for travel lanes was 3.5 m with shoulders measuring 0.9 m for an 8.8 m 
finished surface width. Highway 986 has a Class 2 (arterial) service classification. The posted 
speed limit on Highway 986 is 100 km/h. 

The access road to the Existing Shell Peace River Complex is located on an 873 m radius curve 
about 13 km east of the intersection of Highway 688 and Highway 986. It forms the south leg of 
the intersection, is surfaced with gravel and has a posted speed limit of 70 km/h. Average 
measured width for travel was 11.5 m. The access road curves to the left and then straightens out 
to run in an east/west fashion. 

The Highway 986/Shell access road intersection conforms to a Type IIb treatment layout, as 
shown in Figure 2A-2. The intersection sight distance to the east is greater than 1,000 m and to 
the west, it is 750 m due to a slight rise in elevation. 

The north leg of the intersection provides access to Shell’s private airstrip that was built in the 
1960s to service a pilot plant. The airstrip was decommissioned by 1974 and is currently not in 
operation. As such, the north leg is closed and the intersection is analyzed as a three-legged 
intersection. 

2A.2.2 Existing Traffic Volumes and Analysis 
For Highway 986, the 2008 average annual daily traffic (AADT) was 950 vehicles/day and 
average daily traffic in summer was 900 vehicles/day (see Table 2A-1, Table 2A-2 and 
Table 2A-3). Table 2A-4 shows the growth rate for traffic projects for Highway 986. The 
historical growth rate is 1.53%, which has been tracked since 1985. The five-year and ten-year 
growth rates are both 2.87% (see Table 2A-4). 
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Table 2A-1: Traffic Volume History 1999-2008 

2008 Hwy CS TCS Muni From 1999 AADT 2000 AADT 2001 AADT 2002 AADT 2003 AADT 2004 AADT 2005 AADT 2006 AADT 2007 AADT 
AADT ASDT 

986 2 4 NthS 4.1 KM E OF 688 & 986 Three Creeks 600 570 740 680 720 770 800 980 1030 950 900 
Source: AT 2009a. 

 

 

Table 2A-2: Traffic Volume, Vehicle Classification, Travel, and Equivalent Single Axle Load (ESAL) Report 

Volume Classifications Travel MVKM ESAL/Day/Dir Hwy CS TCS Muni From To From 
km 

To 
km 

Length 
(km) WWADT WASDT %PV %RV %BU %SU %TT %CM Annual Summer SU TC Total 

986 2 4 NthS N OF 688 N OF St. Isodore Cadotte 
River  

0 48.29 48.29 850 790 79 0.4 0.9 6.1 14 21 15 5.8 23 123 146 

Source: AT 2009a. 
 

 

Table 2A-3: 2008 Pavement Management System Status Summary (Data Year 2007) for PH 986:02 from Junction S.H. 688:0 – Cadotte River 

Pavement Traffic Condition Distress Predicted 
Base Last Activity 

Hwy From 
km 

To km Length 
(km) 

Width 
(m) 

Soil 
Type 

Type Year mm Type Year 
Surf 
(mm) 

Seal 
Coat 

AADT ESAL 
/DAY 

PQI IRI SDI SAI TRc 
%Ar 

LWPc 
%Le 

Other C 
%Ar 

RUT 
(mm) 

Need 
Year 

Index 
Type 

CMA 

986:02C 8.000 13.467 5.467 8.2 CI-CH GBC 1985 250 OL 1995 210   920 158 6.9 1.8 7.4 9.3 0.0 60.0 0.9 6 2011 SDI PR 

Source: AT 2009b. 

 

 

Table 2A-4: Highway 986 Growth Rate for Traffic Projections 
Hwy CS TCS Start 

Km 
End 
Km 

2005 
LOS 

2025 
LOS 

Long Term Linear Traffic Growth Rate1 Ten Year Linear Traffic Growth Rate2 Five Year Linear Traffic Growth Rate2 100th Highest 
Hour Volume3 

986 02 04 0.000 48.310 A A 1.53% 2.87% 2.87% 0.134 
Notes: 
1  as a percentage of 2005 AADT (i.e., 2015 AADT = 1.153 x 2005 AADT) since 1985. 
2  as a percentage of 2015 AADT. 
3  as a factor of 2005 AADT. 
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Traffic along the intersection has the following composition: 

• passenger vehicles - 78.6% 
• recreational vehicles - 0.4% 
• buses - 0.9% 
• single unit trucks - 6.1% 
• tractor-trailer combinations - 14.0% 

Commercial vehicles (i.e., single unit trucks and tractor-trailer combinations) account for 20.1% 
of the average daily traffic. 

A 12-hour intersection turning movement count was conducted on June 7, 2006 and the results 
for the intersection were converted to AADT as follows: 

• passenger vehicles - 261 vehicles/day 
• single unit trucks - 51 vehicles/day 
• tractor-trailer combinations - 224 vehicles/day 
• miscellaneous - 14 vehicles/day 

The 2006 estimated AADT, a.m. peak hour and p.m. peak hour turning movement diagrams at the 
intersection are shown in Figure 2A-4a, Figure 2A-4b, and Figure 2A-4c. 

The 2008 AADT of Highway 986 is slightly lower than in 2006, indicating traffic has not 
increased significantly since 2006. The 2006 turning movement count should continue to reflect 
conditions in 2008 and can be used as the 2008 background traffic volume. It is also reasonable to 
assume that CCS Energy’s daily operations traffic has been accounted for in the AADT. 

Based on this data, an intersection configuration analysis was conducted using Alberta 
Transportation’s Intersection Design System software and the Highway Geometric Design 
Guideline (AT 1999). It concluded that a Type IIb intersection treatment (the existing 
configuration) is warranted for existing traffic volumes (the intersection functions as Type IIa 
with the north leg closed). The results are presented in Attachment 2A2. 

All intersection capacity analyses have been completed using Synchro 6.0 software, based on 
models defined in the Highway Capacity Manual (Transportation Research Board 2000), to 
determine the level of service (LOS) for each movement. The LOS for un-signalized intersections 
is defined in terms of the control delay per vehicle as shown in Table 2A-5. 

Table 2A-5: LOS for Un-signalized Intersections 

Level of Service 
(LOS) 

Control Delay per Vehicle 
(seconds/vehicle) 

Comment 

A 10.0 and less Excellent operation 
B 10.1–15.0 Good operation 
C 15.1–25.0 Acceptable operation 
D 25.1–35.0 Some congestion 
E 35.1–50.0 Significant congestion 
F Greater than 50.0 Unacceptable congestion 
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To determine the existing operating conditions, a capacity analysis was conducted on the 
intersection layout. The a.m. peak hour has the heaviest traffic and, therefore, was chosen for 
evaluation. The 16 vehicles/hour truck trips generated by CCS Energy were included in the 
background traffic to test the worst situation; results are summarized in Table 2A-6. The traffic 
volume diagrams and analysis are included in Attachments 2A1 and 2A2. The results indicate 
that the intersections currently operate at a level of service (LOS) A with all critical movements 
operating with average delays of less than 10 seconds per vehicle. 

Table 2A-6: Existing Operating Conditions 

Intersection/Movement LOS Average Delay 
(seconds/vehicle) 

Northbound left A 9.6 Shell Access Road 
Northbound right A 9.6 
Westbound left A 7.9 Highway 986 Westbound (to Peace River) 
Westbound through A 0.0 
Eastbound through A 0.0 Highway 986 Eastbound 
Eastbound right A 0.0 

Intersection Summary A 1.8 

 

2A.3 Project Implementation 
The Project will have an approximate 35-year operating life. Construction of Central Processing 
Facility 1 (CPF 1) is assumed to start in 2011 with production beginning in 2014. Construction of 
Central Processing Facility 2 (CPF 2) is scheduled to begin in 2014 and start operations in 2017. 
The associated well pads are located on the south side of Highway 986. 

Construction workers will be transported from the Town of Peace River Airport to a work camp 
that is located adjacent to the planned CPF site (south of Highway 986). 

2A.4 Future Background Traffic Volumes and Analysis 
Three time horizons were analyzed at the intersection: short term 2013, 2016 and long term 2028. 
The short-term time horizons were selected to address the approximate timing of peak 
construction traffic volumes associated with CPF 1 and CPF 2. The long-term time horizon of 
20 years was selected based on standard AT practice. 

To estimate the future background traffic volumes, AT growth rates were applied to determine 
future traffic volume along Highway 986 and all non-Shell related traffic using the access road. 
An annual growth rate of 2.871% was applied to the 2013, 2016 horizons, and 1.531% was 
applied to the 2028 horizon. 

The projected 2013, 2016 and 2028 peak hour background traffic volumes at the site were 
evaluated with the existing intersection layout. The intersection analysis results are shown in 
Table 2A-7, Table 2A-8 and Table 2A-9. Results indicate that the existing intersection layout will 
continue to operate at LOS A. 
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Table 2A-7: Short-term (2013) Background Operating Conditions 

Intersection/Movement LOS Average Delay 
(seconds/vehicle) 

Northbound through A 9.7 Shell Access Road 
Northbound right A 9.7 
Westbound left A 8.0 Highway 986 Westbound (to Peace 

River) Westbound through A 0.0 
Eastbound through A 0.0 Highway 986 Eastbound 
Eastbound right A 0.0 

Intersection Summary A 1.8 

 
Table 2A-8: Short-term (2016) Background Operating Conditions 

Intersection/Movement LOS Average Delay 
(seconds/vehicle) 

Northbound through A 9.8 
Shell Access Road 

Northbound right A 9.8 
Westbound left A 8.0 Highway 986 Westbound (to Peace 

River) Westbound through A 0.0 
Eastbound through A 0.0 

Highway 986 Eastbound 
Eastbound right A 0.0 

Intersection Summary A 1.8 

 

Table 2A-9: Long-term (2028) Background Operating Conditions 

Intersection/Movement LOS Average Delay 
(seconds/vehicle) 

Northbound through A 9.8 Shell Access Road 
Northbound right A 9.8 
Westbound left A 8.0 Highway 986 Westbound (to Peace 

River) Westbound through A 0.0 
Eastbound through A 0.0 Highway 986 Eastbound 
Eastbound right A 0.0 

Intersection Summary A 1.8 

2A.5 Project Traffic Volumes 

2A.5.1 Site Traffic Generation 
The Shell access road is the primary access to the Project site. Vehicles accessing Highway 986 
include construction vehicles, staff transportation, and daily/weekly rig operation traffic 
(including deliveries, support vehicles, and miscellaneous vendors/suppliers). 

About 92 trips will be generated during the peak hour by construction crews, contractors, 
construction logistics, and local operations staff being transported by buses, shift vans, and 
pickup trucks to the worksite from Peace River (see Figure 2A1-11 in Attachment 2A1). 
Construction traffic generated by CPF 1 will utilize the Highway 986/access road intersection. 
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CPF 2 construction is expected to commence shortly after the completion of CPF 1 in 2014. The 
construction of CPF 2 will generate 92 trips during the morning peak which is as same as CPF 1 
(see Figure 2A1-12 in Attachment 2A1). 

During the peak construction period in 2013 and 2016, transportation for construction crews is 
expected to average four flights every two days. Four buses are required to transport the crews 
from a fully loaded plane at Peace River Airport to the camp. Crew transportation is expected to 
occur during off-peak hours. 

Following construction of the Project, in addition to routine operation traffic, there will be some 
on-going drilling and well delivery traffic as new wells are developed on an as-needed basis to 
replace the depleted wells for both CPF 1 and CPF 2 (to test the worst-case scenario, the on-going 
drilling and well delivery traffic in 2028 is assumed to equal the total CPF 1 (2013) and CPF 2 
(2016) drilling and well delivery traffic.) Routine operation and on-going drilling activities will 
generate 92 trips in the peak hour under the worst-case scenario. 

In terms of AADT, all the Project-generated peak hour and off-peak hour traffic have been 
included in the AADT for intersection configuration analysis. The Project is expected to add 
about 220 AADT to the projected background traffic during the construction peak in 2013 and 
2016. The one-time oversized load delivery traffic (9 loads/day) has been factored into the AADT 
(see Figure 2A1-16 in Attachment 2A1). For the long term horizon in 2028, the Project will add 
188 AADT to the background traffic as construction traffic will no longer exist. 

2A.6 Site Traffic Distribution and Assignment 
Vehicle distribution from the Project is assumed to be the same as existing traffic at the 
intersection of Highway 986 and the Shell access road. For the a.m. peak hour, there would be a 
90/10 split of vehicles entering/exiting the site: 97% from the west and 3% from the east. 

The majority of site-generated traffic on Highway 986 would be commuting traffic. Operations 
staff would commute by day buses, shift vans, and pickup trucks. Buses and vans would go back 
to Peace River immediately. It is assumed that buses and vans will likely transport crews from 
Peace River to the Project, and then return to Peace River within the peak hour. 

The estimated site-generated traffic was manually assigned to the area road network. All site-
related traffic will access the adjacent road system via the access road on Highway 986. 
Figure 2A1-11, Figure 2A1-12 and Figure 2A1-13 in Attachment 2A1 show the assignment of 
site-generated traffic volumes at the site access for the various scenarios. 

2A.7 Post Development Analysis 

2A.7.1 Intersection Configuration Analysis 
The intersection was analyzed using traffic volumes generated by superimposing the daily traffic 
volumes generated by the Project with the projected AADT for the 2013, 2016, and 2028 
scenarios. Figure 2A1-6, Figure 2A1-8 and Figure 2A1-10 in Attachment 2A1 show traffic 
volumes used for the analysis. Figure 2A1-14 and Figure 2A1-15 show the Project-generated 
traffic during the a.m. peak, p.m. peak and off peak periods. 

The short-term 2013 peak construction traffic volume and short-term 2016 peak construction 
traffic warrant a Type IIb intersection treatment. Similarly, the 2028 operations traffic volume 
warrants a Type IIb intersection treatment. The intersection analysis results are shown in 
Attachment 2A2. 
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2A.7.2 Short-term (2013) Peak Construction Conditions 
The 2013 peak construction traffic volumes were determined by superimposing traffic volumes 
generated by existing (2008) operations and CPF 1 construction onto the projected 2013 
background traffic volumes. Resulting peak hour traffic volumes are illustrated in Figure 2A1-5, 
Attachment 2A1. Capacity analysis was performed for the intersection. The peak hour was 
evaluated based on the Type IIb intersection layout and the results are summarized in 
Table 2A-10. 

Table 2A-10: Short-term (2013) Peak Construction Conditions 

Intersection/Movement LOS Average Delay 
(seconds/vehicle) 

Northbound through A 9.8 Shell Access Road 
Northbound right A 9.8 
Westbound left A 8.2 Highway 986 Westbound (to Peace 

River) Westbound through A 0.0 
Eastbound through A 0.0 Highway 986 Eastbound 
Eastbound right A 0.0 

Intersection Summary A 1.4 

 
Following completion of CPF 1 construction, the intersection will operate at an overall LOS A. 

2A.7.3 Short-term (2016) Peak Construction Conditions 
The 2016 peak construction traffic volumes were determined by superimposing the traffic 
volumes generated by existing (2009) operations, CPF 1 operations, and CPF 2 construction onto 
the projected 2016 background traffic volumes. The resulting peak hour traffic volumes are 
illustrated in Figure 2A1-7, Attachment 2A1. Capacity analysis was performed for the 
intersection and the peak hour was evaluated based on the existing Type IIb intersection layout. 
Results are summarized in Table 2A-11. 

Table 2A-11: Short-term (2016) Peak Construction Conditions 

Intersection/Movement LOS Average Delay  
(seconds/vehicle) 

Northbound through A 9.9 Shell Access Road 
Northbound right A 9.9 
Westbound left A 8.2 Highway 986 Westbound (to Peace 

River) Westbound through A 0.0 
Eastbound through A 0.0 Highway 986 Eastbound 
Eastbound right A 0.0 

Intersection Summary A 1.4 

 
Following completion of CPF 2 construction, the intersection will operate at an overall LOS A. 

2A.7.4 Long-term (2028) Operating Conditions 
The 2028 long-term operating traffic volumes were determined by superimposing the traffic 
volumes of existing (2008) operations, CPF 1 and CPF 2 operations onto the projected 2028 
background traffic volumes. Peak hour traffic volumes are shown in Figure 2A1-9, 
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Attachment 2A1. Capacity analysis was performed for the intersection. Peak hour was evaluated 
based on the Type IIb intersection layout and the results are summarized in Table 2A-12. 

Table 2A-12: Long-term (2028) Operating Conditions 

Intersection/Movement LOS Average Delay  
(seconds/vehicle) 

Northbound through A 10.0 Shell Access Road 
Northbound right A 10.0 
Westbound left A 8.3 Highway 986 Westbound (to Peace 

River) Westbound through A 0.0 
Eastbound through A 0.0 Highway 986 Eastbound 
Eastbound right A 0.0 

Intersection Summary A 1.6 

 
At 2028, the intersection will continue to operate at an overall LOS A. 

2A.8 Pedestrian Analysis 
Presently, cyclist and pedestrian activities are negligible and are not expected to be a concern in 
the vicinity of the intersection.   

2A.9 Potential Highway Safety Impact 
The Highway 986/Shell access road intersection is expected to experience a high percentage of 
truck traffic and over-sized loads during the Project’s construction. Based on the relatively low 
AADT, the LOS and intersection configuration analysis, the existing intersection should safely 
and efficiently accommodate all the vehicular turning movements generated by the Project. 

Shell will monitor the operating conditions of the intersection throughout the life of the Project. 
If highway safety concerns arise, Shell will retain transportation engineering professionals to 
conduct a safety review and work collaboratively with highway authorities to mitigate the 
situation at the intersection. 

2A.10 Conclusions and Recommendations 
The following conclusions and recommendations are made for the Shell access 
road/Highway 986 intersection: 

• trips generated by Project construction activities mostly will be internal trips (between 
the camp and well pads) along the Shell access road; therefore, the impact to the 
highway intersection will be minimal 

• the existing Type IIb intersection is sufficient to accommodate the existing traffic and 
future background traffic projected to 2028 

• Shell traffic utilizing Highway 986 will peak in 2016 due to the combined traffic 
associated with operation of CPF 1 and the construction traffic associated with CPF 2. 
The existing Type IIb intersection treatment will be able to handle this highest traffic 
volume 

• for the 2008, 2013, 2016 and 2028 scenarios, the Shell access road/Highway 986 
intersection will operate at an overall LOS A 
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CPF 1 Project-generated Traffic
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SHELL CANADA LIMITED - PEACE RIVER
IN SITU EXPANSION CARMON CREEK PROJECT

Off-peak Off-peak Off-peak Off-peak
6 am - 9 am 3 pm - 6 pm 6 am - 9 am 3 pm - 6 pm 6 am - 9 am 3 pm - 6 pm 6 am - 9 am 3 pm - 6 pm

Vehicle Type [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] Vehicle Type [ vehicles/day ] [ vehicles/day ] [ vehicles/day ]
B-Train 0 0 0 0 0 0 Equipment Hauling 2 2 2
Single-Unit Truck YEAR 1  = 10 YEAR 1 = 10 0 3 5 over 4 days Gravel Hauling 2 2 5

YEAR 2  = 8 YEAR 2 = 8 0 Service Trucks 8 8 2

Bus

4 every 2 days for 
incoming/outgoing flights 
( 2 buses going to 
airport for outgoing 
flights, those same 2 
buses returning with a 
full load from an 
incoming flight, every 2 
days) 1 1 2 2 Supervisor Trucks 2 2 2

Pick-up Truck Onsite = 25 Onsite = 25 0 10 10 4 4 Medic 1 1 0
Contractor Visitors
10

Contractor Visitors =
10 0 Safety Tech 1 1 0

Shift Van 0 3 2
Passenger Car 3 3 0 3 3 Total 16 16 11

Pad Construction/the Well Delivery traffic rates will occur 
during the following period:
Dec 2011- Feb 2012
Jun 2012 - Oct 2012
Jun  2013 - Oct 2013

Well Delivery
Peak Hours

Assumption: We are operating under the assumption that 
road usage is for highway usage and traffic coming in and 
out of the project area and based on 2 pads being built at the 
same time by seperate crews. This is an average between 
muskeg pad jobs and cut and fills.

These numbers are on the high side as timing and 
sequencing will impact this data depending on type of road 
and pad as well as the stagger of the work when using 2 
crews.

Well Delivery

Drilling Operations
Peak Hours Peak Hours Peak Hours

Construction
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CPF 2 Project-generated Traffic
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Off-peak Off-peak Off-peak Off-peak
6 am - 9 am 3 pm - 6 pm 6 am - 9 am 3 pm - 6 pm 6 am - 9 am 3 pm - 6 pm 6 am - 9 am 3 pm - 6 pm

Vehicle Type [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] [ vehicles/day ] Vehicle Type [ vehicles/day ] [ vehicles/day ] [ vehicles/day ]
B-Train 0 0 0 0 0 0 Equipment Hauling 2 2 2
Single-Unit Truck YEAR 1  = 5 YEAR 1 = 5 0 3 5 over 4 days Gravel Hauling 2 2 5

YEAR 2  = 4 YEAR 2 = 4 0 Service Trucks 8 8 2

Bus

4 every 2 days for 
incoming/outgoing flights 
( 2 buses going to 
airport for outgoing 
flights, those same 2 
buses returning with a 
full load from an 
incoming flight, every 2 
days) 1 1 2 2 Supervisor Trucks 2 2 2

Pick-up Truck Onsite = 25 Onsite = 25 0 10 10 4 4 Medic 1 1 0
Contractor Visitors
10

Contractor Visitors =
10 0 Safety Tech 1 1 0

Shift Van 0 2 2
Passenger Car 3 3 0 3 3 Total 16 16 11

Pad Construction/the Well Delivery traffic rates will occur 
during the following period:
Dec 2014- Feb 2015
Jun 2015 - Oct 2015
Jun  2016 - Oct 2016

Well Delivery
Peak Hours

Assumption: We are operating under the assumption that 
road usage is for highway usage and traffic coming in and 
out of the project area and based on 2 pads being built at the 
same time by seperate crews. This is an average between 
muskeg pad jobs and cut and fills.

These numbers are on the high side as timing and 
sequencing will impact this data depending on type of road 
and pad as well as the stagger of the work when using 2 
crews.
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Drilling Operations
Peak Hours Peak Hours Peak Hours
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One Time Oversized Delivery Traffic
and Schedule
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Construction:

Construction Equipment Delivery Schedule: 
JULY 2012 - JUNE 2014               

(104 WEEKS)
100

TOTAL 100
Heavy Transport Delivery Schedule:           
MARCH 2013 - AUGUST 2013          

(26 WEEKS)

Modules = 170                        
Cogen =30

FF Module Delivery Schedule 1:               
MAY 2013 - MARCH 2014              

(44 WEEKS)
335

FF Module Delivery Schedule 2:               
NOVEMBER 2014 - MARCH 2015       

(21 WEEKS)
134

FF D&G Delivery Schedule 1:                 
NOVEMBER 2012 - MARCH 2013       

(21 WEEKS)
200

FF D&G Delivery Schedule 2:                 
NOVEMBER 2014 - MARCH 2015       

(21 WEEKS)
80

TOTAL SUM 1049

FF Modules: Field Facilities Modules follow two delivery schedules. The first delivery schedule is 44 weeks from 
May 2013 to March 2014 with 335 mobilizations and 335 demobilizations.  The second delivery schedule is 22 weeks 
from November 2014 to March 2015 with 134 mobilizations and 134 demobilizations.  Over the provided delivery 
schedule, FF Modules will total 469 mobilizations and 469 demobilizations. 

TOTAL 469

FF D&G: We estimate FF D&G will follow two 5-month delivery schedules. The first delivery schedule is 21 weeks 
from November 2012 to March 2013 with 200 mobilizations and 200 demobilizations.  The second delivery schedule is 
21 weeks from November 2014 to March 2015 with 80 mobilizations and 80 demobilizations.  Over the provided 
delivery schedule, FF D&G will total 280 mobilizations and 280 demobilizations. 

TOTAL 280

CPF Modules Heavy Transport Premise: The delivery schedule will range from March 2013 to August 2013.  
There will be 200 pieces of equipment for heavy transport delivered to the site. These will be one-time deliveries and 
we anticipate the rate to be one per day. The maximum load for Modules will be 200 000lbs. The maximum load for 
Cogen is 450 000lbs. There will be 200 mobilizations and 200 demobilizations.

TOTAL 200

Assumption: We are operating under the assumption that road usage is for highway usage and traffic coming in 
and out of the project area. One-time Deliveries

CPF Construction Equipment Premise: The delivery schedule will range from July 2012 to June 2014. We 
estimate 100 mobilizations and 100 demobilizations for the CPF.
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3. Historic Resources

3.1 Introduction

Shell Canada Limited (Shell) is requesting regulatory approval to commercially develop the Shell
Peace River In Situ Expansion Carmon Creek Project (the Project), located about 40 km northeast
of the Town of Peace River, Alberta within Townships 84–85, Ranges 17–19, W5M in Northern
Sunrise County. Shell is proposing to increase thermal bitumen production from its Peace River
leases up to about 12,600 m3/d (80,000 bbl/d). Vertical steam drive thermal-enhanced recovery
methods will be used to produce the bitumen. This section presents the results of the baseline
studies and impact assessment for historic resources as part of the Environmental Impact
Assessment (EIA) in accordance with the Terms of Reference (AENV 2009) for the Project.

Historic resources consist of residues of past cultures or societies. Because the cultural milieu in
which they functioned no longer exists, these resources are non-renewable. Although the cultures
responsible for depositing archaeological material cannot be observed, the preserved context and
associations related to the remains can reveal much about past human behaviour, adaptations and
relationships. Many facets of these resources, particularly patterns of cultural deposition
(observable in an undisturbed context) are fragile, ephemeral and the product of unique processes
and conditions of preservation. Therefore, site integrity (i.e., an undisturbed state) is important for
interpreting the remains. Once a site is disturbed, context cannot be replaced, recreated or
restored.

Historic resources, as defined by the Alberta Historic Resources Act (Alberta Legislature 2000),
include archaeological, historic and palaeontological sites, artifacts and fossils. Archaeological
sites and artifacts are generally classified as either precontact or historic. Precontact
archaeological sites include remains (e.g., stone tools, butchered bones, fire-cracked rock) from
the traditional occupation of Alberta by Aboriginal people before contact with European traders
in the late 1700s. Aboriginal people have lived in the Peace River region since the retreat of
glacial Lake Peace about 10,500 years ago after terrestrial flora and fauna were established.

Historic archaeological sites are both Aboriginal and non-Aboriginal, and date from the time of
European contact until 1960. Historic artifacts include both industrial and folk-manufactured
artifacts made of metal, glass, ceramic, stone and other materials. Historic structures generally
comprise standing, abandoned or occupied structures pre-dating 1960. Trails and other historic
features, including places where significant historic events occurred, can also be considered
historic sites. Palaeontological sites and specimens occur in both bedrock and unconsolidated
fossiliferous glacial and non-glacial deposits. Specimens include fossils found in ancient
sediments and unfossilized remains of plants, invertebrates and vertebrates.

3.2 Issues and Assessment Criteria

3.2.1 Issues

The indicators and issues relevant to the assessment of impacts on historic resources were
selected based on the Terms of Reference (AENV 2009), and through the review of other relevant
studies and EIAs. The indicators selected are:

 precontact archaeological sites
 historic period sites
 palaeontological resources

Of these, only historic period sites are on record within proximity of the Project.



Shell Canada Limited Page 3-2 Historic Resources – Volume IID
Peace River In Situ Expansion Carmon Creek Project November 2009

The issue related to historic resources is the effect development might have on their interpretive
potential. This potential relates to associations among artifacts, features, spatial distribution of
materials and all contextual information from a site. Disruption of historic resources and their
interpretive potential can occur at two levels:

 the loss of site contents, including artifacts, fossils and cultural or natural residues
 the loss of site contexts that provide the framework within which artifacts, fossils and

cultural or natural residues can be interpreted

Disruption to historic resources can occur at either a primary or secondary level. Primary impacts
result from planned disturbance factors, such as:

 tree clearing
 ground disturbance for facilities and access road construction
 potential erosion induced during construction
 ground disturbance for maintenance or development activities during operations
 ground disturbance and erosion associated with decommissioning and reclamation

activities

Secondary impacts are unplanned disturbance factors that could occur as a result of improved
access into sensitive areas. Improved access, combined with public knowledge of the historic
resources potential of an area, could lead to unauthorized collection, excavation, disturbance or
vandalism of precontact, historic or palaeontological sites. Therefore, as part of this assessment,
historic sites are identified and assessed before any planned disturbance to collect and archive the
site information.

3.2.2 Assessment Criteria

The Historic Resources Impact Assessment (HRIA) was conducted to meet the assessment
requirements of the Terms of Reference (AENV 2009) and reporting requirements of the Alberta
Historic Resources Act (Alberta Legislature 2000) and Alberta Culture and Community Spirit
(ACCS; 2009). However, the impact assessment criteria identified in Section 1: Introduction,
were used as a guide and a final impact rating is provided.

3.3 Spatial and Temporal Boundaries

3.3.1 Spatial Boundaries

The Local Study Area (LSA) for the Project includes the footprint plus a buffer zone around the
footprint. A model of archaeological potential was developed for the LSA to assess the potential
for impacts to unknown historic resources (see Figure 3.3-1). The LSA encompasses all areas
potentially affected by primary or secondary impacts as a result of the Project.

A Regional Study Area (RSA) encompassing the LSA was also defined to assess Project effects
on historic resources relative to a broader cultural and environmental area. It extends west to the
Peace River and surrounds the LSA to Cadotte Lake. The Peace River represents the most
important regional locality in terms of resource availability to human populations. Precontact
populations tended to congregate in areas of high resource potential for habitation and
exploitation. In the Peace River region, lands adjacent to this major watercourse would have been
preferentially selected for use by precontact populations due to the use of the watercourse as a
travel route and as an area of intensive resource availability. The RSA has been defined to include
an extended exploitative region for precontact peoples, extending east from the river valley and
centered on the drainage basin for Carmon Creek (see Figure 3.3-1).
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3.3.2 Temporal Boundaries

The temporal scope of the EIA reflects the timing and nature of the Project as well as information
available on other proposed projects. Project and cumulative effects are assessed in the
Application Case and Planned Development Case by comparing to existing and approved
conditions in the Baseline Case.

The Baseline Case describes the environmental conditions including vegetation and habitat
mapping, anthropogenic disturbances (e.g., roads, towns, agriculture), and existing and approved
projects or activities as of June 2009. The existing conditions include resource delineation
disturbances for the Project (e.g., seismic lines and exploration operations), and for other projects
where the information is available.

The Application Case describes the Baseline Case with the effects of the Project added. It
incorporates a maximum disturbance case that assumes all components of the Project are fully
developed and operational at the same time. This assessment approach is conservative as the
Project will be constructed and reclaimed progressively over the Project life. Since impacts to
historical resources occur only during construction and operations, the temporal boundary for the
assessment extends to the end of Project life.

The Planned Development Case includes existing, approved and anticipated future environmental
conditions, based on existing and approved projects or activities, plus planned projects and
activities that can be reasonably expected to occur. The Planned Development Case includes
planned projects in the region that have not yet received approval and that were publicly disclosed
as of May 2009 (Section 1: Introduction). The temporal boundary for the Planned Development
Case extends to the end of Project life, as it does for the Application Case.

The Project will have an approximate 35-year operating life. Construction of Central Processing
Facility 1 (CPF 1) could start in 2011 with first production in 2014. Construction of Central
Processing Facility 2 (CPF 2) could begin in 2014 and commence operations in 2017. Based on
this scenario, the facilities will be operational from 2014–2049. Final reclamation will occur upon
completion of operations and is tentatively scheduled from 2049–2054. A conceptual Project
schedule is provided in Volume I, Section 1: Introduction.

3.4 Methods

3.4.1 Baseline Case Study Methods

3.4.1.1 Desktop Historic Resources Overview

Baseline conditions were established by obtaining a site file search, consulting relevant mapped
data and reviewing current literature relevant to the LSA. The site file search consisted of a
review of archaeological site inventory data records maintained by the Heritage Resource
Management Branch of ACCS (2009), and by consulting the most recent (March 2009) edition of
the Listing of Historic Resources. The literature review included reports on Quaternary geology,
previous archaeological studies and archaeological context, and regional history. These sources
provided information on previously recorded archaeological and historic sites, their locations,
content and geographic context, as well as the overall archaeological potential of the area.

3.4.1.2 Model of Archaeological Potential

Maps and available datasets, including Alberta Vegetation Inventory and ecosite phase data,
distance to perennial water sources, elevation, slope and aspect, were acquired to develop a model
of archaeological potential for the LSA. The GIS-based modeling involved a weighted layer
combination of several environmental variables commonly used to identify areas of
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archaeological survey potential. The environmental variables used in this type of model vary
depending on the ecological context of the study area (e.g., plains versus boreal forest).
Generally, areas considered to be of high archaeological potential in the boreal forest include
river and major creek valley edges, prominent topographic features and the margins of lakes and
large wetlands.

3.4.1.3 HRIA Field Studies

Prior to undertaking the field studies, archaeological investigation permits were acquired from
ACCS (2009) for both the 2005 and 2006 field programs. In order to obtain the permits, project
information and proposed field methodology was submitted to ACCS (2009) as part of each of
the permit applications. ACCS (2009) subsequently approved the scope of work and methodology
by issuing permits to conduct the field studies.

Two field surveys were conducted for the HRIA in September 2005 and June 2006. These
investigations consisted of an aerial overflight of portions of the Shell lease, including all of the
LSA and a pre-disturbance field assessment at targeted portions of this area, to identify and
evaluate archaeological and historic use sites in potential conflict with any proposed Project
components. The overflight was used to determine routes of access into the area and areas of
archaeological potential, based on an assessment of drainage and vegetation change across the
LSA and adjacent areas. Areas determined to be of archaeological potential were inspected
directly using standard assessment methods that included an inspection of surficial exposures and
the evaluation of shovel tests (Leyden 2006a, 2006b). Areas of moderate and high archaeological
potential were traversed either on foot or by all-terrain vehicles. Areas determined to be of low
potential for historic resources sites were evaluated only via helicopter overflight to confirm the
low archaeological potential.

Conditions during both surveys were excellent and the ground was unfrozen and snow free.
Before both episodes of ground reconnaissance, an aerial survey was conducted of the LSA and
portions of the Shell lease adjacent to the LSA. During the survey, areas of moderate site
potential were identified. These included areas near water sources and areas of high relief and
better drainage. Ground reconnaissance at these locations focused on examining exposures along
any existing disturbances, and systematic subsurface shovel testing at any well-drained or slightly
elevated landforms. During the 2005 field visit, a total of 243 shovel tests (about 40 cm x 40 cm
in size) were excavated at 24 locations (see Figure 3.4-1). The subsurface testing focused on well-
drained areas along flat or slightly raised landforms. The 2006 field assessment targeted high
potential lands adjacent to water sources and those areas previously determined to be of high
relative potential across the entire LSA and adjacent portions of Shell’s lease. This included an
assessment of the river source water station located along the eastern bank of the Peace River
(about 25 km from the Peace River Complex). In total, 335 shovel tests (about 40 cm x 40 cm in
size) were excavated across 29 locations in 2006 (see Figure 3.4-1).

Two representatives of the Woodland Cree accompanied the historic resources field crew in 2005.
Subsequent to completion of the 2006 field studies, the findings of the HRIA were discussed with
representatives from both Woodland Cree and the Métis. The representatives indicated that the
historic sites identified during the study were of significance to these Aboriginal communities,
and avoidance of the sites was requested.
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3.4.2 Impact Assessment Methods

Impact assessment relative to historic resources was conducted by comparing the EIA Project
Area with the locations of known historic resources sites, and with a model of archaeological
potential, to determine the potential for impact to historic resources as a result of the Project.

3.5 Baseline Case

3.5.1 Regional Overview

3.5.1.1 Archaeology

The Project is located in one of the earliest regions in Canada to become ice-free and available for
human occupation following the retreat of the Cordilleran and Laurentide ice sheets near the end
of the Pleistocene era, between 12,000–10,500 years before present (BP) (St. Onge 1972,
Mathews 1980). The corridor that resulted from the glacier’s retreat might have been the initial
migration route of humans into the new world, and sets a temporal baseline for the earliest
occupation of the region (Klassen 1989).

The ancient history of northern Alberta is complex and likely combines influences from adjacent
areas to both the north and south (Wormington and Forbis 1965, Ives 1993). Paleo-Indian cultures
of the Early Precontact Period (12,000 to about 7,500 years BP) typically used stemmed and
lanceolate spear points, although such projectiles have also been found in later assemblages
(Vickers 1986). These projectiles are associated with big game hunting based on the exploitation
of available Pleistocene megafauna.

The Middle Precontact Period began about 7,500 years BP and is represented through artifact
assemblages reminiscent of plains people to the south and those from more northerly
communities. It includes a microblade tradition of striking small stone blades from a well-
prepared core rock to construct tools and weapons (Ives 1993). By this period, boreal forest had
replaced regional tundra and subsistence was based on bison, elk, caribou, small game and fish.

The Late Precontact Period covers the last 2,000 years, and is represented by a variety of small
side-notched projectile point styles. Subsistence strategies were diverse and remained reasonably
consistent through to the period of European contact (Vickers 1986). It was during the Late
Precontact that the migration of Athapaskan-speaking people through northern Alberta began.
The period is associated with the arrival of European fur traders and explorers.

During the Late Precontact Period, the Peace River region was occupied by the Athapaskan-
speaking Beaver Indians. In the late seventeenth century, Algonquian-speaking Cree people
migrated into the region as a result of the expanding fur trade. Although initially in conflict, these
two groups eventually settled under a peace agreement from which the Peace River was to derive
its name. At the time of contact, the Beaver were semi-sedentary people subsisting largely on
bison supplemented by trapping and small game hunting and fishing. By the mid-nineteenth
century, the decimation of the local bison population forced the Beaver to shift to moose as a
main food source. This caused the fragmentation of larger groups into smaller nomadic bands and
lead to the deterioration of their cultural traditions.

The Cree were traditionally hunters and trappers like the Beaver. However, they tried agriculture
and seemed to adapt more easily to basic changes in subsistence (Ridington 1981). Although still
susceptible to rampant disease and starvation, the Cree became the predominant native culture in
the Peace River region when Treaty 8 was signed. The Métis of the Peace River area primarily
arrived in the aftermath of the Riel Rebellion of 1895 and were principally descended from the
French, Iroquois and Salteaux. They began to hunt, trap, garden and raise cattle and horses. Many
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Métis worked as guides and freighters, or provided attendant services for the fur traders,
missionaries, government surveyors and settlers travelling to the region (Leonard 2000).

Currently, no major settlements are associated with the Beaver near the LSA. The Cree are locally
represented by the Woodland Cree First Nation and Lubicon Lake First Nation, both situated in
communities northeast of the Town of Peace River. Duncan’s First Nation is situated to the
southwest of Peace River. The Métis are represented through the Métis Nation of Alberta. The
Cadotte Lake Métis Local No. 1994 is situated northeast of the LSA near Cadotte Lake. Two
communities, the Peavine and Utikuma Métis settlements, occur to the south of the RSA.

3.5.1.2 Palaeontology

The Project Area is underlain by the Lower Cretaceous Bluesky and Gething Formations which
are the main bitumen-saturated units in the Peace River Oil Sands. The Project will extract oil
from the Bluesky Formation, and wells will penetrate through overlying Cretaceous strata (see
Table 3.5-1). The Dunvegan Formation is the uppermost bedrock unit in the region.

Table 3.5-1: General Stratigraphy of the Peace River Oil Sands

Age Group Formation Rock Type Fossil Content

Pleistocene to
Recent

- - Organic, glaciolacustrine,
morainal and glaciofluvial
deposits

Postglacial mammals
in glaciofluvial
deposits

Dunvegan Sandstone with minor shale,
limestone and coal deposited in
shallow marine to continental
environments

Dinosaur trackways,
plants, molluscs,
crocodile, turtle and
fish scales

Shaftesbury Dark marine shale with a band
of silt and sand bearing fish
remains (e.g., the Fish Scale
Siltstone), deposited in a
nearshore marine environment

Plants, molluscs,
including ammonites
and fish

Peace River Sandstone and shale deposited
in a shallow marine to
shoreface environment that
experienced a fall in sea level

No fossils reported

Spirit River Sandstone and basal shale with
ironstone deposited in a deltaic
to deep marine environment

Ammonites, clams,
fish scales and the
earliest deciduous
pollen in Alberta

Fort
St. John

Bluesky Glauconitic sandstone
deposited in a wave-dominated,
estuarine depositional
environment

Trace fossils

Gething - Not assessed

Cretaceous

Bullhead

Cadomin - Not assessed

Mississippian
to Jurassic

- - Various Not assessed

Source: Modified from Hayes et al. (1994).

Surficial deposits in the region include organic, glaciolacustrine, morainal and glaciofluvial
deposits. They are substantial, ranging from 90–150 m in thickness. Most of the surficial deposits
have low palaeontological potential. The glaciofluvial gravels, especially those deposited in
terraces along meltwater channels, have high palaeontological potential for early postglacial
mammals, but such fossils are volumetrically rare. These deposits are concentrated in the centre
of the development area. At the river source water station, recent fluvial sediments cover the
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floodplain and the valley slope is vegetated and made up of slumped colluvial deposits with low
palaeontological potential (Bohach 2006).

3.5.2 Review of Previous Studies

In addition to the 2005 and 2006 HRIAs conducted for this Project, four other archaeological
studies have been conducted within the RSA:

 1978 – an HRIA in support of an in-situ project for Shell included the water intake
systems at Cadotte Lake, the pipeline to the plant, access roads and disposal lines, fuel
gas line and the plant’s power transmission line (McCullough and Calder 1978)

 1984 – Alberta Culture requested an HRIA for the Shell Peace River Expansion
Project water supply pipeline (Lifeways 1984)

 2002 – an HRIA evaluated a smaller Shell project expansion of the Carmon Creek
development which did not proceed

 2008 – an HRIA evaluated a proposed ATCO Electric 144 kV transmission line to the
northwest of the LSA (Kjorlien 2008)

The McCullough & Calder (1978) HRIA included file and report reviews, map and air
photograph interpretation, and an overflight reconnaissance. It determined the Peace River
Complex and adjacent areas had limited archaeological and palaeontological site potential. No
evidence of precontact or historic period archaeological sites was observed, and no bedrock
exposures or fossiliferous sediments were encountered. Although more limited in scope, the 1984
assessment similarly resulted in no new finds (Lifeways 1984). The 2002 assessment reviewed
the preliminary footprint. A pedestrian traverse of the footprint examined existing exposures with
subsurface tests excavated along elevated, well-drained land forms.

The 2002 assessment was based on an integrated assessment involving the two previous studies in
1978 and 1984. They suggested that Carmon Lake, which occurs within the LSA, acts as a
catchment for water pooling from nearby patches of muskeg. Given the featureless terrain that
occurs throughout the LSA, any dry patches adjacent to Carmon Lake probably represent the
highest potential loci for human activity close to the footprint. This interpretation is probably
accurate only in years of moderate precipitation. In wetter periods, areas peripheral to Carmon
Lake were probably inundated.

Although not related to the in-situ development, one historic trail was identified to the northwest
of the Project during an HRIA conducted for an ATCO Electric transmission line in 2008.

3.5.3 Known Historic Resources

3.5.3.1 Local Study Area

Before the 2005 and 2006 HRIA field studies, no historic resources sites were on record within
the LSA. During those HRIA field studies, seven historic resources sites were identified,
including four situated within the LSA and three outside the LSA (see Figure 3.5-1).

All of the sections within which the LSA lies are absent from the Listing of Historic Resources
(March 2009 edition), indicating that no historic resources sites of significance are present within
these sections. One section near the LSA (Section 34, Township 84, Range 17, W5M) is found on
the listing with an historic resources value of 5a, indicating proximity to a trail or homestead of
significance (see Site HbQd 1 in Figure 3.5-1). This site is not within the LSA.
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3.5.3.2 Regional Study Area

Thirteen precontact archaeological sites are located within the RSA, including five in the
northeast of the RSA near Cadotte Lake, and eight sites closer to the Peace River. Several
additional precontact sites are also recorded along the west side of the river (see Figure 3.5-2).
Settlement within the Peace River region traditionally focused on areas adjacent to the river
valley. Fewer and smaller sites are expected to be present in the hinterland locations that
characterize the LSA.

In addition to the seven historic sites identified during the 2005 and 2006 HRIAs, 15 other
historic sites are located in the RSA, all recorded as a result of other studies unrelated to the
Project. These include cabins, trails, campsites, lookout towers, forestry headquarters, a
community hall, school, NWMP post, cemeteries, a grave, cairn, and coal mine. All of these sites
are located within about 10 km of the Peace River except for a single historic site located
southeast of the LSA (see Figure 3.5-2).

3.5.4 HRIA Field Study Results and Archaeological Potential

During the HRIA field studies conducted in 2005 and 2006, no precontact archaeological sites
were identified within the LSA. Seven historic period sites were recorded with four sites located
within the LSA and three sites adjacent to the LSA (Figure 3.5-1). These sites are all residential
or domestic in nature, and most are associated with registered traplines. Six occur in association
with a water source, and the structure at the seventh site appears to have been moved to its current
location at some point in the past. One of the sites appears to have been previously burned. The
structure that has been moved, and the site with evidence of a burned structure, are both
considered to exist in partially disturbed contexts. None of the seven new sites are in a position to
be affected by the Project.

The LSA is generally considered to be of low to moderate potential for precontact archaeological
sites, and field observations during the 2005 and 2006 field studies, as well as the development of
the model of archaeological potential, support this assessment. Much of the LSA has little
topographic relief. The relative lack of dry, prominent landforms throughout the area is a
constraint to precontact archaeological potential.
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3.6 Application Case

3.6.1 Surface Disturbance of Site Contents

3.6.1.1 Potential Effects

The contents of an archaeological site comprise all fossils, artifacts and features deriving from
past human activity at a given location. These materials are used to reconstruct the behaviour,
motivation and activities of the people responsible for a site’s creation. Disruption of a site can
lead to mechanical and chemical damage to site contents. Such damage can obscure or alter
interpretations made using fossils, artifacts and features. The potential for damage usually
increases with the age of a site.

Within the LSA, surface disturbances resulting from the Project could potentially result in
primary and secondary impacts to historic resources. Initially, these impacts could result from:

 tree clearing and other ground disturbance for facilities, access roads and pipeline
construction

 erosion induced during construction

Subsequent impacts might occur through:

 maintenance or development activities requiring ground disturbance during operations
 ground disturbance and erosion associated with decommissioning and reclamation

activities

3.6.1.2 Mitigation

A constraints mapping approach was used for siting the footprint. Baseline data was reviewed and
the four historic resources sites identified within the LSA were avoided. Appropriate mitigation
consists of ongoing avoidance of all known historic resources sites. No additional study is
recommended in the LSA; as all areas with the potential to contain historic resources within the
LSA have been adequately assessed.

3.6.1.3 Residual Effects

As the four sites occurring within the LSA are not within the footprint, there will be no impact to
historic resources as a result of the Project.

3.6.2 Effects of Increased Access on Site Context

3.6.2.1 Potential Effects

The placement of artifacts in relation to other artifacts and environmental features in a site
provides clues about their importance, function and method of manufacture. This information is
known as the context of an archaeological site and can often provide more information about past
human behaviour than the artifacts. When artifacts are moved or a site is disturbed, the context is
destroyed. This process occurs even during scientific investigation of a site. Therefore, detailed
recording must be undertaken to preserve as much information as possible about a site’s initial
context.

Increased access to the LSA could affect site context by providing opportunities for the
unauthorized collection, excavation, disturbance or vandalism of precontact, historic or
palaeontological sites, as well as unintentional disturbance from increased traffic flow.
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3.6.2.2 Mitigation

Four known historic resources sites are located within the LSA. Although increased access into
the general area could lead to site impacts, no evidence of conflict currently exists. Mitigation
includes avoidance of all known historic resources sites. In addition, historic resources awareness
will be provided in the basic orientation for workers and contractors, as appropriate. Workers will
also be encouraged to report the discovery of archaeological, historic or traditional land use sites,
or the vandalism of such sites, to Project supervisors and environment site personnel.

3.6.2.3 Residual Effects

As no evidence currently exists that increased access to the LSA will lead to site impacts, and
provided mitigation measures are followed, no residual impacts to site context are expected to
occur.

3.6.3 Application Case Summary

3.6.3.1 Archaeology

Overall the precontact archaeological potential of the LSA is low to moderate, and larger and
significant precontact archaeological sites are present closer to the Peace River. However, the
presence within the LSA of four historic period sites does indicate the potential for other historic
period sites (cabins and trails, likely associated with traplines). HRIA field studies conducted for
the Project have resulted in seven such sites being recorded within the RSA. None of these sites
will be affected by the Project (see Table 3.6-1).

Table 3.6-1: Summary of Identified Historic Resource Sites and Predicted Impacts

Site ID Site Type Predicted Effect
from the Project

Historic Resource
Value (Scientific,
Ethnic or Public)

Recommendations

HbQd HS1 Historic structures No impact High Avoidance

HcQe HS1 Historic structures No impact High Avoidance

HcQe HS2 Historic structures No impact Moderate Avoidance

HcQf HS1 Historic structures No impact Moderate Avoidance

HcQf HS2 Historic structures No impact High Avoidance

HcQf HS3 Historic structures No impact Low to moderate Avoidance

HbQd 1 Historic refuse and
foundation; trail

No impact Moderate Avoidance

3.6.3.2 Palaeontology

The Project will result in surface disturbance and limited subsurface disturbance within the LSA.
This area is covered in thick surficial sediments, and surface disturbance will not affect bedrock.
Most of the surficial sediments that will be disturbed have low palaeontological potential, except
for the glaciofluvial gravels concentrated in the centre of the LSA. At the river source water
station, only recent fluvial and slumped colluvial deposits occurring within the Peace River
Valley will be affected (Bohach 2006).

Subsurface disturbance will affect the Bluesky Formation and all overlying stratigraphic units. Of
these formations, the Dunvegan, Shaftesbury and Spirit River Formations have high
palaeontological potential and contain significant palaeontological resources, including vertebrate
material. Given the nature of in-situ drilling technology, disturbance of these units is expected to
be minimal, and thus the potential impacts to paleontological resources are low. As all
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disturbances will occur at depth, there is no opportunity for monitoring or other mitigation
measures (Bohach 2006).

3.7 Planned Development Case

Although project effects can occur on historic resources sites, ACCS (2009) regulates the effect to
sites through the Alberta Historic Resources Act (Alberta Legislature 2000). It independently
assesses the significance of individual sites and determines the need for, and the scope of,
mitigation measures. The Land Use Planning section of ACCS (2009) issues requirements for
mitigation of identified historic resources sites and issues Alberta Historic Resources Act (Alberta
Legislature 2000) clearance for the Project to proceed relative to historic resources.
Consequently, project-specific effects on historic resources are mitigated to the standards set by
the regulators. In this context, after implementation of mitigation measures as issued by ACCS
(2009), there is no residual effect from the Project on historic resources.

As no historic resources sites will be affected by the Project, the Project will have no impact on
the cumulative effects on historic resources in the region. Therefore, a Planned Development
Case assessment is not required.

3.8 Monitoring

Shell will continue to avoid known historic resources sites throughout the construction, operations
and decommissioning and reclamation phases of the Project. If any historic resources are
encountered during any of the Project stages, ACCS (2009) will be advised as per the Alberta
Historic Resources Act (Alberta Legislature 2000). As all disturbances that could potentially
affect palaeontological resources will occur at depth, there is no opportunity for monitoring or
other mitigation measures relative to any palaeontological resources that might be affected.

3.9 Summary

Four historic period sites were identified within the LSA. However, as none of these sites were
located within the footprint, no impact from the Project will occur at either the local or regional
scale (see Table 3.9-1). As there are no effects to quantify, the resulting directional change is
considered to be neutral. Thus, no quantitative assessment criteria (geographic extent, magnitude,
duration) need be applied. Confidence in this evaluation is considered to be high.

The 2005 and 2006 field studies, in conjunction with a review of site data available from within
both the RSA and LSA, provided information for estimating general archaeological potential. The
potential is considered to be low to moderate. As a result, the potential local Project effects and
regional effects have been rated as having no impact.

The projected land use development associated with the current Project will result in no
measurable impact to historic resources in either the LSA or RSA during the life of the Project.
Therefore, the Project will not contribute to any cumulative effects.

Table 3.9-1: Final Impact Rating Summary Table (Application Case)

Direction Geographic
Extent

Magnitud
e

Duration Frequency
of

Occurrence

Permanence Confidence Rating at
Application

Case

Impacts to
historic
resources

Neutral n/a n/a n/a n/a n/a High No impact

Note:

n/a – not applicable.
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4. Traditional Ecological Knowledge and Land Use 

4.1 Introduction 
Shell Canada Limited (Shell) is requesting regulatory approval to commercially develop the 
Peace River In Situ Expansion Carmon Creek Project (the Project), located about 40 km northeast 
of the Town of Peace River, Alberta within Townships 84–85, Ranges 17–19, W5M in Northern 
Sunrise County. Shell is proposing to increase thermal bitumen production from its Peace River 
leases up to about 12,600 m3/d (80,000 bbl/d). Vertical steam drive (VSD) thermal-enhanced 
recovery methods will be used to produce the bitumen. As part of the environmental assessment 
for the Project, Shell has approached First Nation and Métis communities in proximity to the 
Project to undertake traditional ecological knowledge and land use studies (TEK and TLU).  

4.2 First Nation and Métis Communities 
The Project is located near three Aboriginal communities: the Woodland Cree First Nation 
(WCFN), the Cadotte Lake Métis Local No. 1994 and the Duncan’s First Nation (see  
Figure 4.2-1). The Cadotte Lake settlement and the WCFN Reserve 226 are located about 10 km 
north of the Project. The Duncan’s William Mckenzie Reserve 151K is located about 30 km south 
of the Project. 

4.2.1 Woodland Cree First Nation 
WCFN is signatory to Treaty 8. The main reserve, Woodland Cree 226 (11,660 ha) is located 
48 km northeast of the Town of Peace River, adjacent to Cadotte Lake (Twp 86, Rge 15, 16, and 
17 W5M). Woodland Cree 227 (660 ha) is located 60 km northeast of Peace River in Twp 87, 
Rge 15, W5M, and Woodland Cree 228 (3,786 ha) is located 75 km northeast of Peace River in 
Twp 86, Rge 13 and 14, W5M (see Figure 4.2-1). 

The adhesion to Treaty 8 was signed in 1991. Prior to this time, members of what is now WCFN 
were affiliated with the Lubicon Lake Indian Band. Those members of Lubicon Lake Indian Band 
whose ancestors were adherents to Treaty 8 became the WCFN. Close kin relationships exist 
between WCFN and Cadotte Lake Métis. The current registered membership is 973, with 685 
individuals living on reserve (Indian and Northern Affairs Canada 2008). 

4.2.2 Cadotte Lake Métis 
The Métis community of Cadotte Lake is located on the north shore of Cadotte Lake, about 
48 km northeast of the Town of Peace River (see Figure 4.2-1). The hamlet is situated within 
Alberta Métis Nation Region VI. 

Cadotte Lake is a long-standing Métis settlement and is recognized by the Government of Alberta 
as both an historic and contemporary Métis community (Government of Alberta 2007).  

4.2.3 Duncan’s First Nation 
The Duncan’s First Nation is signatory to Treaty 8. The adhesion was signed at Peace River 
Landing on July 1, 1899 by the “Headman of the Crees,” Duncan Testawich (spelling variations 
Tustawits, Testerwich, Tastaoosts and Testerwich) (Indian Claims Commission 1999). 

Currently, the Nation has two reserves. Duncan’s 151A (2036 ha) is located 39 km southwest of 
Peace River. William Mckenzie 151K (389 ha) is located 32 km southeast of Peace River (see 
Figure 4.2-1). 
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The original survey of Duncan’s reserve lands in 1905 included two main parcels (IR 151 and 
151A) and eight scattered parcels, IR 151B through IR 151K for families with established homes 
and outbuildings (Indian Claims Commission 1999). As a result of continuous pressure from 
settlers for prime lands in the Peace River region, Duncan’s First Nation’s reserves 151 and 151B 
to 151H were subject to surrender in 1928 and sold by public auction in 1928 (Indian Claims 
Commission 1999). Specific Claims actions were launched in relation to the surrenders. Some 
have been settled, others are ongoing. 

The registered membership of Duncan’s First Nation is 229, with 131 individuals living on 
reserve (Indian and Northern Affairs 2008). 

4.3 Traditional Ecological Knowledge and Land Use Studies 
In the environmental assessment process, TEK and TLU studies are conducted with Aboriginal 
communities to understand how the current use of the land for traditional and other cultural 
purposes might be affected by a proposed Project. TEK focuses on the Aboriginal communities’ 
understandings of and relationships with traditional lands in the study area. TLU focuses on 
information about locations of cultural significance and patterns of land use within the study area 
(e.g., settlement locations, gathering camps, resource gathering sites or locales, trails and 
ceremonial areas).  

TEK and TLU studies have the potential to broaden the information base considered in 
environmental assessments and provide information about the possible effects of a proposed 
development on Aboriginal peoples’ traditional lands, ways of life, and rights. Involving 
Aboriginal communities allows for improved planning and land use decision-making processes 
such that Aboriginal peoples’ values, needs, and aspirations are considered.  

The use of TEK and TLU studies in supporting proponents in Aboriginal consultation efforts and 
managing risk in land and resource decision making processes is increasingly being recognized. 
The potential effects of a proposed project on traditional lands and use are ultimately of cultural, 
environmental, social, and economic relevance, because it pertains to the well being of affected 
Aboriginal communities (individually and collectively) as well as the land to which the people are 
connected. 

4.4 TEK and TLU Studies Progress to Date 
Shell is committed to seeking input on the Project from the First Nations and Métis communities 
in proximity to the Project. The progress of the TEK and TLU studies are in various stages of 
development: 

• WCFN – Shell has entered into discussions with the WCFN in regards to the Project 
and will continue to pursue a TEK and TLU study with the Nation 

• Cadotte Lake Métis – a TEK and TLU study was completed with the Cadotte Lake 
Métis in 2006 and re-affirmed in 2008 and Shell is in the process scheduling 
interviews with the community to update the study in relation to the Project. 

• Duncan’s First Nation – Shell funded a TEK and TLU study for the Duncan’s First 
Nation and the study was provided to the Government of Alberta, Government of 
Canada and Shell in July 2009 

4.4.1 Woodland Cree First Nation 
Shell is engaged in on-going consultation efforts with the WCFN (see Volume I, Section 9: 
Public Consultation Program). To date, the WCFN has not committed to participate in a Project-
specific TEK and TLU study. The Nation’s central request is to more clearly integrate 
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considerations of potential Project impacts on WCFN communities, traditional use areas, people 
and culturally significant species. 

From the WCFN’s perspective “confining the discussion of the potential impacts on WCFN’s 
communities to a stand-alone section of “Traditional Ecological Knowledge and Land Use” will 
fail to yield the kind of integrated information for our community and the provincial decision-
makers to truly assess the likely impacts.” (Woodland Cree First Nation 2009). 

Shell intends to continue working with the WCFN in ongoing consultation efforts to develop an 
acceptable process for assessing the Project’s impacts on the Nation and its traditional lands.  

4.4.2 Cadotte Lake Métis 
A TEK and TLU study was completed in 2006 with the Cadotte Lake Métis. A separate 
community report was also prepared as part of this undertaking. 

Meetings with the Cadotte Lake Métis and Métis Region IV are being arranged with Shell to 
review the 2006 TEK and TLU report, and update the report as necessary. The primary issues and 
concerns identified in the 2006 study include:  

• declining water quality conditions in the Peace River area and linkage to fish and 
animal health 

• reduced air quality and odour concerns in the Cadotte Lake area and potential effects 
on human health 

• wildlife safety and movement through the Project Area 
• issues affecting access to trap lines, Crown land, hunting areas, access restrictions, 

and increased use by non-native people 
• appropriate reclamation of abandoned well pads and access roads 
• socio-economic benefits and opportunities equitable to First Nations and training and 

support for community well-being initiatives 
• regional consideration of cumulative effects on traditional use and environmental 

health  

Shell intends to proceed with updating the 2006 TEK and TLU Study and continue working with 
The Cadotte Lake Métis in an ongoing consultation process. To address these concerns, Shell has 
completed an environmental impact assessment and will address these concerns through the 
mitigation described in 4.5. 

4.4.3 Duncan’s First Nation 
Shell provided funding for the Duncan’s First Nation to complete an independent Traditional 
Ecological Knowledge and Land Use Study. The study was completed by the Nation’s consultant 
in July 2009 and submitted to Shell, the Government of Alberta and the Government of Canada. 
The report documents the Duncan’s First Nation traditional use of the lands in proximity to the 
Project (hunting, fishing, gathering, cultural and spiritual use including potential burial grounds). 
It also highlights the Nation’s concerns and issues, in relation to: 

• Crown (Alberta and Canada) obligations to protect Treaty and Aboriginal rights 
• consultation regarding potential impacts and measures to prevent, mitigate or 

compensate for them 
• protecting and sustaining a land-based way of life 
• the effects of the Project in combination with all other past and future development on 

the traditional territory as a whole (cumulative effects) 
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• the adequacy of the measures proposed by Shell or governments to address concerns 
and interests 

The Duncan’s TEK and TLU study discusses a number of concerns with regards to development 
within their referenced traditional land use areas and government policy related to development 
as follows: 

• the Crown’s legal duty to consult and failure to address outstanding matters (i.e., a 
reduction of the traditional land base; a diminished use of traditional territory; a 
compromised ability to hunt, trap, and fish resulting from reduced access to wildlife 
and reductions in the quantity and quality of wildlife; replacement of the traditional 
economy and livelihood with a high dependency and resulting poor socio-economic 
and health conditions) 

• the role of provincial and federal governments in reference to infringements on the 
Duncan’s First Nation’s Treaty and Aboriginal rights, both in relation to the Project 
and in the context of regional cumulative effects which have already greatly reduced 
the Duncan’s First Nation’s ability to exercise Treaty and Aboriginal rights and 
sustain a land-based way of life 

• the inadequacy of the regulatory process for proposed developments (i.e., government 
policies and approvals appear to favour industrial development over all other goals). 
The Duncan’s First Nation expects meaningful involvement and consideration in 
regulatory process and land use planning decisions 

• the inadequacy of measures proposed by the proponent or governments to address the 
Duncan’s First Nation’s concerns and interests (i.e., prevent, mitigate, or compensate 
for traditional land use loss and impacts 

• the need for a comprehensive Aboriginal Impact Assessment (AIA) to enable accurate 
assessment of potential effects on the Duncan’s First Nation’s rights and uses 

• the need for land use and resource management plans to be in place before Project 
development 

• the burden of negative impacts of development is unfairly borne by the Nation and its 
members; social and economic conditions within the Nation are below Canadian 
standards 

The Duncan’s TLU and TEK study outlined the following perceived Project-specific issues: 

• Reclamation – ability to reclaim lands and revegetate muskeg areas in which 
medicinal plants are harvested 

• Water Quality and Quantity – concerned about water withdrawal from the Peace River 
and effects on quality of water and impacts to fish, wildlife and traditional use 

• Air quality – concerned about the added air quality effects of the Project on health of 
vegetation and wildlife 

• Wildlife – concerns were expressed regarding movement, fish and wildlife health, 
stress, and population loss due to predation and road kill 

• Access – the Duncan’s First Nation were concerned that the Project would increase 
non-aboriginal people access to the area and reduce their ability to hunt in preferred 
areas and impede or destroy traditional trails 

• Social and Health – social problems, increased demands on community and medical 
services, increased traffic incidents and increased cost of off-reserve housing were 
noted 

• Economic – lack of employment and training opportunities, and economic inequities 
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To address these concerns, Shell has completed an environmental impact assessment and 
will address these concerns through the mitigation described in 4.5. 

4.5 Proposed Mitigation 
Based on Shell’s ongoing consultation with the First Nations and Métis communities affected by 
the Project, and from initial results of TEK and TLU studies, a number of mitigation measures 
will be implemented. These measures will include: 

• avoiding known burial sites and sacred areas 
• posting speed limits to improve road safety and reduce risks of wildlife mortality 
• working with Aboriginal groups to include them in site-specific assessments 
• using native seed mixes for reclamation to reduce the potential invasion of non-native 

species 
• The Project has been designed to recycle produced water and minimize freshwater 

use. Project-related water withdrawal from the Peace River will not exceed Shell’s 
current licensed withdrawal limit. Industrial wastewater will not be released to the 
surrounding watershed. A surface water quality monitoring program is being 
proposed, as described in Volume IIB, Section 4: Surface Water Quality. 

• Sulphur removal technology is incorporated into the central processing facility design 
to remove sulphur compounds from the produced gas stream for injection into a deep 
geological formation. This system will reduce sulphur dioxide emissions below 
current approved levels at the Peace River Complex. 

• A number of measures have been included in the Project to avoid and mitigate 
wildlife concerns. The footprint was developed to minimize barriers to wildlife 
movement and will incorporate wildlife crossings along the above-ground pipelines. 
In addition, Shell employees and contractors will be prohibited from carrying firearms 
when working on Shell sites or staying at camp, and employees and contractors will 
be discouraged from hunting or fishing within the Regional Study Area. Shell is 
proposing a wildlife monitoring program for the Project, as outlined in Volume IIC, 
Section 4: Wildlife. 

• Shell plans to work with stakeholders in the area and develop integrated land 
management strategies to share clearing areas and access roads to reduce new 
disturbances on the landscape. Shell will continue to work with Aboriginal groups to 
allow access to traditional land use areas, where possible. 

• Shell has developed a conceptual Conservation and Reclamation Plan for the Project 
to guide the appropriate reclamation of disturbed areas. Shell is participating in 
reclamation research to advance reclamation techniques for peatlands and forested 
lands and will continue to work with stakeholders in the area in developing final 
reclamation plans. 

• Shell will work with contractors to maximize local hiring, including Aboriginal 
workers. It will advertise employment opportunities in the local media and support 
Aboriginal trades training. 

Shell will work with local Aboriginal groups to better understand the potential effect of the 
Project on their traditional land uses and then aim to develop agreed to actions to address 
concerns. 
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5. Land and Resource Use 

5.1 Introduction 
Shell Canada Limited (Shell) is requesting regulatory approval to commercially develop the Shell 
Canada Limited Peace River In Situ Expansion Carmon Creek Project (the Project), located about 
40 km northeast of the Town of Peace River, Alberta within Townships 84–85, Ranges 17–19, 
W5M, in Northern Sunrise County. Shell is proposing to increase thermal bitumen production 
from its Peace River leases up to about 12,600 m3/d (80,000 bbl/d). Vertical steam drive thermal-
enhanced recovery methods will be used to produce the bitumen. This section presents the results 
of the Baseline Case and Application Case for land and resource use as part of the Environmental 
Impact Assessment (EIA) for the proposed Project. 

Construction and operation of the Project could result in a change to accessibility and availability 
of the land and resource use in the area. Potential changes include a reduction or increase in 
access, change to timing of resource use, change in resource use and displacement of other 
industrial activities. 

The objectives of the Baseline, Application and Planned Development Case assessments are to: 

• identify current land and resource uses in the Local Study Area (LSA) and Regional 
Study Area (RSA) 

• identify regulatory conditions and policy governing the various land uses 
• identify trends in use 
• determine impacts to land and resource uses resulting from the Project 
• determine Project impacts in combination with other existing, approved and planned 

projects and activities 

5.2 Issues and Assessment Criteria 

5.2.1 Issues 
Key issues and indicators considered in the assessments are derived from: 

• the Terms of Reference (TOR; AENV 2009) 
• concerns identified during public consultation 
• indicators identified in other land and resource use EIA investigations for in-situ 

developments in northern Alberta 

Potential issues might include the following: 

• changes to aggregate resources 
• changes to forest harvest 
• increased access to formerly remote areas which might affect berry picking and other 

traditional uses 
• impact to hunting, trapping and fishing because of habitat disturbance or constraint, or 

increased access 
• impact to non-consumptive recreation from increased population in the region 

Land and resource use indicators included in this assessment are: 

• land use zoning and planning 
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• environmentally important areas 
• traffic 
• railroads 
• airstrips 
• historic trails 
• surface interests 
• subsurface interests 
• aggregate resources 
• agriculture 
• forestry 
• berry picking 
• hunting 
• trapping 
• fishing 
• non-consumptive outdoor recreation 

These indicators are closely linked with other sections of the EIA in which the resource is 
described and assessed for Project impacts. The assessment of the Baseline Case and potential 
impacts to resource users is coordinated with those assessments, specifically: 

• traditional ecological knowledge and land use encompasses some of the types of land 
and resource use and issues (see Section 4: Wildlife) 

• forestry and berry picking are linked to vegetation (see Volume IIC, Section 3: 
Vegetation) 

• hunting and trapping are linked to wildlife (see Volume IIC, Section 4: Wildlife) 
• fishing is linked to aquatic ecology (see Volume IIB, Section 5: Aquatic Ecology) 
• formal recreational facilities found in each community are discussed in the Socio-

Economic Impact Assessment (see Volume IID, Section 2: SEIA); land and resource 
use includes less formal outdoor recreation pursuits 

5.2.2 Assessment Criteria 
Effects of Project activities were evaluated for key indicators. Any residual effect remaining after 
mitigation was rated using the effects criteria described in Section 1: Introduction, except for the 
forestry assessment (see Section 5.7.4). Any residual effect after mitigation for forestry uses 
separate effects criteria (see Table 5.2-1). 

Table 5.2-1: Assessment Criteria for Forestry Resources 

Term Rating Criteria 

Positive Net benefit or gain to the forestry resource 
Neutral No net benefit or gain, or benefits and losses are balanced 

Direction 

Negative Net loss to forestry resource 
Local Effect confined to the area directly disturbed by Project facilities 
Subregional Effect extends beyond area of direct disturbance but is limited to the LSA 
Regional Effect extends beyond the LSA but is limited to the RSA 

Geographic 
Extent 

Extra-regional Effect extends beyond the RSA 
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Table 5.2-1: Assessment Criteria for Forestry Resources (Cont’d) 

Term Rating Criteria 
Negligible No discernable effect, less than 1% change 
Low 1% or greater, but less than 5% measurable change 
Medium 5% or greater, but less than 10% measurable change 

Magnitude 

High 10% or greater measurable change  
Short term Effect occurs for less than five years 
Medium term Effect occurs for longer than five years, but less than 70 years 
Long-term Effect occurs for longer than 70 years 
Occasional Effect occurs intermittently and sporadically over assessment period 
Regular Effect occurs regularly over assessment period 

Duration 

Continuous Effect occurs continually over assessment period 
Reversible in 
short term Effect can be reversed in less than five years 

Reversible in 
medium term Effect can be reversed in more than five years, but less than 70 years 

Reversible in 
long term Effect can be reversed in 70 years or more 

Permanence 

Irreversible Effect is permanent 
Low Assessment based on poor understanding of cause-effect relationships 

and data from elsewhere 
Medium Assessment based on good understanding of cause-effect relationships 

using data from elsewhere, or poorly understood cause-effect 
relationships using data pertinent to the LSA 

Prediction 
Confidence 

High Assessment based on good understanding of cause-effect relationships 
and data pertinent to the LSA 

5.3 Spatial and Temporal Boundaries 

5.3.1 Study Areas 
This assessment considers a LSA and RSA. The LSA was selected based on the potential for 
direct and indirect Project effects to resources of concern and is consistent with the terrestrial 
disciplines (i.e., soils and terrain, vegetation, wildlife and biodiversity). The LSA, as described in 
Volume IIC, Section 3: Vegetation, is appropriate as direct disturbance to the land has the 
greatest potential for effects on land and resource users. A Land Status Automated System 
(LSAS) search identified surface and subsurface lease holders in the quarter sections 
encompassing the LSA (i.e., within Township 84, Ranges 17–18 and Township 85, Ranges 17–
19, W5M). The RSA was selected to capture indirect Project and cumulative effects that might 
occur beyond the LSA. The RSA is consistent with the terrestrial disciplines (i.e., vegetation, 
wildlife and biodiversity). Figure 5.3-1 shows the LSA, RSA and LSAS search area boundaries. 

5.3.2 Temporal Boundaries 
The temporal scope of the EIA reflects the timing and nature of the Project as well as information 
available on other proposed projects. Project and cumulative effects are assessed in the 
Application Case and Planned Development Case by comparing to existing conditions in the 
Baseline Case. 
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The Baseline Case describes the environmental conditions including vegetation and habitat 
mapping, anthropogenic disturbances (e.g., roads, towns, agriculture), and existing and approved 
projects or activities as of June 2009. The existing conditions include resource delineation 
disturbances for the Project (e.g., seismic lines and exploration operations), and for other projects 
where the information is available. 

The Application Case describes the Baseline Case with the effects of the Project added. It 
incorporates a maximum disturbance case that assumes all components of the Project are fully 
developed and operational at the same time. This assessment approach is conservative as the 
Project will be constructed and reclaimed progressively over the Project life. In some cases where 
impacts are long-term, the temporal boundary for the Application Case extends beyond the life of 
the Project and reclamation. For example, forestry extends 70 years beyond final reclamation, 
which is expected to be 5 years after Project closure. 

The Planned Development Case includes existing, approved and anticipated future environmental 
conditions, based on existing and approved projects or activities, plus planned projects and 
activities that can be reasonably expected to occur. The Planned Development Case includes 
planned projects in the region that have not yet received approval and that were publicly 
disclosed as of May 2009 (see Volume I, Section 1: Introduction). The temporal boundary for the 
Planned Development Case is the same as the Application Case. 

The Project will have an approximate 35-year operating life. Construction of Central Processing 
Facility 1 (CPF 1) could start in 2011 with first production in 2014. Construction of Central 
Processing Facility 2 (CPF 2) could begin in 2014 and commence operations in 2017. Based on 
this scenario, the facilities will be operational from 2014–2049. Final reclamation will occur upon 
completion of operations and is tentatively scheduled from 2049–2054. A conceptual Project 
schedule is provided in Volume 1, Section 1: Introduction. 

5.4 Methods 
The scope of this assessment follows the Guide to Preparing Environmental Impact Assessment 
Reports in Alberta (AENV 2009, Internet site) and incorporates the Project TOR (AENV 2009) 
within a framework that includes collection of information to support the Baseline Case, 
assessment of the potential Project effects on identified land use and mitigation measures for 
those potential affects (Application Case). Information sources include: 

• personal communication and discussions with selected individuals and organizations 
• review of other existing in-situ EIAs as issues may be consistent 
• review of published material on land and resource use activities 
• review of reports posted on various websites from government and non government 

organizations 
• review of LSAS information, a database operated by Alberta Energy through the 

Crown Land Data Support division 
• review of industry and government management plans relevant to the Project 
• information provided in other Project EIA sections following site-specific baseline 

studies 

The information obtained provides a description of land and resource use within the study areas. 
Quantitative information was used when available. 
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5.5 Baseline Case 

5.5.1 Land and Resource Use in the Study Areas 
Land and resource use includes both renewable and non-renewable resources:  

• renewable resources: 
• forestry 
• hunting (commercial, sport and traditional) 
• recreation (tourism, camping, off-road vehicle use, snowmobiling, birding) 
• agriculture 
• trapping 
• fishing (commercial and sport) 
• berry picking 

• non-renewable resources 
• in situ operations 
• conventional oil and gas 
• aggregate mining operations 
• other mineral operations 

Industrial use of non-renewable resources has also resulted in an increase in, or change to, the use 
of renewable resources as there are more people using resources and greater access to previously 
isolated areas. Tourist activities in the RSA are based on recreational activities such as camping, 
hunting, fishing, driving all-terrain vehicles (ATVs) and snowmobiles, canoeing, kayaking and 
boating. More information on these activities is presented in Section 5.5.9. 

5.5.2 Land Use Zoning and Planning 
The Project is located on provincial and public lands as well as privately held land in Northern 
Sunrise County. The western portion of the RSA falls within Alberta’s White Area (private and 
public land in the settled portion of the province that is managed primarily for agricultural use). 
The eastern portion of the RSA is located in the Green Area of the province (public land 
primarily forested and managed for timber production but other managed uses can include oil and 
gas development, watershed protection, wildlife and fisheries habitat, and recreation). The 
northern portion of the RSA includes part of Woodland Cree Reserve 226. The RSA does not fall 
under an existing integrated resource management plan. However, Shell is in discussions with 
Daishowa-Marubeni International Ltd. (DMI), the regional forest management agreement (FMA) 
holder, and plans to work with DMI to coordinate land and resource use, as feasible. 

The portion of the RSA that is not positioned on private land is administered through Alberta 
Sustainable Resource Development (ASRD) and governed by the Public Lands Act. ASRD 
administers surface dispositions, forest and wildlife conservation, and hunting and fishing 
management on public lands. Development of subsurface minerals is governed by Alberta 
Energy, and administered through the Energy Resources Conservation Board (ERCB). Together, 
the Acts, guidelines and planning documents of these and other government bodies provide the 
land and resource use planning framework for the Project. Some other government departments 
involved in reviewing development in the RSA include Alberta Tourism, Parks and Recreation 
(ATPR), Alberta Culture and Community Spirit (ACCS), Alberta Environment and Alberta 
Transportation. 
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The entire RSA is under the jurisdiction of Northern Sunrise County, which provides land use 
planning for residential areas that fall within its municipal boundaries. The primary resource-
related departments, legislation and planning documents are summarized in Table 5.5-1. 

The County has several plans and bylaws to promote and uphold standards, and protect the safety, 
health and welfare of its residents. The two most applicable include the following: 

• Northern Sunrise County Municipal Development Plan (Draft) 
• Northern Sunrise County Land Use Bylaw 

Table 5.5-1: Major Public Planning and Resource Management Policies for the RSA 
Regulating 

Agency 
Land and 

Resource Use 
Legislation  

Major Focus in RSA 

Public Lands Act Governs all surface land uses of publicly held land, includes 
agricultural and grazing uses 

Forests Act 
Forest and Prairie 
Protection Act 
Forest Reserves 
Act 

Governs forest management agreements setting out allowable 
harvest; allows for forest recreation areas; regulates fire control, 
prevention and education on all public lands; provides process for 
acquiring land to maintain a forest reserve 

Surface Rights 
Act 

Provides for arbitration in surface access disputes 

Wildlife Act Governs issuance of hunting and trapping licenses and conservation 

Alberta 
Sustainable 
Resource 
Development 

Fisheries 
(Alberta) Act 

Governs licensing of fishing in Alberta and marketing of fish 

Mines and 
Minerals Act 

Includes administration of development and conservation of natural 
resources on public lands 

Alberta 
Energy 

Oil Sands 
Conservation Act 
and Oil and Gas 
Conservation Act 
ERCB 
Administration 

Establish a regulatory regime and scheme of approvals administered 
by the ERCB for developing oil and gas resources and oil sands 
resources, and related facilities in Alberta (Alberta Energy 2007, 
Internet site) 

Alberta 
Environment 

Environmental 
Protection and 
Enhancement Act 
Water Act 

Provide sustainable resource development strategy; reclamation and 
remediation regulations and guidelines 

Alberta 
Culture and 
Community 
Spirit 

Historical 
Resources Act 

Protects historical resources 

Northern 
Sunrise 
County 

Municipal 
Government Act 

General Municipal Development Plan sets out resource 
management goals and environmental objectives but does not 
override provincial acts and departments that govern Crown land in 
Northern Sunrise County; the Project will comply with municipal 
development and building permitting requirements 

5.5.2.1 Northern Sunrise County Municipal Development Plan (Draft) 
The draft Municipal Development Plan is the primary document outlining the land use planning 
and environmental management policy for the RSA. The County has been engaged in a number 
of strategic initiatives over the past two years, including updating the plan to address issues 
stemming from growth and development. The County recognizes natural resource extraction as 
an important industry in the County and region, and supports continued extraction of natural 
resources (Northern Sunrise County 2009, Internet site). 
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5.5.2.2 Northern Sunrise County Land Use Bylaw (B088/02) 
The Northern Sunrise County Land Use Bylaw (B088/02), consolidated as of June 26, 2008, 
indicates that portions of the RSA are within Forestry District “F”. The general purpose of this 
district is to regulate land use in the Green Area of the County. Permitted uses include: 

• forestry 
• gravel and sand pits 
• industrial temporary work camps 
• natural resource extraction 
• extensive agriculture 
• skeet and trap facilities 
• stripping top soil  

Discretionary uses that might be approved including permanent industrial work camps (Northern 
Sunrise County 2002, Internet site). 

5.5.3 Environmentally Important Areas 
Environmentally important areas are places that have been designated or protected for their 
important environmental features. Some areas are legally protected (e.g., provincial parks), while 
others are not (e.g., environmentally significant areas). Environmentally important areas in the 
LSA and RSA can include: 

• areas designated as Environmentally Significant Areas (ESAs) 
• areas protected under legislation 
• research sample plots 
• industrial sample plots 
• ecological benchmark areas 
• historic sites and areas 
• Canadian heritage rivers 
• Ramsar sites 

5.5.3.1 Environmentally Significant Areas 
ESAs are not protected by legislation but are recognized as containing unique or representative 
landforms, rare or endangered vegetation, or important wildlife habitat. A database on the ATPR 
website, based on research by Sweetgrass Consultants Ltd. (1997), was searched for ESAs. One 
ESA, the Peace River ESA, is located in the LSA. This ESA, which consists primarily of the 
Peace River Valley, encompasses the river source water station (see Figure 5.5-1). The Peace 
River ESA is ranked as having national significance, indicating the area has features that are 
limited in distribution at a national level or are the best and only representatives in Canada. The 
Peace River ESA is a diverse and productive river valley. It provides key year round habitat for 
various species of ungulates and habitat for a high diversity of bird species. The river provides 
waterfowl habitat and is ranked as regionally important goose staging habitat. The Peace River 
has a high diversity of fish species (Sweetgrass Consultants Ltd. 1997). 

5.5.3.2 Protected Areas 
The different types of areas that can be protected by legislation within Alberta are regulated under 
the Wilderness Areas, Ecological Reserves, Natural Areas and Heritage Rangelands Act and the 
Provincial Parks Act (ATPR 2009a, Internet site). Additionally, areas might be protected through 
agreement between resource users. The Alberta Tourism, Parks and Recreation website was 
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searched in August 2009 for protected areas in the LSA and RSA (ATPR 2009b, Internet site) 
and none were found. For more information on protected areas in Alberta, see Appendix 5A. 

5.5.3.3 Protective Notations 
Protective Notations (PNT) are areas where the land is managed to achieve a particular land use 
or conservation objective. Notations provide for varying degrees of protection, from complete 
protection to permitting agricultural, industrial or other uses with land use conditions. Some 
notations can protect soils, wildlife or landscape features from incompatible land use (ASRD 
1997, Internet site). The LSAS search identified six PNTs potentially in the LSA (see 
Table 5.5-2). 

Table 5.5-2: Protective Notations in LSA 
Name Location Holder Comments 

PNT-
764411 

14, Twp 85, Rge 
19, W5M 

Peace East/Manning North 
Office, Rangeland District -
Lands 

• general topographic constraints 
no agricultural disposition 

• muskeg; Carmon Creek breaks; 
subject to restricted development 
sketch 

PNT-
764412 

1-2, 4, 6, 8, 12-13, 
17, 19, 21-22, 24-
25, Twp 85, Rge 
19, W5M 

Peace East/Manning North 
Office, Rangeland District -
Lands 

• organic or poorly drained soils 
no agricultural disposition 
grazing or haying 

PNT-
776247 

23, Twp 85, Rge 
19, W5M 

Peace East/Manning North 
Office, Rangeland District -
Lands 

• watercourse protection 
no agricultural sale disposition 

• Carmon Creek - dispositions subject 
to restricted development sketch 

PNT-
790232 

3–5, 14, Twp 85, 
Rge 19, W5M 

Peace East/Manning North 
Office, Rangeland District -
Lands 

• organic or poorly drained soils 
• no agricultural disposition 

PNT-
810349 

5–6, 8, 11, Twp 
85, Rge 19, W5M 

Peace East/Manning North 
Office, Rangeland District -
Lands 

• organic or poorly drained soils 
• no agricultural sale disposition 

PNT-
830200 

3,5,11,12, 20, Twp 
85, Rge 19, W5M 

Peace River Office, Land Use 
Area - Lands Division 

• timber liquidation 
• no agricultural disposition 
• grazing or haying 

5.5.3.4 Industrial Sample Plots 
Industrial sample plots (ISP) are areas that contain a permanent sample or research plot within a 
forestry company’s FMA area. Generally, no disturbance is allowed within ISP boundaries. The 
LSAS search identified eight ISPs in the LSA, all held by DMI (see Table 5.5-3). 
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Table 5.5-3: Industrial Sample Plots in the LSA 
Name Location 

ISP-060540 31; Twp 84; Rge 17; W5M 
ISP-060677 5; Twp 85; Rge 17; W5M 
ISP-060678 1–2; Twp 85; Rge 18; W5M 

ISP-070001 
3; Twp 85; Rge 18; W5M 
10; Twp 85; Rge 18; W5M 

ISP-070366 23; Twp 85; Rge 18; W5M 
ISP-090087 19; Twp 85; Rge 18; W5M 
ISP-940043 2; Twp 85; Rge 18;, W5M 
ISP-970442 3; Twp 85; Rge 18; W5M 

5.5.3.5 Research Sample Plots 
Forestry research sample plots have been established in northwestern Alberta to provide data 
from sample plots over a long period. These sites are also designated as ISPs in surface lease 
agreements, which are administered by the Lands Division of ASRD (2009a, Internet site). The 
ASRD website was checked for research sample plots within the RSA (ASRD 2009b, Internet 
site) and no research sample plots were found. 

5.5.3.6 Historical Sites and Areas 
Provincial historical resources include structures, archaeological sites, paleontological resources 
and other works of humans or nature that are deemed valuable for their cultural, historical, 
natural, scientific or aesthetic interest (ACCS 2008, Internet site). Under the Historical Resources 
Act, historical resources can be designated as Provincial Historical Resources if preservation is of 
public interest. For a discussion of historic resources, see Section 3. 

5.5.3.7 Canadian Heritage River System 
The Canadian Heritage Rivers System (CHRS) is Canada’s national river conservation program. 
It promotes, protects and enhances Canada’s river heritage, and ensures that Canada’s leading 
rivers are managed in a sustainable manner (CHRS 2008, Internet site). Consultation is required 
with the Canadian Heritage Rivers Board if a project affects a designated river. As no heritage 
rivers occur in the RSA, no consultation is required. 

5.5.3.8 Ramsar Sites 
Ramsar sites are based on the Convention on Wetlands treaty signed in the city of Ramsar, Iran in 
1971. The intergovernmental treaty provides “the framework for national action and international 
cooperation for the conservation and wise use of wetlands and their resources” (Ramsar 
Convention of Wetlands 2008 and 2009, Internet sites). No Ramsar sites are located in the RSA. 

5.5.4 Access and Linear Corridors 
Primary access into the Peace River region is via a paved highway system including a primary 
highway (Highway 2) and several secondary highways (744, 743, 688 and 986). Access to the 
Project is via the existing Shell Peace River Complex road which connects to Secondary 
Highway 986; the highway runs primarily east to west passing through the northwest corner of 
the LSA from Highway 35 north of Peace River. 

No infrastructure upgrades are planned for Secondary Highway 986 (Alberta Transportation 
2008, Internet site). Shell holds disposition to and maintains the existing road to the Peace River 
Complex. Shell requires road use agreements to be in place to use third party road systems. These 
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are identified and issued by the Surface Land department when applying for surface disposition 
and well licensing. 

A major forestry haul road runs north and south in the RSA through the middle of the Three 
Creeks Grazing Reserve (ASRD 2008a, Internet site). The road was required to shorten the haul 
of aspen logs to the DMI pulp mill located west of the RSA. 

Two special access areas will be affected by the Project including one located on the eastern side 
of the LSA and the other at the river source water station at the Peace River (see Figure 5.5-2). 
Special access areas are defined based on the healthy moose population in the area and key winter 
ungulate range along the Peace River. Northern Sunrise County has proposed a partnership with 
industry to develop transportation corridors (Northern Sunrise County 2004; Northern Sunrise 
County 2008, Internet site). 

Roads, seismic lines, pipeline and utility corridors, and off-road trails are also used to access the 
area. Disturbed areas, including clearcuts, industrial sites, well sites, roads, linear and seismic 
disturbances and trails account for 2,471.3 ha (16.8%) of the LSA. Of this disturbance, about 
2,396.14 ha (16.3%) of the LSA are linear corridors (see Figure 5.5-3). Table 5.5-4 provides a list 
of access road disposition holders in the RSA. 

Table 5.5-4: Access Road Disposition Holders in RSA 
Company Number of Access Road 

Dispositions 
Baytex Energy Inc. 25 
Gordon Buchanan Enterprises 
Ltd. 

6 

Shell Canada Limited 99 
Husky Oil Operations Ltd. 13 
Devon ARL Corp. 1 
Iteration Energy Ltd. 1 
Daishowa-Marubeni International 1 
Provident Energy Ltd. 2 
Murphy Oil Company Ltd. 17 
Penn West Petroleum Ltd. 13 
Canadian Natural Resources 
Limited 

1 

Talisman Energy Inc. 1 
Koch Exploration Canada G/P Ltd. 3 
Northern Sunrise County 2 
Blacksteel Oil Sands Inc. 1 
Nova Gas Transmission Ltd. 1 
Total 187 

 

5.5.5 Traffic 
The management of increased traffic has been identified as an issue, especially during 
construction of the Project. Northern Sunrise County expects traffic volumes along rural roads to 
increase as oil and gas development expands in the county. For more details, see Section 2: SEIA. 
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5.5.6 Railroad 
The Mackenzie Northern Railway runs through the Town of Peace River connecting to Hay 
River, Northwest Territories (NWT) in the north and Smith, Alberta to the south. Canadian 
National Railway (CN) purchased it in 2006 “to maximize the line’s potential for hauling larger 
volumes of oil and gas infrastructure building materials, oil sands by-products, minerals, and 
forest and grain products in northern Alberta” (CN 2008, Internet site). CN has since made 
upgrades to the Mackenzie Northern Railway rail infrastructure (CN 2008, Internet site). 

5.5.7 Airstrips 
No operating airstrips are located with in the RSA. The Shell Peace River private airstrip, located 
north of the LSA, is not operational and is being applied for as a storage site MLL disposition. 
The closest airport to the Project is the Town of Peace River Airport, located about 45 km 
southwest of the Project. 

5.5.8 Historic Trails 
An inventory of major trails and travel routes used within the RSA before 1940 was completed by 
FMA Heritage Inc. (Roskowski 2009, pers. comm.). Four named trails are recorded in the RSA: 

• Trail from Peace River Crossing 
• Trails to and from Grouard 
• Trail to Little Prairie 
• Cadotte River Trail 

Based on the research conducted, it appears that the Trail from Peace River Crossing, the Trails to 
and from Grouard and the Trail to Little Prairie are all branches stemming from the Grouard-
Peace River Trail. No further information was available for the Cadotte River Trail. 

The Grouard-Peace River Trail extends from Grouard on Lesser Slave Lake to the town of Peace 
River where it veers north and continues for at least 500 km. This trail is part of a larger network 
of trails that connected Edmonton to Peace River, by way of Athabasca Landing and Grouard. 
The trail was originally used by Aboriginal groups in the area as a travel route until 1782. 

The trail was expanded by the Hudson’s Bay Company and North West Company during the 
early 1800’s for the transport of furs and other trade goods as well as for communication between 
posts. The trail was upgraded in 1879 to support horses and carts. Between 1897 and 1898, the 
trail was actively used by Klondikers making their way to the Yukon. 

By 1904, several stopping houses had been built along the trail, half of which were close to the 
Peace River. One of these stopping houses was situated where the trail enters Little Prairie. At 
this point the trail is referred to as the Trail to Little Prairie, extending north and lying about two 
townships to the east of the Trail from Peace River Crossing. 

In the early 1900s, portions of the trail were improved to be navigable by automobiles. This 
included the construction of corduroy roads over tracts of muskeg, which had been almost 
impassable by horse and cart. 

Little has been written regarding the portion of the trail that extends north of Peace River, as this 
area was almost entirely populated by First Nations and Métis groups until the early to mid 
1900s. However, there is a record of this trail being used for shipping supplies to northern 
Alberta. 

Several unnamed trails were also recorded within the RSA. These trails were likely associated 
with the larger named trails discussed previously (Roskowski 2009, pers. comm.). 



Carmon
Lake

Pe
ac

e 
Ri

ve
r

Cadotte R
iver

Nor
th

 H
ea

rt 
Riv

er

Pats Creek

Marten  R iver

South  H
eart R

iver

Pats Creek

Carmon Creek

Cadotte
Lake

Hwy 986

Hwy 986

Woodland Cree Reserve No. 226

Town of 
Peace River

Rge 14Rge 15Rge 16Rge 17Rge 18Rge 19Rge 20Rge 21

Tw
p 

83
Tw

p 
84

Tw
p 

85
Tw

p 
86

Special Access Areas

FILE:I:\3894_514_2009\MAPS\FIGURES\F5_5_2_Special_
Access_Areas.mxd

DRAWN BY: EDITED BY: DATE

FIGURE:APPROVED:

DR LR 01 Oct 2009

5.5-2MU

SHELL CANADA LIMITED - PEACE RIVER
IN SITU EXPANSION CARMON CREEK PROJECT

LEGEND
Land and Resource Use Regional Study Area (RSA)

Land and Resource Use Local Study Area (LSA)

Footprint

Special Access Areas

Community

White and Green Area Boundary

Roads

W5M

White Green
0 5 10

Kilometres
1:175,000Scale

River Source
Water Station

jan.bodlund
Text Box
Page 5-14



Hwy 986

Rge 17Rge 18Rge 19Rge 20Rge 21

Tw
p 

84
Tw

p 
85

Tw
p 

86

Existing Linear Disturbance

FILE:I:\3894_514_2009\MAPS\FIGURES\F5_5_3_Existing_
Linear_Disturbances.mxd

DRAWN BY: EDITED BY: DATE

FIGURE:APPROVED:

DR LR 01 Oct 2009

5.5-3MU

SHELL CANADA LIMITED - PEACE RIVER
IN SITU EXPANSION CARMON CREEK PROJECT

LEGEND
Land and Resource Use Local Study Area (LSA)

Footprint

White and Green Area Boundary

Roads

Cutline

Railway

Power Line

Pipeline

W5M

White Green

River Source
Water Station

0 2.5 5

Kilometres
1:100,000Scale

jan.bodlund
Text Box
Page 5-15



Shell Canada Limited Page 5-16 Land and Resource Use – Volume IID 
Peace River In Situ Expansion Carmon Creek Project November 2009 
 

5.5.9 Resources and Resources Users 

5.5.9.1 Surface Interests  
Authority to use public land is granted through dispositions issued under the provisions of the 
Public Lands Act. A disposition is a land use contract that gives specific rights (e.g., lease, license 
or permit) to a land or resource user. Records for all surface and subsurface dispositions held on 
Crown land are archived in the LSAS database. 

Land-based projects in the LSAS search area are mostly related to resource extraction, 
particularly gas wells, oil sands projects, access roads, pipelines and transmission lines. However, 
trapping, forestry and grazing are also present. Table 5.5-5 provides a summary of the surface 
dispositions and holders within the LSA. 

Table 5.5-5: Surface Dispositions in the LSA 
Surface 
Activity 
Code 

Disposition 
Name 

Explanation Disposition Holder 

AOA Area 
operating 
agreement 

Agreement between the ASRD land manager and 
a company; submitting a single AOA relieves a 
company from needing to submit multiple 
environmental field reports (EFRs) 

Shell Canada Limited 

CNC Consultative 
notation - 
company 

Interest of a non-government agency with a 
justified interest in the land and wishing to be 
consulted before any commitment or disposition on 
the land 

Shell Canada Limited 

CNT Consultative 
notation 

Agency wishes to be consulted before any 
commitment or disposition of the land 

Peace River Office – Forestry 

CRB Conservation 
and 
reclamation 
business plan 

Plan for aggregates sites; provides specific details 
including timelines of the lease, procedures for 
verifying volumes removed, security for the site 
and procedures for reclaiming the site for the 
duration of the site. 

Murphy Oil Company Ltd. 

CRP Conservation 
and 
reclamation 
plan 

Plan that describes how a company will prevent 
impacts to the land and reclaim it to a condition 
similar to before a project 

Shell Canada Limited 

CTL Coniferous 
timber license 

A 20-year renewable agreement: companies 
receive a specific percentage of an allowable cut 
(volume-based) to harvest within a specific area of 
a forest management unit 

Gordon Buchanan Enterprises Ltd. 

CTP Coniferous 
timber permit 

Short-term agreement, 30 days to 5 years: a 
specific amount of timber is made available to 
meet local demand for smaller operators 

Therrien, Paul 

DTL Deciduous 
timber license 

A 20-year renewable agreement: companies 
receive a specific volume to harvest within a 
specific area of a forest management unit 

Daishowa-Marubeni International Ltd. 

DWD Drilling waste 
disposal 

Drilling waste disposal sites such as a sump site Shell Canada Limited 
Husky Oil Operations Ltd. 

ECA Ecological 
corridor 
agreement 

Special operating condition applied to a public land 
parcel to protect Crown-owned watercourses from 
future development 

Norstrom, Wayne 
Norstrom, Judith 

EZE Easement  Access roads, anchors (power-line related), 
railway spur, power line, drainage ditch or 
buried/fibre optic/ communication cables 

ATCO Electric Ltd. 
Shell Canada Limited 
TM Mobile Inc. 

FMA Forest 
management 
agreement 

Area-based tenure agreement between a forest 
company and the Government of Alberta 

Daishowa-Marubeni International 
Ltd.. 
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Table 5.5-5: Surface Dispositions in the LSA (Cont’d) 
Surface 
Activity 
Code 

Disposition 
Name 

Explanation Disposition Holder 

ISP Industrial 
sample plot 

Area that contains a permanent sample or 
research plot within their FMA; generally no 
disturbance is permitted 

• Daishowa-Marubeni International 
Ltd. 

LOC License of 
occupation 

Usually for roads but also for launches, erosion 
control, marsh development and reservoirs 

• Baytex Energy Ltd. 
• Gordon Buchanan Enterprises Ltd. 
• Shell Canada Limited 
• Husky Oil Operations Ltd. 
• Devon ARL Corporation 
• Provident Energy Ltd. 
• Daishowa-Marubeni International 

Ltd. 
• Murphy Oil Company Ltd. 
• Northern Sunrise County Nova Gas 

Transmission Ltd. 
MLL Miscellaneous 

lease 
For various purposes not covered by regulations 
under the Public Lands Act 

• CCS Corporation 
• TM Mobile Inc. 
• E-Can Oilfield Services L.P. 
• Shell Canada Limited 
• ATCO Electric Ltd. 

MLP Miscellaneous 
permit 

For purposes not specifically covered by 
regulations under the Public Lands Act but are for 
short-term use 

• Shell Canada Limited 

MSL Mineral surface 
lease 

Well sites, flare stacks, mining areas and some 
access roads 

• Shell Canada Limited 
• Husky Oil Operations Ltd. 
• Devon ARL Corporation 
• Provident Energy Ltd. 
• Murphy Oil Company Ltd. 

PIL Pipeline 
installation 
lease 

Sites associated with pipelines including 
compressor sites, meter sites and heater sites 

• AltaGas Utilities Inc. 
• Nova Gas Transmission Ltd. 
• Shell Canada Limited 

PLA Pipeline 
agreement 

Pipelines, flowlines and cathodic protection lines • Shell Canada Limited 
• Iteration Energy Ltd. 
• Baytex Energy Ltd. 
• CCS Corporation 
• AltaGas Utilities Inc. 
• East Peace Gas Co-op Ltd. 
• Husky Operations Ltd. 
• Shell Canada Limited 
• Nova Gas Transmission Ltd. 

PNT Protective 
notation 

Land and resources that are managed to achieve 
particular land use or conservation objectives 

• Peace East/Manning North Office. 
Rangeland District - L 

• Peace River Office, Land Use Area - 
Lands Division 

RRD Registered 
roadway 

Developed roadway registered with ASRD • Northern Sunrise County 

RSP Refined spill Indication of a spill • Shell Canada Limited 
SMC Surface 

material license 
For quick approval of small volume requirements 
in remote areas where the surface material source 
will likely not have an ongoing demand 

• Shell Canada Limited 

SML Surface 
material lease 

For surface excavation and extracting surface 
materials (e.g., gravel, sand, silt, clay, marl, 
topsoil, peat) and grant the right to occupy public 
lands 

• Shell Canada Limited 
• Murphy Oil Company Ltd. 
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Table 5.5-5: Surface Dispositions in the LSA (Cont’d) 
Surface 
Activity 
Code 

Disposition 
Name 

Explanation Disposition Holder 

TFA Temporary 
field 
authorization 

For either site preparation or additional 
workspace, in which case it must be associated 
with an approved activity 

• Husky Energy Inc. 
• Shell Canada Limited 
• CCS Corporation 

TPA Trapping 
area 

Indicates trapline • Roy, Romeo 
• Anderson, Yvonne N. 
• Trudeau, Andre 
• Hackworth, Florence A. 

VCE Vegetation 
control 
easement 

Agreement between landowner and company to 
control vegetation 

• ATCO Electric Ltd. 

5.5.9.2 Subsurface Interests 
Mineral and subsurface materials within the LSAS search area include oil sands, petroleum and 
natural gas, and other industrial metals and minerals.  

A Mineral Land Index search was conducted in August 2009 to identify subsurface lease holders 
that have interests in the LSA. Table 5.5-6 identifies the subsurface lease holders. See Volume I, 
Section 1: Introduction for information on oil sands lease holders, and petroleum and natural gas 
leases within the RSA. 

Table 5.5-6: Subsurface Lease Holders in the LSA 
Lease Type Lease Holder 

Oil sands lease holders • Shell Canada Limited (100%) 
• Husky Oil Operations Ltd. (100%) 
• Canadian Landmasters Resource Services Ltd. (100%) 
• Murphy Oil Company Ltd. (100%) 
• Regent Land Services Ltd. (100%) 
• Petroland Services Ltd. (100%) 

Petroleum and natural gas lease holders • Iteration Energy Ltd. (100%) 
• Shell Canada Limited (100%) 
• Britt Resources Ltd. (100%) 
• Canadian Natural Resources Limited (100%) 
• Scott Land and Lease Ltd. (100%) 
• Landsolutions Inc. (100%) 
• Husky Oil Operations Ltd. (100%) 
• Cavalier Land Ltd. (100%) 

Metallic and industrial minerals permit • United Uranium Corporation (50%) and Star Uranium 
Corporation (50%) 

5.5.9.3 Aggregate Resources 
Known sand and gravel aggregate resources, used for facility (concrete) and road construction, 
exist to the west of the Project (Alberta Geological Survey 2004, Internet site). These resources 
are outside of the RSA but contribute to the overall aggregate sourcing in the Peace Region. The 
availability of these resources outside of the RSA is not optimal but is within trucking distance of 
the Project, if required. 

ASRD governs the permitting of aggregate resource extraction on Crown land. A review of LSAS 
was conducted for surface activity codes that might indicate aggregate resources in the LSA. The 
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list of surface activity codes was determined by using A Guide to “Surface Material” Resource 
Extraction on Public Land (ASRD 2007, Internet site). 

The activity codes are as follows: 

• consultative notations (CNC) – require contact with the deposition holder before 
conducting an activity and might indicate potential gravel resources 

• surface material lease (SML) – might indicate gravel reserves 
• surface material license (SMC) – might indicate gravel reserves 
• surface materials exploration (SME) – might indicate potential gravel resources 
• protective notations (PNT) – might place restrictions on the types of activities that 

might occur 
• deposition reserves (DRS) – held by the provincial government for protection of a 

facility 

The leases in the LSA with potential for aggregate resources are presented in Table 5.5-7. 

Table 5.5-7: Potential Aggregate Resource Dispositions in the LSA 
Company Activity Code Comment 

Shell Canada Limited CNC • no dispositions without prior consultation 

Shell Canada Limited SML • sand and gravel lease 

Murphy Oil Company Ltd. SML • sand and gravel lease 

Shell Canada Limited SMC • sand and gravel lease 

Peace East/Manning North 
Office – Rangeland District - 
Lands 

PNT • organic poorly drained soils 
• no agricultural disposition  
• grazing or haying 

Peace River Office – Land Use 
Area – Lands Division 

PNT • timber liquidation 
• no agricultural disposition 
• grazing or haying 

5.5.9.4 Agriculture 
Farming and grazing are the dominant land uses in the White Area portion of the RSA. The Three 
Creeks Provincial Grazing Reserve is situated in the northwest portion of the RSA. In the Green 
Area portion of the RSA, agriculture is limited and a LSAS search found no consultative 
notations related to agriculture. 

The Three Creeks Provincial Grazing Reserve has been primarily developed from forested land. 
Portions have been cleared and seeded to tame forage, and 10,454 ha of fenced tame pasture are 
scattered throughout the reserve’s 39,529 ha. About 3,800 cattle can be accommodated on the 
reserve for a five-month period from mid-May to mid-October (ASRD 2008a, Internet site). 

Guiding principles of policy and technical operations are outlined in the Three Creeks Grazing 
Reserve Industrial Operational Guidelines (ASRD 2005, Internet site). The document outlines 
operational guidelines and mitigation strategies to protect the primary use of the reserve for 
livestock grazing and ensure that all industrial activities occurring on the reserve are conducted in 
recognition of and with respect for the livestock operation. 
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5.5.9.5 Forestry 

Green Area 

The Green Area portion of the LSA is an area of 12,888 ha located within forested lands managed 
under a forest management agreement (FMA) held by DMI. An FMA is an area-based tenure 
agreement between a forestry company and the Government of Alberta that provides the holder 
with the right to harvest, remove and grow timber (ASRD 2008b, Internet site). Generally, an 
FMA is granted for a period of 20 years with an option to renew based on environmental 
performance and compliance. 

The DMI FMA encompasses the entire Green Area of the LSA and consists of a total 
2.9 million ha of public forestland containing both coniferous and deciduous species (DMI 2009a, 
Internet site). By virtue of its FMA, DMI is responsible for the forested areas within the LSA and 
RSA, known as forest management units (FMUs). The Green Area of the LSA encompasses 7% 
of DMI’s FMU P3 area (see Figure 5.5-4). Table 5.5-8 shows the total area of FMU P3, the area 
of the LSA that falls within FMU P3 and the percentage of the LSA that falls within FMU P3. 

Table 5.5-8: Area and Percentage of FMU P3 in the LSA 
FMU Total Area  

(ha) 
Area of LSA  

(ha) 
Area of LSA 

(%) 
P3 184,882 12,888 87.6% 

 
DMI is the sole holder of deciduous (hardwood) timber rights in FMU P3. However, Gordon 
Buchanan Enterprises Limited (Buchanan Lumber-CTQP030008) and the Community Timber 
Permit Program (1113341 Alberta Ltd – CTQP030009) are allocated the coniferous (softwood) 
timber rights (Barker 2009, pers. comm.) Buchanan Lumber has an agreement with DMI to 
process any hardwood lumber they harvest at DMI’s mill. Likewise, DMI is required to direct any 
harvested softwood to Buchanan Lumber. 

The harvest rate on provincial land is regulated by annual allowable cut (AAC) which determines 
the maximum volume of timber that can be cut each year in a given area. AAC is determined 
from timber supply models that use ecological principles forecast over a 200-year horizon (DMI 
2009b, Internet site). DMI’s deciduous AAC is a sustained yield unit that includes FMU P3 as 
well as three other FMUs (P5, F1 and S15) (Barker 2009, pers. comm.). The current total AAC 
for these units is 442,000 m3 (Barker 2009, pers. comm.). However, the amount of volume 
removed from any specific FMU within this group varies annually. 

In FMU P3, a coniferous AAC of 34,028 m3 is allocated to Buchanan Enterprises and 13,600 m3 
is allocated to 1113341 Alberta Ltd (Barker 2009, pers. comm.). The current growing stock 
volumes of deciduous and coniferous species help identify the productive harvestable 
classification for determining timber productivity rating (TPR). TPR is the potential timber 
productivity of a stand based on height and age of dominant and co-dominant tree species. 
Table 5.5-9 provides the current growing stock volumes for coniferous and deciduous species in 
FMU P3 (Barker 2009, pers. comm.). 

Table 5.5-9: Growing Stock Volumes by Species in FMU P3 
FMU Area 

(ha) 
White 
Aspen 

(000 m3) 

White 
Birch 

(000 m3) 

Balsam 
Poplar

(000 m3) 

Lodgepole 
and Jack 

Pine 
(000 m3) 

Larch 
(000 m3) 

Black 
Spruce
(000 m3) 

White 
Spruce 
(000 m3) 

Balsam 
Fir 

(000 m3) 

Total 
Volume
(000 m3) 

P3 184,882 2,729 29 433 296 35 387 2,259 7 6,175 
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Table 5.5-10 provides the TPRs for forested lands within the Green Area portion of the LSA. 
TPRs were based on Alberta Vegetation Inventory (AVI) polygon data. Only 654 ha, less than 
0.5% of the total area for FMU P3, have a TPR rating of good within the LSA and just over 2% 
(4,235 ha) of the total area for FMU P3 is considered moderate within with LSA. 

Table 5.5-10: TPRs in Green Area of LSA – Baseline Case 
TPR Area of LSA 

(ha) 
Area of LSA 

(%) 
Good 654 4.4 

Moderate  4,235 28.8 
Fair 1,010 6.9 
Unproductive 4,439 30.2 
No TPR 2,550 17.3 
Total Area 12,888 87.6 

 
Individual commercial operators in Alberta have the right to set their own utilization standards to 
determine merchantable volumes. To determine stand merchantability, DMI uses a 15/10 
utilization standard for hardwood and a 15/11 utilization standard for softwood. The 15/10 
utilization standard is defined as:  

• minimum stump diameter of 15 cm 
• stump height of 30 cm 
• minimum top diameter of 10 cm 
• minimum merchantable length of 2.8 m 

Therefore, all cut volumes from hardwood trees meeting the 15/10 utilization standard are AAC-
chargeable. According to DMI’s utilization standards, 6,326.38 ha of the productive land base in 
the LSA support merchantable timber (Barker 2009, pers. comm.). 

White Area 

The DMI FMA does not extend into the White Area which is largely agricultural and not under 
their management. However, the Government of Alberta maintains an inventory of the White 
Area and does occasionally grant licenses within these areas to commercial operators for 
Deciduous Timber Allocations (DTAs) (Barker 2009, pers. comm.; ASRD 1997). 

DMI holds a DTA within the White Area of the LSA known as P01 (see Figure 5.5-4). However, 
a license for DMI to harvest in the P01 DTA area has not been granted for at least 20 years. It is 
uncertain whether another license will be issued to harvest in the White Area of the LSA, but 
considering the TPRs shown in Table 5.5-11, it is very likely that timber volumes are too low to 
grant a DTA license to DMI in the foreseeable future (Barker 2009, pers. comm.). 

Table 5.5-11: TPRs in White Area of LSA – Baseline Case 
TPR Area of LSA 

(ha) 
Area of LSA 

(ha) 
Good 0 0.0 
Moderate 1 0.0 
Fair 9 0.1 
Unproductive 0 0.0 
No TPR 1,816 12.3 
Total Area 1,826 12.4 
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5.5.9.6 Berry Picking 
Berry picking is an existing land use activity in the RSA but due to remote terrain, wet conditions 
and limited access, it is unlikely berries are picked in the LSA. This section discusses recreational 
berry picking; traditional use of berries is further examined in Traditional Ecological Knowledge 
and Land Use (see Section 4). A description of vegetation, including potential berry habitat in the 
LSA and RSA, is provided in Volume IIC, Section 3: Vegetation. Table 5.5-12 summarizes 
potential berry habitat in the LSA. Some of the same habitat is included in each category; total 
hectares associated with commonly picked berry habitat are 8,998 ha. 

Table 5.5-12: Potential Berry Habitat for Commonly Picked Berries in the LSA 
 Area of LSA 

(ha) 
Area of LSA 

(%) 
Blueberry habitat 292.3 2 
Cranberry habitat 8,881.7 60 

5.5.9.7 Hunting 
ASRD regulates recreational hunting (excluding traditional use hunting) and separates the 
province into Wildlife Management Units (WMUs). The RSA is located in the Boreal Hunting 
Region and the LSA is located in two WMUs: Cadotte Lakes – Otter Lakes WMU 520, and 
Kimiwan–Wingami Lakes WMU 523 (see Figure 5.5-5) (Alberta Outdoorsmen 2008a, Internet 
site). The hunting seasons for WMU 520 and WMU 523 are outlined in Appendix 5A. Wildlife in 
the LSA and RSA are described in Volume IIC, Section 4. Both traditional and recreational 
hunters use the RSA for hunting various wildlife species. The ASRD website was searched for 
hunting harvest data and Table 5.5-13 and Table 5.5-14 show the estimated number of hunters of 
big game animals per WMU per year (ASRD 2009a, Internet site). Nineteen outfitters have 
allocations in WMU 520 and 523 (Alberta Outdoorsmen 2008a, Internet site). The number and 
types of allocations in the WMUs were provided by the Alberta Professional Outfitters Society 
(APOS 2009, pers. comm.) and are presented in Table 5.5-15. 

Table 5.5-13: Estimated Number of Hunters in WMU 520 
Species Year 

White-Tailed Deer Mule Deer Black Bear Moose 

1995 11 23 14 89 

1996 10 0 4 46 

1998 16 19 18 131 

1999 24 7 7 101 

2000 45 12 5 87 

2001 61 24 16 143 

2006 37 22 30 0 

Table 5.5-14: Estimated Number of Hunters in WMU 523 
Species Year 

White-Tailed Deer Mule Deer Black Bear Moose 

1995 26 14 4 45 

1996 60 78 8 82 

1998 193 361 10 211 

1999 206 381 12 49 

2000 129 132 14 61 

2001 144 168 13 98 

2006 463 544 5 155 
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Table 5.5-15: Outfitters and Allocations in WMUs 520 and 523 
Allocation Numbers and Types Outfitter WMU 

Black 
Bear -
Bow 

Black 
Bear–
Open 

Elk–
Bow 

Elk–
Open 

Mule 
Deer–
Bow 

Mule 
Deer–
Open 

Moose–
Open 

Moose 
–Rut 

White-
tailed 

Deer–Bow 

White-
tailed 
Deer–
Open 

Waterfowl-
Restricted 

520 6 12    2 2  2 4  Bear Paw Outfitting Co. 
Ltd. 523 4 23 2 2 4 13 2  3 18  

520 2 4     1     Plihal’s Frank Lake 
Guiding and Outfitting 523  4    2 2 4   1 
North Alberta Outfitters 520  12          
Happy Hunters Guiding & 
Outfitting Inc. 520  18          

Peace River Outfitters Ltd. 520  2     4     
Alpine Outfitters 520  28          
Osmond, Roger 520  3     4 10    
Fuchs, Barbara 520  6   2 1  11  2  
Nault, Harley 520  3    2  4    
Birch Creek Outfitters 520     2    2   
Stricker Outfitting Ltd. 520      5    3  
Alberta Bush Adventures 523  8       1 7 1 
Homestead Outfitters 
Alberta 523  1       5 2  

Mike’s Outdoor 
Adventures 523  2    1   1   

Red Willow Outfitters Ltd. 523           1 
South Peace Outfitters 523           1 
Alberta Waterfowl Hunts 
Ltd. 523           1 

Blue Sky Outfitters 523           1 
Goose Pro Inc. 523           1 
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Harvest information for the hunted species is provided in Table 5.5-16. These values do not 
include hunting activities by Aboriginal hunters. Most outfitters do not use the RSA because the 
ground is too wet and road access is restricted. Other areas preferred by outfitters occur north of 
the RSA. Hunting within the RSA or LSA by local residents is unknown. 

Table 5.5-16: Hunting Harvest Information for WMUs 520 and 523 
WMU Species 2004 2005 2006 2007 2004–2007 

Mule deer 11 18 22 9 60 
White-tailed deer 54 19 37 64 174 
Moose 108 140 125 81 454 
Black bear 18 12 30 28 88 
Elk 0 0 0 4 4 

520 

Total 191 189 214 186 780 
Mule deer 184 511 540 304 1,539 
White-tailed deer 318 285 462 385 1,450 
Moose 141 237 301 196 875 
Black bear 4 13 5 9 31 
Elk 21 45 133 108 307 

523 

Total 668 1,091 1,441 1,002 4,202 
Source: Wu 2009, pers. comm. 

5.5.9.8 Trapping 
Trapping in Alberta is governed through the use of a registered trapline system. Trapping area 
(TPA) owners are licensed to harvest in a registered fur management area (RFMA). Owners are 
requested to provide yearly harvest data to ASRD so harvesting can be managed and monitored. 
This information is protected under the Freedom of Information and Privacy Act. Therefore, 
ASRD can only release harvest information after receiving permission from the RFMA license 
holder. 

In Alberta, there are about 2,500 trappers on 1,700 RFMAs. During the 2007–2008 fur trapping 
season, the total value of fur production was almost $3 million, up from $2.1 million worth of fur 
produced during the 2000–2001 season (ASRD 2008c, Internet site). 

Species harvested by the trapping industry include: black bear, wolf, coyote, lynx, fox, beaver, 
red squirrel, muskrat, otter, weasel, mink, fisher and marten. The Project is located in Fur 
Management Zone 2 (Alberta Outdoorsmen 2008b, Internet site). The RFMA lease holders found 
in the LSA are listed in Table 5.5-17 and shown in Figure 5.5-6. 

Table 5.5-17: RFMA Lease holders in the LSA 
RFMA Number RFMA Holder 

1289 Roy, Romeo 
1363 Anderson, Yvonne N 
1736 Trudeau, Andre 
1764 Hackworth, Florence A 

 
Harvest information by species for the four RFMAs is provided in Table 5.5-18. The Alberta 
Trappers’ Compensation Program provides a framework for compensating trappers in RFMAs for 
trapping-business losses related to industrial activities on Crown land (ASRD 2008d, 
Internet site). 
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Table 5.5-18: Trapping Harvest Information for Entire RFMAs Intersected by the LSA 
Species 2004 2005 2006 2007 2008 2004–2008 

Beaver 76 122 138 67 87 490 
Black bear 3 4 3 0 0 10 
Coyote 27 21 7 20 24 99 
Fisher 9 8 13 15 13 58 
Fox 0 1 0 0 0 1 
Lynx 2 1 2 1 2 8 
Marten 18 14 4 38 33 107 
Mink 0 1 3 7 2 13 
Muskrat 0 21 9 1 0 31 
Otter 1 1 4 0 0 6 
Red squirrel 486 508 149 474 122 1,739 
Weasel 22 29 4 61 16 132 
Wolf 0 6 10 8 6 30 
Total 644 737 346 692 305 2,724 
Source: Wu 2009, pers. comm. 

5.5.9.9 Fishing 
ASRD regulates all fishing and angling within the province of Alberta. The province is divided 
into three distinct management zones based on ecosystem type (i.e., Eastern Slopes, Parkland-
Prairie and Northern Boreal). The ecosystem zones are further divided into watershed units to 
ensure that fishing regulations meet the specific waterbodies and fish population needs for 
individual areas (Alberta Outdoorsmen 2008b, Internet site). 

The RSA is located within Fisheries Management Zone 3 (Northern Boreal Zone), Watershed 
Unit NB3. This area is characterized by low-gradient streams draining areas of muskeg which, in 
turn, drain into the larger watersheds of the area (Alberta Outdoorsmen 2008c, Internet site). The 
RSA is located in the Peace River watershed. 

Popular game fish in Zone 3 are yellow perch, northern pike, walleye, lake whitefish, Arctic 
grayling and lake trout (Alberta Outdoorsmen 2008b, Internet site). Fishing locations and seasons 
in the RSA and fish species limits for each location are further described in Appendix 5A. 

No sport or recreational fisheries use (e.g., popular angling areas, guide and outfitter companies) 
occurs in the LSA because of the shallowness and poor fisheries capability of LSA waterbodies. 
Better opportunities for sport fishing exist in the Peace and Cadotte Rivers, and Haig and Swan 
Lakes. See Volume IIB, Section 5: Aquatic Ecology, for a discussion of fish and fish habitat. 

5.5.9.10 Non-consumptive Recreation 
The LSA supports minimal formal recreation or tourism. The Town of Peace River to the west of 
the Project has community recreation facilities such as baseball diamonds, community halls, 
skating rinks, pools and other civic facilities. Recreation facilities and use are described in 
Section 2: SEIA. 

The tourism base in the RSA continues to grow as traffic increases and tourism companies 
expand (Bergeron 2009, pers. comm.). Outdoor recreation activities in the RSA include non-
consumptive resource use such as tours, camping, hiking, cross-country skiing, canoeing, boating, 
off-road exploring, and snowmobiling. Consumptive recreation includes hunting, fishing, 
trapping, and berry picking (discussed previously). Although some recreational users travel 
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through the RSA to access other areas, camping, canoeing, hiking and boating are not common in 
the RSA because of wet conditions, limited access, and existing industrial development. 

5.5.9.10.1 Parks and Recreation Areas 
The LSA and RSA contain no formal recreation areas and campgrounds. Many campgrounds and 
day use areas are present in the Town of Peace River and throughout the Peace River region 
(Alberta First 2009, Internet site). 

5.5.9.10.2 Water-based Activities 
The main recreational rivers in the Peace River region are the Peace and Smoky Rivers (neither is 
located in the RSA). The main recreational activities on these rivers include fishing, boating, and 
canoeing. Commercial companies based out of Peace River operate guided boat trips on local 
rivers. Peace Island Tours offers river cruises on the Peace River to Peace Island including 
wildlife viewing, photography, birding, and hiking, and offers overnight camping on Peace Island 
(Peace Island Tours 2006, Internet site). Riley J Outdoor Adventures offers river boat rides on the 
Smoky River and wilderness tours in the region (Riley J Outdoor Adventures 2009, Internet site). 
The main recreational lakes in the area include Simon Lakes and several smaller lakes located 
within the RSA as well as Cadotte Lake, located just outside of the RSA (Bergeron 2009, pers. 
comm.). The main recreational activities on these lakes include canoeing, boating and fishing 
(Bergeron 2009, pers. comm.). No lakes within the LSA were identified as recreational lakes. 

5.5.9.10.3 Land-based Activities 
Many Peace River residents own snowmobiles for personal use and the Peace River region is 
home to extensive groomed and ungroomed trail systems (SnoRiders West 2009, Internet site). 
Companies offer snowmobile tours and snowmobile clubs are active in the region. These groups 
are not located within the RSA but have the potential to use the RSA for snowmobiling and all-
terrain vehicle (ATV) use. Snowmobiling is also available on the Three Creeks Grazing Reserve 
(ASRD 2008a Internet site). 

Cross-country ski trails are found in selected parks and recreational areas; there are also trails in 
designated areas within municipalities. There are many trails throughout Peace River and along 
the Peace River Valley used for cross-country skiing. Cross-country skiers also use the Three 
Creeks Provincial Grazing Reserve (ASRD 2008a, Internet site). 

Most hiking is casual use of trails in developed recreation areas such as provincial parks and 
recreation areas. Hiking is popular on trails along the Peace River Valley. No formal hiking trails 
are known within the LSA and hiking is unlikely because of limited access and industrial 
development. Horseback riding is a popular activity in the Peace River region. The Sandy Ridge 
Ranch and Stables and Northbase Outdoor Ranch both provide training and tours. Horseback 
riding is also available in the Town of Peace River. Although these companies operate outside of 
the RSA, they have the potential to use the area within the RSA. 

5.6 Application Case 

5.6.1 Potential Effects 
Potential effects to land and resource use from the Project will be associated with: 

• site clearing and infrastructure development (including use of aggregate resources) 
• increased human population 
• change in aesthetics such as noise and visual quality 
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Effects from Project activities are interpreted by identifying changes, or effects, in the indicators 
of land and resource use. 

Clearing areas for Project infrastructure will lead to a change in access, which can alter land and 
resource use. In addition, if not properly managed, clearing of vegetation and linear disturbance 
can cause landscape fragmentation, changes in vegetation regime and soil erosion. Clearing and 
disturbance will be greatest during construction of the Project which also requires aggregate 
resources for roads, well pads, and plant facilities. 

The Project includes plant facilities, well pads, and linear corridors such as roads, pipelines and 
transmission lines. These developments will account for 1,495.80 ha of total disturbance or 
10.2% of the LSA. However, the footprint will result in 593.26 ha of new disturbance or 4.0% of 
the LSA. Some of the proposed linear corridors will follow existing disturbances such as seismic 
lines, limiting further disturbance in the area (see Volume I, Section 8: Infrastructure). Pipelines 
for the Project will be both above ground and below ground. Above-ground pipelines will 
connect the CPFs with the well pads. In total, 353.1 ha are expected to be required for pipelines 
and rights-of-way (ROWs). 

Additional land disturbances will be minimal throughout the Project’s operation and reclamation. 
The Conservation and Reclamation (C&R) Plan (see Volume IIC, Section 6) provides details on 
soil and vegetation management and mitigation of impacts from site clearing and infrastructure 
development. 

Clearing associated with Project construction will remove merchantable timber from the LSA. 
Forestry activity adjacent to infrastructure could be limited for the duration of the Project. This 
will decrease the productive land base available to DMI for harvesting merchantable timber 
during this period. 

An increase in regional human population during operations will result in a proportional increase 
in recreational and land and resource use activities, including fishing, hunting and trapping, berry 
picking and use of camping and lodging facilities. Aesthetics in the LSA might affect perceived 
enjoyment of recreational activities. The Project effect of noise is discussed in the noise 
assessment (see Volume IIA, Section 4). 

5.6.2 Mitigation 
The mitigation strategies for each indicator affected by the Project are shown in Table 5.6-1. 

5.6.3 Residual Effects 

5.6.3.1 Land Use Planning and Resource Integration 
Shell plans to work with other land and resource users to maximize integration of resource 
management, where possible. Shell currently has a working relationship with DMI and will 
continue to discuss forest harvest activities with DMI. Shell will follow the relevant FireSmart 
Guidelines (Partners in Protection 2003, Internet site) including having appropriate setbacks from 
forest and surface vegetation and providing firefighting equipment. The Project is consistent with 
the intent of regional land and resource development policy. No conflict exists between the 
Project and land use planning in the RSA. 

5.6.3.2 Environmentally Important Areas 
One environmentally important area will be directly affected by the Project, as it is located in the 
LSA. The river source water station is located in the Peace River ESA. The upgrade to the 
existing river source water station will occur and there is currently an all-weather access road 
servicing the facility. 



Shell Canada Limited Page 5-31 Land and Resource Use – Volume IID 
Peace River In Situ Expansion Carmon Creek Project November 2009 
 

Table 5.6-1: Land and Resource Use Mitigation Strategies 
Indicator Mitigation Strategies 

Land use zoning 
and planning 

Not applicable 

Environmentally 
important areas 

Not applicable  

Traffic Discussed in Section 2: SEIA 
Railroad Not applicable 
Airstrips Not applicable 
Historic Trails Not applicable 
Surface and 
subsurface 
interests 

• practice principles of integrated resource planning and, when applicable, consult other 
surface and subsurface lease holders 

• work cooperatively with oil and gas producers and forestry on issues of mutual concern 
• develop road use agreements with other operators 

Aggregate 
resources 

• reclaim aggregate resources from abandoned well pads and use them for the 
construction of new pads and roads; reuse gravel, where possible 

• optimize road construction with other resource users in the LSA, to reduce the use of 
road grade gravel 

Agriculture Not applicable 
Forestry • work with DMI on an integrated land management practices 

• consult with DMI before harvesting merchantable timber 
• consult with DMI regarding reforestation 
• conduct environmental monitoring to evaluate the success of reclamation efforts 

Consumptive 
recreation - berry 
picking 

• devegetate and reclaim cleared areas according to the C&R Plan 
• water roads or apply approved dust suppressants to reduce the amount of dust on Shell 

roads where appropriate to reduce dust impacts on berries 
• limit the width of the ROW by overlapping uses whenever possible 

Consumptive 
recreation - hunting 
and trapping 

• restrict access to plant sites 
• reclaim disturbed areas and implement the C&R Plan that has been developed for the 

Project 
• do not permit hunting and trapping near the CPFs or well pads for safety reasons 
• prohibit Shell employees and contractors carrying firearms when working on Shell sits or 

staying at camp 
• work with trappers to avoid impeding cabin access 
• ensure that Shell employees and contractors respect traplines and trapping equipment 

Consumptive 
recreation - fishing 

• maintain the plan of no new roads or linear disturbances near the region’s lakes that have 
been deemed suitable for fishing 

• protect riparian areas and waterbodies by appropriate buffers 
• ensure that Shell fishing policies are explained to workers 
• limit the width of the ROW by overlapping uses whenever possible and by applying 

restricted access control measures 
Non-consumptive 
recreation 

• eeclaim cleared areas according to the C&R Plan 

 
The residual effect of access on environmentally important areas is neutral, the extent is regional, 
magnitude is negligible and the duration of the effect is long term. The final impact rating is 
predicted with medium confidence and is rated as having no impact. 
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5.6.3.3 Access and Linear Corridors 
Impacts from increased access or human activities associated with construction can negatively 
affect wildlife by increasing hunter access or reducing habitat effectiveness in adjacent areas. A 
discussion of wildlife in the LSA and RSA is provided in Volume IIC, Section 4. 

The Project will increase linear disturbance within the special access areas in the LSA. However, 
existing linear features (including all-weather roads) already permit year-round access into the 
special access areas (including the ungulate winter range along the Peace River). 

The winter season (January 15–April 1) is a critical period for ungulates, therefore, clearing 
activities related to the Project within the ungulate winter range (at the Peace River) will be 
scheduled accordingly. The special access areas are recognized as good upland habitat for moose 
but there are no construction related timing restrictions, however, it is recommended by ASRD 
that access is managed appropriately. 

Impacts of increased access and reduced habitat effectiveness in the special access areas are 
negative, the extent is regional, magnitude is low and the duration is long term. The final impact 
rating is predicted with medium confidence and is rated as low. 

5.6.3.4 Traffic 
The Traffic Assessment for the Project is discussed in Section 2: SEIA. 

5.6.3.5 Railroad 
No railways will be directly affected by the Project as none are located in the LSA. The residual 
effect of the Project on railways is neutral, the extent is regional, magnitude is negligible and 
duration of the effect is long term. The final impact rating is predicted with high confidence and 
is rated as having no impact. 

5.6.3.6 Airstrips 
No airstrips located within the RSA will be directly affected by the Project. The residual effect of 
the Project on airstrips is neutral, the extent is regional, magnitude is negligible, and the duration 
of the effect is long term. The final impact rating is predicted with high confidence and is rated as 
having no impact. 

5.6.3.7 Historic Trails 
No historic trails will be directly affected by the Project as none are located in the LSA. Further 
information on historic resources is discussed in Section 3: Historic Resources. The residual 
effect of the Project on historic trails is neutral, the extent is regional, magnitude is negligible, 
and the duration of the effect is long term. The final impact rating is predicted with medium 
confidence and is rated as having no impact. 

5.6.3.8 Surface and Subsurface Interests 
The principles of integrated resource planning will be practiced and, when applicable, other 
surface and subsurface lease holders will be consulted so that Project-related effects can be 
limited. Shell will continue to work cooperatively with other industry and stakeholders in the area 
on issues of mutual concern and will continue to build relationships. Shell will develop road use 
agreements with other operators to minimize the need for new roads into the region. The Project 
is not expected to change or limit energy, oil or gas-related disposition holders from carrying out 
their operations. 
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The residual effect on surface and subsurface interests is negative, extent is local, magnitude is 
low and duration of the effect is long term. It is considered continuous and reversible in the long 
term. The final impact rating is predicted with medium confidence and is rated as negligible. 

5.6.3.9 Aggregate Resources 
Aggregate resources are a non-renewable resource and are identified and licensed for use by the 
provincial government. They are abundant within the Peace River region and it is estimated the 
Project might require 454,253 m3 of aggregate resources in total. Where practical and to reduce 
requirements, Shell plans to reuse gravel during progressive reclamation for use on new well 
pads, and will coordinate road construction with other users such as forestry. Any additional Shell 
aggregate resource pits found and used in the LSA will be reclaimed according to the C&R Plan 
(see Volume IIC, Section 6). 

The residual effect on aggregate resources is negative, extent is extra-regional, magnitude is low 
and the duration of the effect is long term. It is considered regular and irreversible. The final 
impact rating is predicted with low confidence and is rated as low. 

5.6.3.10 Agriculture 
No agricultural activities will be directly affected by the Project as none are located in the LSA. 
The Project will not directly affect the Three Creeks Grazing Reserve as it is outside of the LSA. 
The residual effect of the Project on agriculture is neutral, the extent is local, magnitude is 
negligible and duration of the effect is long term. The final impact rating is predicted with 
medium confidence and is rated as having no impact. 

5.6.3.11 Forestry 
Pre-disturbance and reclaimed areas as well as percentages of forested land in the LSA are 
provided in Table 5.6-2 by TPR. Pre-disturbance and reclaimed areas and percentages in the 
white area of the LSA are identical because the area to be cleared for the Project is non-forested 
land with no TPR rating. TPRs were obtained from AVI data and predicted vegetation 
communities after reclamation (see Volume IIC, Section 3: Vegetation). 

Table 5.6-2: Residual Effects to TPR - LSA Green Area 
TPR Pre-

disturbance 
(ha) 

Application 
Case 
(ha) 

Percent 
change in 

LSA 

Reclamation 
(ha) 

Reclamation 
(% change 

in LSA) 
Good 654 592 -0.5 646 -0.06 
Moderate 4,235 3,724 -4.0 4,238 + 0.02 
Fair 1,010 861 -1.2 1,018 + 0.06 
Unproductive 4,439 4,080 -2.8 4,515 + 0.59 
No TPR 2,550 3,631 +8.4 2,471 -0.61 
Total Area 12,888 12,888 n/a 12,888 n/a 
Note: 
n/a – not applicable. 

 
Impacts to forestry because of a reduction in productive land from the Project’s construction are 
predicted to be minimal, provided mitigation measures are properly implemented to ensure 
maximum use of commercial timber, and that compensation for timber loss is paid to commercial 
operators in accordance with applicable requirements. 

Reforestation of reclaimed areas will require many years after Project closure to achieve the stand 
volume and age considered commercially productive. To reflect this, areas in the LSA that are 
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assumed to be reforested were set to a TPR of unproductive at the time of reclamation. The 
simulation model used by DMI to calculate harvest amounts sets 70 years as the minimum 
acceptable harvest age for merchantable timber in the FMA (DMI 1999 and 2001). Therefore, for 
this assessment, about 75 years (includes the time when reclamation is considered complete) is 
used as an outside temporal boundary. Considering this temporal boundary and provided that 
proper reclamation is implemented, residual impacts to forestry are considered to be neutral in 
direction, regional, long term in duration, and the overall impact rating to forestry is negligible. 

5.6.3.12 Recreation 
Increase in access can have both positive and negative effects on recreational use and will likely 
be taken advantage of by both consumptive and non-consumptive recreational users. Overall, 
consumptive and non-consumptive recreational uses can be enhanced by greater access to remote 
locations and users who prefer remote areas will now have greater access. However, it is not 
known if the number of people who prefer to use remote areas will increase. In addition, and as a 
result of the increase in access, more people in the region might choose to participate in 
consumptive and non-consumptive activities. The extent of increased access in the LSA is related 
to increased (new) linear disturbances, estimated to be 2.4% of the LSA. 

The following sections describe the impact that increased access will have on each of the 
recreational use indicators. 

5.6.3.12.1 Consumptive Recreation 
The effect of increased access and greater ease of access to remote areas is competition for 
consumptive resources such as berry picking, hunting and fishing. This competition might 
displace some users. 

The Project locations were selected based on a number of factors including maximizing the use of 
existing land disturbances, maintaining an appropriate buffer around waterbodies and 
watercourses where practical, and locating the CPFs on upland areas. Entry to the CPFs will be 
restricted to company personnel. 

Linear corridors, such as pipeline ROWs or roads to well pads, will provide access to previously 
remote locations within the land and resource use LSA. However, given the amount of existing 
linear disturbances, very little of the LSA is considered remote. 

5.6.3.12.2 Berry Picking 
Dust from vehicular traffic might settle on berry patches, making berries unpalatable before 
washing. Where feasible in the forest management plan, vegetation buffers will be maintained 
along roadsides to limit dust migration. 

The footprint will remove 11.6 ha (4.0%) of potential Baseline Case blueberry habitat and 
1,035.6 ha (11.7%) of potential Baseline Case cranberry habitat in the LSA, thereby potentially 
reducing berry picking. Increased access might bring more berry pickers to more remote areas, 
and some patches previously accessed by a few users might become popular. However, it is 
unlikely that berry picking will become a common activity in the LSA as access already exists 
and because of wet conditions. 

Reclamation of the Project is expected to increase blueberry habitat by 0.6 ha over the Baseline 
Case value and decrease cranberry habitat by 283.7 ha. 

The residual effect of the change of access on berry picking after mitigation is negative, the 
extent is local, magnitude is low, and duration of the effect is long term. It is considered 
continuous and reversible in the long term. The final impact rating is predicted with medium 
confidence and is rated as negligible. 
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5.6.3.12.3 Hunting and Trapping 
An increase in regional population could result in a proportional increase in hunting. Increased 
access in the LSA, along with increased pressure on wildlife habitat from resource development, 
might limit hunting and trapping success or mean greater numbers of animals are successfully 
harvested. 

Land clearing and terrain modification from Project activities have the potential to affect wildlife 
movement, both by causing direct habitat loss and by increasing human and predator access to 
remote areas. Therefore, habitat effectiveness could be reduced as a result of increased density of 
linear features. Construction, operation and closure of the Project will have various impacts on 
wildlife habitat availability, habitat effectiveness and habitat connectivity, and might lead to 
direct and indirect mortality and displacement of wildlife. These effects on wildlife habitat have 
the potential to reduce wildlife available for hunting and trapping activities. A discussion of 
wildlife in the LSA and RSA is provided in Volume IIC, Section 4. 

Hunting and trapping is a publicly managed activity through licensing, although traditional users 
are not subject to the licensing limitations. Hunting and trapping will not be permitted near the 
CPFs or well pads for safety reasons. In order to reduce direct effects to hunting, Shell employees 
and contractors will be discouraged from hunting and prohibited from carrying firearms when 
working on Shell sites or staying at camp. Shell employees and contractors will be required to 
respect traplines and trapping equipment. In cases where impacts cannot be mitigated, Shell will 
continue to consult with affected trappers to identify appropriate compensation for the impacts on 
their trapping activities. Project effects on wildlife were assessed as low to medium magnitude 
impacts, given the indicators and areas considered. Details of these impact assessments are 
provided in Volume IIC, Section 4. 

The residual effect of the change in access on hunting and trapping is negative, extent is local, 
magnitude is low and duration of the effect is long term. It is considered continuous and 
reversible in the long term. The final impact rating is predicted with low confidence and is rated 
as low. 

5.6.3.12.4 Fishing 
New roads or linear disturbances are not planned near regional lakes deemed suitable for fishing. 
No change in access to these lakes will occur. Regional population increases might increase the 
amount of fishing in the RSA. However, fishing is managed as a public resource through 
provincial licensing requirements and fish and game inspections. Shell employees and contractors 
will be discouraged from hunting or fishing in the RSA. The residual effect of the change in 
access on fishing is neutral, the extent is regional and the magnitude is negligible. The final 
impact rating is predicted with low confidence and is negligible. 

5.6.3.13 Non-consumptive Recreation 
An increase in access in the LSA might facilitate an increase in impromptu recreational activities 
such as snowmobiling, camping, driving ATVs and cross-country skiing. An increase in 
population growth might increase the number of people engaging in non-consumptive recreation. 
Construction of the Project will have an onsite camp with formal recreation facilities for 
construction workers. These workers are not expected to be heavy users of local camping, boating 
and municipal recreational facilities. Personnel who move to the region will likely contribute to 
the ongoing use of all formal recreation facilities. Increased population will also likely result in 
increased formal recreation facilities in the long term. The residual effect of increased access on 
non-consumptive recreation is both positive and negative, the extent is regional, magnitude is 
negligible and duration of the effect is long term. It is considered continuous and reversible in the 
long term. The final impact rating is predicted with low confidence and is negligible. 
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5.7 Planned Development Case 
The Application Case assessment considered the combined effects of the Project and existing and 
approved projects and activities. The Planned Development Case considers the Project’s effects 
combined with other existing, approved and planned projects and activities predicted to overlap in 
time and space with the Project’s effects. To be considered as part of the Planned Development 
Case, Project effects must have a final impact rating of negligible or higher. 

5.7.1 Access and Linear Corridors 
Few planned projects will contribute cumulatively to the Project impacts. They consist primarily 
of additional linear disturbances, most of which parallel existing disturbance. Therefore, very 
little new access is being created. No developments are planned near the river source water 
station. Impacts of increased access and reduced habitat effectiveness in the special access areas 
are negative, the extent is regional, magnitude is low and the duration is long term. The final 
impact rating is predicted with medium confidence and is rated as low. 

5.7.2 Surface and Subsurface Interests 
The principles of integrated resource planning will be practiced and, when applicable, other 
surface and subsurface lease holders will be consulted so that Project-related effects can be 
limited. Few other projects have been disclosed within the RSA. However, Shell continues to 
consult with neighbouring projects to ensure that issues are resolved. The effect on surface and 
subsurface interests is negative, extent is local, magnitude is low and the duration of the effect is 
long term. It is considered continuous and reversible in the long term. The final impact rating is 
predicted with medium confidence and is rated as negligible. 

5.7.3 Aggregate Resources 
The cumulative impact on aggregate resources is negative. Presently, there are enough known 
extra-regional aggregate resources to meet the probable long-term cumulative demand. As it is a 
limited resource, depletion of local sources might force industry to bring in aggregate resources 
from other locations that are farther from the projects. This would be expensive and will increase 
the need for trucks on roadways. Continued integrative resource planning might alleviate some of 
the potential pressure on the local aggregate resources. 

The Planned Development Case effect on aggregate resources is negative, extent is extra-
regional, magnitude is medium and duration of the effect is long term. It is considered regular and 
irreversible. The final impact rating is predicted with low confidence and is rated as low. 

5.7.4 Forestry 
The impact of the Project to forestry is predominantly mitigated by the timber damage assessment 
compensation provided to DMI, the FMA holder, by industry and the possibility of reforestation 
after reclamation. The existing, planned and approved activities will affect the TPR, which is 
shown with and without the inclusion of the Project in Table 5.7-1 and Table 5.7-2. Therefore, the 
planned development case effect to forestry is rated as negative in direction, regional in 
geographical extent, low in magnitude, long term in duration and reversible. The confidence 
rating in these predictions is high. The overall impact rating is negligible. 
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Table 5.7-1: TPRs for the Planned Development Case in the Green Area  
of the LSA 

TPR Planned Development Case 
without the Project  

(ha) 

Planned Development Case 
with the Project  

(ha) 
Good 653 592 
Moderate 4,225 3,716 
Fair 1,008 860 
Unproductive 4,436 4,077 
No TPR 2,565 3,643 
Total Area 12,888 12,888 
 

Table 5.7-2: TPRs for the Planned Development Case in the White Area  
of the LSA 

TPR Planned Development Case  
without the Project  

(ha) 

Planned Development Case  
with the Project  

(ha) 
Good 0 0 
Moderate 1 1 
Fair 9 9 
Unproductive 0 0 
No TPR 1,816 1,816 
Total Area 1,825 1,825 

5.7.4.1 Berry Picking 
Other planned projects will add a small amount of linear disturbance to the RSA, most of which 
follows existing linear disturbance. It is unlikely the increased linear features will bring more 
berry pickers into the area and it will become a common activity in the LSA. The effect of access 
on berry picking in the Planned Development Case is negative, the extent is local, magnitude is 
low and the duration of the effect is long term. It is considered continuous and reversible in the 
long term. The final impact rating is predicted with medium confidence and is rated as negligible. 

5.7.5 Hunting and Trapping 
Existing linear features are prevalent throughout the RSA. However, hunters and trappers may 
have easier access into some areas which might increase overall success. Increased access also 
increases fragmentation and habitat loss which might result in a decrease in wildlife population 
and a decrease in overall hunting and trapping success. Disclosed planned projects in the RSA 
currently contribute to a very small increase in access; most linear features follow existing linear 
disturbances. The Planned Development Case effect on hunting and trapping is negative, the 
extent is regional, magnitude is low and duration of the effect is long term. It is considered 
continuous and reversible in the long term. The final impact rating is predicted with low 
confidence and rated as negligible impact throughout the Project’s operations. 

5.7.5.1 Fishing 
Planned projects in the RSA do not include roads or linear disturbances near regional lakes 
deemed suitable for fishing and no change to access will occur. Regional population increases 
might increase the amount of fishing in the RSA. However, fishing is managed as a public 
resource through provincial licensing requirements and fish and game inspections. The effect of 
the cumulative change in access on fishing is neutral, extent is subregional and magnitude is 
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negligible. The final impact rating is predicted with low confidence and rated as a negligible 
impact. 

5.7.5.2 Non-consumptive Recreation 
Planned projects in the RSA contribute to a small increase in linear disturbance in the RSA, most 
of which follows existing linear features. Due to the small increase in access in the LSA in the 
Planned Development Case, the impact of increased access on non-consumptive recreation is 
both positive and negative, the extent is regional, magnitude is negligible and the duration of the 
effect is long term. It is considered continuous and reversible in the long term. The final impact 
rating is predicted with low confidence and is rated as negligible. 

5.8 Monitoring and Adaptive Management 
Shell will continue engagement with stakeholders to determine the effectiveness of mitigation 
implemented. In keeping with the principles of adaptive management, mitigation strategies will 
be continually updated throughout the Project’s life. 

5.9 Summary 
The construction and operation of the Project will have impacts on land and resource use within 
the RSA. In particular, construction and operation of Project infrastructure will increase linear 
access, reduce the productive land base for hunting, berry picking and trapping, use aggregate 
resources, and the footprint will affect forestry operations within the LSA. Cumulative effects on 
these resources might also occur from other projects in the RSA. Summaries of impacts for the 
Application Case and Planned Development Case are provided in Table 5.9-1 and Table 5.9-2. 

The Project is consistent with the intent of the regional land and resource development policy. No 
conflict exists between the Project and land use planning in the RSA. Therefore, there is no 
impact. 

One environmentally important area, the Peace River ESA, is located in the RSA, , which 
encompasses the river source water station. Upgrades to the existing river source water station 
will be made using an existing all-weather access road servicing the facility, therefore, the overall 
effect of access in environmentally important areas is considered to have no impact. 

No railroads or operating airstrips are located in the RSA. Therefore the Project will have no 
impact on these land uses. 

The Project will increase linear access within the LSA and specifically within special access 
areas. The existing river source water station is planned to be upgraded; however, an all-weather 
road already services the facility; therefore, no impacts are expected. No timing restrictions are 
associated with special access areas; however, it is recommended that access is managed 
appropriately. Impacts as a result of increased access within special access areas are predicted to 
be low. Few planned projects will contribute cumulatively to the Project’s impacts which consist 
of additional linear disturbances. The cumulative impact is predicted to be low. 

Shell works cooperatively with other industrial operators on issues of mutual concern (such as 
access control and road sharing) and will continue to build relationships with other regional 
operators in the future. Impacts to surface or subsurface disposition holders are expected to be 
negligible. As a result of the limited impacts from cumulative effects in the Planned Development 
Case, the impact is considered to be negligible. 

Aggregate resources are identified and licensed for use by the provincial government. Aggregate 
resources are abundant within the Peace River region. Based on the aggregate resources available 
to Shell and the abundance of gravel and sand resources in the region, the impact to aggregate 
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resources from the Project is expected to be low. Although aggregate resources in the region are 
expected to be sufficient to meet current demand, the Planned Development Case effect to 
aggregate resources is considered low because gravel and sand are a limited resource. 

As there is no agricultural activity or historic trails in the LSA, there will be no Project impacts. 

Impacts to forestry operations in the LSA will result from clearing activities required for Project 
construction. An integrated land management strategy with DMI is planned to coordinate access 
and maximize the recovery and use of commercially salvageable timber. The impact rating to 
forestry from the Project is considered negligible. Other projects currently disclosed in the RSA 
consist of linear features, most of which follow existing linear features. The overall impact rating 
for the Planned Development Case is negligible. 

The Project will reduce the productive land base for berry picking. However, it is unlikely that 
berry picking will be a common activity in the LSA because of limited access and wet conditions. 
Overall, the impacts to berry picking are considered to be negligible. Other planned projects 
include additional linear features; however, some of this will occur along existing linear features. 
Therefore, the cumulative effects of increased access and impacts to berry picking areas are 
predicted to be negligible. 

Construction and operation of the Project, and increased access in the LSA, could limit hunting 
and trapping success, or mean greater numbers of animals are harvested. An increase in regional 
population might result in a proportional increase in hunting in the RSA. Impacts to hunting and 
trapping are rated as low. Other planned projects within the RSA currently contribute to a very 
small increase in access. Therefore, the Planned Development Case effect on hunting and 
trapping is negligible. 

An increase in access in the LSA might facilitate an increase in impromptu non-consumptive 
recreational activities. An increase in population growth might increase the number of people 
engaged in non-consumptive recreation. The impact to non-consumptive recreational activities is 
expected to be negligible. As other projects add only a small amount of linear disturbance in the 
Planned Development Case, impacts are considered negligible.  
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Table 5.9-1: Final Impact Rating Summary Table (Application Case) 
 Direction Geographic 

Extent 
Magnitude Duration Frequency of 

Occurrence 
Permanence Confidence Rating 

Land use zoning and 
planning 

Not applicable as there is no conflict between the Project and land use planning in the RSA 

Environmentally 
important areas 

Neutral Regional Negligible Long term Occasional Reversible in long 
term 

Medium No Impact 

Access and linear 
corridors 

Negative Regional Low Long term Occasional Reversible in long 
term 

Medium Low 

Railroad Neutral Regional Negligible Long term Isolated Reversible in long 
term 

High No impact 

Airstrips Neutral Regional Negligible Long term Isolated Reversible in long 
term 

High No impact 

Historic trails Neutral Regional Negligible Long term Occasional Reversible in long 
term 

Medium No impact 

Surface and 
subsurface interests 

Negative Local Low Long term Continuous Reversible in long-
term 

Medium Negligible 

Aggregate resources Negative Extra-
regional 

Low Long term Regular Irreversible Low Low 

Agriculture Neutral Local Negligible Long term Isolated Reversible in long 
term 

Medium No impact 

Forestry Neutral Regional Low Long term Continuous Reversible in long 
term 

High Negligible 

Berry picking Negative Local Low Long term Continuous Reversible in long 
term 

Medium Negligible 

Hunting and trapping Negative Local Low Long term Continuous Reversible in long 
term 

Low Low 

Fishing Neutral Regional Negligible Long term Continuous Reversible in long 
term 

Low Negligible 

Non-consumptive 
outdoor recreation 

Positive and 
Negative 

Regional Negligible Long term Continuous Reversible in long 
term 

Low Negligible 
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Table 5.9-2: Final Impact Rating Summary Table (Planned Development Case) 
 Direction Geographic 

Extent 
Magnitude Duration Frequency of 

Occurrence 
Permanence Confidence Rating 

Access and linear 
corridors 

Negative Regional Low Long term Occasional Reversible in long 
term 

Medium Low 

Surface and subsurface 
interests 

Negative Local Low Long term Continuous Reversible in long 
term 

Medium Negligible 

Aggregate resources Negative Extra-
regional 

Medium Long term Regular Irreversible Low Low 

Forestry Negative Regional Low Long term Regular Reversible in long 
term 

High Negligible 

Hunting and trapping Negative Regional Low Long term Continuous Reversible in long 
term 

Low Negligible 

Berry picking Negative Local Low Long term Continuous Reversible in long 
term 

Medium Negligible 

Fishing Neutral Sub-regional Negligible Long term Continuous Reversible in long 
term 

Low Negligible 

Non-consumptive 
outdoor recreation 

Positive and 
Negative 

Regional Negligible Long term Continuous Reversible in long 
term 

Low Negligible 
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5A. Supplemental Land Use Information 

Table 5A-1: Alberta Land Classification Descriptions 
Land 
Classification 

Description 

Ecological 
Reserves 

Samples of functioning ecosystems protected for scientific research, education and 
heritage appreciation. Road access and facilities are not developed. 

Wildland 
Parks 

Encompass large areas of natural landscape where human developments and 
interference with natural processes are minimized. Wildland Parks accommodate a wider 
range of outdoor recreation pursuits than Wilderness Areas, including hunting, fishing and 
the use of horses. 

Provincial 
Parks 

Provincially significant natural and historical landscapes and features. A range of facilities 
along with interpretive and educational programs enhance opportunities for visitors to 
explore, understand, appreciate and respect the natural environment. 

Wilderness 
Areas 

Large areas that retain their primeval character, unaffected by human influences. Visitors 
travel on foot to experience solitude and personal interaction with nature. 

Natural Areas Protect special and sensitive natural landscapes of local and regional significance while 
providing opportunities for education, nature appreciation and low intensity recreation. 
Facilities are limited to staging areas, trails and signs. 

Provincial 
Recreation 
Areas 

Cater to a wide range of intensive recreation pursuits in natural, modified, or man-made 
settings. Most Recreation Areas have little or no preservation value due to the levels of 
facility development, intensity of visitor use and frequently small size. 

Heritage 
Rangelands 

Preserve and protect natural features that are representative of Alberta's prairies; grazing 
is used to maintain the grassland ecology. 

Source: ATPR 2009, Internet site. 

Table 5A-2: Hunting Seasons for WMU 520 
Species Type Archery1 General2 
Mule deer Antlered August 25–31 September 1–November 30 
White-tailed deer Antlered and 

antlerless 
August 25–31 September 1–November 30 

Moose Antlered August 25–31 September 1–October 31 
November 1–303 

Elk Antlered  August 25–September 16 September 17–November 
30 

Fall 2007 August 25–31 September 1–November 30 Black bear 
Spring 2008 None April 17–June 15 

Ruffed and spruce grouse n/a None September 1–November 30 
Sharp-tailed grouse n/a None September 1–November 30 
Ptarmigan n/a None September 1–December 15 
Ducks n/a None September 1–December 16 
Coots, common snipe n/a None September 1–December 16 
White-fronted and Canada geese n/a None September 1–December 16 
Snow and Ross' geese n/a None September 1–December 16 
Notes: 
1 Archery = the time of the season in which only a bow and arrow can be used to hunt. 
2 General = the time of season in which a firearm, cross-bow and bow and arrow can be used to hunt. 
3 Hunters with Antlered Moose Special Licences obtained through a draw are not eligible to hunt during this season. 
n/a:  not applicable 
Source: Alberta Outdoorsmen 2008a, Internet site. 
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Table 5A-3: Hunting Seasons for WMU 523 

Species Type Archery1 General2 
Mule deer Antlered August 25–

September 16 
September 17–November 30 

White-tailed deer Antlered and 
antlerless 

August 25–
September 16 

September 17–November 30 

Moose Antlered August 25–
September 23 

September 24–October 31 
November 1–30 

Elk Antlered  August 25–
September 16 

September 17–November 30 

Fall 2007 August 25-31 September 3–November 30 Black bear 
Spring 2008 None April 17–June 15 

Male pheasants n/a None September 1–October 31 
Ruffed and spruce grouse n/a None September 1–November 30 
Sharp-tailed grouse n/a None October 1–31 
Ptarmigan n/a None September 1–December 15 
Gray partridge n/a None September 1–November 30 
Ducks n/a None September 1–December 16 
Coots, common snipe n/a None September 1–December 16 
White-fronted and Canada geese n/a None September 1–December 16 
Snow and Ross' geese n/a None September 1–December 16 
Notes: 
1 Archery = the time of the season in which only a bow and arrow can be used to hunt. 
2 General = the time of season in which a firearm, cross-bow and bow and arrow can be used to hunt. 
n/a:  not applicable 
Source: Alberta Outdoorsmen. 2008a, Internet site. 
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Table 5A-4: Fishing Locations within the Aquatic Resources RSA 

Fishing Location Fishing Season Fish Species Limit 
Cadotte Lake May 15–March 31 Pike – 3 over 63 cm 
Peace River April 1– October 31 • mountain whitefish – 5 over 30 cm 

• walleye – 3 over 43 cm 
• pike – 3 over 63 cm 
• burbot –10 
• goldeye – 10 
• Arctic grayling – 2 over 35 cm  

(0 between September 1 and October 31) 
• bait allowed in river only 

Peace River tributaries 
(except Mikkwa, Smoky 
and Wabasca River 
drainages) 

June 1– October 31 • mountain whitefish – 5 over 30 cm 
• walleye – 3 over 43 cm 
• pike – 3 over 63 cm 
• burbot –10 
• goldeye – 10 
• Arctic grayling – 2 over 35 cm  

(0 between September 1 and October 31) 
• bait ban 

Other Watershed Unit 
NB3 streams and 
tributaries without site-
specific regulations 

June 1– October 31 • walleye – 3 over 50 cm 
• pike – 3 over 63 cm 
• where present, mountain whitefish limit 5 over 

30 cm; 
• perch – 15 
• lake whitefish – 10 
• burbot – 10 
• Arctic grayling – 2 over 35 cm  

(0 between September 1 and October 31) 
• bait ban 

Source: Alberta Outdoorsmen 2008b, Internet site. 
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