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1 Introduction 
 
Deer Creek Energy Limited (DCEL) has prepared a greenhouse gas emission 
inventory and greenhouse gas management plan in support of the Joslyn North 
Mine Project Environmental Impact Assessment (EIA). 
 
The following steps were undertaken to complete the inventory and management 
plan: 
 

• Calculation of the project’s total greenhouse gas emissions to determine an 
emission forecast covering the life of the project; 

• Estimation of the project’s annual contribution to provincial and national 
greenhouse gas emissions; 

• Calculation of the project’s greenhouse gas emissions intensity and  
comparison to published values for similar projects; 

• Assessment of the project’s continuous improvement plans with a focus on 
greenhouse gas emission management; and 

• Preparation of a greenhouse gas management plan for the project. 
 

2 Background on the Climate Change Issue 
 
Since the early 1990s, the international community has been engaged in a process 
of identifying and gaining an understanding of the implications of global greenhouse 
gas emissions.  The fundamental scientific work has been conducted by a group 
called the Intergovernmental Panel on Climate Change [IPCC].  Although the 
scientific work in this area has been quite controversial, the IPCC concluded that 
climate is changing and that man-made emissions of carbon dioxide are 
contributing to the change. 
 
Concern regarding climate change has resulted in an ongoing international 
negotiation about mechanisms to reduce man-made emissions of carbon dioxide.  
The final result of these negotiations was the development of an international 
protocol whereby nations agreed to reduce greenhouse gas emissions.  Under this 
protocol, national commitments varied.  Canada's target is to reduce national 
greenhouse gas emissions to a level 6% below 1990’s emissions by the period 2008 
to 2012.  Although this does not seem to be a large target, the Canadian economy 
has been growing since 1990 with an accompanying growth in greenhouse gas 
emissions.  Present estimates suggest that to achieve Canada's Kyoto targets, 
carbon dioxide emissions would have to be reduced by 25% and 30%. 
 
To come into force, the Kyoto protocol required ratification by 55 nations 
representing 55% of greenhouse gas emissions in 1990.  The protocol was ratified 
by Canada in 2002 and reached critical mass in 2004 when it was ratified by the 
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Russian Federation.  The government of the U.S.A. has not ratified the protocol and 
thus the American economy will not be directly affected. 
 
It is clear that Canada will take steps to restrict carbon dioxide emissions.  Although 
there is an ongoing debate between the Alberta Government and the Federal 
Government regarding jurisdiction, both governments have promulgated regulation 
that is aimed at ultimately restricting carbon dioxide emissions.   
 

 In Alberta, Bill 37, the Climate Change and Emissions Management Act 
was passed in December of 2003.   

 
 Federally, a notice was posted in the Canada Gazette on March 13, 2004, 

mandating reporting of greenhouse gas emissions from Large Final Emitters 
effective in 2005 for 2004 emissions. 

 
 The Federal Government is currently conducting public consultation regarding 

the implementation of a Canadian Offset Trading Program. 
 

 The Alberta Government is currently conducting public consultation regarding 
the implementation of a Specified Gas Emitters Regulation.  This regulation 
will give the Province the authority to restrict or cap emissions from industrial 
facilities. 

 
For companies that have significant emissions of greenhouse gases this means that 
climate change can no longer be viewed as an esoteric policy issue.  Companies 
that use fossil fuels are exposed to evolving regulations designed to reduce their 
emissions.   
 
The promulgation of new rules and regulations governing greenhouse gas emissions 
is an issue that must be addressed by companies that are planning to grow their 
business in a carbon restricted environment. 
 

3 A Risk Management Approach 
 
In order to manage climate change risk, companies must be aware of their 
emission levels and the impact on issues such as mandatory reporting, emission 
caps and potential offset obligations.  Once these factors are understood the 
company can rationally determine the level of effort necessary to address these 
issues.  This approach takes the issue beyond the political/policy development front 
and into a standard risk management process which is well understood by Canadian 
businesses.  The risk management approach is designed to ensure that companies 
apply an appropriate level of effort to address climate change mitigation and 
adaptation issues. 
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4 The Terms of Reference  
 
The Terms of Reference for the Joslyn North Mine Project EIA1 (Section 4.7.1) 
states that the following elements are necessary to address greenhouse gas 
emissions and management issues in the EIA report. 
 

Greenhouse Gas Emissions and Management 
 
Provide the following: 
 
a) The expected annual and total greenhouse gas (GHG) emissions over 

the construction, operation and decommissioning phases of  the 
Project; 

b) The Project’s marginal contribution to total provincial and national 
GHG emissions on an annual basis; 

c) The intensity of GHG emissions per unit of bitumen produced and 
discuss how it compares with similar projects and technology 
performance; 

d) How the project design and GHG management plans have taken into 
account the need for continuous improvement with respect to GHG 
emissions; and 

e) Deer Creek’s overall GHG management plans, any plans for the use 
of offsets, (nationally or internationally) and the expected results of 
implementing the plans. 

 
This report addresses the questions posed by the terms of reference.  The report 
provides text and figures for inclusion in the EIA Report.  
 

5 Expected Annual and Total Greenhouse Gas 
Emissions 

 

5.1 Greenhouse Gas Emissions from Combustion Sources 
 
The Joslyn North Mine Project has two distinct phases of construction, operation 
and decommissioning.   
 
Phase I incorporates the construction of a 50,000 bbl per day oil sand mining and 
extraction operation.  This phase includes a pre-production phase as the mine is 
                                            
1 Deer Creek Energy Limited, Terms of Reference - Environmental Impact Assessment 
Report for the Joslyn North Mine Project, September 2005 
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opened and sufficient oil sand is exposed to support the early operation of the 
facility.  Phase I does not include a decommissioning phase since decommissioning 
is incorporated in Phase II of the project. 
 
Phase II incorporates the construction of an additional 50,000 bbl per day oil sand 
mining and extraction operation, bringing the project total to 100,000 bbl of 
bitumen per day.  Since the plant will already be in operation as Phase II is 
constructed, there is no pre-production element associated with this Phase. 
 
Table 1 summarizes the annual greenhouse gas emissions from the Joslyn Project 
Phase I and Phase II.  The table outlines the greenhouse gas emissions from 
construction, pre-production, operation and decommissioning stages of the project.  
 

Table 1:  Annual Greenhouse Gas Emissions 
 

 Greenhouse Gas Emissions 
(tonnes CO2e per year)3 

 Direct Indirect Total 
    

   Phase I 
   

Construction 29,813 74,4601 104,273 
Pre-Production 51,172 - 51,172 
Operation 321,103 224,3151 545,418 

    
   Phase II 
   

Construction 27,296 66,6401 93,936 
Operation 1,054,125 157,5682 1,211,689 
Decommissioning 28,928 37,2301 66,158 

 

Notes:   
 

1) Purchased electricity 
2) Emissions from electricity sales from cogeneration unit 
3) CO2e = carbon dioxide equivalent 

 
Greenhouse gas emission values have been separated into direct and indirect 
emissions to account for electricity purchases during Phase I and off-site electricity 
sales during Phase II.  At full operation the project will be generating 1,211,689 
tonnes per year (CO2e) of greenhouse gas emissions. 
 
The numbers presented in Table 1 demonstrate that:   
 

• Greenhouse gas emissions during Phase II of the project are much higher 
than during Phase I.  Phase II emissions represent the greenhouse gas 
emissions from a 100,000 bbl per day operation, twice the production level of 
Phase I.   
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• Phase II incorporates on-site electricity generation which increases direct 
greenhouse gas emissions.   

• Phase II construction emissions are slightly lower than construction 
emissions from Phase I since Phase II can use some shared facilities and 
infrastructure that were already built for Phase I.   

 

5.2 Methane 
 
Methane is emitted from the mine face, tailings pond and dump area.  These 
emissions can be attributed to the disturbances caused by the project.  As the 
project progresses, disturbances from plant operations in these areas will slowly 
increase.  This is reflected by the emission estimates for the years 2014 and 2034.  
In this analysis, these boundary condition values have been used to calculate 
average annual greenhouse gas emissions from Joslyn Project methane sources. 
 
Methane is a powerful greenhouse gas.  Global Warming Potential (GWP) factors 
are used to convert emissions of greenhouse gases into carbon dioxide equivalent 
values.  The GWP for methane is 21.  Each tonne of methane emitted is equivalent 
to 21 tonnes of carbon dioxide.  
 
Methane emissions for this project are summarized in Table 2. 

 
Table 2:  Methane Emissions 

 
 Mine Face Tailings Dump Area 

Annual 
Methane Emissions 

2014 2034 2014 2034 2014 2034 

tonnes/day 2.07 9.19 13.44 23.64 8.80 18.91 
tonnes/year 755 3,353 4,906 8,628 5,057 6,903 

       

Average Lifetime 
Methane  Emissions 

      

tonnes/day 5.63 18.54 13.85 
tonnes/year 2,054 6,767 5,057 

       

Average 
Greenhouse Gas 
Emissions 

      

tonnes/year CO2e 43,134 142,107 106,197 
    

TOTAL  

tonnes/year CO2e 291,438 
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5.3 Fugitive Emissions 
 
Fugitive greenhouse gas emissions represent one other potential source of non-
combustion emissions from the facility.  Fugitive emissions are usually comprised of 
methane and other greenhouse gas leaks from valves, flanges and fittings in 
process operations.  The Joslyn North Mine Project has few pieces of process 
equipment handling these gases, thus fugitive emissions will be very minor 
compared with other process and non-combustion emission sources from the site.  
The level of fugitive emissions is a function of: 
 

• The types of greenhouse gases handled on the site;  
• The number of valves, flanges and fittings in the process; and 
• The age of the operation.   

 
Relative to other projects, the Joslyn North Mine Project does not handle large 
quantities of non-combustion greenhouse gases in its operations.  The only area 
where fugitive emissions of methane gas could potentially occur would be the fuel 
handling facilities.   
 
Based on these considerations, fugitive emissions are considered to be negligible 
and have thus not been estimated for the Joslyn North Mine Project at this time.   
 

5.4 Total Greenhouse Gas Emissions 
 
Total greenhouse gas emissions are outlined in Table 3. 
 

Table 3:  Total Greenhouse Gas Emissions over the Life of the Project 
(tonnes CO2e) 

 
 Direct Indirect Direct 

+  
Indirect 

    
Fuel Use and Combustion Emissions 

    
Construction 173,845 207,740 381,585 

Pre-Production 102,344 - 102,344 
Operation 22,660,298 4,038,098 26,698,396 

Decommissioning/Reclamation 28,928 37,230 66,158 
    

Methane Emissions 
    

Mine Face 883,102 - 883,102 
Tailings 3,112,143 - 3,112,143 

Dump Area 2,287,362 - 2,287,362 
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These values are based on the following assumptions. 
 
Phase I 
 

• Four years of construction 
• Two years of pre-production 
• Greenhouse gas emissions ramp up over the first three years 

 
Phase II 
 

• Two years of construction 
• Greenhouse gas emissions ramp up over three years 
• Nineteen years of production at full capacity 
• One year of decommissioning 

6 Contribution to Total Provincial and National 
Greenhouse Gas Emissions 

 
Table 4 outlines the Joslyn Project’s marginal contribution to total provincial and 
national greenhouse gas emissions on an annual basis.  
 
The Joslyn Project greenhouse gas emissions will increase the total DCEL 
greenhouse gas emission level to 2.25 Mt/year, an increase of DCEL emissions of 
88%. 
 
Although the Joslyn Project’s GHG emissions are relatively large, at 1.05 Mt/year, 
they do not represent a significant increase in the Provincial or National GHG 
emissions inventory.  In both cases, the increases are significantly less than 1%. 
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Table 4:  Contribution to Provincial and National Greenhouse Gas Emissions 
 
 
 GHG 

Emissions 
(Mt CO2e) 

% of 
National 

Total 

% of 
Provincial 

Total 

% of 
Sector 
Total 

 

DCEL Greenhouse Gas Emissions 

DCEL Jocelyn Project - North 
Mine 

1.05 0.14 0.48 2.36 

DCEL SAGD (1) 1.20 0.16 0.54 2.69 

TOTAL Proposed DCEL 2.25 0.31 1.02 5.05 

     

Alberta & Canada Emissions 

Alberta Oil and Gas Sector (2) 44.6 6% 20%  

Alberta Total (2) 221 30%   

National Total (2) 731    
     
1) Nodelcorp estimates based on top-down energy use values - NG primary fuel. 
2) 2002 values from Canada's Greenhouse Gas Inventory, 1990-2002, August 2004 

 

7 Greenhouse Gas Emission Intensity 
 
Greenhouse gas emission intensity will vary depending upon the level of mining, 
electricity generation and steam production in any given year. 
 
Table 5 outlines a comparison of the greenhouse gas emission intensity between 
the Joslyn Project and other oil sand projects. 
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Table 5:  Comparison to Industry Quoted GHG Emission Intensity Values 
 

Project Process 
Quoted GHG 

Emission Intensity 
(kg CO2e/Bbl)* 

   

Joslyn North Mine Project Mining & Extraction 29 – 33 

   

True North – Fort Hills2 Mining & Extraction 31 – 39 

Canadian Natural - Horizon3 
Mining, Extraction & 

Upgrader 
27.4** 

AOSP4 Mining & Extraction 65 

Suncor4 
Mining, Extraction & 

Upgrader 
41.4** 

Syncrude5 
Mining, Extraction & 

Upgrader 
29 – 34** 

 
* Emission intensity values exclude methane emissions since estimates are subject to significant levels of 

measurement and calculation error. 
** Values adjusted to exclude emissions from upgrading operations 

 
    
Most companies consider GHG emission intensity data to be confidential and they 
do not readily quote their results in the public domain.  Generally, companies 
provide this information on a company aggregate basis to protect their proprietary 
interests.  This makes comparative analysis of GHG emission intensity values 
difficult. 
 
Nonetheless, the emission intensities calculated for the Joslyn Project compare 
favorably with publicly quoted values and suggest that the project will operate at 
greenhouse gas emission levels consistent with emission values quoted by industry 
leaders.  
 
 

                                            
2  EUB Decision 2002-089 (October 22, 2002) 
3  Raymond James Equity Research, Canada, Oil Sands In-Situ Projects -  Accessing 80% of Canada's Oil 
 Sands Resource, December 12, 2003 
4  Suncor, Tenth Annual Progress Report on Climate Change, December 2004 
5  John K. Donnelly & Duane R. Prendergast, AECL, Nuclear Energy in Industry:  Application to Oil 
 Production, Proceedings of the 20th Annual Conference of the  Canadian Nuclear Society, 1999 
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8 Greenhouse Gas Management Continuous 
Improvement 

 
Describe how the project design and GHG management plans have 
taken into account the need for continuous improvement with 
respect to GHG emissions. 
 

The Joslyn Project greenhouse gas management plan will take continuous 
improvement into account in three ways: 
 
1. The Project will continue to monitor technology developments that will improve 

energy efficiency and, where economically viable, will implement process 
changes to improve energy efficiency and reduce greenhouse gas emissions. 
 

2. The Project will implement a program of monitoring and measuring methane 
emissions from the mine face, tailings pond and dump areas.  Based on the 
results from these studies, the project will evaluate and, where economically 
feasible, implement changes in the way these facilities are operated or managed 
in order to reduce greenhouse gas emissions.  

 
3. The Project will implement a program of monitoring and measuring fugitive 

emissions.  Based on the results from these studies, the project will evaluate 
and, where economically feasible, implement changes in the way these facilities 
are operated or managed in order to reduce greenhouse gas emissions.  

 

9 Greenhouse Gas Management Plan 
 

9.1 Summary Statement 
 
The Joslyn Project Greenhouse Gas Management Plan can be summarized as 
follows: 
 

• The Joslyn Project GHG emission intensity is very low compared to industry 
norms. 

• The Joslyn Project is utilizing, high efficiency process equipment that will 
continue to minimize greenhouse gas emissions. 

• The Joslyn Project commits to continuous improvement to increase energy 
efficiency and reduce greenhouse gas emissions as a normal management 
practice during the operational phase of the project. 

• Methane emission values quoted for the Joslyn Project are based on industry 
standard estimation approaches.  There are uncertainties associated with 
these approaches.  The Joslyn Project will implement a program of 
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monitoring and measuring methane emissions from the mine face, tailings 
pond and dump areas.  Based on the results from these studies, the project 
will evaluate and, where economically feasible, implement changes in the 
way these facilities are operated or managed in order to reduce greenhouse 
gas emissions.  

• It is expected that there will be no material fugitive greenhouse gas 
emissions from the Joslyn Project.  However, the Project will monitor its 
operations for greenhouse gas leaks and, where economically feasible, will 
undertake modifications to minimize identified fugitive emissions.  

• The Federal and Provincial governments are currently developing greenhouse 
gas management regulations.   

o When regulations are promulgated, the project will ensure that all of 
its operations meet or exceed government standards. 

 

9.2 Management Plan Stages 
 
Greenhouse gas emissions will be managed in three stages: 
 

• Planning; 
• Reporting; and 
• Compliance. 

 
The first stage of a Greenhouse Gas Management Program entails planning.  During 
this phase, the Project will: 
 

• Monitor the greenhouse gas emission regulatory environment: 
• Develop greenhouse gas management monitoring and reporting procedures; 
• Develop engineering tools such as detailed and specific emission factors; and 
• Train personnel in greenhouse gas monitoring and reporting procedures.  

 
Once the project is in operation, it will trigger federal mandatory greenhouse gas 
reporting regulations.  This stage of the Greenhouse Gas Management Program 
incorporates elements of due diligence and of compliance.  Finally, when industry 
standard intensity metrics are imposed, the program will enter into full compliance 
mode with a predominance of activities dedicated to ensuring adherence to federal 
and provincial regulations governing greenhouse gas emissions. 
 
Figure 1 outlines the fundamentals of a Greenhouse Gas Management Program.  
This flowchart is presented to give the project a sense of the key elements of a 
greenhouse gas management strategy.  The program will be based on a continuous 
improvement cycle with feedback at each stage to a planning, resource allocation, 
and procedures development function.   
 
Each stage of the Greenhouse Gas Management Plan will focus on three key 
functions: 
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Planning 
 

 Developing an overarching policy and supporting procedures and 
identifying the resources necessary to deliver the program. 

 
Engineering 
 

 Developing emission factors specific to the project operation and 
analyzing the implications of various greenhouse gas management 
strategies on process equipment, mine, tailings pond and dump 
area operation. 

 
Monitoring 
 

 Keeping abreast of developments in the climate change issue and 
analyzing the impacts of these changes on the project. 
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9.3 Offsets 
 
Environment Canada is in the final stages of public consultation on the proposed 
Canadian Offset System for Greenhouse Gases6.  This system is intended to 
encourage domestic greenhouse gas reduction activities that are not covered by 
Federal greenhouse gas regulations.   
 
Under this system, businesses will be able to sell offset credits when they 
implement projects that result in incremental emission reductions or removals 
beyond what they would have achieved under normal business activities.  Once 
these offset credits are verified they can be sold to: 
 

• Canada’s Climate Fund; 
• Large Final Emitters; and 
• Other domestic buyers. 

 
The Federal Government is designing this system to encourage greenhouse gas 
reduction activities by introducing market forces into the equation.  As evolving 
greenhouse gas regulations are developed by both the Federal and Provincial 
governments, restrictions on greenhouse gas emissions will be imposed on 
Canadian industry.  Companies that have the ability to reduce emissions below 
their emission caps will be able to sell their excess emission reductions to other 
companies or to the Canadian Climate Fund.   
 
The market price for offsets will become part of the economic evaluation criteria 
when considering new project opportunities.  The market price for offset credits 
can be quite significant.  The Federal Government has placed a cap of $15 per 
tonne on offset credits for the first Kyoto Budget Period (2008 to 2012).  They 
have not made a similar commitment for the post-Kyoto period.  Presently offset 
credits are selling on the international market for between $6.00 and $10.00 per 
tonne.   
 
It is a certainty that the Federal and Provincial Governments will impose some 
level of greenhouse gas emission caps over the next three years.  Negotiations are 
progressing with a number of industry associations.     
 
The Joslyn Project’s greenhouse gas emissions will compare very favorably with 
emissions from other oil sands operations.  Although it is clear that the Federal 
Government will implement greenhouse gas emission reduction initiatives, it is not 
readily apparent how those initiatives will affect the Joslyn Project.  If such 
reduction measures are based on greenhouse gas emission intensity, the Joslyn 

                                            
6  Government of Canada, Offset System for Greenhouse Gases – Papers for 
 Consultation; September 2005 
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Project may be below industry average intensity value and may not be required to 
reduce greenhouse gas emissions.  
 
It is reassuring to know that the Federal Offset Program will be available as an 
option to respond to emission reduction requirements.  However, offset acquisition 
should only be viewed as a compliance tool when all other options have been 
evaluated and shown to be less economic than offset trading.  The Joslyn Project 
will evaluate methane reduction and process energy efficiency opportunities before 
it committing to a program of offset trading. 



Figure 1:  Greenhouse Gas Management Plan Flow Chart 
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