
Disclaimer 

This Report, including the data and information contained in this Report, is provided to you on an “as 
is” and “as available” basis at the sole discretion of the Government of Alberta and subject to the 
terms and conditions of use below (the “Terms and Conditions”). The Government of Alberta has not 
verified this Report for accuracy and does not warrant the accuracy of, or make any other warranties 
or representations regarding, this Report. Furthermore, updates to this Report may not be made 
available. Your use of any of this Report is at your sole and absolute risk. 

This Report is provided to the Government of Alberta, and the Government of Alberta has obtained a 
license or other authorization for use of the Reports, from: 

Canadian Natural Upgrading Limited, Chevron Canada Limited and 1745844 Alberta Ltd., as owners, 
and Shell Canada Energy as operator, for the Quest Project (collectively the “Project”). 

Each member of the Project expressly disclaims any representation or warranty, express or implied, 
as to the accuracy or completeness of the material and information contained herein, and none of 
them shall have any liability, regardless of any negligence or fault, for any statements contained in, 
or for any omissions from, this Report. Under no circumstances shall the Government of Alberta or 
the Project be liable for any damages, claims, causes of action, losses, legal fees or expenses, or any 
other cost whatsoever arising out of the use of this Report or any part thereof or the use of any other 
data or information on this website.  

Terms and Conditions of Use 

Except as indicated in these Terms and Conditions, this Report and any part thereof shall not be 
copied, reproduced, distributed, republished, downloaded, displayed, posted or transmitted in any 
form or by any means, without the prior written consent of the Government of Alberta and the 
Project. 

The Government of Alberta’s intent in posting this Report is to make them available to the public for 
personal and non-commercial (educational) use. You may not use this Report for any other purpose. 
You may reproduce data and information in this Report subject to the following conditions: 

 any disclaimers that appear in this Report shall be retained in their original form and applied 
to the data and information reproduced from this Report 

 the data and information shall not be modified from its original form  

 the Project shall be identified as the original source of the data and information, while this 
website shall be identified as the reference source, and  

 the reproduction shall not be represented as an official version of the materials reproduced, 
nor as having been made in affiliation with or with the endorsement of the Government of 
Alberta or the Project  

By accessing and using this Report, you agree to indemnify and hold the Government of Alberta and 
the Project, and their respective employees and agents, harmless from and against any and all claims, 
demands, actions and costs (including legal costs on a solicitor-client basis) arising out of any breach 
by you of these Terms and Conditions or otherwise arising out of your use or reproduction of the 
data and information in this Report. 

Your access to and use of this Report is subject exclusively to these Terms and Conditions and any 
terms and conditions contained within the Report itself, all of which you shall comply with. You will 
not use this Report for any purpose that is unlawful or prohibited by these Terms and Conditions. 
You agree that any other use of this Report means you agree to be bound by these Terms and 



Conditions. These Terms and Conditions are subject to modification, and you agree to review them 
periodically for changes. If you do not accept these Terms and Conditions you agree to immediately 
stop accessing this Report and destroy all copies in your possession or control. 

These Terms and Conditions may change at any time, and your continued use and reproduction of 
this Report following any changes shall be deemed to be your acceptance of such change. 

If any of these Terms and Conditions should be determined to be invalid, illegal or unenforceable for 
any reason by any court of competent jurisdiction then the applicable provision shall be severed and 
the remaining provisions of these Terms and Conditions shall survive and remain in full force and 
effect and continue to be binding and enforceable. 

These Terms and Conditions shall: (i) be governed by and construed in accordance with the laws of 
the province of Alberta and you hereby submit to the exclusive jurisdiction of the Alberta courts, and 
(ii) inure to the benefit of, and be binding upon, the Government of Alberta and your respective 
successors and assigns.  
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1. ENERGY AND GHG EMISSIONS OVERVIEW 

This document provides a summary of the energy consumption and greenhouse gas (GHG) 
emissions data for the Quest CCS project in 2019. Note that the Energy and GHG emissions 
data provided are aligned with the specific requirements for reporting under the 
Quantification Protocol for CO2 Capture and Permanent Storage in Deep Saline Aquifers 
(CCS Protocol) and the Offset Project Plan for the Quest Carbon Capture and Storage 
Project (Project Plan), which has been posted on the Alberta Emissions Offset Registry. This 
document fulfills the data requirements of sections 1.4, 2.4, 2.5, 4.5 and 4.6 of the annual 
Detailed Report to the Alberta Energy for the Quest CCS project. 

1.1. Energy Consumption and Energy Penalty of Capture – Performance (Section 1.4) 

Table 1 on the following page provides an annual summary of the energy 
consumption/energy penalties associated with the Quest CCS project in 2019. Energy 
consumption values or energy penalties for Capture, Transportation, and Storage (Section 
1.4 of the Detailed Report) are provided for various categories, including steam 
consumption, compression requirements, total electricity usage, and cooling requirements. 
Since several of the metrics are measured as combined energy penalties for the integrated 
project (Capture, Transport, Storage), parameters in Table 1 indicate whether the data 
supplied is a summation for the entire project, or related to a specific project component.  
 
The energy for Quest is provided from two difference sources, electricity and thermal (e.g. 
steam, etc.). The electricity generation for the Quest CCS project is from the grid electricity 
and generated by the Gas Turbine (GT) in the Scotford Upgrader Cogeneration Plant 
(Upgrader Cogen). The total energy penalty has been provided separately for electricity 
usage and thermal which has been denoted as MJe and MJth, respectively, in Table 1. It is 
important to note that the grid electricity usage has been divided by the average Canadian 
electricity generation efficiency of 78.75% as per internal Shell reporting standards. 
However, the factor used to calculate CO2 emissions is the Alberta grid electricity factor of 
0.64 tonnes CO2e / MWh and does not include the 78.75% efficiency factor as per the 
CCS protocol (see Tables 2 & 3). 
 
Quest CCS Project draws its cooling water from existing Upgrader infrastructure. As a 
result, the power consumed by cooling water circulation pumps and cooling tower fans has 
been proportioned to Quest based on the Quest cooling water circulation rate relative to 
the Upgrader. This procedure results in the energy penalty to Quest for cooling as indicated 
in Table 1. In addition, Shell implemented a project to capture excess heat from Quest and 
preheat Upgrader Demineralized Water, the Demineralized Water Preheat Project.  This 
project has reduced the heating requirements (less steam required in the de-aerator) for the 
Upgrader. As a result, the Demineralized Water Preheat Project results in a negative energy 
penalty for Quest. 
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Table 1 - Energy Consumption / Energy Penalty of Capture 

Parameter Value 

Total Energy Penalty for the integrated project (Capture + 
Transport + Storage) * 

 (0.64 MJe + 2.10 
MJth)/kg 

Steam - Energy Penalty (Capture + Transport) 2.49 MJth/kg

Cooling Requirement - Energy Penalty (Capture + Transport) 0.01 MJe/kg 

Water Consumption - Energy Penalty  Negligible 

Electricity Usage (including Compression of CO2 for transport) - 
Energy Penalty (Capture + Transport + Storage) 0.64 MJe/kg 

Electrical Recovery - Energy Penalty  Not applicable 

Compression Requirements (Included in Electricity Usage) - 
Energy Penalty (Transport Only) 0.58 MJe/kg 

Air Separation Energy - Energy Penalty  Not applicable 

Demineralized Water Preheat Project (heat recovery) - Energy 
Penalty (Capture Only) (0.38) MJth/kg

* Total Electricity Usage (0.64 MJe/kg) = Electricity Usage (0.64 MJe/kg) plus Cooling Requirement (0.006 
MJe/kg).  Total Thermal Energy Use (2.10 MJth/kg) = Energy from Steam (2.49 MJth/kg) minus the heat 
recovery from the Demineralized Water Preheat Project (0.38 MJth/kg). 

 
The Electricity Usage Energy Penalty for 2019 was very similar to the 2018 value.  However, 
the Steam Energy Penalty in 2019 has increased from past years due to the following 
reasons: 

1. Alberta Environment and Parks (AEP) approved Shell’s new waste heat 
methodology on August 9, 2018.  Shell has now used this new waste heat 
methodology to claim waste heat from startup of Quest (August 23, 2015) until the 
end of 2017, when the Specified Gas Emitters Regulation (SGER) expired.  Due to 
changes in the new Carbon Competitiveness Incentive Regulation (CCIR), Shell has 
elected to not make claims for waste heat for Quest starting January 1st, 2018 on 
Quest Offset Projects Reports (OPRs). Under CCIR, the Scotford Upgrader’s 
Compliance Report includes exported heat to Quest, which includes both waste 
heat and non-waste heat exported to Quest.  

2. As of December 31, 2019, all updated OPRs for 2015 to 2017 have been 
submitted to the Alberta Emissions Offset Registry. From these submissions, Shell 
has determine the average annual waste heat percentage (~20%), which has been 
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used to calculate an estimate for waste heat credits for 2018 and 2019. Both the 
steam energy and indirect emissions from imported steam for 2019 have been 
reduced by this percentage of waste heat credit. 
 

1.2. Transportation Emissions and Energy Consumption (Sections 2.4, 2.5) 

Transportation of CO2 from the Capture site to the Injection well sites requires energy and 
results in GHG emissions.  Based on the specific requirements as described in the Detailed 
Report, GHG Emissions from Transportation only includes fugitive and fuel emissions 
(Section 2.4 of the Detailed Report).  Note that no fugitive emissions are reported under 
GHG Emissions from Transportation, because fugitive emissions reported as per the CCS 
Protocol only include fugitives that are downstream of the wellhead flow meter. Fuel 
emissions for Transportation only include diesel and gasoline usage for maintenance and 
inspections and aviation fuel for pipeline inspections (Table 2).   
 
Most of the GHG emissions for Transportation of CO2 would include the indirect emissions 
from electricity consumption for compression and the indirect emissions from High Pressure 
steam for the Glycol Dehydrator.  As a result, total direct and indirect GHG Emissions from 
Transportation are also included in Table 2, as this is more comparable to the Energy 
Consumption for Transportation (Section 2.5 of the Detailed Report).  The Energy 
Consumption for Transportation includes electricity consumption for compression, High 
Pressure Steam for the Glycol Dehydrator, diesel, gasoline, and aviation fuel.  
 

Table 2 - Emissions and Energy Consumption from Transportation (Sections 2.4/2.5) 

Parameter / Units Value 

Fuel Emissions (tonnes CO2e/month) 11 

Direct + Indirect Emissions (tonnes CO2e/month) 4,442 

Daily Average Transport Energy Consumption (MWh/day) (499 MWhe + 13 MWhth)/day 

The Direct + Indirect Emissions have decreased from previous years for the following 
reason: 

1. In the Quest Project Plan, the electricity generation for the Quest CCS project was 
anticipated to be grid electricity. In recent years, there has been an increase in 
electricity from the GT in the Upgrader Cogen to Quest. On June 19, 2019, AEP 
provided approval for a deviation request to use the CCIR electricity benchmark of 
0.37 tCO2/MWh for Quest electricity directly connected to the Upgrader Cogen, 
while the grid factor for 2019 was 0.64 tCO2/MWh (2019 National Inventory 
Report, Part 3). Quest is now capturing imported electricity from both the Upgrader 
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Cogen and the grid, therefore there has been a decrease in these emissions from 
previous years.  

 
Note that the fugitive emissions in 2019 from Pipe Fittings for valves and flanges 
downstream of the wellhead meters were 5.6 tonnes CO2e (see Table 3).  Fugitive emissions 
for Quest upstream of the wellhead meter are not required to be reported under the CCS 
Protocol as mentioned above.  However, there would be minor amounts of fugitive CO2e 
emissions from Quest Transportation for the pipeline, including the Line Break Valves (LBVs), 
and the compressor and dehydrator at the Quest Main Plot at Scotford.   
 

Table 3. Monthly Fugitive Emissions from Pipe Fittings Downstream of Wellhead Meter 

 
 
For the pipeline, the imbalance from the pipeline inlet meter and the well injection meters 
was 0.09% for 2019.  The small imbalance would be mostly due to the uncertainty range 
of the meters.  As a result, there would only be a very minor amount of fugitive emissions 
from the pipeline. 

1.3. CO2 Emissions and Emissions Avoided (Sections 4.5, 4.6) 

Total CO2 emissions from the Quest CCS Project are included in Table 4.  Gross CO2 
Injected and Total CO2 Emissions Avoided, or Net CO2 Injected, for this same time period 
are also provided in Table 4.  In addition, an estimate of the waste heat credits as discussed 
in Section 1.1 are provided. 
 

Table 4 – CO2 Emissions and Emissions Avoided for 2019 (Sections 4.5/4.6) 

Parameter / Units Value 

Total CO2 Emissions (tonnes CO2e) 237,246 

Capture CO2 Emissions (tonnes CO2e) 183,094 

Transport CO2 Emissions (tonnes CO2e) 54,040  

Storage CO2 Emissions (tonnes CO2e) 112 

Gross CO2 Injected (tonnes CO2) 1,128,160

Net CO2 Injected with Waste Heat Credits (tonnes CO2e) 890,914 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Fugitive Emissions 

from Pipe Fittings 0.47 0.43 0.47 0.46 0.47 0.46 0.47 0.47 0.46 0.47 0.46 0.47 5.58
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Waste Heat Credits (tonnes CO2e) 44,342  

Net CO2 Injected (tonnes CO2e) without Waste Heat Credits 846,572 

 
Total CO2 Emissions, specifically Capture CO2 Emissions, have increased from previous 
years for the following reason: 

1. Under SGER and as laid out in the CCS Protocol for Quest, the reported indirect 
GHG emissions from imported steam for Quest must be reduced by the Target 
(e.g. 20% in 2017), which is the required reduction in GHG intensity for large 
final emitters such as the Upgrader. Under CCIR, there is no reduction target 
specified. As a result, the Target is set to 0% under CCIR. This is resulting in 
increased indirect GHG emissions from imported steam for Quest.  
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