
DECISION SHEET 

 

Item 2.0: EFR Project Team Update 
 

Issue: Receive an Interim report on short-term tasks towards a NOx Emission Standard 
for Natural Gas-Fired Turbines 

 

Background: The Board approved the EFR project charter in June 2018. The project team was 
initiated in July 2018. 

 
 Through this third Five-Year Review, the project team’s goal is to ensure the 

Emissions Management Framework for Alberta’s Electricity Sector reflects 
current circumstances. The project is being completed in two phases: 

• Short-term tasks (phase 1) due in December 2018. 
• Long-term tasks (phase 2) due in Q3 2019. 

 
The EFR Project Team met seven times from July to November 2018. They 
reviewed several straw dog proposals from the ENGO and Industry Caucus but 
were not able to reach consensus on the task of recommending a NOx air 
emission standard for new gas-fired electricity generation units. The interim 
report summarizes the work undertaken in phase 1 and includes appended 
perspectives documents from stakeholders. 
 
The Project Team was not able to address all the phase 1 tasks in the time 
allocated in the project charter. The interim report provides an update on the 
status of the phase 1 tasks and the next steps for each. 
 
The project team is still seeking $75,000 of funding for Phase 2 of the project. 
The Executive Committee has committed $40,000 as a backstop to allow the 
project to continue. 
 

 

Attachments: 2018 CASA Electricity Framework Review Interim Report: Perspectives on a 
NOx Emission Standard for Natural Gas-Fired Turbines 

 

Decision: Approve the transmission of the Perspectives on a NOx Emission Standard for 
Natural Gas-Fired Turbines EFR report to the Government of Alberta. 
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About CASA 
 
The Clean Air Strategic Alliance (CASA) was established in March 1994 as a new way to manage air 
quality in Alberta. CASA is a multi‐stakeholder partnership composed of representatives selected by 
industry, government, and non‐government organizations. Every partner is committed to a 
comprehensive air quality management system for Alberta. CASA’s mandate is to: 

1. Implement the comprehensive Air Quality Management System for Alberta. 
2. Conduct strategic air quality planning for Alberta through shared responsibility and use of a 

consensus‐building, collaborative approach. 
3. Prioritize concerns about air quality in Alberta and develop specific actions or action plans and 

activities to resolve those concerns. 
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Executive Summary 
 
The Electricity Framework Review (EFR) Project Team was formed in June 2018 to address the tasks 
outlined in the project charter (Appendix 3). This interim report addresses the Phase 1 tasks, particularly 
updating the NOx air emission standards for new gas‐fired generation units. 
 
The project team was not able to reach consensus on a NOx emission standard for natural gas‐fired 
continuously or intermittently operating combined cycle units or cogeneration units. Two approaches to 
managing NOx emissions were discussed, a Proposal “A” and a Proposal “B.” 
 
Proposal “A” can be found in Appendix 1, including supporting perspectives from Capital Power, ENMAX, 
MAXIM Power, and the ENGO caucus.  
 
Proposal “B” can be found in Appendix 2, including supporting perspectives from CAPP, CIAC, 
TransCanada, TransAlta, and ATCO. TransCanada, TransAlta, and ATCO have submitted a shared 
perspective. 
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1 Background 
 
In January 2002, Alberta Environment asked the Clean Air Strategic Alliance (CASA) to develop a new 
way to manage air emissions from electricity generation in Alberta. Using a multi‐stakeholder 
collaborate approach, CASA developed innovative solutions in the form of 71 recommendations 
comprising a management framework and presented it to the Government of Alberta in November 
2003. This framework represented a set of consensus recommendations, agreed to as a package with all 
elements equally important and stakeholders noting that if the framework is fragmented in any way, the 
overall framework can no longer be regarded as a consensus package with full stakeholder support. The 
report, An Emissions Management Framework for the Alberta Electricity Sector (the Framework), was 
accepted by the Government of Alberta and implemented through regulations, standards, and facility 
approvals. The first emission standards were effective January 1, 2006. 
 
To ensure continuous improvement and keep the Framework timely and relevant, a formal 
review of the Framework is to be undertaken every five years according to recommendation 29: 
 
  Recommendation 29 (2003) 

This recommendation outlines the following elements of the Framework that must be reviewed 
by the project team: 

1. A technology review to identify the Best Available Technology Economically Achievable 
(BATEA) emission standards, 

2. The air emission substances subject to limits or formal management, 
3. Co‐benefits for priority substances and List 2 substances, 
4. A review of economic and environmental triggers as set out in the framework in 

recommendations 34 and 35, 
5. Additional information that illustrates potential health effects associated with emissions 

from the electricity sector; and 
6. A report from the electricity sector on continuous improvement. 

 
This review should include a multi‐stakeholder group consisting of industry, government, non‐
government organizations, and communities with an interest in electricity generation in 
Alberta. The intent of the Five‐Year Review is to assess new emission control technologies, 
update emission standards for new generation units, determine if emission standards for new 
substances need to be developed, review implementation progress, and determine if the 
Framework is achieving its emission management objectives. 
 
The goal of the 2018 five‐year review is to ensure the framework reflects current the current 
circumstances of Alberta’s electricity sector. This report is a summary of the Phase 1 tasks that were 
completed on an accelerated timeline at the request of the Government of Alberta as they were 
deemed to be high priority to inform ongoing policy discussions. 
 
 
 



Page | 6  

 

2 Electricity Sector Context 
 

2.1 Managing Air Emissions from Alberta’s Electricity Sector  
 

The emission requirements for Alberta’s electricity sector are outlined in the 2005 Alberta Air Emission 
Standards for Electricity Generation and Alberta Air Emission Guidelines for Electricity Generation and 
the Alberta Emission Trading Regulation.   The requirements are based upon recommendations from the 
2003 Electricity Emissions Management Framework developed by CASA.  The emission standards are 
implemented through inclusion in operating approvals issued under the Environmental Protection and 
Enhancement Act 

 

NATURAL GAS‐FIRED ELECTRICITY GENERATING UNITS 

 

The annual NOX emission intensity limits for new natural gas‐fired continuously operating combined 

cycle units and cogeneration units were set based on the combustion capabilities of modern gas 

turbines at the time the standards were set. Table 2 presents an overview of these limits. In Alberta, 

electric power generation is responsible for 10% of NOx emissions (2015 data)1 and is responsible for 

16% of GHG emissions (2014 data)2.  

Alberta’s electricity market is in transition from an energy‐only market to capacity and energy markets. 
The electricity sector is also impacted by federal and provincial environmental policy such as the Alberta 
Climate Leadership Plan, the National Air Quality Management System including Base‐level Industrial 
Emission Requirements (BLIERS), and the Federal Reduction of Carbon Dioxide Emissions from Coal‐fired 
Generation of Electricity Regulations. The Alberta Climate Leadership Plan includes a phase out of coal‐
fired electricity generation and policy direction to have 30% of electricity in Alberta generated by 
renewables by 2030. The team discussed policies and information on each is available at: 

 A presentation was provided to the project team on the Capacity Market in August, 2018 and be 
found here 

 Information on Alberta’s Climate Leadership Plan can be found here  

 The BLIERS requirements can be found here 
 
The coal phase‐out may result in an increased number of gas‐fired generation units in the province, 
some of which will be gas turbines. The Canadian Ambient Air Quality Standards (CAAQS)3  for NO2 will 
be put into place in 2020 and become more stringent in 2025. The project team received information on 
the CAAQS, available here. 
 

                                                                 
1 http://www.casahome.org/attachments/CAAQS%20and%20NO2%202018‐08‐09.pdf  
2 https://www.alberta.ca/climate‐coal‐electricity.aspx  
3 https://open.alberta.ca/publications/9780778567592 
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Table	1: New Generating Units of a Natural Gas Fired or Cogeneration Power plant NOx Annual 
Emissions Intensity Limits, Effective January 1st, 2006 (current standards) 

Electrical Power Generating 
Capacity of the Plant 

Unit Limit 
(kg NOX/MWhoutput) 

0<20 MW  0.60 

≥20 – 60 MW  0.40 

>60 MW  0.30 

*where MWh includes both the combined total thermal energy output and the net generation of 
electricity, excluding any electricity used to produce the electricity. 
** These emission standards shall be used along with the maximum continuous rating of the installed 
equipment and any other relevant operational information about the installed generating unit to set 
hourly emission limits with the EPEA approval that is issue for the activity. 
***The ENGO Caucus feels that the intent for gas‐turbine units with heat recovery limits would 
represent continuous improvement from the 1992 CCME National Emission Guidelines for Stationary 
Combustion Turbines. This turned out not to be the case for cogeneration units and was subsequently 
recognized as an issue within the Framework. 
 

3 Rationale for the 2018 Electricity Framework Review 
 

As Alberta moves forward with its commitment to phase out coal emissions, increase the capacity of 
renewable energy in the province by 2030, and move to a capacity market, many electricity generators 
have expressed the intent to build new natural gas‐fired turbines or coal to gas conversion units. 
Additionally, Alberta needs to continue to manage emissions in the provincial air zones to ensure that its 
principles of pollution prevention, continuous improvement, and keeping clean areas clean are being 
met and that the CAAQS are achieved, and to allow for future growth and development. 

Stakeholders were interested in further dialogue on NOx emission standards for natural gas‐fired 
electricity generation in the context of Alberta’s changing electricity sector. Alberta Environment and 
Parks asked CASA to initiate a project team to allow a dialogue between stakeholders and to provide 
AEP with either a consensus recommendation or a perspectives document on the various views of the 
stakeholder groups. 

4 Challenges 
 
The project team discussions included the following issues: 

 There is a desire for regulatory certainty for investment decisions as the province moves 
towards a capacity market. 

 Stakeholders must be treated equitably so no one stakeholder group gains a competitive 
advantage. 

 A new emission standard should be reflective of Best Available Technology Economically 
Achievable (BATEA). 
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 An open dialogue on the similarities and differences between industrial cogeneration and 
continuously operating natural gas turbines, both simple cycle and combined cycle, and the 
implications for any turbines that are operated intermittently.  

 The aggressive project timeline in the face of a changing regulatory environment. 
 
The stakeholder perspectives on these issues are included within the perspective documents (Appendix 
2). 
 

5 Status of Phase 1 Tasks 
 
The project team did not reach consensus on the task of recommending a NOx air emission standard for 
new gas‐fired electricity generation units. Stakeholders have submitted perspectives documents 
outlining their viewpoints on the various issues discussed by the project team (Appendix 2). 
 
Dialogue at the project team was not limited to gas‐fired generation. The project team received 
presentations and had discussions on issues scoping and a path forward for the other phase 1 tasks to 
ensure that these were not overlooked. The project team was not able to address all of these tasks in 
the time allocated in the project charter for phase 1. A summary of the tasks and their next steps is 
provided in Table 3. 
 

 Table 2: Status and next steps for the phase 1 tasks for the 2018 Electricity Management Framework 

Review  

 

Task Description  Status  Next Steps 

Review of Environmental and 
Economic Triggers 

(Recommendation 34 and 35) 

Discussed by the working group 
and it was decided because it 
was unlikely the triggers have 
been met there was no value in 
allocating budget to have a 
consultant complete a trend 
assessment. 

n/a 

NOx air emission standards for 
new gas‐fired generation units 

Largely addressed during phase 
1 and resulted in non‐consensus 
and a perspectives document. 

Subtasks to be discussed further 
in phase 2, see below. 

NOx air emission standards for 
gas‐fired reciprocating engines 

Discussions initiated during 
phase 1, specifically on 
treatment of banked units. 

Continued discussion in phase 2 
with a recommendation to be 
included in either a second 
interim report or the final 
deliverable for the project in 
2019. 

NOx air emission standards for 
gas turbines fired by bio‐gas 

Discussions initiated during 
phase 1. 

Continued discussion in phase 2 
with a recommendation to be 
included in either a second 
interim report or the final 
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deliverable for the project in 
2019. 

Design Life Considerations  Discussions initiated during 
phase 1. 

Continued discussion in phase 2 
with a recommendation to be 
included either in a second 
interim report or in the final 
deliverable for the project in 
2019. 

Determine Best Available 
Technology Economically 

Achievable (BATEA) for gas‐fired 
generation 

Completed. The project team 
reviewed the BATEA review 
completed during the 2013 EFR 
along with information 
obtained by industry 
representatives from 
manufacturers.  

Full details to be provided in the 
final deliverable for the project 
in 2019. 

Review lessons learned from 
industry using Selective 

Catalytic Reductions (SCR) 

Industry representatives on the 
project team provided 
information on their 
experiences with SCR in their 
operations. 

None, task complete. 

Complete an assessment of the 
Emissions Trading System 

The project team received 
information on the Emissions 
Trading System from the 
Government of Alberta and 
provided some feedback. 

The Emissions Trading System 
will be reviewed again in phase 
2 and any further feedback 
provided in the final deliverable 
for the project in 2019. 

Develop and implement a 
communications strategy and 

actin plan 

Discussed by the project team 
in phase I. Decided to postpone 
further discussion on details 
until phase 2. 

A draft communications 
strategy for the project will be 
developed early in phase 2 of 
the project. 

 
6 Conclusion 
 
The project team is putting forward this interim report and appended stakeholder perspectives as 
advice to the Government of Alberta for use in their decision‐making. 
 
A more detailed final report including the results of the phase 1 and phase 2 tasks will be submitted 
following the completion of the project in 2019. 
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Appendix 1 
 

Proposal A - NOx Standards for Peaking and Non-Peaking Gas 
Turbine Units and Supporting Stakeholder Perspectives 

 

 

 

Includes perspectives from: Capital Power, ENMAX, MAXIM Power, and the ENGO 
Caucus



Proposal A - NOx Standards for Peaking and Non-Peaking Gas Turbine Units  

 

The proposal is supported by Capital Power, ENMAX, Maxim Power and the ENGO caucus.  

 

1. Proposal Basis 
 

• The proposed NOx emission standards should align with the implementation of the 
capacity market and associated auctions, applying to gas turbine facilities 
commissioned on or after November 1, 2021.  

• Non-Peaking Standards are expressed as output standards in a similar format to the 
2017 Guidelines for the Reduction of Nitrogen Oxide Emissions from Natural Gas–
fueled Stationary Combustion Turbines by Environment and Climate Change 
Canada. 

• Separate categories are based on gas turbine capacity for non-peaking and peaking. 

• A gas turbine may declare as a peaking unit if it meets the peaking standard and, 
does not exceed a Total Potential Electrical Output of 33% in a calendar year [unless 
required by the System Operator to operate for system security.] 

• The standards are conditional on emissions during the startups and shutdowns of 
Gas Turbines or post combustion NOx reduction technology being excluded from the 
compliance measurement. 

• Non-Peaking compliance measurement would be based on existing Alberta 
Environment and Parks protocols subject to exclusions stated above. 
 

2. Peaking Standard Formula1 
 

• Peaking definition: 33% total potential output (MCR*8760*33%)  
[Consistent with the proposed federal Regulations Limiting Carbon Dioxide 
Emissions from Natural Gas-fired Generation] 

• The “A” is based on 37% gas turbine efficiency 
 

NOx (kg/h)  =  [Net Electricity Generation (MWh net)  x  A]   

Power Rating 

(per gas turbine only) 

Natural Gas Turbine 

NOx concentration 
limit (ppm) 

Peaking Electricity 
Allowance (“A”) 

(kg/MWh net) 

More than 150 MW 6  0.1 

More than 70 MW and Less or Equal 150 MW 15 0.25 

Less than or Equal to 70 MW 25 0.41 

 
 

                                                           
1   

• Normal maximum net continuous rating at ISO conditions as provided by the manufacturer 

• Power rating for gas turbine plus an associated combined cycle steam turbine. 

• All concentrations expressed in dry volume at 15 % oxygen and ISO conditions 

• All thermal efficiencies expressed as Lower Heating Value (LHV) 



3. Non-Peaking Standard Formula1 

• Assumed ~8000 hours of operations at MCR  

• 20% duct firing on combined cycle and 33% duct-firing on cogeneration 

• HRSG – 34 g NOx/GJin 

• SCR removal efficiency is 70% 

 

NOx (kg/h)  =  [Net Electricity Generation (MWh net)  x  A]  +  [Heat Output (GJ/h)  x  B] 

Power Rating 

(per gas turbine only) 

Natural Gas Turbine/HRSG 

Reference NOx 
concentration limit 

(ppm)  

(Gas Turbine Only) 

Non-Peaking 
Electricity 
Allowance 

(“A”) 

(kg/MWh net) 

Heat Production 
Allowance (“B”) 

(kg/GJ net) 

Equal or More than 70 MW 6 0.1 0.01  

(based on SCR ~ 70% 
removal efficiency) 

Less than 70 MW 15 0.25 0.025 

(based on HRSG efficiency 
34 g NOx/GJin) 

 

 



                                                                                                 

 

 

 

 

 

 

 

_____________________________________________________________________________ 

 

 

Capital Power Corporation 
1200 – 10423 101 Street NW 
Edmonton, AB T5H 0E9 
www.capitalpower.com 

 

December 3, 2018 
 
 
Clean Air Strategic Alliance 
1400, 9915 108 Street 
Edmonton, Alberta 
T5K 2G8 
 
 
Re: Clean Air Strategic Alliance (“CASA”) Emissions Management Framework for the 

Alberta Electricity Sector: 2018 Five-Year Review 
 Capital Power Corporation (“Capital Power”) Perspective Document 
 
 
Summary 

Capital Power submits that Proposal A, which is supported by ENMAX, Maxim Power and the 
ENGO caucus, reflects the application of Best Available Technology Economically Achievable 
(“BATEA”) based controls. Proposal A is consistent with the intent of the 2003 Alberta Electricity 
Emission Management Framework (the “Framework”) and the Government of Alberta (“GOA”) 
BATEA guidance. Proposal A demonstrates continuous improvements in environmental 
outcomes, provides regulatory certainty to investors, and maintains a level playing field between 
competitors in the Alberta electricity market. Based on the principles of BATEA, the economics of 
new gas turbines, and the expected areas of growth, Capital Power believes that cogeneration 
units between 70 MW and 100 MW would not cease to be economic if Selective Catalytic 
Reduction (“SCR”) were used, as suggested under the alternate proposal.   

As the leading developer of new power generation in Alberta’s competitive market, Capital Power 
has added 1,500 MW and new generation capacity since 2004. With significant investments in 
the Alberta electricity market, Capital Power stands to be impacted by the renewed nitrogen 
oxide (“NOx”) standards for new natural gas turbine facilities and natural gas turbines that reach 
end of design life (“gas turbine facilities”). As Alberta Environment and Parks (“AEP”) moves 
forward with implementation of any new standards, Capital Power supports continued 
engagement and discussion of material details of the enclosed proposal.  

1. Capital Power Interests 

Capital Power is a growth-oriented power producer headquartered in Edmonton, Alberta. As the 
leading developer of new power generation in the province, Capital Power is engaged in the CASA 
5-year review of the Framework to ensure the standards for gas turbine facilities are consistent 



 

 
with best practices in sustainability, provide certainty to support new investments, and maintain a 
level playing field between competitors in the Alberta electricity market.  

Sustainability 

The electricity industry is experiencing significant transformation, driven by low natural gas prices, 
a trend towards decarbonization, and technological advances. Capital Power sees opportunity in 
this change and is pursing strategies and objectives that will allow the company to protect and 
optimize existing assets, develop new generation, and evolve with the electricity markets to remain 
competitive. 

A fundamental aspect of Capital Power’s competitiveness is environmental sustainability. As a 
power producer with a diverse fleet of assets operating across North America, Capital Power is 
keenly aware of the environmental pressures that are accompanying the continuous evolution of 
electricity markets. To succeed in this environment, it is incumbent on power producers to adapt 
and seek opportunities to lead the industry in this transformation.  

Regulatory Certainty  

This is the third five-year review of the Framework and the industry continues to be faced with 

uncertainty over how the existing standards are applied. With the outdated NOx standards, 

inconsistent application of the requirements by approval writers and policy makers creates material 

risks to development and competitiveness of new assets. Capital Power submits that to this point, 

the process to update the standards does not reflect continuous improvement, and it should be 

the expectation that GOA will move to update the NOx standards for gas turbine facilities to be 

consistent with the application of BATEA. 

Capital Power is the leading developer of new power generation in Alberta’s competitive market. 

Since 2004, Capital Power has added 1,500 MW of new generation capacity, representing a total 

investment of $3.2 billion. These investments have included investments in two new supercritical 

coal units (Genesee 3 and Keephills 3), efficient natural gas peaking and Natural Gas Combined 

Cycle (“NGCC”) units (Clover Bar Energy Centre “CBEC” and Shepard Energy Centre “SEC”), and 

wind generation (Halkirk Wind and Whitla Wind Facility, which is currently under construction).  

Consistent with Capital Power’s objectives for environmental sustainability, these investments 

have demonstrated a clear and consistent commitment to deploying the most efficient and 

advanced technologies that achieve superior competitiveness and environmental outcomes. As 

the first supercritical coal unit in North America, Genesee 3 was leading edge technology. Similarly, 

Capital Power’s two LMS100s operating at the CBEC were leading edge peaking unit technology 

at the time they were deployed, and the SEC is the most efficient NGCC in Alberta. As Capital 

Power looks to develop additional generation in the province, the company will continue to pursue 

developments that are environmentally sustainable and competitive.  

Despite a track record of development to meet extraordinary demand growth, uncertainty caused 

by the outdated standards for NOx would likely inhibit continued development by responsible 

parties without new measures to update the requirements. This uncertainty coincides with a critical 

time in the evolution of the electricity market as the GOA moves from an energy-only market to a 

capacity market.  



 

 
Equity 

A fundamental principle underlying competitive markets is equal treatment of all market 

participants. In the previous reviews of the Framework, stakeholders did not reach agreement on 

updated standards and the GOA failed to update the NOx emission standards.  With outdated NOx 

standards, the application of the requirements by AEP has created materials issues with inequity.  

As with previous non-consensus reviews, the consistent treatment of cogeneration and electricity 

sector projects is a major issue that remains unresolved. Though cogeneration is developed 

primarily to serve on-site steam requirements of oil sands and other industrial processes, the 

exported electricity competes directly in the electricity market. Despite being significant sources of 

NOx emissions, the clear majority of these projects are permitted by the Alberta Utilities 

Commission (“AUC”) based on AEP policies to operate with no additional NOx abatement, while 

an equivalent electricity sector project is held to a higher standard. The inequity and disadvantages 

that this causes to electricity sector projects is an egregious breach of the principles of competitive 

markets, CASA, and best practices in emissions management.  

2. Proposed Standard 

Methodology  

Consistent with the proposed methodology advanced by the Environmental Non-Government 
Organization (“ENGO”) caucus, Capital Power developed proposed standards based on a 200 
tonne per year (“t/y”) threshold for NOx emissions. In establishing the thresholds and size cutoffs, 
turbine and Heat Recovery Steam Generators (“HRSG”) performance were evaluated to reflect 
available technology. The proposed standards reflect the point at which advanced control options 
are required to maintain emissions below the 200 t/y threshold. While 200 t/y was used to establish 
size thresholds, it is not intended to form emission cap for unit-specific approvals. 

Basis of the proposal  

Capital Power submits that the following proposal should form the basis for a revised AEP NOx 
emission standard. The basis for the proposed standards should consider the following, which may 
require additional consultation with stakeholders should the Government proceed: 

• The proposed NOx emission standards should align with the implementation of the 
capacity market and associated auctions, applying to gas turbine facilities 
commissioned on or after November 1, 2021.  

 

• Non-Peaking Standards are expressed as output standards in a similar format to 
the 2017 Guidelines for the Reduction of Nitrogen Oxide Emissions from Natural 
Gas–fueled Stationary Combustion Turbines by Environment and Climate Change 
Canada. 

 

• Separate categories are based on gas turbine capacity for non-peaking and 
peaking. 

 

• A gas turbine may declare as a peaking unit if it meets the peaking standard and, 
does not exceed a Total Potential Electrical Output of 33% in a calendar year 
[unless required by the System Operator to operate for system security.] 

 



 

 
• The standards are conditional on emissions during the startups and shutdowns of 

Gas Turbines or post combustion NOx reduction technology being excluded from 
the compliance measurement. 

 

• Non-Peaking compliance measurement would be based on existing Alberta 
Environment and Parks protocols subject to exclusions stated above. 

 
Peaking Standard1 

NOx (kg/h)  =  [Net Electricity Generation (MWh net)  x  A] 

Power Rating 

(per gas turbine only) 

Natural Gas Turbine 

NOx 
concentration 

limit (ppm) 

Peaking Electricity 
Allowance (“A”) 

(kg/MWh net) 

More than 150 MW 6 0.1 

More than 70 MW and Less or Equal 150 MW 15 0.25 

Less than or Equal to 70 MW 25 0.41 

 

Non-Peaking Standard1 

NOx (kg/h)  =  [Net Electricity Generation (MWh net)  x  A]  +  [Heat Output (GJ/h)  x  B] 

Power Rating 

(per gas turbine only) 

Natural Gas Turbine/HRSG 

Reference NOx 
concentration 

limit (ppm)  

Non-Peaking 
Electricity 

Allowance (“A”) 

Heat Production 
Allowance (“B”) 

(Gas Turbine Only) (kg/MWh net) (kg/GJ net) 

Equal or More than 70 MW 6 0.1 0.01 

(based on SCR ~70% 
removal efficiency) 

Less than 70 MW 15 0.25 0.025 

(based on HRSG 
efficiency 34g 
NOx/GJinput)  

                                                 
1   

• Normal maximum net continuous rating at ISO conditions as provided by the manufacturer 
• Power rating for gas turbine plus an associated combined cycle steam turbine. 
• All concentrations expressed in dry volume at 15 % oxygen and ISO conditions 
• All thermal efficiencies expressed as Lower Heating Value (LHV) 

 



 

 
 

3. Capital Power Operating Perspectives 

Capital Power has operated electricity generation facilities in Alberta that employ SCR for NOx 
abatement since 2009. The CBEC is a simple cycle facility that consists of one 48 MW General 
Electric (“GE”) LM6000 turbine commissioned in 2008, and two 101 MW GE LMS100 turbines 
commissioned in September and December 2009. SCR’s are installed on the two LMS100 
turbines.  

Ammonia Handling and Slippage 

The CBEC facility currently has storage facilities for Aqueous Ammonia (19%) on site as an input 

to the SCR operations. As an operation that is close in proximity to the City of Edmonton and other 

industrial facilities in the Clover Bar Industrial Area, Capital Power manages the operations and 

handling of ammonia to avoid any adverse effects to the surrounding community. To date there 

have been no material issues with ammonia slippage, an issue cited by several stakeholders as 

significant impediments to operating SCR. Capital Power respectfully disagrees with this 

perspective based on our history operating the equipment, and submits that this should not be 

considered to be a barrier to installing SCR in cogeneration facilities.  

Capital and Operating Expenditures 

As presented at the August 9th stakeholder meeting, Capital Power submits that the cost 
associated with installation and operation of SCR on turbines is not an impediment to the use of 
the technology. At the CBEC facility, the installation of the SCRs on two units had associated 
capital expenditures of roughly $5 million ($2009) per turbine. The ongoing operating expenditures 
of the facility associated with ammonia use ranges from $0.30-0.60/MWh.  

These values are consistent with previous consultant reports commissioned by CASA. As specified 
in the 2014 Eastern Research Group report, the purchased equipment cost of SCR installed on a 
simple cycle turbine was estimated to be $45 per KW2.  

Based on the operating experience of Capital Power and other industry participants, it has been 
demonstrated that the cost is not prohibitive to the adoption of these technologies and should be 
considered BATEA technology for cogeneration and combined cycles with turbines greater than 
70 MW, and large peaking units with turbines that exceed 150 MW.   

4. Alternative Proposals 

While the industry perspectives share many similar features, the critical differentiation between 
positions remains the cutoff for non-peaking generation, and the size at which advanced control 
technology is required. Based on the principles of BATEA, the economics of new gas turbines, and 
the expected areas of growth, Capital Power submits that the evidence clearly supports Capital 
Power’s proposal that would require advanced control technology in non-peaking units greater 
than 70 MW.   

                                                 
2 Eastern Research Group, Control Technologies Review for Gas Turbines in Simple Cycle, Combined Cycle and Cogeneration 
Installations (September 2014) 



 

 
Best Available Technology Economically Achievable 

In 2003 the Clean Air Strategic Alliance's Electricity Project Team developed Alberta-specific 
principles for Best Available Technology Economically Achievable (“BATEA”). BATEA was defined 
as "technology that can achieve superior emissions performance and that has been demonstrated 
to be economically feasible through successful commercial application across a range of regions 
and fuel types"3. In January 2011, AEP released the Guidance for Assessing Best Available 
Technology (BATEA) and Developing Technology-Based Standards guidance document 
(“Guidance Document”). The Guidance Document provides common approaches to assessing 
BATEA, developing technology-based standards, and applying standards as appropriate.  

The intent of BATEA is to drive innovation and improve environmental performance through setting 
performance standards. According to Guidance Document, the approach that assesses 
demonstrated technology implicitly considers costs. The assumption is that if there is commercial 
application of abatement technology elsewhere (which may include other jurisdictions), then cost 
reasonableness of that technology is satisfied. The rationale for this assumption is that private 
industries minimize cost, so their choice of abatement technology would implicitly reflect 
reasonableness of technology cost.  

As was demonstrated through industry presentations and discussion during the current 5-year 
review, SCRs have been used in Alberta since 2009 in peaking and non-peaking applications, 
including industrial cogeneration. Based on the experiences shared by industry, including Capital 
Power, it has been demonstrated that SCR should not be considered a novel technology and 
represents BATEA technology for non-peaking generators with turbines greater than 70 MW, and 
large peaking units with turbines that exceed 150 MW.  

Cogeneration Economics 

During the electricity framework review, there was considerable discussion regarding the 

economics of cogeneration and their inability to absorb additional costs related to emissions 

abatement for units between 70 MW and 100 MW. From the analysis that is publicly available, the 

arguments that suggest that units between 70 MW and 100 MW would cease to be economic from 

the requirement to install SCR is patently untrue. 

The conclusions of the analysis completed and presented by the Alberta Climate Change Office 

clearly demonstrate that the projects have positive economics, and therefore, reasonable 

measures to install BATEA technology for NOx abatement would not be a disincentive to 

cogeneration development.  

This position is supported by analysis published by the Canadian Energy Systems Analysis 

Research Initiative (“CESAR”) in reports funded by parties including Suncor Energy, MEG Energy, 

and Alberta Innovates. Through the work of CESAR, the economics of cogeneration have been 

demonstrated to be favorable when looking at scenarios where 85 MW units are installed in the oil 

sands in various configurations. As the authors state, “at the midpoint values for all parameters, 
all [net present values] were assessed to be positive”. In drawing this conclusion, the author looked 

at a range of assumptions for key variables to calculate the net present value of the investments 

in cogeneration, assuming a 10% annual return on investment. From the analysis presented, the 

                                                 
3 An Emissions Management Framework for the Alberta Electricity Sector – Report to Stakeholders (November 2003) 



 

 
“median values for all simulations showed a positive NPV [Net Present Value] in the range of $90M 
to $190M when compared to the Base Case”4. While the economics of each project are unique, 

the degree to which the economics of the simulated projects are positive would indicate that the 

requirement to install SCR would not be an impediment to further development of cogeneration.   

Capital Power submits that this further supports Proposal A and a requirement to install advanced 

control technology in non-peaking turbines greater than 70 MW.  

Growth in Non-Peaking Generation 

Despite challenges facing the oil sands, provincial agencies, including the Alberta Electric System 
Operator (“AESO”), continue to forecast significant growth in cogeneration. In the most recent long-
term outlook, the AESO identifies the significant benefits that may accrue to cogeneration 
operators in the oil sands from the Climate Leadership Plan. As a result, the growth in energy 
production expected from this form of generation is likely to exceed all other forms in the coming 
decades5. This view is supported by the most recent report of the Oil Sands Community Alliance 
(“OSCA”) which canvassed member companies in 2016 and identified 57 cogeneration projects at 
various stages of development6.  

With the level of growth projected by both the AESO and the OSCA, the province is expected to 
see exceedances in the Canadian Ambient Air Quality Objectives. With a significant portion of the 
expected development coming from non-peaking units between 70 MW and 100 MW, it is 
incumbent on AEP to take appropriate measures to manage the associated growth in NOx 
emissions.  

Closing Comments 

For the reasons described above, Capital Power submits that the Proposal A reflects an 
appropriate BATEA-based standard that provides industry, government, and other stakeholders 
with regulatory certainty without compromising environmental outcomes. Capital Power strongly 
encourages the AEP to move forward with implementation of the proposed standards in a timely 
manner.  

                                                 
4 CESAR Cogeneration Options for a 33,000 BPD SAGD Facility: Greenhouse Gas and Economic Implications (October 2016) 
5 AESO 2017 Long Term Outlook 
6 Oil Sands Community Alliance 2016 Oil Sands Co-generation and Connection Report (December 2017) 



 

 

 

ENMAX Corporation 

141 – 50 Avenue SE 

Calgary, AB T2G 4S7 

Tel (403) 514-3000 

enmax.com 
 

December 3, 2018 
 
Clean Air Strategic Alliance (“CASA”) 
1400, 9915 108 Street 
Edmonton, Alberta 
T5K 2G8 
 
 
RE:  Comments on Clean Air Strategic Alliance (“CASA”) Emissions Management Framework for 

the Alberta Electricity Sector: Phase 1 – NOx Standard for Gas Turbines 
 
ENMAX Corporation (“ENMAX”) is pleased to provide comments on the development an 
appropriate NOx Standard for natural gas fired turbines in Alberta.  The development effort was the 
primary activity of the recent CASA Phase 1 process and was accomplished under strict deadlines 
provided by the Alberta Government.  The result of the meetings was a non-consensus viewpoint 
among the attending members.  ENMAX is providing this letter as a subset of our perspectives on 
the CASA facilitated process as part of the non-consensus report. 
 
ENMAX has been an operator and developer of natural gas fired generation in Alberta since 2007 
and has been an active participant in past CASA conversations for action on air emissions.  The 
principles of Best Available Technology Economically Achievable (“BATEA”) that were developed in 
the early years of CASA, are applied by our organization when developing new generation projects 
and have served as a valuable standard for our technology selection process.  ENMAX has 
experience operating units with Selective Catalytic Reduction (“SCR”) technology and have not 
experienced any major commercial or operational challenges with aqueous ammonia or the SCR 
equipment.  ENMAX units with SCR operate well below the approved Alberta Environment NOx 
levels and reliably produce electricity for the competitive Alberta electricity market. 
 
Support for “Proposal A” 
ENMAX is generally supportive of the industry “Proposal A” which includes advanced emission 
controls on non-peaking gas turbines greater than 70 MW in size.  The use of advanced emission 
controls is commonly thought to equate to the use of SCR as an add-on technology to the design of 
a gas turbine facility, however there is no specified technology that should be prescribed in any 
future standard.  Proposal A also has the definition of a peaking unit having the total potential 
electrical output of 33% or lower for a gas turbine.  Peaking units of smaller sizes are not well suited 
to SCR.  ENMAX is only supportive of the entirety of Proposal A and has endorsed it with this 
understanding.  
 
Summary 
ENMAX encourages the Alberta Government to maintain a consultative approach in developing the 
language for the future NOx Standard to ensure the correct balance is achieved with substantive 
reductions in NOx for the province while maintaining reasonable flexibility for operators. 



 
 
December 4, 2018  
 
Clean Air Strategic Alliance (“CASA”)  
1400, 9915 108 Street  
Edmonton, Alberta  
T5K 2G8  
 
RE: Comments on Clean Air Strategic Alliance (“CASA”) Emissions Management Framework for the 
Alberta Electricity Sector: MAXIM Perspective on NOX Standards for Gas Turbines 
 
Maxim Power Corp (“MAXIM”) appreciates the opportunity to provide perspective on updating the 
oxides of nitrogen (NOX) standard for natural gas fired turbines. 
 
MAXIM is generally supportive of the industry/ENGO “Proposal A” which embraces Selective Catalytic 
Reduction (SCR) equivalent performance on non-peaking gas turbines greater than 70 MW in size and 
peaking turbines greater than 150 MW in size.   MAXIM notes that the values presented in Proposal A 
are estimates based on expected flue gas concentrations using SCR technology.  It is expected that NOX 
standards will need to be applied on a mass basis, and that these standards will be calculated carefully 
with all assumptions tested.  In addition, standards should be flexible to allow for startup, shutdown, 
operational upsets, and other unexpected conditions, recognizing that investment in technology that 
achieves SCR equivalency meets the overall objective of significant NOx reduction. 
 
Of key importance to MAXIM is that industry participants are able to make investment decisions with 
regulatory certainty.  Research, engineering, and other significant resources are put into project 
development before an investment decision is made and are based on published regulatory criteria of 
the day, including environmental standards.   Once the investment decision is made, it can take many 
years to acquire regulatory approvals, construct, and commission a facility as complex as a natural gas 
fired gas turbine.  MAXIM believes that the new CASA air emissions standards should be implemented 
such they not negatively impact previously committed investment in Alberta based natural gas fired 
power generation.   As such, MAXIM supports that the implementation timing of the new CASA 
standards not apply to facilities commissioned prior to November 1, 2021, coincidental with the 
upcoming transition to a capacity market in Alberta. 
 
MAXIM encourages the Government of Alberta to continue a consultative approach to the development 
of new environmental standards for the electricity sector that respect the principals of a fair, efficient, 
and open competition. 

Suite 1210, 715 – 5 Avenue S.W., Calgary, Alberta, Canada    T2P 2X6 
Tel: 403.263.3021   Fax: 403.263.9125    www.maximpowercorp.com 



The ENGO Perspective Document on NOx Emission Limits for New Gas‐Turbine 

Electricity Generation Units 
(December 1, 2018) 

 

Executive Summary: The ENGO community participated in this 3rd 5 year review of NOx emission limits 

peaking units for gas‐turbine electricity generation units with the expectation that all stakeholders, who 

were part of the development of the CASA Electricity Framework, would honour one of the key intents 

of the Framework i.e. ensuring that the emission limits for new electricity generation units reflected 

BATEA based limits. Unfortunately this was not the case and proposals were presented by some of 

industry that clearly did not reflect BATEA. Fortunately there was a sector of industry that understood 

and honoured the intent of the Framework and the ENGOs are pleased to submit an ENGO/Industry 

proposal for different types and sizes of gas‐turbine electricity generation that is consistent with that 

intent. ENGOs would note that this proposal is almost identical in terms of non‐peaking units to what 

ENGOs, the entire utility sector and government supported in the 1st CASA Electricity Framework Review 

so it is interesting that approximately 8 years later some of the utility sector is not supporting what are 

clearly BATEA NOx limits for non‐peaking units. It is the ENGO community’s expectation that the 

government will adopt and implement this ENGO/Industry proposal immediately so that companies can 

plan projects accordingly. As noted in the joint proposal the proposed NOx emission standards should 

align with the implementation of the capacity market and associated auctions, applying to gas turbine 

facilities commissioned on or after November 1, 2021.  

 

Introduction: The ENGO community participated in Phase 1 of the 2018 CASA Electricity Framework 

Review (EFR) Project Team. One objective of this Phase of the EFR was to develop new NOx emission 

limits that would apply to new gas‐turbine power generation units. This was the third EFR and the two 

previous reviews failed to reach consensus on this issue in large part because of differing views on the 

limits that should apply to co‐generation units in a certain size range. The two previous reviews resulted 

in non‐consensus recommendations being provided to Government with no subsequent decision with 

the consequence that there is confusion as to what NOx limits should apply, or are to be applied, to 

different types and sizes of gas‐fired power generation units and inconsistences in emission control 

requirements between combined cycle units and co‐generations units. There is also an issue that one of 

the clear intents of the CASA Electricity Framework (EF) i.e. ensuring BATEA limits for electricity 

generating units are set and updated on a 5‐year cycle, is not being met  

Examples of current issues with respect to the lack of clear provincial direction on NOx emissions limits 

for gas fired simple cycle turbine units, combined cycle gas/steam turbine generation units and co‐

generation units (gas fired turbine electricity generation and gas fired heat recovery steam generation) 

include: 

 Uncertainty on how or if the 2016 Federal “Proposed Guidelines for the Reduction of Nitrogen 

Oxide Emissions from Natural Gas–fuelled Stationary Combustion Turbines” (ECCC 2016) apply in 

Alberta; 

 The current regulatory practice of requiring the application of selective catalytic reduction (SCR) 

based emission limits for combined cycle units but not co‐generation units despite the fact that 

BATEA is (should be) the same for both of these unit types; 



 Having different BATEA based performance targets for boilers, heaters and co‐generation units 

for developments North of Fort McMurray that are not applied in the rest of the province and 

which are much lower than the compliance limits being applied i.e. the “Interim Emission 

Guidelines for Oxides of Nitrogen (NOX) for New Boilers, Heaters and Turbines Using Gaseous 

Fuels Based on a Review of Best Available Technology Economically Achievable (BATEA).”(AEP, 

2007) when BATEA should be the same for all similar/like unit sizes and types;   

 The lack of a clarity on what constitutes a peaking unit and the NOx emission limits that should 

apply to such units with the result that all stakeholders are confused on this issue; and 

 Approval agencies/groups having no clear direction on NOx emission limit requirements and 

therefore each approval application is subject to debate and uncertainty regarding the 

appropriate NOx limits which should be applied.  

The ENGO community therefore hoped that this third EFR review would be able to develop consensus 

NOx limit recommendations that would facilitate the government setting new NOx emission limits. New 

limits are needed to reflect advances in NOx control technology capability and lessons learned from the 

application of these technologies in Alberta and are also needed to provide consistency and certainty for 

all stakeholders in terms of the NOx emission limits that will apply to the different types and sizes of gas‐

turbine power generation units. Finally the government needs to apply the EF as intended and if it 

doesn’t then the ENGO community will have to consider withdrawing its support for the Framework. 

ENGO Interests: The overarching interest of the ENGO community is the protection and wise 

management of air quality in Alberta. Alberta has amongst the highest per capita NOx emissions in the 

developed world (Conference Board of Canada 2018) and information presented to the EFR Project 

Team by Alberta Environment and Parks (AEP) indicates that many of the air zones in Alberta will likely 

be in a NO2 exceedance or management level when the first Canadian Ambient Air Quality Standards 

(CAAQS) NO2 determination are made in 2021.  NO2 does not appear to have a threshold below which 

no adverse health effects occur.  In addition to ambient NO2, NOx emission contribute to fine particulate 

matter which also is a no‐threshold air pollutant (CCME 2012). NOx emissions also contribute to ozone 

formation, acid deposition and nitrogen eutrophication deposition. Therefore eliminating/minimizing 

NOx emissions to the extent practical is an important air quality management imperative in terms of 

minimizing ambient NO2 air quality levels and the associated adverse health and environmental effects 

associated with NO2. Effective NOx emission management is therefore a priority issue and BATEA NOx 

control limits need to be applied on a priority basis. 

The general and specific NO2 air quality and NOx emission management interest and approach that the 

ENGO community brought to the CASA EFR Project Team was therefore to encourage, and contribute to, 

the development of NOx emissions limit for gas‐turbine generation units that reflected the provincial 

environmental principles (AEP 2012) of: 

 pollution prevention through employment of best available technology economically achievable 

(BATEA), 

 emission minimization through best management and control practices, and 

 continuous improvement and keeping clean areas clean. 



The focus was on developing NOx emission limits that reflect BATEA which is definitely not the case with 

the current NOx emission limits for gas‐fired power and heat generation units although, as noted above, 

there is some confusion as to what the current limits actually are.  

In support of the focus on BATEA controls it was noted that the Alberta Government has a policy that 

requires BATEA controls. This policy states: 

“Industrial release limits will be established based on limits achievable using the most effective 

demonstrated pollution prevention/control technologies or the limits required to meet risk based 

and scientifically defensible ambient environmental quality guidelines, whichever are the more 

stringent.” (AEP 2000) 

The regular 5‐year reviews of the Electricity Framework (EF) were intended to ensure that the emission 

limits for new electricity generation unit always reflected BATEA and the Government needs to ensure 

that this element of the EF is implemented otherwise a very key and important element of the 

Framework is irrelevant which raises the question of whether not the ENGO community should continue 

to support the EF.   

In the previous 5 year review ENGOs raised a similar issue and noted: 

“Given how clear the objective information is on BATEA for gas‐fired units at this time (and for at 

least five years now), this raises a concern regarding the utility sector’s commitment to the 

intent of the Electricity Framework and the concept of BATEA based limits for new units. 

The ENGO sector would note that Alberta presents itself as a leading jurisdiction in terms of 

pollution control requirements. Given the way in which BATEA is objectively determined, a 

credible statement on “leadership” requires that industry comply at least with BATEA control 

levels. Unless it requires the general application of SCR controls for larger i.e. >70MW combined 

cycle and co‐generation units, Alberta cannot claim to be a leading jurisdiction in terms of NOx 

control for gas‐fired generation units. ENGOs would also note that combined cycle and co‐

generation are growing forms of energy and heat production, and without good NOx controls 

these forms of energy production will result in unnecessary increases in provincial NOx emissions 

with associated air quality and health implications.”    

This position and assertion remains valid based on the results of this 3rd 5‐year BATEA review. 

ENGO Approach: Early in the EFR process the ENGO community outlined the approaches that it was 

bringing to the review and which it hoped the Project Team could refine and would guide the 

development of BATEA based NOx emission limits: 

 BATEA limits need to be applied to all sizes and types of units, 

 Low NOx (LN) controls are preferred to selective catalytic reduction (SCR) controls but only 

when, and if, the LN controls can manage total NOx emissions to below certain annual levels 

and, when limits are based on LN controls, these controls need to reflect best LN controls i.e. LN 

BATEA for that size and type of unit, 

 SCR is BATEA for units above a certain size and/or units that have a high number of annual 

operating hours which collectively translates into higher annual NOx emissions, and  



 Both unit emission intensity (unit type and size) and total projected annual unit NOx emissions 

(operating hours) need to be considered in setting emission limits. 

In terms of annual NOx emission levels that would require the transition from LN‐based control limits to 

SCR‐based control limits, the ENGO’s initially considered 75 to 150 t/y of NOx emissions from a unit as 

an approximate cut‐off for allowable annual NOx emissions using LN with annual emissions above this 

annual NOx emission level requiring SCR control. This annual emission yardstick is based on the United 

States Environmental Protection Agency (USEPA) Prevention of Significant Deterioration (PSD) permit 

program that requires new projects that emit 100 t/y or more of NOx emissions to conduct a Best 

Available Control Technology (BACT) analysis (USEPA 2018) for the source. These analyses generally 

results in the requirement for SCR controls. This program applies to gas turbine combined cycle or 

cogeneration units with a total heat input of more than 264 GJs and greater than 100 tons per year (91 

tonnes/year (t/y)) of NOx emissions (USEPA 1993). Based on normal gas turbine combined cycle or 

cogeneration unit efficiencies this translate to unit sizes in the 35 to 55 MW total energy output range.   

 

Selecting an emission level threshold as an emissions source management tool is being used by Alberta 

Environment and Parks to identify possible priority emission sources for further management (the 

“Industrial Air Emissions Management Program for Red Deer North Saskatchewan Region Program 

Facilities”). The criteria being used is that for sources with NOx emissions of 140 tonnes per year or 

greater located in the near impact zone being included in the initial stages of the program.  It is 

recognized that this criteria applies to air zones that have triggered management actions under the 

CAAQS but it does provide an indication of what is considered a major NOx source.  

 

The ENGO’s, based on a number of considerations regarding the advantages of LN vs SCR, ultimately 

determined that a NOx emission limit of 200t/y represented a reasonable LN‐SCR application 

demarcation criteria. Therefore unit sizes, types and design capacity factors that could stay below 200 

t/y of NOx emissions with BATEA LN controls would get LN control based NOx limits and all others would 

get SCR‐based NOx control limits. This was considered a very reasonable approach and accommodating 

to industry compared to the approach used by the USEPA.  

 

Other Considerations: The ENGO approach to determining what represented BATEA based limits was 

informed by: 

 Three previous CASA EFR BATEA review reports all confirming that SCR limits were a cost 

effective control technology for all but the smallest generation units e.g. less that 50‐70 MW 

and represented BATEA for combined cycle and co‐generation units greater that 50‐70MW. 

 LN control levels for different gas turbine sizes based on manufacturer specifications as outlined 

in the BATEA report that the Eastern Research Group (ERG) (Eastern Research Group 2015) did 

for the 2nd CASA EFR and as updated by industry as part of the 3rd EFR. 

 Information provided by industry that BATEA controls for Heat Recovery Steam Generation 

(HRSG) units were 34 g NOx/ GJin to the HRSG unit. 

 The operating experiences of companies that have SCR units which indicated that there were no 

significant operating challenges associated with SCR even at low temperatures except if a dirty 

fuel is used which is not the case with natural gas or mixed gas fuels. 



 The uncertainty that the transition to a capacity electricity market creates and the influence that 

the increase in renewable generation may have of the types and sizes of future gas‐turbine 

generating units. 

 The current view that much of the future electricity generation in Alberta will come from co‐

generation units and therefore it is important to have BATEA based NOx control limits for these 

types of units. 

 A brief review of the USEPA BACT Clearinghouse by Saeed Kaddoura of Pembina who was an 

ENGO member on the EFR Project Team but had to resign based on financial support issues. This 

review indicated that for units with SCR the NOx emission limit was 2 ppmv at 15% O2.  

 The economic analysis that has been conducted by the Alberta Government which indicates 

that, based on future scenario analyses, additional emission control costs will not be a 

disincentive for co‐generation and that co‐generation will be profitable.  

 

(Note: From an ENGO perspective there was no information presented by industry that countered any 

of the above considerations. Some of the industry members on the EFR Team presented information 

related to the air quality benefits and absolute emission reductions and indicated that these needed to 

be considered. While the ENGO’s believe that these are issues not directly related to setting BATEA‐

based NOx emission limits, it is clear that there will be definite air quality benefits and significant NOx 

emission reductions associated with the NOx limits proposed by the ENGO/Industry proposal. It is also 

noted that the industry presentation to the EFR Project Team on air quality impacts presented modelling 

data which had CAAQS comparison related predictions that were below current ambient NO2 levels in 

the oil sands region. The presentation slides were subsequently corrected which showed that the actual 

measured levels of NO2 in the region were high and while this is not relevant to setting BATEA based 

NOx emission limits it highlights the importance and air quality management value of setting such 

values. In terms of NOx emission reductions, the industry review misinterpreted the ENGO expectations 

for co‐generation units. The ENGO/Industry proposal compared to the other industry proposal gives a 

difference in annual NOx emissions for an 85 MW co‐gen unit with 33% duct firing between this 

proposal and the joint ENGO/industry proposal would be approximately 512 kg/d i.e. 834 kg/d versus 

322 kg/d or approximately 278 t/yr versus 107 t/yr (based on 8000 operating hours per year). Based on 

the co‐gen full buildout scenario of 4300 MW translated presented by CAPP this translates to an annual 

NOx emission difference of 9 kilotonnes which is very significant indicating the value of BATEA 

application in reducing NOx emissions.)  

 

ENGO “Strawdog” Proposals for NOx Limits for Gas‐fired Generation Units: Early in the EFR process the 

ENGOs proposed a “strawdog” proposal which was intended to initiate discussion which it did. Based on 

that discussion the “strawdog” was revised and presented back to the group. Based on some feedback 

this “strawdog” was refined. During this period (September to middle of October) no comprehensive 

and rationalized proposal was presented by industry. At the November 15th EFR meeting two industry 

proposals were received. These proposal were very different and it was explained that there would 

likely be two, or possibly more, final industry proposals with companies/sectors indicating which 

proposal it supported.  The rationale/basis for one proposal was provided but for the other proposal the 

rationale for selecting the SCR vs LN based NOx limit categories was not provided and the justification 

for the high annual NOx emissions e.g. 350 t/y, for some unit types/sizes was not provided. 

 



Based on the industry proposals presented on November 15th, and which based on the discussion at the 

meeting could be revised but It was however indicated by some of the industry that the issue of when 

SCR based controls should apply was unresolvable amongst the industry interests so there would be no 

one industry proposal. 

 

The industry proposal put forward by Capital Power was consistent with the intent and direction of the 

final ENGO “strawdog” and based on this proposal discussions were held with Capital Power and an 

agreement was reached on a final ENGO/Capital Power proposal which Capital Power indicated that 

some other electricity sector generators would likely support. In this perspective document this 

proposal is being referred to as the ENGO/Industry proposal.    

  

ENGO/Industry Proposal: The following 2 Tables summarize the limits as per the ENGO/industry 

proposal and provide some context around the basis for the NOx limits being proposed. ENGOs would 

note that the proposal is almost identical to the non‐consensus proposals that were part of the 1st and 

2nd EFRs and which clearly represented BATEA based limits and still represent BATEA based limits 

although it needs to be noted that the United States sets more stringent SCR based BATEA limits. 

 

In putting this proposal forward this ENGO/Industry proposal it is recognized that in the application of 

the emission limits there will have to be qualifiers on when and how the limits are to be applied e.g. 

what constitutes start‐up and shut‐down etc. and the ENGOs are confident that the government will 

address these issues in a fair and appropriate way.   

 

Summary: The ENGO sector in conjunction with some utility companies is proposing an approach for 

NOx limits for gas‐turbine power generation units that reflects the application of BATEA based controls 

consistent with the intent of the Alberta Electricity Framework and Government Policy. Of particular 

importance in terms of establishing BATEA based NOx emission limits is for co‐generation units in the 

greater than 70MW size range to have BATEA based limits as much of the new electricity generation in 

Alberta is likely to come from this type and size of unit. BATEA based emission limits for these type and 

sizes of units will result in significant NOx emission reductions over the business as usual case. Three 

previous CASA BATEA review reports all confirmed that SCR limits were a cost effective control 

technology for these types of generation units and SCR operating experience shows that there are no 

operational issues with this technology that justify concerns regarding its application.   

The ENGO sector would again note that the CASA EF five‐year review approach contemplated the 

application of the principle of continuous improvement which was the reason for the BATEA approach 

that underlies the CASA Recommendation 29. This is the 3rd five‐year EFR and the gas‐fired unit 

standards from 2003 are still being used. This does not reflect continuous improvement and it is 

expected that Government will move quickly to update the EF gas‐turbine unit NOx limits consistent 

with the application of BATEA.   

 

 



 

NOx concentration 

limit (ppm)

Peaking Electricity 

Allowance ("A") 

(kg/MWh net) ⁴
More than 150 MW 6² .1 kg/MWh net

More than 70 MW and 

less or equal to 150 MW
15³ .25 kg/MWh net

Less than or equal to 70 

MW
25³ .41 kg/MWh net

⁴ Based on an assumed 37% gas turbine efficiency. Higher efficiency units 

would be incented in that compliance would be easier and/or a unit could 

select/use a unit with a slightly higher NOx ppm rating. Note: "B" factor 

does not apply as there is no HRSG unit.  

Table 1: Peaking Unit1 NOx Emission Limits

Power Rating (per gas 

turbine only)

Natural Gas Turbines

1 Peaking unit is one that annually operates at no more than 33% of its total 

energy output i.e. MCR*8760*0.33

² Based on an assumed LN GT of 25 ppm (which is typical for larger units 

and the application of SCR to achieve ~75% NOx reduction. If this level of 

control can be achieved with LN controls that is acceptable 

³ These are considered to represent BATEA LN controls for these size of 

units and should not significantly limit equipment supplier options 



 
 

 

 

 

 

Summary: The ENGO sector in conjunction with some utility companies is proposing an approach for 

NOx limits for gas‐fired power generation units that reflects the application of BATEA based controls 

consistent with the intent of the Alberta Electricity Framework and Government Policy. Of particular 

NOx concentration 

limit (ppm)

Electricity 

Allowance ("A") 

(kg/MWh net) ⁴

HRSG Heat 

Output 

Allowance ("B") 

(g/GJout) ⁵

Equal or More than 70 

MW
6² .1 kg/MWh net 0.01⁶

Less than or equal to 70 

MW
25³ .41 kg/MWh net 0.025⁷

⁴ Based on an assumed 37% gas turbine efficiency. Higher efficiency units would be incented in 

that compliance would be easier and/or a unit could select/use a unit with a slightly higher NOx 

ppm rating.  

⁵ A heat output "B" factor is used because this is the factor preferred by industry but needs to be 

linked to the degree of NOx control being applied to the HRSG which is what determines BATEA 

in terms of LN 

⁶ Based on a LN duct burner of 34 g/Gjin, an assumed 150% heat recovery in the HRSG and an 

assumed SCR reduction of ~60%

⁷ This is considered to be BATEA for LN HRSG burners and is based on an assumed 140% heat 

recovery in the HRSG

Table 2: Non‐peaking Simple Cycle, Combined Cycle and Co‐generation Unitⁱ 

NOx Emission Limits

Power Rating (per gas 

turbine only)

Natural Gas Turbine/HRSG

1 A combined cycle unit is a combination of a gas turbine and a steam turbine with the waste 

heat from the gas turbine providing heat energy for the steam turbine and a co‐generation unit 

is one that generates electricity using a gas turbine and generates heat/steam using the exhaust 

heat from gas turbine often supplemented with additional fuel input. 

² Based on an assumed LN GT of 25 ppm (which is typical for larger units) and the application of 

SCR to achieve ~75% NOx reduction. If this level of control can be achieved with LN controls that 

is acceptable 

³ These are considered to represent BATEA LN controls for these size of units and should not 

significantly limit equipment supplier options 



important in terms of establishing BATEA based NOx emission limits is for co‐generation units in the 

greater than 70MW size range as much of the new electricity generation in Alberta is likely to come 

from this type and size of unit. BATEA based emission limits for these type and sizes of units will result in 

significant NOx emission reductions over the business as usual case. Three previous CASA BATEA review 

reports all confirmed that SCR limits were a cost effective control technology for these types of 

generation units and SCR operating experience shows that there are no operational issues with this 

technology that justify concerns regarding its application.  

  

The ENGO sector would note that the CASA EF five‐year review approach contemplated the application 

of the principle of continuous improvement which was the reason for the BATEA approach that 

underlies the CASA (Recommendation 29). This is the 3rd five‐year EFR and the gas‐fired unit standards 

from 2003 are still being used. This does not reflect continuous improvement and it is expected that 

Government will move quickly to update the EF gas‐fired unit NOx limits consistent with the application 

of BATEA.   
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Appendix 2 
 

Proposal B - NOx Standards for Peaking and Non-Peaking Gas 
Turbine Units and Supporting Stakeholder Perspectives 

 

 

 

Includes perspectives from: CAPP, CIAC, TransCanada, TransAlta, and ATCO



Proposal B – NOx Emission Standards for Peaking and Non-Peaking Gas Turbine Units 
 
The proposal is supported by CAPP, CIAC, TransCanada, TransAlta and ATCO 
 
 
Basis 
 Output-based standards in format similar to Guidelines for the Reduction of Nitrogen Oxide Emissions 

from Natural Gas-fueled Stationary Combustion Turbines, Environment and Climate Change Canada, 
November 2017.  

 Standards are NOx emission rates expressed in Kg/hr.  Emissions intensities (“A” and “B” factors) are 
intended solely for determining mass emissions standards and are not suitable for own use in 
operating approvals. 

 Separate categories are based on gas turbine capacity for non-peaking and peaking electricity 
generation. 

 A gas turbine may declare as a peaking unit if it meets the peaking standard and, does not exceed a 
Total Potential Electrical Output of 33% in a calendar year [unless required by the System Operator to 
operate for system security.] 

 These limits do not apply during start-up periods, shut-down periods, periods of part-load operation, 
upset conditions or when the ambient temperature at the point of air intake is less than -180C. 

 Standard does not prescribe required technology.  Current available equipment and BATEA 
technologies used to inform the basis for standard development were Dry Low Emissions (DLE) and 
Selective Catalytic Reduction (SCR). 

 Implementation of Standards should align with the implementation of the capacity market and 
associated auctions, applying to gas turbine facilities commissioned on or after November 1, 2021. 

 Compliance measurement based on existing Alberta Environment & Parks protocols subject to 
exclusions stated above. 

 Standards do not apply to the following: 
o Emergency combustion turbines; 
o Combustion turbines used solely for purposes of research and development and field 

demonstration; and 
o Combustion turbines under repair, those being tested during their commissioning period 

or during verifications of repairs. 
 

Definitions 
 
“Natural gas” means a naturally occurring fluid mixture of hydrocarbons produced in geological formations 
beneath the Earth’s surface that maintains a gaseous state at standard atmospheric temperature and 
pressure under ordinary conditions.  Natural gas is composed of at least 85% methane by volume, and it 
excludes landfill gas, digester gas, refinery gas, sour gas, blast furnace gas, coal-derived gas, producer 
gas, coke oven gas or any gaseous fuel produced in a process that might result in highly variable Sulphur 
content or heating value. 
“Part-load operation” means the operation of the combustion turbine below 70% of its power rating. 
“Peaking unit” means a unit that produces less than 33% of the quantity of electricity that would be 
generated in a calendar year if the unit were to operate at capacity at all time during that calendar year 
(unless required by the System Operator to operate for system security). 
“Power rating” means normal maximum continuous rating (in megawatts – MW) at International 
Organization for Standardization (ISO) 3977-2 environmental design point conditions of ambient air 150C 
(288K), 60% relative humidity and 101.3 kilopascals barometric pressure. 
“Shut-down period” means the period of time between the moment when the combustion turbine is 
operating at normal operating mode and the moment when it is non-operational. 
“Electricity Output” is the total electricity and shaft power energy production expressed in MWh.  May be 
referred to as unit nameplate capacity or maximum continuous rating (MCR). 
“Heat Production” is the total useful heat energy recovered (GJ output) 
 



 

Notes: 
1.  Normal maximum net continuous rating at ISO conditions as provided by the manufacturer 
2.  Power rating for gas turbine plus an associated combined cycle steam turbine. 
3.  All concentrations expressed in dry volume at 15 % oxygen and ISO conditions 
4.  All thermal efficiencies expressed as Lower Heating Value (LHV) 
 
 

 

 

Non-Peaking Standard Formula 

 

Non-Peaking Unit NOx (kg/h) = [Electricity Output (MWh)1  x  A]  +  [Heat Output (GJ/h)  x  B] 
 
where “A” and “B” factors are determined as follows: 

Power Rating2 

(per gas turbine only) 

Natural Gas Turbine/HRSG 

NOx 
concentration  

(ppm)3 

 (for illustrative 
purposes) 

Non-Peaking Electricity 
Output Allowance 

 (“A”) 

(kg/MWh) 

Heat Production 
Allowance (“B”) 

(kg/GJ net4) 

More than 100 MW 7-9 0.10 0.02 

40 to 100 MW 13-15 0.20 0.034 

Less than 40 MW 25 0.40  0.034 

   

Peaking Standard Formula 

 

Peaking Unit NOx (kg/h)  =  [ Electricity Output (MWh)1   x  A ]  
 
where “A” factor is determined as follows: 

Power Rating2 

(per gas turbine only) 

Natural Gas Turbine 

NOx concentration  
(ppm)3   

(for illustrative 
purposes) 

Peaking Electricity 
Output Allowance 

(“A”) 

(kg/MWh) 

More than 200 MW 7-9 0.15 

More than 100 MW and Less or Equal 200 MW 12 0.19 

Less than or Equal to 100 MW 25 0.45 
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December 3, 2018 
 
 
Katie Duffett via email: kduffett@awc-casa.ca 
Project Manager 
Clean Air Strategic Alliance 
#1400, 9915 – 108th Street 
Edmonton, AB T5K 2G8 
 
Dear Ms. Duffett: 
 
Re: CASA Electricity Framework Review 2018, CAPP Perspectives Document 
 
The Canadian Association of Petroleum Producers (CAPP) represents companies, large and small, 
that explore for, develop and produce natural gas and oil throughout Canada. CAPP’s member 
companies produce about 80 per cent of Canada’s natural gas and oil. CAPP's associate members 
provide a wide range of services that support the upstream oil and natural gas industry. Together 
CAPP's members and associate members are an important part of a national industry with 
revenues from oil and natural gas production of about $101 billion a year. 
 
CAPP appreciates the opportunity to provide our perspectives on the creation of a new Alberta 
baseline standard for NOx emissions for gas-fired electricity generation through the Clean Air 
Strategic Alliance’s (CASA) multi-stakeholder process. Alberta Environment and Parks and Alberta 
Energy have indicated that the creation of a standard for NOx emissions from electricity generation 
that balances environmental, economic and social outcomes is a priority for Government.1 We 
believe that our proposed standard achieves this goal and maintains industry competitiveness, 
demonstrates continuous improvement, and delivers a measureable benefit in air quality. 
 
CAPP supports the Industry Proposal for New Natural Gas Turbine NOX Standards (hereinafter 
referred to as “Proposal B”) that was presented during the CASA process as one which delivers 
emissions reductions, sets an appropriate and progressive baseline standard across the province, 
and does not disincentivise the development of energy-efficient cogeneration in industrial 
applications. We specifically propose a new standard for non-peaking units as summarized in Table 
1 below:  
 
 

                                                           
1 July 15, 2018 Letter from Eric Denhoff, Deputy Minister of Alberta Environment and Park and Alberta Climate Change  
Office, addressed to Andre Asselin, Executive Director of CASA and shared with the CASA working group.  
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Table 1: Proposal B for New Non Peaking Standard Formula Based on Designed Emissions 
 

NOx (kg/h)  =  [Net Electricity Generation (MWh net)  x  A]  +  [Heat Output (GJ/h)  x  B] 
 

Power Rating1,2 
(per gas turbine 
only) 

Natural Gas Turbine/HRSG 

Reference NOx 
concentration limit 

(ppm)3 
(Gas Turbine Only) 

Non Peaking 
Electricity Allowance 

(“A”) 
(kg/MWh net2) 

Heat Production 
Allowance (“B”) 
(kg/GJoutput net4) 

More than 100 MW 7 - 9 0.1 0.02 

40 to 100 MW 13 - 15 0.20 0.034 

Less than 40 MW 25 0.40 0.034 
1   Normal maximum net continuous rating at ISO conditions as provided by the manufacturer 
2   Power rating for gas turbine plus an associated combined cycle steam turbine. 
3   All concentrations expressed in dry volume at 15 % oxygen and ISO conditions 
4   All thermal efficiencies expressed as Lower Heating Value (LHV) 

 
Proposal B is founded on principles we believe to be vital for durable policy and which were shared 
during the CASA process. They include the following:  
 

• Emissions standards should reflect a performance standard based on best available 
technology economically achievable (BATEA); 

• Emissions standards should respect the competitive market and a level playing field while 
maintaining a balance between emissions control costs and emissions reductions; 

• Standards should be intensity based and approval limits converted to mass based limits to 
allow operational flexibility.  (Consideration for starts, stops, ancillary services, emergency 
dispatch and how equipment is operated); 

• Greenhouse gas emissions and energy efficiency should be considered when setting NOx 
emission standards; and 

• Emissions standards should be cost effective and complement the rigorous air quality 
management system already in place in Alberta. 

 
Proposal B is consistent with these principles and the Government of Alberta’s desire for an 
appropriate NOx standard for natural gas-fired electricity generation. This proposal relies on recent 
advancements in emissions control technologies and allows Alberta to remain a leading jurisdiction 
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in NOx emissions standards for electricity generation. This approach delivers real emissions 
reductions beyond current regulation, shows the oil and gas industry’s commitment to continued 
improvement, considers the unique operations of our sector, and balances emissions reductions 
and costs to industry.  
 
Emissions control technologies form the basis for the CAPP-supported Industry Proposal 
 
Proposal B takes into account recent advancements in emissions abatement technologies. The 
industry undertook a review of manufacturers’ published literature on currently available 
equipment to determine the NOx emissions levels achievable with modern dry-low NOx burners. 
This review showed that there are reliable offerings of gas turbines in the sub 15 ppm category (for 
units greater than 40 MW) that would deliver reduced emissions from the current standard.  
 
Based on the experience of member companies, vendors typically offer guarantees for emission 
levels which are higher than those published in vendor handbooks. This difference is recognition 
that the performance described in handbooks is specific to a narrow range of operating conditions 
in controlled environments. Therefore, in order to accommodate the variability (in fuel quality and 
temperature) common in oil sands operations, units must have the capability to remove more NOx 
than the suggested standard in order to achieve the recommended emissions levels.  Additional 
discussions with vendors of heat recovery steam generators (HRSGs) indicated that NOx levels 
below 34 g/GJoutput could not be guaranteed for industrial cogeneration operators in the oil sands, 
due to limitations created by variation in fuel quality. 
 
This work and the feedback received from vendors formed the basis for industry’s proposed 
emissions standards below 100MW in order to ensure achievable emissions standards consistent 
with modern technology and a desire to progress beyond the current federal standard.2  
 
The unique operational conditions of the oil and gas sector 
 
Proposal B is also based on our sector’s operations and application of cogeneration as an efficient 
source of electricity and steam. Both electricity and steam are vital for our industry with steam 
being particularly important for oil sands operations. On one hand, this makes cogeneration an 
energy efficient and favourable technology for our industry. On the other, distinct requirements as 
a result of different oil sands architecture contributes to a range of design specifications for 
electrical loading, steam demand, fuel quality and additional duct firing for heat/steam generation.  

                                                           
2 See Guidelines for the reduction of nitrogen oxide emissions from natural gas-fuelled stationary combustion turbines, 
Environment and Climate Change Canada, 2017. Available at < https://www.canada.ca/en/environment-climate-
change/services/canadian-environmental-protection-act-registry/guidelines-objectives-codes-practice/reduction-
nitrogen-oxide-combustion-turbines-guidelines.html > 
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To recognize the variability in the design and the efficiency of cogeneration, compared to other 
utility applications where fuel quality and duct firing requirement differ, CAPP recommends a 
standard that recognizes both power and heat in a clear, simple, and transparent manner. This 
approach avoids unnecessary complications in interpreting design requirements and allows 
compliance obligations to be clearly communicated. This form of a standard also accommodates 
translation into a mass based emission limit that can be reflected in operating approvals. 
Transparency in the calculation method further ensures equitable treatment for power and heat 
generation regardless of the end use (i.e. sale to the electrical grid or integrated industrial use). A 
clear limit provides design and compliance certainty as opposed to supplemental performance 
standards which we consider to be aspirational.  
 
Proposal B recommends standards based on post-combustion control technology (for units greater 
than 100 MW) at levels that offer a reasonable NOX removal rate. This approach gives recognition 
to the limited experience operating advanced controls in the oil sands sector where the impact of 
variable fuel quality and extreme cold is currently not well understood. Excessive post-combustion 
(such as Selective Catalytic Reduction (SCR)) removal rates could impose undue operational 
constraints (such as the need to flare off-spec fuel) and drive operators into non-compliance with 
requirements to conserve gas.  
 
In addition, high NOx removal rates through aggressive use of SCR will necessitate increased 
reagent use and waste. It will also result in more frequent replacement of the catalyst bed 
associated with potential fouling from residual sulphur present in fuel. It is expected that the 
residual sulphur commonly present in produced/refinery gas used in the oil sands sector will be 
oxidized to SO2 and SO3 in the combustion process. SO3 in contact with ammonia, can form 
ammonia salts (either ammonium sulfate or ammonium bi-sulfate) which can plug in the catalyst 
bed or foul the colder coils within the HRSG. Further research and operational experience of these 
complexities is required prior to any mandated application of SCR across a larger range of unit 
sizes. While SCR has been applied by utilities since 2009 in Alberta, SCR has not been tested for the 
range of operational conditions and fuel types typical of our sector. 
 
It should be noted that the standards proposed are those only applicable under normal operating 
conditions. Further consideration for abnormal operational conditions and start up/shut down 
should also be considered in the implementation of the policy. To address these concerns, we 
would request that some accommodation be made for SCR is unavailable due to operational issues. 
In addition, as a change in policy will affect equipment that typically requires long lead 
procurement and design timelines we recommend provisions to permit a phase in for applicability.  
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Real emissions reductions and continued improvement 
 
Proposal B represents the latest in a progression of CAPP proposals to decrease NOx emissions 
from cogeneration facilities (see Figure 1 below). Our latest proposal, represented at CASA (CAPP 
2018) would deliver between 20 and 60% emissions reductions over the current federal standard, 
CEPA (BLIERS 2017)3, across the various turbine sizes. Figure 1 also illustrates the progress our 
industry has made in terms of potential emissions reductions and genuine commitment to 
continual improvement and the CASA process.  
 
Figure 1: Progression of industry’s proposed cogeneration standards4 

 
The cost of limiting emissions by focusing on cogeneration 

                                                           
3 Ibid. 
4 See for “CCME (1992)” see Canadian Council of Ministers of the Environment, National Emission Guidelines for 
Stationary Combustion Turbines, 1992, at < https://www.ccme.ca/files/Resources/air/emissions/pn_1072_e.pdf >; for 
“CASA (CAPP 2010 and 2015)” see < http://www.casahome.org/current-initiatives/electricity-framework-review-55/ >; 
for “CEPA (BLIERS 2017)” see footnote 2 above.  
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CAPP members are committed to preserving air quality in the province and the principle of 
continuous improvement; however, increases in investment directed at emissions reductions 
should deliver commensurate improvements in air quality. This is considered to be one of the 
primary risks associated with mandating a stringent and costly standard for NOx emissions from 
cogeneration. In the absence of assessing an approach’s overall impact to provincial NOx emissions, 
and achievement of the 2020/2025 CAAQS, there is a real risk that significant efforts and costs will 
be undertaken that will not actually help the province address its air quality concerns. To 
understand the potential impact on air quality of the proposed emissions standards discussed 
during CASA review, CAPP engaged Golder Associates to conduct regional modelling of oil sands 
development under various scenarios (see Appendix 2, herein “Golder report”).  
 
The Golder report looked at air dispersion modelling and the air quality changes in the Athabasca 
Oil Sands Region (AOSR), based on interim proposals presented by CAPP and the ENGO caucus 
during the CASA process. Ultimately these were not the final proposals tabled, but the two cases 
can still be used to provide a reasonable illustration of the difference in ground level NOx 
concentrations under the proposed standard. The Golder report shows that ground level NOx levels 
are minimally impacted by future cogeneration, and there would only be a nominal improvement 
in ambient air quality associated with the more stringent emission reductions modelled. It should 
also be noted that in all cases the Golder report is based on a “full development scenario” wherein 
all currently approved cogeneration facilities are commissioned. The full development scenario 
proposes aggressive oil sands growth where all proposed projects proceed. It is not clear that a full 
development scenario is realistic, but when modelled it reflects the highest potential emissions 
based on industry’s current knowledge. Under these circumstances, the impact of cogeneration on 
ground-level NOx concentrations is low and the difference in emission between the CAPP proposal 
and the interim ENGO proposal is minor.5    
 
In conjunction with the modelling undertaken by Golder, CAPP conducted internal analysis of the 
costs associated with applying SCR to new cogeneration facilities based on the interim CAPP and 
ENGO proposals. CAPP estimated the capital and operating costs of SCR based on the 2015 EFR 
study commissioned by CASA, a 30-year design life, and industry data on potential cogeneration. 
Using these inputs we calculated that the interim ENGO proposal could increase the cost of 
cogeneration in Alberta’s oil sands operations by over $1 billion. In contrast, the interim CAPP 
proposal is expected to cost approximately $280 million. We acknowledge that these calculations 
are a rough estimation, but we are confident that a more comprehensive economic analysis based 

                                                           
5 The total reductions between the two modelled scenarios were 18 tonnes/day in the AOSR. CAPP requested that 
Golder recalculate the total reductions based on an ENGO proposal more reflective of their final proposal; this resulted 
in a difference in emissions between the CAPP and ENGO proposal of 32 tonnes/day. Comprehensive modeling could 
not be revised in time to reflect final stakeholder proposals, however the minimal impact of cogeneration under the 
CAPP case on air quality illustrates that there are no emissions standards that could deliver significant improvements to 
overall air quality.    
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on final CASA proposals would only show a higher difference in cost between the two proposals. 
Fundamentally, we believe that the results of the Golder report in conjunction with our cost 
assessment clearly illustrate that the increase in cost between the proposals is not justified by the 
incremental reduction in emissions.  
 
Industry proposed standards are complimentary to Air Quality Management within the Province 

In conjunction with setting a new standard for NOx emissions for natural gas-fired electricity 
generation, it is clear that the Alberta Government is concerned about overall emissions 
management and achievement of the Canadian Ambient Air Quality Standards (CAAQS).6 CAPP 
supports CAAQS achievement and we see our proposed emissions standard as part of the overall 
system designed to deliver and maintain good air quality in the province.  
 
Established systems and management frameworks with proven processes currently exist (both 
provincially and federally) to apply more stringent emissions management in areas of special 
concerns. We continue to support the implementation of place-based solutions through regional 
frameworks, Alberta Ambient Air Quality Objectives (AAQOs), Canadian Ambient Air Quality 
Standards (CAAQS), EPEA application/renewals and other policies that provide targeted emissions 
reductions in Alberta. Under the province’s air quality management frameworks, the province can 
apply higher levels of stringency to facility approvals if there are regional air quality issues or 
concerns. Setting an overly ambitious baseline standard that mandates high-cost emissions 
management in unstressed airsheds unnecessarily increases industry’s operational costs. This is 
particularly concerning in regard to setting a NOx standard for cogeneration as the Golder report 
shows that emissions from cogeneration are unlikely to have a significant impact on overall air 
quality. We are very concerned that an overly stringent baseline standard for NOx emissions will 
significantly increase cost to industry while having a minimal impact on regional air quality and 
achievement of the 2020/2025 CAAQS.  
 
As discussed in previous Electricity Framework Reviews, our industry is not supportive of adopting 
elements of policy from other jurisdictions (such as absolute emission thresholds of 200 T/yr) 
without considering the regulatory and policy context within which they are embedded. The 
absolute emission thresholds are difficult to justify as baseline standards as their thresholds cannot 
be linked to regional environmental circumstances. Alberta has a rigorous policy and regulatory 
system to address regional concerns and project-level impacts in a comprehensive and transparent 
manner. The application of absolute emission triggers sets a precedent that we believe erodes the 
efficacy of other existing, place-based provincial policy. 
 
A more comprehensive review of provincial NOx emissions is necessary to determine the most cost 
effective opportunities for emission reduction and compliance with the CAAQS. The Golder report 

                                                           
6 See footnote 1 above 



December 3, 2018  Page 8 of 8 
Katie Duffett 
Project Manager 
Clean Air Strategic Alliance 
Re:  CASA Electricity Framework Review 2018, CAPP Perspectives Document 

 
 

illustrates that cogeneration cannot be a source of meaningful reduction of NOx emissions. As 
presented at Meeting 3 on September 5th, the oil and gas industry will make major reductions in 
NOx emissions and, through BLIERS, is making investment to achieve reductions of approximately 
134 kT/yr. This change needs to be considered when discussing the future of Alberta’s air quality.  

Finally, we would like to acknowledge the compressed timeline in which the 2018 CASA Electricity 
Framework Review was completed and the associated constraints on the collection of technical 
information and robust stakeholder discussion.  Specifically, we believe that there was insufficient 
information and discussion to make informed decisions on: 

 The relationship between the proposed emissions limits and the achievement of the CAAQS.  

 The potential for collateral environmental impacts associated with SCR including the 

transport, storage, handling, and disposal of ammonia as well as the potential odour caused 

by ammonia slippage at the stack.  

 The technological feasibility of various stakeholder proposals under real world 

circumstances. 

 The cumulative cost and environment impacts of installing SCR on units less than 100 MW 

versus units greater than 100 MW was not undertaken, or the associated constraints on the 

supply chain from increase ammonia use.   

These concerns notwithstanding, we believe this proposal sets an appropriate province-wide 
baseline emission standard that balances environmental and economic interest. It is based on the 
adoption of next level technology to achieve emissions reductions, will deliver emissions reductions 
from the existing current standards and reflects a willingness to progress our position through the 
CASA process. If you have any questions or concerns regarding the above, please contact  
Rekha Nambiar at rnambiar@suncor.com, Natasha Rowden at Natasha.Rowden@megenergy.com 
with a cc to Don McCrimmon at don.mccrimmon@capp.ca. 
 
 
Sincerely, 

 
Sherry Sian 

Manager, Environment, Health and Safety 
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CASA Electricity 

Framework Review 2018 CIAC Statement on its Non-Consensus Position 

The Chemistry Industry Association of Canada (CIAC) is grateful for the opportunity to participate meaningfully 

in the current process of defining new NOx emission standards for gas-fired electricity generation in Alberta. The 

opportunity to engage in passionate discussions with interested stakeholders at the Clean Air Strategic Alliance 

(CASA) table created an appreciation for stakeholder perspectives and provided useful insight. Unfortunately, 

despite concerted efforts, stakeholders failed to agree upon an optimal power rating threshold for non-peaking 

new gas turbines (for post-combustion NOx reduction technology). Consequently, industry and environmental 

non-governmental organizations (ENGOs) were not able to achieve consensus through this CASA-led process. 

The CIAC is committed to preserving good air quality in Alberta and shares the Government of Alberta’s goal of 

reducing Provincial NOx emissions. For emissions management, the CIAC encourages a development approach 

rooted in the application of pragmatic standards and policies that work together instead of monolithic 

approaches. This is the CIAC’s rationale for its non-consensus position. The CIAC requests that the Government 

of Alberta consider this position in the context of the Electricity Framework Review (EFR) working group’s 

assessment of NOx emissions standards for new gas turbine electricity generation units, which seeks to employ 

the Best Available Technology Economically Achievable (BATEA) and improve Alberta’s ambient air quality. 

Responsible Care® created in Canada in 1985 is the global chemical industry’s unique performance initiative to 

improve health, environmental performance, enhance security, and to communicate with our stakeholders. This 

voluntary program has been implemented by 58 chemical associations in more than 60 countries around the 

globe. 

Under Responsible Care, CIAC member-companies are expected to report all substance releases. Since reporting 

began in 1992, CIAC members have reduced their overall emissions by 228,500 tonnes (88 per cent). To achieve 

this, members have: 

• Reduced discharges to water by 99 per cent; 

• Reduced emissions of toxins targeted by the Canadian Environmental Protection Act by 90 per cent;  

• Reduced emissions of air pollutants such as nitrogen oxides by 64 per cent and sulphur dioxide by 87 per 

cent;  

• Reduced the global-warming potential of their operations by 69 per cent; and 

• Reduced the production of hazardous waste for disposal by 64 per cent over 1995 levels. 

CIAC member companies are significant energy consumers that produce large volumes of basic and intermediate 

organic chemicals and plastics. The petrochemical manufacturing sector imports sizable amounts of energy to 

supply power for required plant processes. Rising energy prices and compliance costs directly impact predictable 

earnings and global competitiveness, and motivate affected stakeholders to find cost-effective investments in 

energy efficient technologies. Energy efficient technologies (i.e., cogeneration that simultaneously produces 

electricity and useful heat from a single fuel consuming process) are ideal solutions for petrochemical 

manufacturing. Cogeneration is an attractive opportunity for the CIAC’s value-added sector because it reduces 

emissions and operating costs. Recent Government of Alberta industry energy efficiency audits recognize 

cogeneration as the biggest operation efficiency opportunity for large industrial facilities. 

The EFR work group agrees that standards for new gas turbines should reflect dry low NOx (DLN). Industry 

acknowledges that selective catalytic reduction (SCR) is an appropriate post-combustion technology when 

considering: 

• Environmental benefits; 
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• Availability of equipment emissions performance; 

• Gas turbine operating characteristics; 

• Service provided by gas turbine installations; and, 

• The cost and value of incremental emissions reductions over current standards. 

The CIAC endorses the views of the Canadian Association of Petroleum Producers (CAPP) and the Industry 

Proposal B (see Table 1). Furthermore, the CIAC supports post-combustion technology for new natural gas 

turbine unit sizes greater than 100 MW to be consistent with advanced control technology, such as SCR 

technology. Table 1 provides the Industry Proposal B for the Non-Peaking NOx Standard. To credit the benefits of 

cogeneration systems, NOx performance standards for these systems must include a standard for each turbine 

and heat recovery steam generator (HRSG) component. This ensures equitable treatment for power and heat 

generation, regardless of end use. Finally, the CIAC (like CAPP) does not support the application of alternate 

performance because it creates: 

• An aspirational limit that is unachievable without technological advancement; and, 

• Inconsistently in the application with other sectors. 

Table 1: Industry Proposal B – Non-Peaking Standard Formula Based on Designed Emissions 

New Natural Gas Turbine/HRSG 

Power Rating1,2 (MW) 

Per Gas Turbine Only 

Reference NOx Concentration 

Limit (ppm)3 

(Gas Turbine only) 

Non-Peaking Electricity 

Allowance (“A”) 

(kg/MWh net2) 

Heat Production 

Allowance (“B”) 

(kg/GJ net4) 

Greater than 100 7-9 0.10 0.020 

40 to 100 13-15 0.20 0.034 

Less than 40 25 0.40 0.034 
Notes: 

1. Normal maximum net continuous rating at independent system operator (ISO) conditions as provided by the manufacturer. 

2. Power rating for gas turbine plus an associated combined cycle steam turbine. 

3. All concentrations expressed in dry volume at 15% oxygen and ISO conditions. 

4. All thermal efficiencies expressed as a lower heating value (LHV). 
 

 

The formula shown next calculates emissions targets for various gas turbines by calculating allowable mass of 

NOx per unit of useful electrical and thermal energy output. 

 

Formula: 

NOx (kg/h) = [Net Electricity Generation (MWh net) x A] + [Heat Output (GJ/h) x B]  

 

As with other industry perspective documents, the CIAC would like to present sector-specific rationale for 

CASA’s consideration. 

 

The CIAC understands that NOx emission reductions and BATEA are inextricably linked by its effort to improve 

the air quality through the adoption of BATEA. Broadly, within Alberta Environment and Parks (AEP), air 

emissions management strategies include stationary sources and other sources, such as transportation (non-

point) and municipalities. CIAC members like CAPP are uniquely positioned to reduce NOx emissions from a 

broad range of combustion sources under several Federal regulatory and regional management initiatives. 

Examples of regulations that enforce NOx reductions are: 

• The Federal Multi-Sector Air Pollutant Regulation (Boiler, Heater and Reciprocating Engines); and, 
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• Guidelines for the Reduction of Nitrogen Oxide Emissions from Natural Gas-fuelled Stationary Combustion 

Gas Turbines (Nov 2017). 

CAPP undertook a modelling exercise to evaluate potential NOx emissions reductions from a new cogeneration 

development in Alberta to facilitate an evidence-based discussion (refer to Appendix 2 of CAPP Position). Under 

a fully-developed scenario (approved and announced), high-level model results indicate minimal changes in the 

predicted ground level air quality for NO2 concentrations between the CAPP-Industry (greater than 100 MW 

threshold) and ENGO (greater than 70 MW threshold) proposals. However, the difference in the capital 

expenditures and operating expenditure for SCR technology installation, under a 70 MW scenario versus a 100 

MW scenario, was quite substantial. As illustrated in the CAPP Position, the industry proposal B (see Table 1): 

• Delivers emission reductions; 

• Does not disincentivize cogeneration; 

• Promotes a shift towards new technology; and, 

• Has a significant and measurable benefit because it delivers a 20 to 60% reduction in emissions from existing 

applicable Federal and Provincial regulations and standards. 

SCR use has unintended consequences that need recognition and require balancing when considering options 

for post-combustion emission reductions. First, the use of ammonia introduces transportation, storage and 

handling requirements, and necessary design Process safety factors. Second, SCR systems typically experience 

slippage ammonia emissions, a waste catalyst and replacement factors to maintain the SCR – all of which must 

be considered. Third, in certain conditions, unwanted and deleterious side reactions of sulphur dioxide (SO2) 

oxidation (SO3) may occur. The formation of SO3 can damage downstream equipment – such as heat recovery 

steam generator (HRSG) cooler coils – due to corrosion, plugging or both, when combined with excessive 

ammonia slip. Lastly, poor system performance necessitates increased frequency of catalyst bed change outs 

because of the highly porous nature of a catalyst structure. Operational knowledge will be better understood 

and managed over time, and with experience. Similar to CAPP, CIAC encourages AEP to consider and evaluate 

the applications of SCR across a larger range of unit sizes before enforcing SCR Province-wide. 

Like other CASA industry stakeholders, the CIAC does not support the concept of an absolute emissions 

threshold from other jurisdictions that may not be clearly understood or aligned with Alberta’s overall policy 

direction. Alberta already has effective regional management plans that address regional concerns. These 

management response processes are evidence-based and comprehensively assess and address areas of concern. 

As stated by other stakeholders, embedding absolute emission triggers sets a precedent that undermines 

policy-making decisions of others. 

The CIAC recognizes the Government of Alberta’s desire to establish NOx emissions standards for new gas 

turbine electricity generation and encourages it to consider a durable policy that reflects good emissions 

performance, respects the competitive market, and levels the playing field within energy industry sectors. The 

CIAC continues to be available for discussion, and resolute and committed to assisting the Government of 

Alberta reach its goal of establishing a durable NOx Emissions Standard for New Natural Gas-Fired Electricity 

Generating Units. 

 







 

Draft Gas Turbine Standards Perspective – TransCanada, TransAlta, and ATCO – December 6, 2018 

 

The 2018 CASA Electricity Framework Review (EFR) discussions have had many areas of agreement and 

some different opinions on what represents the appropriate NOx emissions standards for gas turbine 

electricity generation.  TransCanada, TransAlta and ATCO (“The Generators”) share a similar perspective 

on the appropriate standards for new gas turbines generators and support Proposal B.  The Generators 

represent a significant amount of electricity generation in Alberta and bring the combined experience as 

developers and operators of coal, coal to gas conversions, natural gas reciprocating, simple cycle gas 

turbine (both peaking and non-peaking operation), combined cycle gas turbine and cogeneration 

generating technologies. 

 

Proposal B standards are based on Best Available Technology Economically Achievable (BATEA).  Although 

the standard should not prescribe technology, there was agreement among the Electricity Framework 

Review team members that BATEA for gas turbines should be based upon Dry Low Emissions (DLE) 

technology moving to Selective Catalytic Reduction (SCR) technology for larger gas turbines.  The 

Generators carefully considered and balanced environmental benefits (and co-benefits), currently 

available equipment emissions performance, gas turbine operating characteristics, service provided by 

gas turbine installations, and the value / cost (including cost to electricity consumers) of the incremental 

emissions reduction over current standards when assessing the proposals.  Proposal B represents a 

significant reduction of allowable emissions from current provincial and federal emissions standards for 

gas turbines and supports the continuous improvement aspect of the Electricity Management Framework.  

There is a critical need to develop a standard that has flexibility to allow the best outcome as we phase 

out coal generation, increase the renewables portion of our electricity grid and implement a new capacity 

market.  Recognizing that gas generation will play a very important role in making this vision a reality, 

Proposal B optimizes capital resources and allows innovative choices for the best overall environmental 

outcomes and reliable low-cost energy solutions.  The CASA recommendation for coal to gas conversion 

standards is a great example of how policy direction can think outside of the box to offer flexibility but 

still seek the best overall outcome. 

 

Electricity Generation in Alberta 

Emissions from electricity generation in Alberta have reduced significantly in the past decade and will 

continue to decline in the future.  The Electricity sector made up 11% of provincial NOx emissions in 2016 

(71 kT1).  While providing 43%2 of actual electricity generation in Alberta, natural gas generation including 

behind-the-fence generation, has emitted 4.27 kT NOx3 (0.7% of total NOx emissions) demonstrating that 

gas turbines are a low emitting form of electricity generation.  Gas generation is expected to play an 

                                                           
1 http://www.environment.alberta.ca/apps/etr/Documents.aspx 
2 http://www.auc.ab.ca/Pages/annual-electricity-data.aspx 
3 Results from National Pollutant Release Inventory database 



important role in the years to come as it provides clean, flexible low-cost electricity and enables the 

transition to low emitting and renewable generation in the future.   

 

Gas Turbine Emissions Standard Design 

Emissions standards need to be flexible to realize the full environmental benefit that gas turbines can 

provide to the Alberta Interconnected Electrical System.  Gas turbine peaking units can react quickly to 

electricity demand, augmenting base-loaded generation and support dispatch of non-emitting 

intermittent generation.  The quick response and ramping of peaking units requires some flexibility in 

emissions standards to recognize the overall environmental benefits that they can provide.  Proposal B 

sets NOx standards specific to peaking units to recognize this service.  

Cogeneration gas turbine units provide high overall efficiency by utilizing turbine exhaust heat (that would 

otherwise be wasted) and may include supplemental duct firing to increase steam production for 

industrial processes.  Emissions standards must recognize the value of the heat product and allocate 

appropriate emissions to both the electricity and heat products.  The Proposal B standards for non-

peaking units recognizes the two products (electricity and heat) with appropriate emissions factors 

representing BATEA, in determining the overall mass emission standard for the cogeneration unit. 

Emissions standards for gas turbines must respect the principle of Fair Efficient Open Competition (FEOC) 

as required by the Alberta electricity market (capacity or energy).  Standards for gas turbines should be 

fair, consistently applied and not create an unnecessary advantage for any market participant.  Proposal 

B uses three generating unit size categories to allow a smooth transition between categories, consistently 

applies to all electricity generators to ensure electricity market fairness and recognizes the performance 

requirements of the various generating unit size ranges.   

Standards must not result in unintended behavior or incent inefficient design.  Size categories need to 

focus on equipment performance and avoid abrupt cliffs that could result in choices that avoid the most 

efficient facility design.  An example would be a significant increase in emissions reduction stringency that 

would incent a change to different unit size to avoid the standard.  Standards need to reflect good 

emissions performance with smooth transitions to more stringent requirements. 

The role of small generating units in the future is not well understood.  Small gas turbines may have 

opportunity to support distributed generation, combine with non-emitting generation or even support a 

local need for combined heat and power.  Standards design must be careful not to inadvertently set a 

preference for less efficient (or higher emitting) small generation choices.  Standards need to reflect good 

environmental performance but still allow some flexibility for these smaller installations. 

Implementation of new emissions standards should allow sufficient time for electricity sector participants 

to plan and adjust to the new criteria.  A minimum implementation date of one year after the final 

standard is announced is typically recommended however, due to the concurrent process to create a 

capacity market, aligning the implementation with the start of the capacity market would be an 

appropriate time to implement the new standards. 

Standards may be expressed as intensity-based but the compliance limit used in the AEP approval must 

be a mass emissions limit based on generating unit Maximum Continuous Rating (MCR) and any 



corresponding heat allocation.  An intensity-based standard set close to unit full load performance will 

restrict the flexible operation of a gas turbine and the system and environmental benefits it can provide. 

The standards must provide real emissions reductions, demonstrate continuous improvement and 

balance incremental emissions reduction improvements with cost to equipment operators and electricity 

consumers.  A comparison (Figure 1) of several gas turbine sizes illustrates that Proposal B is achieving 

considerable improvement over the current Alberta standard and aggressive reductions over the 2015 

Industry Proposal in the over 70 MW cogeneration category.   

 

*comparison assumes baseload cogeneration units with equal electricity and heat production ratios (energy output basis) 

Although SCR technology can achieve low emissions levels of NOx, the technology has aspects related to 

storage of reactant, ammonia slip, catalyst disposal, additional capital costs and increased operating costs 

that need to be managed.  Because of these operating issues, DLE is the preferred option for emissions 

control however, it is recognized that emissions performance beyond what current gas turbine equipment 

can achieve becomes necessary with larger equipment.  Proposal B has set this threshold at equipment 

greater than 100 MW for non-peaking generating units and 200 MW for peaking units. 

Standards should be consistent with other provincial and federal requirements and policy objectives 

where possible.  Proposal B methodology is consistent with the Alberta 2006 standards and 2017 Federal 

guideline by using separate allowances for electricity generation and heat production.  Proposal B also 

recognizes the role that natural gas generation will play under the Climate Leadership Plan objectives by 

allowing some flexibility to encourage the development of non-emitting renewables.  The proposed 

federal regulation for natural gas generation will introduce GHG intensity standards that will create a 
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conflict between NOx emissions concentration and generating unit’s efficiency.  A more efficient 

generating unit with lower mass emissions of NOx and GHG is the preferred outcome but this may not 

translate to the lowest NOx concentration in generating unit performance.  Table 1 presents typical gas 

turbine performance data that illustrates that there can be choices and tradeoffs with efficiency, fuel 

consumption, NOx emission performance and GHG emissions performance.  Flexibility in emissions 

standards is key to secure the best outcome. 

Table 1 – Gas Turbine Performance – Illustrative Example 

Turbine Option Unit Size (MW) Efficiency NOx Emissions CO2 Intensity  (T/MWh) 

1 90 34% 4 ppm 0.59 

2 90 36% 15 ppm 0.55 

3 75 41% 25 ppm 0.48 

 

Other Considerations 

The EFR team discussed the application of a mass emission threshold to trigger an SCR requirement.  As 

was outlined by industry in the 2015 CASA EFR, copying specific emission policies from other jurisdictions 

may lose the intent of the policy and it also may not align with the Alberta overall policy direction.  In the 

case of the US EPA annual mass emissions trigger for Prevention of Significant Deterioration (PSD) in 

attainment areas, the policy is designed to trigger a permitting review based on policy objectives of the 

EPA.  The EPA process tends to jump to the conclusion that a BATEA technology must be economic and 

appropriate if it has been installed somewhere else.  This process can misinterpret the success of an 

installation if the driver for the technology on the project was due to a policy direction, a specific concern 

in a region that requires additional abatement, a position a particular developer has taken (or negotiated) 

or the project circumstances may favour that particular technology.  The EPA jurisdictions will also not 

have a Climate Leadership Plan targeting a phase-out of coal, the Pan-Canadian Framework on Clean 

Growth and Climate Change including a proposed Natural Gas Regulation for Generation of Electricity, a 

National Air Quality Management System including Base Level Industrial Emissions Requirements or an 

Alberta Electricity Management Framework.  The trigger applied in the Alberta context is arbitrary and 

does not respect FEOC as the trigger methodology is not applied equally (or at all) to other forms of 

generation. 

It is recognized that SCR technology can be installed on even the smallest of generating units depending 

on the circumstances.  The 100 MW threshold was selected as an optimal level to balance cost, operating 

flexibility and environmental performance.  Operators of equipment will make choices based on efficient 

design that could include SCR installation for a particular project when the BATEA target was set based on 

DLE.  The economics, equipment choices or overall environmental objectives for a particular project may 

favour SCR installation, but this may not be the case for all generation projects of a similar size.   

 

Conclusion 

Proposal B is based on BATEA, smoothly and progressively increases emissions stringency as generating 

unit size increases and achieves significant emissions reductions beyond current standards.  The electricity 

sector in Alberta is facing considerable regulatory change in the coming years as well as generating 



infrastructure transformation.  Emissions standards must be designed to allow flexibility and create the 

opportunity for innovative generation solutions that provide real emissions reductions and reliable 

electricity at a reasonable cost to consumers. 

The CASA framework is designed with a continuous improvement tool that triggers a review of the 

electricity framework every five years to ensure the framework meets current circumstances and to allow 

adjustments to be made.  Regional Plans and other initiatives also allow improvements to be made when 

required.  The difficult economic times demand the wise use of capital and a sensitive balance between 

incremental environmental benefit and cost.  Proposal B offers an ideal outcome as it demonstrates 

continuous and substantive improvement compared to previous proposals, achieves significant emissions 

reductions for natural gas generation and allows flexibility to adapt to future challenges. 
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Background 
In January 2002, Alberta Environment asked the Clean Air Strategic Alliance (CASA) to develop a 
new way to manage air emissions from electricity generation in Alberta. Using a multi‐
stakeholder collaborate approach, CASA developed innovative solutions in the form of 71 
recommendations comprising a management framework and presented it to the Government 
of Alberta in November 2003. The report, An Emissions Management Framework for the 
Alberta Electricity Sector (the Framework), was accepted by the Government of Alberta and 
implemented through regulations, standards, and facility approvals. The first emission 
standards were effective January 1, 2006.  
 
To ensure continuous improvement and keep the Framework timely and relevant, a formal 
review of the Framework is to be undertaken every five years according to recommendation 29. 
This review should include a multi‐stakeholder group consisting of industry, government, non‐
government organizations, and communities with an interest in electricity generation in 
Alberta. The intent of the Five‐Year Review is to assess new emission control technologies, 
update emission standards for new generation units, determine if emission standards for new 
substances need to be developed, review implementation progress, and determine if the 
Framework is achieving its emission management objectives. 
 
A full review of the structure of the Framework itself would be triggered by the environmental 
and health factors noted in recommendation 34 (emission forecast is 15% higher than 
projected in the previous Five‐Year Review) and the economic factors noted in 
recommendation 35 (economic assumptions are significantly different to adversely affect the 
viability of the electricity sector). A full structural review would consider changes to the 
Framework to reflect current circumstances. 
 

First Five‐Year Review 
The first Five‐Year Review started in 2008 and the Electricity Framework Review Team 
submitted their report and recommendations to the CASA Board in June 2009. The report 
contained ten consensus recommendations and one non‐consensus item. The consensus items 
included revisions to the particulate matter (PM), nitrogen oxides (NOx), and sulphur dioxide 
(SO2) emission standards for new coal‐fired units based on improvements in emission control 
technologies, effective January 1, 2011. The non‐consensus item pertained to NOx emission 
standards for new gas‐fired generation for both peaking and non‐peaking units. A final report, 
including the interests and rationale with respect to the non‐consensus recommendation, was 
forwarded to the Government of Alberta in May 2010 for decision. 
 
A subgroup‐continued to meet to develop a particulate matter system for existing units, as per 
recommendation 22 of the Framework. In June 2010, the Federal Minister of Environment 
announced a proposed regulation for CO2 emissions from coal‐fired power plants. The specific 
details of the proposed federal coal regulation were not available until it was published in the 
Canada Gazette, making it difficult for the sub‐group to reach agreement on a PM management 
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system for existing coal units. As such, the Board put the sub‐group into abeyance until the 
details of the proposed regulation were available. 

 

Second Five‐Year Review 
The second Five‐Year Review started in 2013. The project team reviewed greenhouse gas (GHG) 
regulations to identify potential implications and emissions management issues of the 
Framework created by the implementation of federal GHG regulations in addition to 
environmental and economic triggers (recommendation 34 and 35).  
 
The group was unable to reach consensus on the need to review or adjust the Framework, 
given divergent views of the members as to what was required to allow changes to the 
Framework. An interim report identifying the key issues and differing perspectives was 
submitted to the CASA Board. The CASA Board asked the Government of Alberta to weigh in on 
the matter and to describe the path forward as appropriate. In August 2014, CASA was notified 
that the department of Environment and Parks was working on a cross‐ministry plan with the 
departments of Energy and Health that would review the interim report and determine the 
next steps for the Framework. In June 2015, Environment and Parks notified CASA that in the 
absence of a decision on the interim report and Framework, the Government of Alberta would 
continue to make regulatory decisions in accordance with the existing 2003 Framework. 
 
In March 2015 the project team provided 13 recommendations to the CASA Board, one of 
which was non‐consensus (recommendation 3, emissions standards for gas‐fired generation). 

Project Goal 
To ensure the Emissions Management Framework for Alberta’s Electricity Sector reflects 
current circumstances, the project team will conduct the third Five‐Year Review, as outlined in 
recommendation 29 of the Framework. 

Project Scope 
The requirements of the five‐year review are reflected in the following recommendations: 

Recommendation 29 (2003) 
This recommendation outlines the following elements of the Framework that must be reviewed 
by the project team: 

1. A technology review to identify the Best Available Technology Economically Achievable 
(BATEA) emission standards, 

2. The air emission substances subject to limits or formal management, 
3. Co‐benefits for priority substances and List 2 substances, 
4. A review of economic and environmental triggers as set out in the framework in 

recommendations 34 and 35, 
5. Additional information that illustrates potential health effects associated with emissions 

from the electricity sector; and 



    

Page 5 of 11 
 

6. A report from the electricity sector on continuous improvement. 
 

Recommendation 22 (2003) 
This recommendation states that if mercury control does not provide the anticipated co‐
reduction of primary particulate matter, the five‐year review should develop a primary 
particulate matter management system for existing units. 
 
Recommendation 9 (2010) 
This was a non‐consensus recommendation for source standards for new gas‐fired non‐peaking 
thermal generation units. The 2015 Five‐Year Review was asked to revisit this issue. 
 
Recommendation 3 (2015) 
This was a non‐consensus recommendation for emissions standards for gas‐fired generation. 
The current Five‐Year Review will revisit this issue. 
 
Recommendation 4 (2015) 
This recommendation states that the 2018 Five‐Year Review should include review of the need 
to include biomass sources of electricity generation in the Framework. 
 
Recommendation 8 (2015) 
This recommendation states that the 2018 Five‐Year Review should ensure that each substance 
listed in Category 2 (i.e. management actions need to be considered) of the Air Emissions 
Substance Review are evaluated, considering: 

 The state of the science on the substance, 

 Substance reduction potential including management and cost,  

 Co‐benefits to be managed, and 

 Requirements for monitoring. 
 
Recommendation 9 (2015) 
This recommendation states that the group undertaking the health and ecological assessment 
in the 2018 five‐year review should explicitly include substances listed in Category 3 (i.e. 
ongoing surveillance is recommended) in the search terms for the health and ecological 
literature reviews. 
 
Recommendation 10 (2015) 
This recommendation states the Health and Environmental Assessment Task (HEAT) Group 
should be convened as soon as possible in the 2018 Five‐Year Review and should be provided 
with the terms of reference from the 2013 HEAT Group, to adjust as the new Group deems 
necessary. 
 
Recommendation 11 (2015) 
This recommendation states the implementation of the Emissions Trading System should be 
assessed as part of the 2018 Five‐Year Review of the Framework. 
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Recommendation 13 (2015) 
This recommendation states the 2018 Five‐Year Review should consider the role of public 
consultation and develop a plan at the beginning of its process. 

Key Task Areas 
 

This project will be completed in two phases, with initial high‐priority tasks to be completed on 
a shorter timeline (“short‐term” or Phase 1) and delivered to the CASA Board no later than 
December 2018. The remaining tasks (“long‐term” or Phase 2) will be completed by mid‐2019.  
 
It is likely the environmental and economic triggers (recommendation 34 and 35 of the 
Framework) have not been triggered. 
 

Short‐Term Tasks (Phase 1) 
1. A technology review to identify the Best Available Technology Economically Achievable 

(BATEA) to update NOx air emission standards for new gas‐fired generation units, 
including:  

 Continuous (non‐peaking) and intermittent (peaking) natural gas‐fired turbine 
units, 

 Industrial co‐generation plants using gas‐fired turbines,  

 Gas‐fired reciprocating engines used for both industrial cogeneration and 
electricity generation when multiple units are banked,  

 Gas turbines fired by biogas, and 

 Design life considerations for gas‐fired units. 
 

2. Updates to consultant reports from the first and second five‐year reviews to determine 
Best Available Technology Economically Achievable (BATEA)‐based emission standards 
for gas‐fired generation, if deemed appropriate. 
 

3. Review lessons learned from industry using Selective Catalytic Reductions (SCR) in their 
operations. 

 
4. As per recommendation 11 of the 2013 Five‐Year review, complete an assessment of 

the implementation of the Emissions Trading System, with a focus on NOx emission 
credits. This assessment will include what the system is achieving and will continue to 
achieve, the intended objectives of providing incentives and rewards for better than 
required or expected performance, encouraging early shutdown of older units, and 
encouraging implementation of new emissions controls at existing units. 
 

5. As per recommendation 13 of the 2013 Five‐Year Review, develop and implement a 
strategy and action plan for communicating and engaging with stakeholders and the 
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public with a goal of informing and increasing the public’s awareness and understanding 
of: 

 The 2003 Framework and how it works to improve performance and reduce 
emissions, 

 The 2013 Five‐Year Review process and outcomes, 

 The implications of the implementation of recommendations resulting from the 
2013 Five‐Year Review, and 

 The 2018 Five‐Year Review process. 

 

Long‐Term Tasks (Phase 2) 
1. As per recommendation 4 in the 2013 five‐year review, review the need to develop 

emission standards for biomass‐fired electricity generation sources. 
 

2. Review the draft federal stationary diesel engines regulations for electricity generation, 
for engines used both in continuous and standby service and consider implications for 
and alignment with the Framework. 
 

3. As per recommendation 22 of the Framework, review primary PM management and 
develop a primary PM Management System for existing coal‐fired units if deemed 
appropriate. 
 

4. As per recommendation 8 of the 2013 Five‐Year Review, review air emission substances 
emitted by electricity generation that are subject to formal control, including existing 
Category 2 substances and emergent substances and their impacts. This task should 
consider: 

 The state of the science on the substance, 

 The substance reduction potential including management and cost, 

 Co‐benefits to be managed, and 

 Requirements for monitoring. 
 

5. As per recommendation 10 of the 2013 Five‐Year Review, convene a HEAT Group to 
oversee a review to identify any new and relevant studies or research findings regarding 
potential environmental or health effects from air emissions substances from electricity 
generation, including an independent peer review on results.  
 
As per recommendation 9 of the 2013 Five‐Year Review, this task should explicitly 
include air emissions substances listed in Category 3 (i.e. on‐going surveillance is 
recommended) in the search terms for the health and ecological assessment literature 
review. 

 
6. Modernize the Framework document itself by consolidating the recommendations from 

the first and second Five‐Year Reviews into the main Framework document, including 
adding information on implementation status of recommendations where applicable, 
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and reviewing the recommendations for relevancy in light of the changes to the 
electricity sector since the document was created. 
 

7. As per recommendation 13 of the 2013 Five‐Year Review, develop and implement a 
strategy and action plan for communicating and engaging with stakeholders and the 
public with a goal of informing and increasing the public’s awareness and understanding 
of: 

 The 2003 Framework and how it works to improve performance and reduce 
emissions, 

 The 2013 Five‐Year Review process and outcomes, 

 The implications of the implementation of recommendations resulting from the 
2013 Five‐year review, and 

 The 2018 five‐year review process. 
 

8. Review a report from the electricity sector on continuous improvement. 
 

9. Make recommendations for future Five‐Year Reviews. 

Project Deliverables 
The following deliverables will be developed by the project team and provided to the CASA 

Board: 

 Interim report on short‐term tasks to be provided no later than December 2018 

 Final report including both the short and long‐term tasks to be provided by mid‐2019 

 Communications plan 

 

It should be noted that CASA’s Performance Measures Strategy: A “how‐to” guide to 

performance measurement at CASA indicates that each project team is required to generate 

one specific metric that will allow the success of the team to be evaluated 5 years in the future. 

More guidance on how this can be achieved can be found in the strategy. 

Project Structure and Schedule 
Project work should begin in June 2018. The entire project will take approximately 12 months, 

with a completion date of no later than December 2018 for the short‐term tasks and mid‐2019 

for the long‐term tasks.  

Projected Resources and Costs 
Table 1 outlines the potential external costs over the life of the project as anticipated by the 

project team. These figures are estimates only. As the work of the project team progresses, 

detailed work plans and associated budgets will need to be created.   
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Table 1: Estimated costs associated with the Five‐Year Review of the Electricity Management 

Framework  

 

Key Task  Estimated Budget 

Environmental effects literature review (Phase 2, task 5)  $20,000 

Health effects literature review (Phase 2, task 5)  $20,000 

PM management system consideration (Phase 2, task 3)  $20,000 

Communication/Consultation (Phase 1, task 5 and Phase 2, task 7)  $15,000 

Total  $75,000 

 

Risk Analysis 
Identifying, analyzing and mitigating project risks is a key component of executing a successful 

project. The project team should incorporate proactive risk management into the project to 

mitigate risks that could undermine its success.  

Table 2 lists the risks as well as possible mitigation strategies that the project team should 

consider as they undertake their work. 

Table 2: Electricity Management Framework Review Risk Analysis including Possible 

Mitigation Strategies 

Risks  Possible Mitigation Strategies 

Process 

Timely funding not available 
for long‐term (phase 2) 
tasks 

 Identify who the “customers” of this work are. Who will 
find this valuable – seek funding there 

 Develop a strong value‐proposition that includes: examples 
of sectors that may be involved or affected 

 Project Team members discuss the work and associated 
need for funding with their constituents early in the 
process 

Recommended 
management actions are 
too broad or not specific to 
the project goal. 

 Seek a balance between regional needs and provincial 
applicability in management actions chosen 

 Consider prioritizing cross‐cutting actions that provide 
regional benefit and have the potential to be broadly 
applicable 

 Consider ways to align this work with existing management 
frameworks and plans  

Can’t reach agreement, 
e.g., management actions, 
or communications 
 

 Determine in advance which pieces of work do and do not 
require consensus 
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 Outline a clear decision‐making process that includes what 
happens if the team can’t agree – who will make the 
decision? 

 Have an explicit discussion around Interest‐Based 
Negotiation, and get all the interests of the team members 
on the table 

Project Team doesn’t 
understand or follow the 
Project Charter 

 Working group to create a project charter that is clear, 
especially with respect to the intent for sequencing of 
objectives 

 Board receives regular updates to ensure progress is 
monitored 

CASA Board doesn’t agree 
with management actions 
identified in Objective 4 

 Project Team members liaise with their constituents and 
Board members on an ongoing basis 

 Project Team provides regular status reports for Board 
meetings 

Recommendations of the 
project team are not 
implemented.  

 This risk is outside the scope of the project team to 
mitigate; however, this risk will be reduced if i) the parties 
potentially involved in implementation are engaged, and ii) 
reference to implementation (who and how) is included in 
the report’s recommendations 

Information Collection 

Consultant is not available 
during the project timeline 

 Engage the consultant as far in advance as possible to 
ensure availability  

Lack of / limited 
information (accessibility) 

 Ensure Project Team membership enables the team access 
to information 

 Use judgement where information is unavailable  

Stakeholder Engagement 

During stakeholder 
engagement, “interested 
parties” don’t agree with 
the list of management 
actions  

 Try to develop the potential management actions 
collaboratively 

 If stakeholders disagree, seek to understand stakeholder 
reasons for disagreement 

 Identify non‐consensus recommendations where 
appropriate 

Lack of 
engagement/ownership on 
Project Team  

 Identify and communicate with potential stakeholders early 
in the process 

 Create a clear value proposition 

 Be clear about what is being asked of stakeholders 

Obtaining stakeholder 
feedback and refining 
management actions with 
interested parties takes 
longer than expected or 
causes scope creep. 

 Set specific parameters for this piece of work: 
o Purpose of soliciting feedback 
o Scope of influence outcomes will have on overall 

process 

 Time available 
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Operating Terms of Reference 
An Operating Terms of Reference describes how the project team agrees to work together. The 

project team should discuss and reach consensus on the following items: 

 Requirements for quorum 

 Governance 

 Meeting protocols 

 Roles and expectations of project team members 

 How decisions will be made 

 Ground Rules 

 Frequency of project team meetings 

 Frequency of updates and reports to the CASA Board 

 Protocols for handling media requests 

 Protocols for providing updates to interested parties 

 Any other considerations for working together 

Stakeholder Analysis and Engagement Plan 
The project team would benefit from engaging different stakeholders for different purposes. 

Different stakeholders could be engaged in a variety of capacities and at different times 

throughout the project.  

The working group identified the following categories of stakeholders that may be involved: 

 Project Team: Stakeholders who are required at the table to reach consensus 

agreement. 

 Corresponding members: Stakeholders who receive all correspondence but are not 

required at the table to reach consensus agreement. 

 Task Groups or Technical Experts: Stakeholders who have a specific interest or expertise 

and can be engaged in a more focused way. 

 Other: 

o Stakeholders from whom feedback on management actions is sought, which may 

include potential implementers or those potentially impacted 

o Members of the public who may be engaged  

 

 



December 2018 CASA Board Meeting  

DECISION SHEET 

 

Item 3.0: Ambient Air Quality Objectives (AAQO) Project Team 

Issue: Approve the Team’s Advice for a hydrogen sulphide (H2S) AAQO and a 
Total Reduced Sulphur (TRS) Guideline.   

Background: At the December 2016 meeting, the CASA Board of Directors approved a 
Statement of Opportunity from Alberta Environment and Parks (AEP) to 
form the CASA Ambient Air Quality Objectives (AAQO) Project Team. The 
Team’s Project Charter was approved at the December 2017 Board Meeting. 
The team’s objectives are to provide advice to AEP on the development of 
AAQOs that are consistent with the Canadian Ambient Air Quality Standards 
for PM2.5, O3, NO2 and SO2 and the carry forward of two substances from the 
previous Alberta Ambient Air Quality Objectives Stakeholder Advisory 
Committee work plan, TRS and H2S. These priority substances are the focus 
of AEP’s work plan on ambient air quality objective development and 
review. 

The team has laid out staggered timelines to address all six substances. Sub-
groups that report to the team were established to take on the bulk of the 
work for each substance. 

In keeping with these timelines, the team is providing advice on the H2S 
AAQO and a TRS Guideline for approval by the board to go to AEP to 
inform their decision in setting the objective or guideline. This advice is 
presented as a perspectives document including information on the process 
used by the project team and subgroup, the areas of agreement, the reasons 
for non-consensus, and appended perspectives from stakeholders. 

Status: • The AAQO Project Team recommends that the CASA Board approve the 
Hydrogen Sulphide (H2S) and Total Reduced Sulphur (TRS) Advice to the 
Government of Alberta and attached perspectives documents for transmittal 
to AEP as advice to inform their decision on the H2S AAQO or a TRS 
Guideline. 

Attachment: Hydrogen Sulphide (H2S) and Total Reduced Sulphur (TRS) Advice to the 
Government of Alberta, including stakeholder perspectives. 

Decision: Approve the Hydrogen Sulphide (H2S) and Total Reduced Sulphur (TRS) 
Advice to the Government of Alberta and attached perspectives documents 
to go to AEP to inform their decision. 

 



CASA’s Ambient Air Quality Objective Project Team 
Hydrogen Sulphide (H2S) and Total Reduced Sulphur (TRS) Advice to the Government of Alberta 

 
 

Introduction 
In 2016, Alberta Environment and Parks (AEP) asked CASA to convene a multi-stakeholder group to 
provide advice on setting ambient air quality objectives (AAQOs). AAQOs are an important part of 
Alberta’s air quality management system as they help protect the health of Albertans and the 
environment. Alberta Environment and Parks sets AAQOs for the province under section 14(1) of the 
Environmental Protection and Enhancement Act.  

Hydrogen sulphide is a colourless organic gas that has a characteristic rotten egg odour. It is poisonous, 
corrosive, and flammable. Total reduced sulphur is the total of reduced sulphur compounds, including 
H2S.  

The current 1-hour AAQO for H2S is 10 ppb (14 µg/m3) and the 24-hour AAQO is 3 ppb (4 µg/m3). There 
is currently no AAQO or guideline in place for TRS.  

Process 
The process for the AAQO Project Team’s evaluation of a revised H2S AAQO and potential new TRS 
guideline involved the following steps: 

1. A jurisdictional review of H2S and TRS objectives/standards in other jurisdictions was done, 
including Canada, Ontario, and the United States EPA.  

2. A health and environment scan was done to detail the impacts of H2S. 
3. A facilitated discussion was held to define the range of issues and concerns with the proposals 

under consideration. 
4. An examination of proposals and alternatives was undertaken by the sub-group and reviewed by 

the project team. 
 
Areas of Agreement 
 
The AAQO Project Team reached consensus in the following areas: 

1. The current 24-hour and 1-hour AAQOs for H2S are protective of health. 
2. The current 24-hour and 1-hour AAQOs for H2S are not adequate to address odour. 
3. Odour issues in Alberta can be a concern, and there is a gap in the management tools available 

to address this issue. A TRS Guideline could potentially bridge this gap. 
4. A 30-minute TRS Guideline of 5 ppb (7 µg/m3) would be useful as an odour management tool. 

 
Reasons for Non-Consensus 
 
Application of a TRS Guideline was outside the mandate of the AAQO Project Team and was a barrier to 
full consensus.  
 
Various approaches were discussed with varying levels of support from the project team. Perspectives 
on this issue have been submitted by stakeholders and are appended to this document.  
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Perspective on the Proposed Total Reduced Sulphur (TRS) Guideline 
Alberta Environment and Parks (AEP), Alberta Energy Regulator (AER), Alberta 
Agriculture and Forestry (AF), Alberta Health (AH), and Alberta Health Services (AHS) 

 
Alberta’s ambient air quality objectives and guidelines are developed under the Alberta 
Environmental Protection and Enhancement Act (EPEA) to protect Alberta’s air quality. 
Environment and Parks will use CASA’s recommendation to inform its decision.  
 
Odour has been an increasing issue in Alberta over the past few years and setting a guideline for 
Total Reduced Sulphur (TRS) would be a valuable tool to help manage odour concerns. The 
subgroup proposed an odour guideline of: 
 

5 ppb for a 30 minute averaging period 
 
This statement reflects government ministries whose sectors are directly affected. Agriculture is 
not directly affected by the TRS guidelines as odour emissions from agriculture related activities 
are addressed under the Agricultural Operation Practices Act (AOPA) as referred to in the 
Environmental Protection and Enhancement Act Section 116. 
 
The proposed guideline could be used during investigation of odour issues/complaints and to 
direct management actions in areas where the guideline is exceeded and/or there have been a 
number of complaints. Management actions would be determined by the circumstances. 
 
Odour thresholds listed in Table 1 below, indicate that with a guideline of 5 ppb, odour issues 
may still occur depending on the TRS mixture being monitored and the sensitivity of the 
receptors.  
 
A number of concerns were expressed by subgroup members regarding how a TRS guideline 
would be implemented. A summary of the concerns and current comments by government 
(ministries whose sectors are directly affected) are provided below. 
 
1. Potential additional reporting obligations attached to a new TRS guideline. 

a. Reporting requirements for both industry and airsheds are outlined in the Air Monitoring 
Directive and are to be followed.  

b. Exceedances of the new guideline may occur, increasing the frequency of reporting by 
facilities and airsheds; however, this should not be a deterrent to putting in place a 
guideline that could help improve air quality. 

 
2. Use of a TRS guideline to assess overall facility compliance. 

a. The use of guidelines is outlined in the Ambient Air Quality Objectives and Guidelines 
Summary: 
Guidelines may be used: 
1. for airshed planning and management; 
2. as a general performance indicator; 
3. to assess local concerns. 
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b. EPEA Approvals set out conditions for a facility’s operations including the type of 
monitoring to be conducted. If a facility emits a substance(s), it is important that the 
Approvals writers have the flexibility to apply AAQOs and guidelines in a manner that 
will improve air quality. For example, there is a dustfall guideline currently in place that 
Approvals writers use to provide perspective for values that are submitted to the 
department. Similarly, a TRS guideline would provide an additional tool for Approvals to 
help manage odour issues in areas where odour is a concern.  

c. Other facilities not requiring an EPEA Approval (regulated only by energy statutes and 
general provisions of EPEA) would be assessed against the guideline by AER inspectors 
should odour issues arise. 

 
3. The effect of a TRS guideline on air dispersion modelling guidance and requirements. 

a. Currently, there are no requirements for modelling against guidelines. However, the Air 
Quality Model Guideline is being updated and will be amended to include wording that 
recommends modelling be done against guidelines in addition to the current requirement 
for modelling against ambient air quality objectives. If a facility is not likely to emit TRS, 
modelling will not be required. If a facility could possibly emit TRS and the largest 
portion of the emissions is H2S, they will have to discuss what modelling is required with 
their Approvals writer. 

 
A new TRS guideline as follows would be a valuable tool to manage air quality as it relates to 
odour issues: 
 
 5 ppb 30 minute averaging period - “to be used for odour management” 
 
 
HEALTH - SPECIFIC PERSPECTIVE 
 
Should this odour based guideline for TRS not be approved in this round, AH and AHS will not 
support the default back to the 1-hour H2S AQO of 10 ppb. This objective would need to be 
revised/updated this round (2019-2020) as the number has not been changed since 1975. 
Significant scientific and health information on H2S has been advanced since that time.  
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BACKGROUND 
 
The H2S/TRS subgroup started work in May 2017. 
 
A surrogate approach was used to develop the guideline number for TRS. The subgroup started 
with the World Health Organization’s odour guideline for H2S of 7 µgꞏm-3, with a 30-minute 
averaging period. This converts to 5 ppb H2S. The group proposed a TRS guideline of 5 ppb for 
a 30-minute averaging period. 
 
TRS is a complex mixture that can vary in composition from one area of the province to another.  
It was recognized that H2S is not the only component of TRS, but H2S is often the largest 
percentage of the mixture. The odour thresholds for a number of substances that could be in a 
TRS mixture were compiled from the American Industrial Hygiene Association’s “Odor 
Thresholds for Chemicals with Established Occupational Health Standards” (2nd edition). The 
following table (Table 1) demonstrates that 5 ppb is a reasonable value as it is within the range of 
odour thresholds for common TRS substances.  
 
Table 1 Odour thresholds for substances that could be in a TRS mixture. 
 

Substance Odour Threshold - ppb
Hydrogen sulphide 0.04 – 1,400

Carbonyl sulphide 57 – 102

Dimethyl disulphide 0.29 – 1,450

Dimethyl sulphide 0.12 – 8,111

Ethyl mercaptan 0.0087 – 18,000

Butyl mercaptan 0.0027 – 4,900

Methyl mercaptan 0.00000000051 - 560

 



  

 
 

 

 
Canadian Association of Petroleum Producers 
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 Canadian Fuels Association 
2100, 350 – 7 Avenue S.W. 
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November 26, 2018 
 
Katie Duffett via email: kduffett@awc-casa.ca 
Project Manager 
Clean Air Strategic Alliance 
#1400, 9915 – 108th Street 
Edmonton, AB T5K 2G8 
 
Dear Ms. Duffett: 
 
Re: Perspectives document on the creation of a guideline for Total Reduced Sulphur (TRS) 
 
The Canadian Association of Petroleum Producers (CAPP) represents companies, large and small, 
that explore for, develop and produce natural gas and oil throughout Canada. CAPP’s member 
companies produce about 80 per cent of Canada’s natural gas and oil. CAPP's associate members 
provide a wide range of services that support the upstream oil and natural gas industry. Together 
CAPP's members and associate members are an important part of a national industry with 
revenues from oil and natural gas production of about $101 billion a year. 
 
The Canadian Fuels Association (Canadian Fuels) is a national association of Canadian refiners and 
marketers of petroleum products.  Our purpose is to serve and represent these sectors of the 
petroleum industry with respect to environment, health and safety, and business issues.  Canadian 
Fuels supports the alignment and harmonization of practices and regulations that that protect 
human health and the environment, supplemented by appropriate, effective and efficient 
administration processes for industry and government. There are four petroleum refineries in 
Alberta operated by Imperial, Shell Canada, Suncor and North West Redwater Partnership, and an 
asphalt refinery operated by Husky. In addition, our members operate the province’s network of 
primary fuel distribution terminals and a significant portion of the retail and commercial fueling 
network in Alberta. 
 
We appreciate the opportunity to provide our perspective on the development of a guideline for 
total reduced sulphur (TRS). We recognize the potential odour that may result from the release of 
TRS from our industry as well as other industrial, commercial, agricultural, and natural sources. We 
take this issue seriously as we believe it is directly linked to the public’s confidence in our 
operations. As part of the Clean Air Strategic Alliance’s (CASA) multi-stakeholder review of the 
Alberta Ambient Air Quality Objectives (AAQOs), we worked with our ENGO and Alberta 
government counterparts to develop an ambitious, but appropriate, guideline for TRS. The 
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proposed guideline would set a clear standard, in the form of a guideline, for TRS concentrations in 
residential and recreational areas: areas where it is appropriate to manage odour.  
 
At low concentrations, TRS may not necessarily pose a risk to human health or the environment, 
but odour is frequently an irritant to the public. Numerous anthropogenic and non-anthropogenic 
sources can contribute to the concentration of TRS that leads to detectable odours. Oil and gas 
operations, pulp and paper mills, agricultural operations, sewage treatment facilities, swamps, hot 
springs, bogs, lakes, and marshes are all sources of measurable TRS emissions.1 The variety of 
potential TRS sources and the regional importance of addressing odour in populated areas presents 
two particular challenges for setting an AAQO for TRS. First, while there is clear value in setting an 
ambitious target for TRS in populated areas to address odour, applying the same target provincially 
would place a burden on industry that would not be environmentally or socially justifiable. Second, 
due to the challenge of attributing a wide variety of sources of any TRS exceedance, it is not 
appropriate to link exceedances with regulatory compliance. 
 
To address these challenges, stakeholders worked through CASA and achieved a near-consensus 
proposal that would have set an ambitious threshold of 7 µg m-3 (5 ppb) of measurable TRS 
sustained for 30-minutes. This guideline would provide community reassurance of odour 
management through a clear trigger for residential and recreational areas. The 7 µg  m-3 threshold 
would be one of only a few provincial TRS standards with Ontario notably setting a TRS limit of a 
ten minute exposure to 13 µg m-3 of TRS.2  
 
The ambitious nature of the proposed guideline means that it cannot reasonably be associated 
with regulatory compliance since non-industrial, non-permitted, and non-reported emissions 
sources such as agriculture have been shown to be capable of exceeding the proposed threshold.3 
A monitored exceedance of the guideline should not be stigmatized as being unlawful by way of 
triggering a compliance response; sources can vary and regional expectations of odourless air can 
vary dramatically. Furthermore, if linked to compliance, a threshold established to address 
residential odour concerns could be applied to remote, uninhabited areas. This would place an 
unnecessary and unjustified burden on industry and contradict the intent of a standard for TRS: 
odour management. 
 
Similarly, if a TRS standard is linked to facility compliance, a guideline created for odour 
management in residential areas could be inappropriately applied during the approvals process. 

                                                 
1 http://airdata.alberta.ca/aepContent/Pollutants/HydrogenSulphide.aspx 
2 https://www.ontario.ca/page/ontarios-ambient-air-quality-criteria-sorted-contaminant-name#fn11 
3 A 2004 study on TRS from agriculture (cattle) showed that TRS levels can easily average 13ppb in and around cattle 
farms with downwind fence lines regularly experiencing 30-minute concentrations above 100ppb. 
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1003&context=biosysengfacpub  
Koelsch, R. et al. Total Reduced Sulfur Concentrations in the Vicinity of Beef Cattle Feedlots Applied Engineering in 
Agriculture University of Nebraska (2004) Vol 20(1) 77-85. 
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Without clear direction to the contrary, we are concerned that any guideline would require TRS 
levels to be modelled as part of the approval process for new development. This poses a major 
concern for industry as a modelling requirement could restrict project development for reasons 
disconnected from residential odour concerns. TRS is the combination of all possible reduced 
sulphur compounds and our industry’s contribution can vary dramatically based on the particular 
oil and gas reservoir. For new development and cases where reservoir composition details are not-
well-known, conservative estimates will be used for modelling and will inflate predicted TRS 
concentrations beyond what would be measured.  
 
Conservative estimates, in conjunction with an ambitious emissions standard, create a high 
likelihood of modelled exceedances. In addition, beyond our industry’s contribution, many sources 
of TRS are non-industrial, non-permitted, and non-reported and as such are exceedingly difficult to 
model. In cases of uncertainty, models err toward conservatism. Modelling potential TRS odours 
based on the confluence of extreme events: maximum industry emissions occurring in conjunction 
with peak potential emissions from agriculture and natural sources during exacerbating 
meteorological conditions, creates an unreasonable standard for odour management. 
 
Our industry is further concerned that a requirement to link a TRS standard with compliance and 
modelling will extend the scope of application to the entire province, well beyond residential and 
recreation areas. This approach would place an inappropriate burden on industry, requiring 
operators to prevent odours where there are no receptors (people).   
 
An exceedance of the proposed guideline should not be used to determine facility compliance. 
Instead, the guideline should be used as a regional trigger for consultation, analysis, and action. If 
the proposed guideline is exceeded in certain areas, we believe regional responses are best 
equipped to determine the source of odour (from regulated and non-regulated sources) and to 
determine if a response to any given exceedance is appropriate. The frequency of exceedance will 
be an important regional consideration as sporadic monitored exceedances may not justify action, 
especially if they are not accompanied by residential odour complaints. On this basis it is important 
to stress that an exceedance of the 7 µg m-3 guideline cannot be linked to compliance. A monitored 
exceedance may not result in an odour issue. The frequency, duration, source, and public 
sentiment will all need to be considered when determining the appropriate regional response to an 
exceedance of the guideline. An exceedance of the threshold should trigger regional investigation 
and community dialogue, but not necessarily force a change in industry practice. 
 
Different approaches to odour management were discussed at the CASA table. Our industry’s 
preference is to set a low threshold for odour which is applied through real-world scenarios 
(measured not modelled). This approach will balance our operational needs with residential 
concerns of real odour exceedances. A modeled approach will likely result in significant restrictions 
on industry that are unnecessary for odour management given that there may be no risk to human 
health or environment. 
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To implement this standard, the new Ambient Air Quality Guideline for TRS will need to be 
accompanied by clear language specifying its application and limitations. Our industry continues to 
recommend adding the standard for TRS to Table 2 “Alberta Ambient Air Quality Guidelines” of the 
Alberta Ambient Air Quality Objectives and Guidelines Summary using the following language: 
 

Parameter Guideline   Effective 

Total Reduced Sulphur  
(TRS) 

30-minute 7 µg m-3  An odour management tool 
for airshed management in 
residential and recreational 
areas; not for assessing 
facility compliance. 

2019 

 
 

Our industry appreciates the engagement and discussion through CASA and regret that consensus 
could not be found for the issue. If there are any questions or concerns related to our perspectives 
as outlined in this document please contact Alison Miller at alison.f.miller@esso.ca and  
Rob Hoffman at robhoffman@canadianfuels.ca with a cc to Don McCrimmon at 
don.mccrimmon@capp.ca. 
 
Sincerely, 
 

 

 
Sherry Sian 
Manager, Environment 
Canadian Association of Petroleum Producers 

Rob Hoffman 
Director, Government & Stakeholder Relations 
Canadian Fuels Association 
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  ENGO Perspective and Recommendation on an Ambient Air Quality 

Objective/Guideline for Total Reduced Sulphur  
(November 21, 2018) 

 

Introduction: 

Odour is an important air quality characteristic and issue and is incorporated into the CASA Vision for air 

quality in the province which is: 

“The air will have no adverse odour, taste or visual impact and have no measurable short or long 

term adverse effects on people, animals or the environment.” 

The challenge is characterizing and/or quantifying in measurable terms what constitutes “adverse 

odour”.  

In 2013 CASA initiated a Project on odour management that addressed the following issues related to 

odours: 

 Complaints,  

 Health,  

 Prevention and Mitigation, 

 Enforcement/Role of Regulation, 

 Education/Communication/Awareness, and 

 Continuous Improvement. 

 

The project resulted in a “Good Practices Guide for Odour Management in Alberta: from Prevention and 

Mitigation to Assessment and Complaints” (CASA 2015) (hereafter referred to as “Guide”). 

 

In the “Regulatory‐related Odour Management” section of the Guide it was noted that: 

 

“No one approach will apply to all situations or industries and, therefore, some flexibility is 

critical. Implementing more than one approach is likely beneficial, as it can help deal with a 

wider variety of situations, giving both facilities and the regulator additional options.” 

 

The Guide noted that many jurisdictions in the world have ambient concentration criteria for individual 

odorants and the strengths of this approach were: 

 

 Out of all methods arguably the most quantifiable. 

 Odour thresholds are known for many compounds. 

 Ambient concentrations can be measured and quantified. 

 Concentrations can be predicted with dispersion modelling.  

 

Another regulatory management option for odour identified in the Guide was the use of ambient 

concentration criteria for odours e.g. odour units, which is also a quantifiable odour measurement tool 

that is a direct measurement of the level of odours but requires an odour panel. 
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The current Alberta Ambient Air Quality Objectives (AAAQOs) have objectives for three parameters 

based on odours. These are ammonia (NH3), carbon disulphide (CS2) and hydrogen sulphide (H2S).    The 

CASA AAQO Project Team was asked to review the current AAAQOs for H2S and to consider an odour 

based AAAQO for TRS. The Team reached consensus recommendations on a 24 hour (health based) and 

a 1 hour (facility design based) AAAQOs for ambient concentration H2S. However, from an ENGO 

community perspective, the consensus for the 1 hour H2S limit of 10 ppb was based on an 

understanding that a TRS limit would be set which would replace the 1 hour H2S limit as an odour 

management tool which is one of the current uses of the 1 hour limit. As discussed later 10 ppb is much 

too high an ambient H2S level to be an effective odour management tool.  

 

The CASA AAQO Project Team also attempted to develop a strictly odour‐based ambient total reduced 

sulphur (TRS) objective and/or guideline but consensus could not be reached for a number of reasons. 

Continuous TRS monitors measure all, or nearly all, reduced sulphur compounds (RSCs) present in the 

ambient air. Since RSCs are responsible for, or contribute to, most air quality odour events, the ENGOs 

considered that a TRS limit would advance odour management in the province and provide a somewhat 

integrated measurement of odour potential, impact and management needs which single odorant 

measurements like H2S cannot, and do not, do. The following represents the ENGO perspective on 

establishing an ambient TRS limits and recommendations on this issue.  

 

ENGO Interest: 
 

As a significant air quality issue in Alberta, there is a need for Alberta to develop a more formal and 

effective provincial approach for managing odours. This was one of the objectives of the CASA Odour 

Project and the development of “Good Practices Guide for Odour Management in Alberta: from 

Prevention and Mitigation to Assessment and Complaints” (CASA 2015). The ENGO community wants to 

have a meaningful role in developing a provincial odour management approach. Such a provincial 

approach will require the development and use of some quantifiable measure(s) of odour.  While not a 

perfect measure of odours or odorants, TRS represents a quantifiable measure of an important class of 

odorants i.e. RSCs, and as such it represents an ambient air quality measurement that, in conjunction 

with other odour management approaches, would assist in understanding and more effectively 

addressing odour issues in Alberta. ENGOs would therefore like to see the AAAQOs include an objective 

or guideline for TRS. 

 

Context:   
 

There are a number of factors which collectively indicate that there is a need for AEP to set an ambient 

objective or guideline for TRS. These are: 

 

1. Current ambient TRS Monitoring: There are a number of continuous air monitoring stations in 

Alberta which monitor for TRS (see attached Table 1) and yet there is no air quality objective or 

guideline to assess whether or not the TRS levels measured at these stations are representative 

of acceptable air quality and/or dictate that some follow‐up odour based air quality 

management actions are required. 
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2. TRS versus H2S as an Odorant Parameter: H2S is often used as a surrogate for TRS levels but as 

odour studies by the AER in Peace River and Fort McKay have clearly indicated there are many 

reduced sulphur compounds that contribute to odours and H2S measurement is therefore not a 

good indicator of potential odour impacts. This issue is discussed on the Odotech website 

(http://www.odotech.com/en/h2s‐monitoring‐finally‐merged‐odor‐monitoring/) which notes 

that: 

 

“It is well known that, in several industrial sectors, H2S (hydrogen sulphide – rotten egg 

odor) is the contributor to odors, with a perception threshold as low as 0.4 ppb. Because 

of this, it was convenient in the past to base on H2S several environmental performance 

requirements and regulations. However, it has been scientifically demonstrated over the 

last decade that H2S is only partially responsible for the odors perceived offsite. 

Monitoring H2S for odor problems may lead to underestimations of the odor intensity or 

completely missing the contribution of other odorous compounds (VOCs, ammonia & 

amines, other sulfurous compounds, etc.).”   

 

Another more comprehensive measure of ambient odorant levels is therefore desirable. 

 

3. Use of the Current H2S Objectives: As noted above, H2S is not likely to be the only odorant 

contributing to odours as noted above. In addition to this issue, the current reliance on the 

existing AAAQO for H2S as the best (a good) indicator of ambient air quality levels of odour is 

inappropriate because the current hourly ambient air quality objective for H2S is 10 ppb for a 1 

hour period whereas the odour threshold for H2S is 0.41 ppb (Nagata 2003) and odour 

perception occurs almost immediately upon exposure i.e. in seconds (CASA 2015).   

 

AEP (2017) indicates that the AAAQOs are used: 

 

• to determine adequacy of facility design; 

• to establish required stack heights and other release conditions; and 

• to assess compliance and evaluate facility performance. 

 

As an industrial H2S emissions management assessment tool and as an air quality at industrial 

fencelines criteria the current 1 hour H2S objective has application and relevance. However, for 

odour management in residential or recreational areas, a shorter term and lower H2S ambient 

objective would be required to minimize odour issues but as noted above there is a need for a 

parameter that addresses other odorants and TRS provides such a measurement. 

 

4. A TRS Objective or a TRS Guideline? The issue of whether or not a TRS limit should be an 

objective or guideline was discussed at length by the CASA H2S/TRS Sub‐group. AEP indicated 

that an objective should apply in all locations of the province. There was general agreement by 

Sub‐group that a TRS limit was intended to address areas where odour was an issue which did 

not include industrial areas or industry fencelines that were distant from residential or public 
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use areas. On this basis a TRS guideline was considered more appropriate than an objective. AEP 

(2017) indicates that a guideline is to be used: 

 

• for airshed planning and management; 

• as a general performance indicator; and 

• to assess local concerns. 

 

These uses are consistent with intent of a TRS limit.  

 

Industry was concerned that, despite the above stated uses of a guideline, a TRS guideline might 

be used for assessing industry performance and compliance and requested some qualifying 

wording in any TRS guideline confirming that the TRS guideline would not be used to assess 

industry performance. The Government rejected such a qualifier on the basis that it did not 

want to unnecessarily restrict the application of the guideline and that the current guideline use 

criteria addressed industry’s concern. 

 

The ENGO community has no objection to the proposed guideline with qualifying wording as 

proposed by industry and if consensus can be achieved on the proposal then the qualifying 

wording is supported. However the ENGO community believes the qualifiers are not necessary 

as the current criteria for AAAQO guideline use clearly indicate that guidelines are not intended 

to be used to assess industry performance as this is the clearly stated purpose of objectives. A 

TRS limit is to address odour issues which are by their very nature are a “local concern”.  

Nevertheless, a TRS guideline may in certain circumstances result in an assessment of general 

industry performance and the requirement for additional emissions management. Such a 

situation would arise only if an odour issue has been identified.  Such an issue could in part be 

defined and/or qualified by a TRS guideline.  Requirements for control action, would not be 

driven solely by a TRS reading above the guideline, in contrast to an exceedance of an objective.  

 

5. TRS Limits and Averaging Times: The WHO (2000) has a H2S  ambient air criteria based on odour 

nuisance/annoyance that is: 

 

“In order to avoid substantial complaints about odour annoyance among the exposed 

population, hydrogen sulfide concentrations should not be allowed to exceed 7 μg/m3, 

with a 30‐minute averaging period.” 

 

New Zealand has a similar guideline for H2S except the averaging period is 1 hour i.e. 7 µg/m3 

(1‐hour average). The guideline notes: 

 

“Unlike other guideline values, the value for hydrogen sulphide (H2S) is based on 

preventing odour annoyance and the resulting impacts on well‐being rather than specific 

health effects.”  

 

A recent study by the Bay of Plenty Regional Council in New Zealand conducted an in depth 

review of the odour properties of H2S including extensive olfactometry testing to determine the 
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odour threshold for H2S (Bay of Plenty Regional Council 2012).  The report confirmed that the 

odour threshold for H2S is in the range of 0.35 to 0.8 ppb and noted that:  

 

“… using the threshold determined in this investigation the acceptable low sensitivity 

receiving environment values would only be in the order of 3.5 to 7 μg/m3…”  

 

The review of ambient air quality criteria related to H2S and TRS in other jurisdictions conducted 

by the CASA H2S/TRS Sub‐group found that: 

 30 minutes is the most common shorter term i.e. less than 1 hour, averaging time for 

odorant parameters with the other averaging periods being: 3 minutes; 4 minutes; and 

10 minutes. 

 Ambient air quality criteria for H2S limits for different odorant sources e.g. feedlots, 

kraft mills, wastewater treatment plants, vary significantly between jurisdictions i.e. 6 

µg/m3 (4.3 ppb) to 108 µg/m3 (78 ppb). 

 In terms of TRS limits, Ontario was the only jurisdiction found that had a non‐industry 

specific source odour based ambient air quality TRS limit which is 13 µg/m3 (9.3 ppb) 

based on a 10 minute averaging time. It should be noted that this Ontario’s TRS 

standard is based on a consideration of only 4 reduced sulphur compounds i.e. dimethyl 

disulphide, dimethyl sulphide, hydrogen sulphide and methyl mercaptan. Also the 

odour thresholds used by Ontario to set its TRS limit are considered to be too high 

based on Nagata  (2003).   

 

This information provides context for setting a shorter time period (i.e. less than 1 hour) 

ambient TRS limit for odour management. 

 

6. TRS Limit Setting Considerations: There is an issue regarding how to set a TRS limit that has 

general application since the range of odour thresholds of the RSC that are measured by TRS 

span several orders of magnitude e.g. 55 ppb for carbonyl sulphide, 0.41 ppb for H2S and 0.0068 

ppb for isopropyl mercaptan (Nagata 2003). The odour threshold is the level at which 50% of 

population would be expected to detect the presence of an odour but it is at the recognition 

threshold that the character and pleasantness or unpleasantness of the odour becomes 

noticeable. Table 2 shows the ratio of the odour threshold to the recognition threshold for a 

number of RSC. These values were taken from a New Zealand Review of Odour Management 

Report (New Zealand Ministry for the Environment 2002). They are presented to illustrate that, 

based on recognition thresholds, a TRS limit of 1 to 5 ppb would appear to be appropriate in 

that it would provide an indication of odorant levels that are not only detectable but also 

recognizable and as such produce a response that depending on the character and offensiveness 

of the odour result in annoyance and possible complaints. Some of the odour thresholds noted 

in Table 2 are much higher than those noted by Nagata (2003). The report also notes that: 

 

“The detection and recognition thresholds can change markedly from these levels if 

several odorants are present in a mixture and act synergistically to produce either a 

greater or lesser‐perceived odour strength than their individual components.” 
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Therefore while the recognition thresholds in Table 2 provide some guidance on what an 

appropriate TRS limit might be, it is clear that the response to mixtures of different odorants is 

difficult to predict and it is only through the application of a TRS limit in different situations that 

will determine whether or not it is a useful odour management tool and what represents an the 

appropriate TRS limit. 

 

7. Issues considered by the CASA H2S/TRS Sub‐group: The CASA H2S/TRS Sub‐group discussed in 

detail all aspects of setting a TRS guideline or objective limit which included: 

 

a. TRS versus H2S monitoring methods and the limitations of current monitoring methods, 

b. The health effects of H2S and how these effects could or couldn’t be applied to TRS 

measurements, 

c. How H2S and TRS levels were or might be related, 

d. What stations monitored for TRS and what stations monitored for H2S and how it was 

decided which parameter should be monitored at a particular location, 

e. Odour based H2S and/or TRS ambient criteria in other jurisdictions including averaging 

period and where and how the criteria was applied e.g. for modelling purposes, at 

specific locations e.g. feedlots, etc. 

f. The difference between guidelines and objectives in terms of use and exceedance 

reporting requirements with reporting requirements of particular interest to airsheds 

and the possible follow‐up reporting/assessment requirements of particular interest to 

industry, and 

g. The number of exceedances of different levels at stations monitoring for TRS. 

 

Work on H2S/TRS objectives started in May 2017 and went through to October 24, 2018. There 

were some concerns raised late in the process regarding the science behind the proposed TRS 

limit.  While there are challenges in setting a TRS guideline or objective there is clearly sufficient 

scientific data and understanding, as well as jurisdictional precedence, to set a TRS guideline or 

objective.  Scientific assessment of the validity and application of a particular TRS limit is best 

obtained by setting a limit and evaluating it in real odour situations. In the end there was 

consensus reached on the numerical guideline value for a TRS limit i.e. 7 µg/m3 (5 ppb) based on 

a 30 minute average but not on the guidance/qualifiers that should accompany the guideline so 

a consensus on a TRS guideline was not reached.     

 

ENGO Position/Recommendation:  
 

From the work of the CASA H2S/TRS Sub‐group, and the work in the development of the CASA 

‘Good Practices Guide for Odour Management in Alberta: from Prevention and Mitigation to 

Assessment and Complaints”, ENGOs conclude that there is a clear need for the establishment 

of an odour based provincial ambient air quality limit for TRS and that sufficient information and 

knowledge exists to establish such an ambient TRS limit. While ENGOs support the TRS limit 

value that had consensus, since a consensus recommendation could not be reached the ENGO 

community would like AEP to give consideration to a lower limit. From information in other 

jurisdictions, a 10 to 30 minute guideline in the range of 2.5 to 5 ppb represents an odour 
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management level that would have public credibility based on stringency relative to those 

jurisdictions and would provide a good degree of protection against annoyance level odour 

issues. ENGOs support/recommend that any TRS limit be a guideline based on the uses of 

guidelines versus objectives as outlined in the AAAQO summary document.  

 

The following is the form of a TRS Guideline that the ENGOs recommend: 

 

Parameter  Guideline    Effective 

Total Reduced Sulphur (TRS) 

10, 15 or 30‐minutes  Between 2.8 µg 

m‐3 to 7 µg m‐3 

(2 ppb to 5 ppb) 

To be used for odour management 

where odour affects people 

2019 

 

Since odours are a sensory based response to air quality, it is only through “real world” 

application and experience that a chemical measurement odour management tool like a TRS 

objective or guideline can be evaluated. Therefore, whatever TRS objective or guideline is 

established, it should be reviewed in 5 years and revised as necessary based on the experience 

and understanding gained over the 5 years. It is also recommended that in the application of 

any TRS objective or guideline a program should be established to evaluate its relevance as an 

indicator of odour levels in different odour issue situations. This evaluation should include 

comparison with olfactometry odour measurement and detailed air quality characterization 

during odour events.  

 

Possible non‐consensus on the 1 hour H2S AAAQO. AEP has indicated that, since consensus 

could not be obtained on the qualifiers around how the agreed to TRS limit would or should be 

applied, that AEP may not set a TRS limit as part of the current AAAQO updating/revision work. 

If AEP does not set a TRS limit it indicated that it would then likely be requesting a review of the 

current 1 hour H2S objective in the next AAAQO review. The ENGO community believes that 

there is a strong need for a TRS limit to help manage odour issues. Such a limit could be part of 

the provincial odour management policy that the Government is currently developing. The 

ENGO community believes that such a policy is absolutely necessary.  

 

If a TRS limit is not set somewhere to aid in odour management then it is likely the 10 ppm 1‐hr 

H2S objective will de facto continue to be the air quality odour management tool.  This is 

unacceptable to the ENGO community. The current consensus agreement that has been reached 

on the 10 ppm 1‐hr H2S objective is valid for emissions management not odour management. 

ENGOs withdraw support for this number if it is to be used for odour management in public 

areas. The ENGO community considers the 1‐hr H2S objective and a shorter period TRS guideline 

as an essential package for the management of reduced sulphur‐ related air quality issues in the 

province.  
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Table 1: Continuous Air Monitoring Stations in Alberta that Monitored for Total Reduced 

Sulphur in 2017 
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Table 2: Comparison of Odour Threshold and Recognition Threshold Values for a Number of 

Reduced Sulphur Compounds (New Zealand Ministry for the Environment 2002) 

 

Reduced Sulphur 

Compound

Odour 

Threshold (OT) 

(ppb)

Recognition 

Threshold (RT) 

(ppb)

Allyl mercaptan  0.1 1.5

Benzyl mercaptan  0.2 2.6

Dimethyl sulfide  1 1

Dipheny l sulfide 0.1 2.1

Ethyl mercaptan  0.3 1

Hydrogen sulfide  0.5 4.7

Methyl mercaptan  0.5 1

Phenyl mercaptan  0.3 1.5

Propyl mercaptan 0.5 20



Agriculture Industry Perspective on TRS Guideline 
 
The agriculture industry participated in the H2S/TRS Subgroup under the Ambient Air Quality 
Objectives (AAQOs) Project Team.  This subgroup worked to develop a TRS guideline that 
could be used as a management tool to address odour issues.  The agriculture industry 
understands the importance of addressing odour issues, but will not support a 30 minute TRS 
guideline of 5 ppb unless the guideline clearly states that it will only be used in residential or 
recreational areas where people might be adversely affected by odours, it will not be used for 
facility compliance, and it will not be applied at facility boundaries or at monitoring stations not 
located in residential or recreational areas. 
 
The agriculture industry recognizes that section 116(2) of the Environmental Protection and 
Enhancement Act exempts agricultural operations following generally accepted practices from 
environmental protection orders regarding odour.  However, this exemption from regulatory 
action provides no protection for the industry from the public trust issues that would arise from 
agricultural operations being out of compliance with a TRS guideline.  We strongly believe that 
agricultural operations following generally accepted practices should be in compliance with 
AAQOs and guidelines.  We will not support a guideline where the application of the guideline 
could put agricultural operations following generally accepted practice out of compliance.  This 
would have an unacceptable impact on the social license of our industry.    
 
 
Respectfully submitted by 
 
Rich Smith 
Agriculture Industry Representative 
CASA Board of Directors 



 
 
 
 
 
 
 
 
 
  
November 27, 2018 
 
Katherine Duffett 
Clean Air Strategic Alliance & Alberta Water Council 
#1400, 9915-108th Street 
Edmonton AB T5K 2G8 
 
 
RE: WBEA Perspective on CASA Sub-Group Proposed 30-minute TRS Guideline 
 
A document was requested from members of the Clean Air Strategic Alliance (CASA) Total Reduced 
Sulphur (TRS)/Hydrogen Sulphide (H2S) sub-group of their perspectives on the proposed 30-minutes TRS 
guideline. The following document was authored by the Wood Buffalo Environmental Association, and 
endorsed by the following Alberta airsheds: 
 
Alberta Capital Airshed 
Calgary Region Airshed Zone 
Lakeland Industry and Community Association 
Palliser Airshed Society 
Parkland Airshed Management Zone 
Peace River Area Monitoring Committee 
West Central Airshed Society 
 
 
If you have any questions or concerns regarding the document, please contact the undersigned at (780) 
799-4420.  
 
 
Regards, 

 
 
Sanjay Prasad 
Executive Director 
Wood Buffalo Environmental Association 
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WBEA Perspective on Proposed Total Reduced Sulphur Guideline 
 
Background 
The Clean Air Strategic Alliance (CASA) created a multi-stakeholder sub-group to discuss the addition of 
a total reduced sulphur (TRS) guideline to the Ambient Air Quality Guidelines. The World Health 
Organization (WHO) hydrogen sulphide (H2S) guideline for avoiding odour annoyances of 5 ppb within a 
30-minute averaging period (WHO Regional Office for Europe, 2000) is being considered as the guideline 
for TRS in Alberta. The sub- group reached a non-consensus on the proposed guideline, and this 
document serves to represent the view of the Wood Buffalo Environmental Association (WBEA) airshed.  

The WBEA is requesting clarification on the issues that currently exist with the application and reporting 
of the Alberta Ambient Air Quality Objectives and Guidelines, and more clarity on how a TRS guideline 
would be practically implemented, prior to supporting the adoption of a TRS guideline for odours in 
Alberta.  

Current Issues with the reporting the Alberta Ambient Air Quality Objective and Guidelines 
In the Alberta Ambient Air Quality Objective and Guidelines Summary (Government of Alberta, 2018), 
the Alberta Ambient Air Quality Objectives and the Alberta Ambient Air Quality Guidelines are explicitly 
referenced as different standards. The Summary document outlines that the Objectives are used to 
determine adequacy of facility design, to establish required stack heights and other release conditions, 
and to assess compliance and evaluate facility performance. Alternatively, the Guidelines may be used 
for airshed planning and management, as a general performance indicator, and to assess local concerns. 
It also states that, “all industrial facilities must be designed and operated such that the ambient air 
quality remains below Ambient Air Quality Objectives,” and that, “exceedances of ambient air quality 
objectives must be reported.” However, in Chapter 1 of the Alberta Air Monitoring Directive (AMD), the 
definition of AAAQO “means Alberta Ambient Air Quality Objectives and Guidelines, as listed in the 
Alberta Ambient Air Quality Objectives and Guidelines Summary” (Government of Alberta, 2016). The 
incongruity of this definition has led to confusion within Alberta airsheds.  

The WBEA does not currently report exceedances of the Guidelines, as the Summary document does not 
state that the Guidelines should be reported or that they are required for compliance purposes. 
However, Chapter 9 of the AMD comes into effect on January 1, 2019. In Chapter 9, Clauses RC 4-A/RC 
14-A (Industrial Exceedance/Alberta Airshed Exceedance) state, “The person responsible must 
immediately report to the Director any monitoring results that show ambient air concentrations 
exceeding the AAAQOs” (Government of Alberta, 2016).  Since AAAQO is defined in the AMD as 
including both Objectives and Guidelines, to be in compliance with the AMD, the impression is airsheds 
will be required to report exceedances of both the Objectives and the Guidelines—though the 
Guidelines are not defined in the Summary document for compliance monitoring purposes. If the 
Objectives and the Guidelines are to be applied in the same manner, it is uncertain as to why the two 
different standards exist. However, if they are not the same standard, as would be suggested by how 
they both are outlined in the Summary document, this should be reflected in the AMD, and only 
exceedances of Objectives should be reported.   
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An additional complication is the timeframe in which exceedances are to be reported. As noted 
previously, Clauses RC 4-A and 14-A of Chapter 9 states that, “exceedances must be immediately 
reported to the Director,” however, the term “immediately” is not defined in the AMD. One statement 
in the AMD seems to attempt clarification by stating, “In clauses RC 14-A through RC 14-F, immediate 
constitutes due diligence. For example, reporting an AAAQO exceedance once it becomes known. This 
does not require 24-7 or ‘on-call’ reporting by Alberta airsheds.” However, this statement is not applied 
to Clause RC 4-A (Industrial Exceedance) which leads to a different expectation depending on the type of 
station, as well as confusion for the airsheds that operate and report both Industrial Compliance stations 
and Community Stations. This lack of clarity has led airsheds to adopt individual definitions of 
immediately – while the WBEA reports within the hour, some airsheds only report during business 
hours, and there are varying criteria depending on the air parameter or station type being reported.  

30-minute TRS Guideline 
As stated previously, the WBEA supports a creation of a guideline for TRS to be used for odour. 
However, the WBEA believes there are significant outstanding questions related to the 30-minute TRS 
guideline application, reporting, and follow-up which need to be answered prior to a guideline being 
implemented.  

If Guidelines must be reported as of January 2019, there must be guidance on who is responsible for the 
subsequent 7-day letter, as required by “A Guide to Release Reporting” (Alberta Environment, 2000), in 
the event of an exceedance of the TRS guideline. As Guidelines are not for industrial compliance, the 
WBEA has the following questions: Would industry members be required to submit the 7-day letter, or 
would that be the responsibility of the airshed? What would the reporting requirement be if the 
guideline exceedance occurred at a Community station? Most airsheds in Alberta do not have the 
capacity or technical expertise to perform an industrial investigation to determine the cause of a 
release.  

Additionally, some Environmental Protection and Enhancement Act industrial approvals already require 
TRS ambient air monitoring. This TRS monitoring is conservatively reported against the Objective for H2S, 
as no Objective currently exists for TRS. If a Guideline for TRS is created for odour monitoring purposes, 
clarification for the application of the standard to TRS monitors is required, especially when the purpose 
of the monitors was industrial compliance.  Direction will also be required for reporting against both the 
Objective for H2S and the Guideline for TRS.  

The proposed 30-minute averaging time for the Guideline is also a concern as all current airshed 
infrastructures support 1-hour and 24-hour averaging periods. It would require substantial cost and 
effort for airsheds to re-configure their data collection systems to calculate 30-minute concentrations 
for the purpose of reporting the TRS guideline. Additionally, clear direction is needed in the event of two 
30-minute TRS Guideline exceedances and a 1-hour H2S Objective exceedance. Will all three be required 
to be reported, or does the Objective exceedance supersede the Guideline exceedances?  

Finally, in Peace River and the Regional Municipality of Wood Buffalo, there is are existing odour 
reporting protocols, created by the Alberta Energy Regulator. The WBEA is seeking clarification as to 
whether this protocol will be integrated with the TRS guideline or remain separate. 
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Conclusion 
One of the findings from the Recurrent Human Health Complaints Technical Information Synthesis 
(Alberta Energy Regulator and Alberta Health, 2016) was the lack of regulatory consistency in the Fort 
McKay area in terms of regulatory approvals and operating conditions. The development of the 
proposed TRS guideline has highlighted the confusion regarding the implementation of the Alberta 
Ambient Air Quality Objectives and Guidelines, as well the differences in airshed reporting protocols. 
The WBEA believes this is an excellent opportunity to remedy the outstanding issues, and ensure explicit 
information is disseminated around the adoption of a TRS guideline to make certain that it is applied 
consistently throughout the province.  
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