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With thanks and gratitude

Yukon Energy recognizes that this project takes place on the 
Traditional Territories of the Kwanlin Dün First Nation and the 
Ta’an Kwäch'än Council. 
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Today’s discussion
• Introductions

• Yukon’s electricity system

• Project overview

• Air and noise

• Next steps

• Open Q&A
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Goal:

Yukon Energy needs to renew its 
air emissions permit in Whitehorse.

We are here today to share 
information about the project, 
answer your questions and gather 
your feedback.
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Yukon’s electricity system 
Our plans for the future
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Thermal to Meet Emergencies
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Yukon Energy is regulated to plan for N-1.

N-1 = Provide enough electricity to meet peak winter 
demand (coldest day of the year) without our single 
largest source of supply (Aishihik).

So, important to have available diesel capacity for 
unlikely events.
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Project overview
Yukon Energy needs to renew its 
air emissions permit in Whitehorse
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16
megawatts

from diesel generators

Our existing Whitehorse permit

13.2
megawatts

from liquified 
natural gas 
generators

12
megawatts

from diesel generators
that can be used 

during emergencies

Yukon Energy Corporation
Reconsideration of YEC 2023/24 GRA

Attachment 30



Our existing permit continued

• Existing permit will expire December 31, 2024 

• Renewal will extend the permit for another 10 years

• Not asking to add more thermal capacity
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Our rental diesel generators
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• Rental diesel units are used when there’s not enough hydro 
and LNG to meet electricity demand.

• Yukon Energy uses its rental diesel generators before its 
permanent diesel generators because:

• It is more cost-effective 
• They produce less emissions than the permanent units
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Whitehorse air and noise
What we’ve heard is important 

22

Yukon Energy Corporation
Reconsideration of YEC 2023/24 GRA

Attachment 30



• Yukon Energy has modelled 8 different configurations of 
generator types, capacities and fuel sources at the 
WRGS.

• Preliminary results indicate that all scenarios meet the 
previous Yukon Ambient Air Quality Standards.
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Air quality
modelling
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• Permissible levels under the Yukon Ambient Air Quality 
Standards are expected to decrease in 2025.

• Yukon Energy is exploring options as to how it can 
reduce its air emissions in Whitehorse to comply with new 
standards.

• Modelling results will also inform human health risk 
assessment. 
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Air quality
modelling 
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• Replace 5 MW of diesel capacity in Whitehorse with new, 
cleaner diesel generators in summer 2024

• We are also considering:

• application of best-in-class emissions management 
technologies on permanent and mobile generators

• limiting use of older, less-clean diesel units to 
emergency situations 
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Air quality 
Potential emission reduction
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• In April 2020, we had to run our permanent diesel units 
because of:

• low water levels
• one of our LNG generators was out of service

• Why only 4 diesel generators were running during time of 
monitoring

• Study was a response to community concerns

• Outcome of study was to install permanent monitoring
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Sound 
monitoring (2020 Hemmera study)
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Sound 
potential mitigation
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• Ongoing noise monitoring data for the WRGS will be used to 
complete a noise impact assessment to support the YESAA 
project proposal. 

• Mitigation in progress:
• replace 5 MW of old diesel capacity in Whitehorse with 

new, quieter diesel generators in summer 2024
• Mitigation being explored:

• Mufflers for intake and exhaust air
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Next steps
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Project schedule and what’s coming up
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How to provide feedback
1. Provide your comments today 

2. Submit a question or comment
• Email YECWhitehorseThermalPermit@stantec.com

3.   Complete the form
• At yukonenergy.ca/thermalpermit

4.    Participate in the YESAB Pre-submission Engagement Process

Deadline for comments to be considered in Yukon Energy’s 
Project Proposal is August 31, 2023.
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Questions 
Thank you for your time
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March 31, 2023                              File: 2515.03.01 
 
Elizabeth Barker, Environnemental Protection Analyst 
Yukon Government, Department of Environment, Standards & Approvals Section 
Box 2703  
Whitehorse, Yukon  Y1A 2C6 
 
(via email to: elizabeth.barker@gov.yk.ca) 
 
Dear Ms. Barker, 
 

  RE: AIR EMISSIONS PERMITS NO. 60‐010‐01 THROUGH 60‐010‐04 – PART 6 – 2022 ANNUAL OPERATIONAL REPORTING 
 
Pursuant to the above referenced permits and their respective monitoring and reporting requirements I am pleased to 
provide the following information regarding our electricity generation using diesel and natural gas from the Faro, Mayo, 
Dawson City, and Whitehorse Rapids generating stations in 2022.  

1. The attached table summarizes the total annual operating hours and electricity produced for all sources at each site, 
the emission rates for various common air contaminants, and the estimated total emissions from each unit based 
on their emission rates and hours operated.  

2. The estimated percentage of operational hours where each  source was operated, but where no electricity was 
produced is very difficult to estimate for various reasons. A rough estimate suggests up to 5% of the reported 2022 
engine run times could account for average unit operation with no electricity generation.  

3. All  applicable maintenance  conducted  on  the  fleet  in  2022  was  in  accordance  with  the  unit manufacturer’s 
instructions and recommendations. No overhauls were completed in 2022.  

4. The accounting methodology for fuel inventory at the natural gas generating station is based on a mass balance of 
fuel delivered, fuel in storage, fuel utilized for power production and heating, and any fuel released during a venting 
episode or spill/release. For the purposes of monitoring and reporting under the air emissions permit, Yukon Energy 
considers all uncombusted fuel vented and/or otherwise released/spilled as fugitive emissions.  Fugitive emissions 
of  methane  in  2022  associated  with  venting  episodes  and  direct  releases  to  onsite  containment  totalled 
approximately 203 kg and 0 kg, respectively (based on 234 fuel deliveries totaling 4,343,177 kg of LNG delivered). 
All venting emissions were associated with fuel deliveries, which each result in an estimated release of roughly 0.8 
kg of LNG depending on each discrete delivery volume.   

5. Mobile generators located at the Whitehorse Rapids Generating Station and Faro Generating Station are included in 
the attached summary of operations. All sites operated within approved capacity limits, except for the Whitehorse 
Rapids Generating Station, which had five (5) temporary exceedances of authorized site capacity in 2022, as detailed 
below. 

o The generating capacity exceedances at the Whitehorse Rapids Generating Station (WRGS) occurred during a 
period of very cold temperatures in late December 2022, per Part 7 of our Air Emissions Permit (AEP 60.010.04) 
this was reported earlier to YG Environment. 

o Background: On December 19 and 20, 2022 Yukon Energy was facing very high system/customer demand, with 
temperatures  in the Yukon ranging  from  ‐50°C to  ‐40°C. As a normal course of action the System Operator 
looked  to  balance  generation  across  the  various  stations  on  the  system  to  ensure  compliance with  the 
requirements of our various permits. Under the harsh conditions, however, we experienced temporary failures 
of some units on the system to respond to calls for generation. As such, Yukon Energy was forced to utilize 
some of its back up thermal generating capacity at the WRGS to meet demand. This operational response to 
ensure  continued  service  to  our  customers  resulted  in  a  few  short‐term  exceedances  of  the  permitted 
generating capacity at the facility.  
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o Exceedance Details: The periodic generating capacity exceedances at WRGS during this time  is summarized 
below: 

 

Date 
Start Time 
(hh:mm) 

End Time  
(hh:mm) 

Capacity Average 
Exceedance     

(MW) 

Duration  
(hrs) 

December 19, 2022  12:10  12:15  ~ 1  0.1 
December 19, 2022  18:00  23:00  ~ 4  5 
December 20, 2022  02:00  05:30  ~1  3.5 
December 20, 2022  07:10  23:10  ~ 4  16 
December 20‐21, 2022  23:45  00:05  ~ 1  0.3 

 

Please contact me by telephone at 867.393.5350 or by email: travis.ritchie@yec.yk.ca if you have any questions, 
comments, or concerns with this report.   
 
Thank you for your time and consideration in this matter.  
 
Yours Sincerely,  
 
 
 
Travis Ritchie  
Director – Risk & Compliance 
 
 
Attachment: Table 1 ‐ Summary of Yukon Energy 2022 Thermal Electricity Generation and Emissions Intensity 
 
c. Aparna Verma, Manager, Geothermal & Petroleum Resources, Government of Yukon (via email) 
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NO2 N2O SO2 CO PM2.5 VOC
GHG       

(CO2 eq)
NO2 N2O SO2 CO PM2.5 VOC

GHG
(CO2 eq)

WD4 191 413,000 8.82 0.0045 0.014 0.52 0.13 - 697.5 3.64 0.0019 0.006 0.21 0.06 - 288

WD5 192 426,016 8.82 0.0045 0.014 0.52 0.13 - 697.5 3.76 0.0019 0.006 0.22 0.06 - 297

WD6 190 415,500 8.82 0.0045 0.014 0.52 0.13 - 697.5 3.67 0.0019 0.006 0.21 0.06 - 290

WD7 317 828,030 8.82 0.0045 0.014 0.52 0.13 - 697.5 7.31 0.0037 0.012 0.43 0.11 - 578

WG1 2,042 8,158,100 1.85 0.0017 0.003 4.06 0.02 0.91 451.0 15.09 0.0139 0.024 33.12 0.16 7.42 3,679

WG2 1,886 7,694,800 1.85 0.0017 0.003 4.06 0.02 0.91 451.0 14.24 0.0131 0.023 31.24 0.15 7.00 3,470

WG3 2,420 9,699,400 1.85 0.0017 0.003 4.06 0.02 0.91 451.0 17.94 0.0165 0.029 39.38 0.19 8.83 4,374

YM10 427 741,609 8.82 0.0045 0.014 0.52 0.13 - 697.5 6.54 0.0033 0.010 0.38 0.10 - 517

YM11 413 626,345 8.82 0.0045 0.014 0.52 0.13 - 697.5 5.53 0.0028 0.009 0.32 0.08 - 437

YM12 287 489,209 8.82 0.0045 0.014 0.52 0.13 - 697.5 4.32 0.0022 0.007 0.25 0.07 - 341

YM13 384 669,690 8.82 0.0045 0.014 0.52 0.13 - 697.5 5.91 0.0030 0.009 0.35 0.09 - 467

YM14 430 767,634 8.82 0.0045 0.014 0.52 0.13 - 697.5 6.77 0.0035 0.011 0.40 0.10 - 535

YM15 252 444,647 8.82 0.0045 0.014 0.52 0.13 - 697.5 3.92 0.0020 0.006 0.23 0.06 - 310

YM16 443 788,302 8.82 0.0045 0.014 0.52 0.13 - 697.5 6.96 0.0035 0.011 0.41 0.11 - 550

YM17 318 567,629 8.82 0.0045 0.014 0.52 0.13 - 697.5 5.01 0.0026 0.008 0.29 0.08 - 396

YM18 427 737,159 8.82 0.0045 0.014 0.52 0.13 - 697.5 6.50 0.0033 0.010 0.38 0.10 - 514

YM19 275 490,571 8.82 0.0045 0.014 0.52 0.13 - 697.5 4.33 0.0022 0.007 0.25 0.07 - 342

10,893 33,957,641 - - - - - - - 121.44 0.0813 0.194 108.08 1.64 23.25 17,387

FD1 28 58,862 8.82 0.0045 0.014 0.52 0.13 - 697.5 0.52 0.0003 0.001 0.03 0.01 - 41

FD7 645 900,040 8.82 0.0045 0.014 0.52 0.13 - 697.5 7.94 0.0041 0.013 0.46 0.12 - 628

YM20 384 679,331 8.82 0.0045 0.014 0.52 0.13 - 697.5 5.99 0.0031 0.010 0.35 0.09 - 474

YM21 265 437,325 8.82 0.0045 0.014 0.52 0.13 - 697.5 3.86 0.0020 0.006 0.23 0.06 - 305

YM22 210 341,431 8.82 0.0045 0.014 0.52 0.13 - 697.5 3.01 0.0015 0.005 0.18 0.04 - 238

YM23 480 860,156 8.82 0.0045 0.014 0.52 0.13 - 697.5 7.59 0.0039 0.012 0.45 0.11 - 600

YM24 179 297,206 8.82 0.0045 0.014 0.52 0.13 - 697.5 2.62 0.0013 0.004 0.15 0.04 - 207

YM25 245 433,839 8.82 0.0045 0.014 0.52 0.13 - 697.5 3.83 0.0020 0.006 0.23 0.06 - 303

YM26 417 746,249 8.82 0.0045 0.014 0.52 0.13 - 697.5 6.58 0.0034 0.010 0.39 0.10 - 521

2,851 4,754,438 - - - - - - 41.94 0.0214 0.067 2.47 0.62 3,316

MD1 114 85,890 8.82 0.0045 0.014 0.52 0.13 - 697.5 0.76 0.0004 0.001 0.04 0.01 - 60

MD2 51 34,860 8.82 0.0045 0.014 0.52 0.13 - 697.5 0.31 0.0002 0.000 0.02 0.00 - 24

MD3 86 63,210 8.82 0.0045 0.014 0.52 0.13 - 697.5 0.56 0.0003 0.001 0.03 0.01 - 44

251 183,960 - - - - - - - 1.62 0.0008 0.003 0.09 0.02 - 128

DD1 427 271,970 8.82 0.0045 0.014 0.52 0.13 - 697.5 2.40 0.0012 0.004 0.14 0.04 - 190

DD2 516 385,281 8.82 0.0045 0.014 0.52 0.13 - 697.5 3.40 0.0017 0.005 0.20 0.05 - 269

DD3 676 509,775 8.82 0.0045 0.014 0.52 0.13 - 697.5 4.50 0.0023 0.007 0.26 0.07 - 356

DD4 824 675,093 8.82 0.0045 0.014 0.52 0.13 - 697.5 5.96 0.0030 0.009 0.35 0.09 - 471

DD5 839 1,001,205 8.82 0.0045 0.014 0.52 0.13 - 697.5 8.83 0.0045 0.014 0.52 0.13 - 698

YM1 110 94,500 8.82 0.0045 0.014 0.52 0.13 - 697.5 0.83 0.0004 0.001 0.05 0.01 - 66

3,392 2,937,824 - - - - - - - 25.92 0.0132 0.041 1.52 0.39 - 2,049

17,388 41,833,863 - - - - - - - 190.93 0.1167 0.305 112.16 2.68 23.25 22,880

Notes: 

1 Source of CAC emissions rates from diesel is the stack testing results prepared by Levelton Consultants Ltd on behalf of Yukon Energy in 2011 and previously submitted to Yukon Government. CAC emissions from the natural gas-fired generators is per manufacturer 

specifications. Emissions from diesel generation from the National Inventory Report (Environment Canada) average approximately 697.5 tonnes of CO2e per GWh (or 697.5 g/KWh). Natural gas GHG emissions are approximately 451 tonnes of CO2e per GWh (or 451 g/kWh). 

Plant Total

Mayo

Plant Total

Dawson

Plant Total

System Total

Faro

Table 1 - Summary of Yukon Energy Corporation 2022 Electricity Generation and Gaseous Emissions from Diesel and Natural Gas Sources

Facility Unit ID

Total 2022 

Operating 

Time

(hrs)

Total 2022 

Energy 

Produced

(KWh)

Emission Rates1

(g/kWh)

Total Annual Emissions

(tonnes)

Whitehorse

Plant Total

Air Emissions Permits No. 60-010.01, 60-010.02, 60-010.03, 60-010.04 31/03/2023
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