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Hello Sarah,
 
Happy New Year!
 
I wanted to follow up with you regarding the proposed amendment to our air emissions permit for
the Faro Generating Station pursuant to YESAA Project Assessment 2021.0115.
 
I will prepare an application to amend the permit and send it your way this week, but I first wanted
check in regarding the decision document. Yukon Energy noted that the YESAB Designated Office’s
recommendation contains a requirement for continuous air quality monitoring. This condition was
included in the evaluation report despite the evidence presented by YEC in its project proposal and
during the assessment regarding the very low likelihood/probability of any YAAQS exceedances in
the community arising from its operations and the even lower likelihood of significant adverse
effects to human health to arise from our operations. I know this is a matter of course for Decision
Bodies, but before YG issues its decision document for this project we would only ask that this
condition of the Designated Office’s recommendation be examined very closely considering the
evidence provided during the assessment. If there are any questions regarding the Project that YG
would like to explore as part of its deliberations on the Decision Document and/or issuing an
amended air emissions permit please feel free to contact me at anytime.
 
Thank you for your time and consideration.
 
Regards,

Travis
 
 

Travis Ritchie P.Biol.
Manager - Environment, Assessment, & Licensing
Telephone: 867-393-5350 |  Mobile:  867-333-0300
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Hello Sarah,
 
Please see the attached application for an Air Emissions Permit for the Faro Generating Station
pursuant to YESAA Project Assessment 2021.0115 and YG’s pending decision document.
 
If you have any questions regarding the application or the facility please let me know.
 
Thank you.
 
Regards,

Travis
 
 

Travis Ritchie P.Biol.
Manager - Environment, Assessment, & Licensing
Telephone: 867-393-5350 |  Mobile:  867-333-0300

 

This message may contain confidential or privileged material. Any use of this information by anyone
other than the intended recipient is prohibited. If you have received this message in error, please
immediately reply to the sender and delete this information from your computer.

 Please consider the environment before printing this e-mail
SM-YEC-20141008
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PART 1: DEFINITIONS 
 
1. In this permit, 

“Act” means the Environment Act, R.S.Y. 2002, c. 76, as updated from time to time; 
“approved plan” means a plan that is submitted by the permittee and approved by an 
environmental protection analyst under this permit and includes any terms and conditions 
specified by the environmental protection analyst in the approval; 
“area of influence” refers to that area as determined in the Permittee’s air dispersion 
modelling submitted to the Branch in 2011 for Whitehorse and in 2012 for Dawson City;  
“associated personnel” means all employees, contractors and volunteers involved in the 
permitted activities; 
“Branch” means the Environmental Programs Branch, Environment Yukon; 
“emission factor” means the mass emission of a pollutant per unit of energy produced in 
either grams per kilowatt-hour (g/kWh) or kilograms per megawatt-hour (kg/MWh); 
“emission rate” means the average rate in grams per second (g/s) or kilograms/hour 
(kg/h) at which a pollutant is emitted from a source, determined either: 

i) as estimated based on emission factors derived from published literature 
regarding sources of similar type and age (estimated emission rates); or  

ii) as derived from measured data obtained from manual stack testing carried out by 
the permittee (measured emission rates); 

“environmental protection analyst” means an employee of the Branch so designated by 
the Minister of Environment under the Act; 
“environmental protection officer” means an employee of the Government of Yukon so 
designated by the Minister of Environment under the Act;  
“N-1 Event” is a situation where a transmission line, generating unit, or any other element 
within either the Whitehorse-Aishihik-Faro or Mayo-Dawson system fails, and 
consequently requires emergency back-up to avoid rolling black-outs in any of the 
communities;  
“Regulations” means the Air Emissions Regulations, O.I.C. 1998/207;  
“source” means a fuel-fired electricity generator which has a maximum nameplate 
capacity equal to or more than 1.0 megavolt-ampere;  
“total annual emissions” means the emissions derived by multiplying emission factors or 
measured emission rates for each source by the previous three-year average total energy 
production for that source. 
 

2. Any term not defined in this permit that is defined in the Act or the Regulations has the 
same meaning as in the Act or the Regulations. 

 
 
PART 2:  GENERAL 
 
1. No condition of this permit limits the applicability of any other law or bylaw. 
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2. The permittee shall ensure that all activities authorized by this permit occur on property 

that the permittee has the right to enter upon and use for that purpose.  
 
3. The permittee shall ensure that all associated personnel: 

a) have access to a copy of this permit; 
b) are knowledgeable of the terms and conditions of this permit; and 
c) receive the appropriate training for the purposes of carrying out the requirements of 

this permit. 
 
4. The permittee shall provide notice in writing to an environmental protection analyst prior to 

any significant change of circumstances at the site, including without limitation: 
a) discontinuation of any regulated activity at the site;  
b) change of ownership of the site or any of the sources; and 
c) change to the mailing address or phone number of the permittee.  

 
5. The permittee shall obtain approval from an environmental protection analyst prior to: 

a) any addition, modification, removal or replacement of any equipment or components 
related to the release, abatement, control or treatment of air emissions; or 

b) any change in location of the source(s). 
 
6. Where conflicts exist between this permit, the permit application or any plans, this permit 

shall prevail.  
 
7. If an inspection reveals that the site or source(s) is in any way not in compliance with this 

permit, the permittee shall repair the damage or take other actions as required to bring the 
site or source(s) into compliance. 

 
8. For clarity, all obligations of the permittee under this permit survive the expiry date to the 

extent that each is not superseded by one or more conditions in a subsequent permit. 
 
 
PART 3:  OPERATION AND MAINTENANCE 
 
1. The permittee is authorized to operate three liquefied natural gas generators; and five 

generators running exclusively on diesel fuel at the Whitehorse Station, and diesel 
generators at Mayo, Dawson and Faro stations. The permittee must obtain a permit 
amendment prior to adding any additional liquefied natural gas generators at the 
Whitehorse station.  
 

2. In accordance with the manufacturer’s recommendations and best management 
practices, the permittee shall inspect, maintain and operate the sources, any stand-alone 
air pollution control equipment, and testing and monitoring equipment as necessary to 
provide optimum control of air contaminant emissions during all operating periods.  

 
3. Except for maintenance or test purposes, the permittee shall run the sources at each site 

in order of highest possible efficiency under the circumstances.  
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4. The permittee shall ensure that the fuel used by the source(s) conforms to the most recent 
Canadian federal Sulphur in Diesel Fuel Regulations for off-road applications. 

 
 
PART 4:  RELEASE OF CONTAMINANTS 
 
1. The visible emissions from any source shall not exceed an opacity of 20% as measured 

by an environmental protection officer.  
 
2. In the event that the opacity of emissions from any source exceeds the criterion 

established in Part 4.1 of this permit, the permittee shall take measures to reduce the 
opacity of the emissions below that criterion as directed by an environmental protection 
officer.  

 
3. The permittee shall ensure that particulates collected using emission control equipment 

are contained so that there is no release of contaminants to the atmosphere or into an 
open body of water. 
 

4. If ambient air quality monitoring data within the area of influence of the Permittee’s facility 
indicates that one or more of Yukon's Ambient Air Quality Standards is being exceeded, 
and the environmental protection officer is satisfied that the Permittee’s facility is the 
cause or a significant contributor to the prevailing ambient air quality condition, the 
Permittee shall undertake such mitigation measures as may be specified by the 
environmental protection officer to improve the ambient air quality condition.  

 
PART 5:  MONITORING EMISSIONS 
 
1. If any diesel generator has exceeded 3% of its annual potential to emit in a calendar year, 

and, in that same calendar year, if the total operating time of all the generators at that site 
exceeds 3% of their total annual potential to emit, the permittee shall create a emissions 
management plan to be submitted to the analyst for approval.  
 

2. The permittee shall carry out any commitments in the approved emissions management 
plan on a schedule that is approved by the analyst.  
 

3. The permittee shall quantify, through monitoring or calculations based on emissions data 
and published emissions factors, the levels of volatile organic compounds (VOCs) 
released in normal operations annually from the liquefied natural gas operations at the  
Whitehorse station.  

 
4. The permittee shall quantify the fugitive emissions of methane (CH4) from the point of 

unloading of the liquefied natural gas into the storage tank to and including any emissions 
from the generator not emanating from the stack at the Whitehorse station.  
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 PART 6:  REPORTING 
1. The permittee shall submit to an environmental protection analyst a report which 

identifies: 
a. the total annual operating hours for all sources at all sites;  
b. the estimated total annual emissions of SO2, PM2.5, CO, NO2, and N2O from each 

source at each of the sites, including the calculation used to determine those results; 
c. total annual emissions of volatile organic compounds (VOCs) as required in part 5.3 of 

this permit; and, 
d. a summary of the fugitive CH4 monitoring program including methodology, data, and 

total fugitive emissions as required in part 5.4 of this permit;  
by March 31st of each year of this permit for the previous calendar year.  

 
 
PART 7: UNAUTHORIZED EMISSIONS 
 
1. The permittee shall contact either an environmental protection officer or the 24-hour Yukon 

Spill Report Centre (867-667–7244) as soon as possible under the circumstances in the 
event of an unauthorized release or emission, such as fugitive emissions or emissions 
resulting from burning fuel other than that allowed for under this permit.  

 
 
PART 8:  RECORDS 
 
1. The permittee shall keep all records required under this permit in a format acceptable to 

an environmental protection officer for a minimum of three years and make them available 
for inspection by an environmental protection officer upon request. 

2. The permittee shall keep the following records: 
a) a copy of each report and approved plans developed under this permit, and any 

amendments to and approvals (if applicable) of each report and plan;  
b) summaries of all inspections carried out under this permit (including the name of the 

person conducting the inspection, the date of each inspection, any observations 
recorded during the inspection, actions taken as a result of those observations, and 
the date each action was taken); 

c) notes concerning any spills, leaks or unauthorized emissions occurring at the site, 
including substance involved, estimated quantity, date of observation of the spill or 
leak, spill reports made and clean-up procedures implemented; 

d) any and all deficiencies remedied in accordance with Part 2.7, and how and when 
they were remedied; and 

e) notes concerning any instance where the most efficient source was not used in 
accordance with Part 3.3 and the reason for use of the less efficient source. 

 
PART 9: EMERGENCY BACK-UP DIESEL GENERATORS AT WHITEHORSE STATION 
 
1. The permittee is authorized to operate up to six emergency back-up generators, to a 

maximum cumulative total of 12 MW (2MW maximum capacity per unit), exclusively on 
diesel fuel at the Whitehorse Station only in the event that an N-1 event occurs, and 
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periodically for short periods to confirm operational readiness, up until March 31st, 2022, 
unless otherwise approved by the Branch.  

2. In accordance with the manufacturer’s recommendations and best management 
practices, the permittee shall inspect, maintain and operate the sources, any stand-alone 
air pollution control equipment, and testing and monitoring equipment as necessary to 
provide optimum control of air contaminant emissions during all operating periods.  

3. Except for maintenance or test purposes, the permittee shall run the sources at each site 
in order of highest possible efficiency under the circumstances.  

 
4. The permittee shall ensure that the fuel used by the source(s) conforms to the most recent 

Canadian federal Sulphur in Diesel Fuel Regulations for off-road applications. 
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EXECUTIVE SUMMARY 
WSP Canada Inc. conducted an air quality dispersion modelling and impact assessment for Yukon 
Energy Corporation’s diesel-fuelled electricity generating facility in Faro, Yukon to evaluate the potential 
air quality impacts of increasing the facility capacity from the existing permitted capacity at 10.6 MW to 16 
MW in the future. WSP understands that while the air quality assessment contained within in this report is 
based on an expanded facility capacity of 16 MW, Yukon Energy Corporation will only be applying for a 
permit amendment to allow up to 15.5 MW of capacity on site.  

A total of five (5) criteria air contaminants were evaluated based on the emission characteristics of the 
facility genset engine and diesel fuel use - PM2.5 PM10, NO2, SO2, and CO. Three years (2016-2018) were 
modelled using the refined CALPUFF dispersion modelling system in accordance with the requirements 
of a comprehensive air quality dispersion modelling assessment as stipulated in the British Columbia Air 
Dispersion Modelling Guideline. To evaluate the facility compliance with the Yukon Ambient Air Quality 
Standards (YAAQS) and show the change in potential air quality impacts between the current and future 
operating conditions, two (2) modelling scenarios were considered in this air assessment: 

1. Existing Permitted Emission Capacity Scenario (10.6 MW); and, 

2. Future Expanded Emission Capacity Scenario (16 MW). 

Both the existing and future permit scenarios were evaluated assuming maximum emissions from the 
facility’s generators based upon maximum operating conditions and name-plate capacities. The modelling 
also conservatively assumed that all generators are emitting simultaneously and continuously at the 
name-plate capacity year-round.  

Despite these conservative assumptions, the ambient air quality dispersion modelling results showed 
that, with the exception of short-term (1-hour) NO2 results, the maximum cumulative predicted 
concentrations for all air contaminants (PM2.5 PM10, SO2, and CO) were well below their respective 
ambient air quality criteria. The maximum points of impingement (worst-case receptors) were all found 
either near the Facility or outside the Town of Faro, in both scenarios. Overall, the cumulative predicted 
air contaminant concentrations from the Future Scenario were higher than those of the Existing Scenario 
given the increased power generation of the facility expansion. 

While the dispersion modelling results predicted short-term NO2 exceedances for both scenarios, the 
primary objective of the air quality assessment was to evaluate the potential risks on the human 
population residing near the facility (in the Town of Faro). The modelling results for the Existing Scenario 
at the maximally impacted receptor within the Faro Town showed that the cumulative predicted 
concentrations for all pollutants evaluated were in compliance with the YAAQS.  

While the dispersion modelling predicted short-term (1-hour) NO2 exceedances in the Future Scenario, 
the predicted air quality impacts for all the other air pollutants – including both fine and coarse particulate 
matter (PM2.5 and PM10), SO2, and CO – were well below the YAAQS. With regards to the NO2 predicted 
short-term (1-hour) NO2 exceedances, it is important to note that the YAAQS for NO2 were reduced 
drastically in late 2019 from 401 µg/m3 previously to 113 µg/m3 presently. The maximum cumulative 
predicted 1-hour NO2 concentrations from both existing and future permit scenarios would be well below 
the previous NO2 criteria. When compared to the newly revised NO2 YAAQS, the maximum cumulative 
predicted 1-hour NO2 concentration was 129% of the Yukon Ambient Air Quality Standards for NO2 at the 
maximally impacted Faro Town receptor in the Future Scenario. Moreover, the predicted 1-hour NO2 
exceedances were found spatially limited to a confined area surrounding the Facility areas on the 
outskirts of Faro, with a low frequency of occurrence of 0.21% of the time (56 hours out of 26,304 
modelled hours) at the maximally impacted Faro Town receptor.  

These short-term (1-hour) NO2 exceedances were found entirely under calm stable meteorological 
conditions which typically hinder atmospheric dispersion; primarily during nighttime and in the colder 
months of the year; and, exclusively under west-northwest winds. Outdoor human activity would be 
limited during cold nighttime hours and this lowers the probability of human to be exposed to the short-
term NO2 impacts. Combined with the low frequency of model predictions exceeding the NO2 YAAQS (56 
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hours out of 26,304 modelled hours),there is an even lower probability of exposure to levels above the 
YAAQS.  

Finally, it is important to note that the modelling results represent the worst-case potential air quality 
impacts based upon the facility’s maximum operating conditions. As such, the model predicted air 
contaminant concentrations are likely conservative. Furthermore, the conditions giving rise to predicted 
short-term NO2 exceedances would be very unlikely to happen because the emission sources at the 
facility are highly unlikely to operate continuously year-round at the maximum possible emission rates, 
nor would it be likely that these maximum emissions coincide exactly with the particular meteorological 
conditions that give rise to the event as they occur, on average, for less than 20 hours per year modelled. 
The typical facility emissions are expected to be much lower and would not be anticipated to result in 
adverse air quality impacts given the low risk of predicted exceedance under even conservative 
assumptions. With model predictions indicating an extremely low risk of predicted short-term NO2 impacts 
and low potential impacts from the other air pollutants, the overall air quality impacts from the future 
expanded facility are not anticipated to pose a significant risk to the Town of Faro and air quality would be 
anticipated to remain in compliance with YAAQS. 
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1 INTRODUCTION 
WSP Canada Inc. (WSP) was retained by Yukon Energy Corporation (YEC) to perform an air dispersion 
modelling and impact assessment in support of its permit amendment pursuit with the Yukon Environmental and 
Socio-economic Assessment Board (YESAB) to increase capacity at the diesel-fuelled electricity generating 
facility in Faro, Yukon (the “Project” or the “Facility”) from the existing permitted capacity of 10.6 MW to 16 MW 
in the future. WSP understands that while the air quality assessment contained within in this report is based on 
an expanded facility capacity of 16 MW, Yukon Energy Corporation will only be applying for a permit 
amendment to allow up to 15.5 MW of capacity on site.  

While the existing permit allows the Facility to operate up to a capacity of 10.6 MW, the Facility has been and is 
currently operating much below the permitted facility capacity of 10.6 MW with only two existing diesel 
generators on-site – specifically Mirrlees KV16 (Genset ID: FD1) and Caterpillar (CAT) 3612 (Genset ID: FD7). 
The existing FD1 and FD7 gensets have also been de-rated from their original nameplate capacity of 5.15 MW 
and 3.3 MW to 2.4 MW and 2.8 MW, respectively. Once expanded, the Facility will continue to operate the 
existing FD1 and FD7 at the de-rated 2.4 MW and 2.8 MW levels and the proposed facility capacity expansion 
of 16 MW would see the installation of additional six (6) CAT 3516C 1.8 MW diesel generators (Genset ID: 
YM20, YM21, YM22, YM23, YM24, and YM25). 

Since there is no air dispersion modelling guideline in Yukon, the air dispersion modelling and impact 
assessment for the Project (the “Air Assessment”) followed recommendations of the British Columbia Air Quality 
Dispersion Modelling Guideline (BC AQDMG, 2015)1. The dispersion modelling was completed following the 
requirements of a Level 3 Comprehensive Assessment as defined by the BC AQDMG and was conducted using 
the refined dispersion model called CALPUFF.  

The following sections describe the assessment methodology and inputs employed in the dispersion modelling, 
as well as the model prediction results and findings evaluated for two modelling scenarios - representing the 
existing permitted and future expanded facility capacities. 

 
1 British Columbia Ministry of Environment and Climate Change Strategy (2015, November). British Columbia Air Quality Dispersion 

Modelling Guideline (AQDMG). Retrieved from Government of British Columbia website: 

https://www2.gov.bc.ca/assets/gov/environment/air-land-water/air/reports-pub/bc-dispersion-modelling-guideline-2015.pdf  
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 SOURCE PARAMETERS AND MODELLED EMISSION RATES 
The genset engine exhaust vents were simulated as vertically-oriented point or stack sources in the CALPUFF 
model. Table 4-2 below summarized the genset types and source characteristics modelled for the Project. The 
stack parameters were compiled from a combination of data sources, including manufacturer’s specification 
sheets and drawings, as well as the previous YEC air assessment (SENES, 2011). Building downwash effects 
on these point sources was analyzed according to the genset configurations specified in Table 4-1 for each 
modelling scenarios using the Building Profile Input Program (BPIP-PRIME) as recommended by the BC 
AQDMG (2015). The buildings and structures digitized for the Facility are based on the facility layout drawings 
provided by YEC and genset enclosure drawings from the manufacturers. 

To evaluate the potential worst-case air quality impacts resulting from the maximum possible emissions levels 
from both existing and future permit scenarios, all of the gensets considered in each scenario are conservatively 
assumed to be releasing simultaneously in a continuously emitting fashion. The new genset (CAT 3516C) 
emission rates were estimated using the greater of the maximum or name-plate operating capacity from the 
gensets manufacturer’s specifications (such as full-load sustained output and emission performance data), or 
the applicable stationary combustion source emission factors from published reference documents (such as the 
United States Environmental Protection Agency’s Compilation of Air Emissions Factors referred to as the AP-
42). Emission estimates with respect to the existing gensets FD1 and FD7 were provided by YEC using stack 
sampling data from the previous YEC air assessment (SENES, 2011). The estimated pollutant emission rates 
and source characteristics modelled for each genset unit in this assessment are detailed in Table 4-2 below. 
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5 MODELLING METHODOLOGY 
Air dispersion modelling was conducted following the methods recommended in the BC AQDMG (2015), which 
is referenced by YESAB Proponent’s Guide: Model Documentation Report (2016) as an exemplary guideline for 
air dispersion modelling. The CALPUFF air dispersion modelling suite was used for assessing potential air 
quality impacts. CALPUFF is a suite of numerical models (CALMET, CALPUFF, and CALPOST) that are used 
in series to determine the potential impact of emissions in the vicinity of a source or group of sources.  

Detailed three-dimensional meteorological fields were produced by the diagnostic computer model CALMET 
Version 6.5.0 (Level 150223), based on digital land use data and terrain data, as well as observed surface and 
upper air data that are available for the Project domain. In accordance with the BC AQDMG (2015), the most 
recent three years (2016-2018) of meteorological data were modelled in CALMET. The three-dimensional 
meteorological fields produced by CALMET were used by CALPUFF Version 7.2.1 (Level 150618), a three-
dimensional, multi-species, non-steady-state Gaussian puff dispersion model that can simulate the effects of 
time and space varying meteorological conditions on air contaminant transport. Finally, post-processing utilities 
were used to post-process and summarize the modelling output from CALPUFF. 

 CALMET – METEOROLOGICAL MODELLING 
CALMET Version 6.5.0 (Level 150223), associated with the latest CALPUFF System Version 7, was used to 
generate the meteorological fields for the time period from January 1, 2016 through December 31, 2018. The 
CALMET model was run in Observation-only mode. Surface weather observations were extracted from the 
nearest observational weather station situated at the international airport in Faro – “Faro (AUT)” station 
operated by Environment and Climate Change Canada (ECCC) (WMO ID: 71949). In addition, upper air 
soundings were retrieved from the only upper air station located in Yukon, namely the Whitehorse international 
airport station (WMO ID: 71964) – operated by NAV Canada – for meteorology in the vertical layers above the 
surface in order to resolve the three-dimensional meteorology in the CALMET modelling.  

The meteorological data input and CALMET output for the modelling period was assessed following the Quality 
Assurance and Quality Control (QA/QC) procedures outlined in Section 9 of the AQDMG. A description of the 
CALMET modelling methodology and data sets follows.  

The Universal Transverse Mercator (UTM, NAD 83) coordinate system was used for this model application. The 
CALMET domain for the Project was a 12 km by 12 km domain as presented in Figure 5-1. The CALMET model 
was run with a 200 m horizontal grid resolution. The modelling domain and grid resolution were chosen such 
that the main topographical features expected to influence the three-dimensional diagnostic meteorological 
fields around the Project are adequately captured.  

5.1.1 OBSERVED METEOROLOGICAL DATA 

Surface weather stations that record hourly meteorological data within the Project’s CALMET domain include 
one station – “Faro (AUT)” – operated by ECCC (WMO ID: 71949). The available meteorological data collected 
from January 1, 2016 through December 31, 2018 at this surface station was used as input to the CALMET 
model executed in Observation-only mode. Upper air data from the Whitehorse international airport station 
(WMO ID: 71964) was retrieved for the aforementioned modelling period and used as secondary meteorological 
input to resolve three-dimensional meteorology in the CALMET modelling. The locations of these meteorological 
stations are displayed as part of Figure 5-1 below. 
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Figure 5-1 Meteorological Stations within CALMET Domain 
 
CALMET requires a measured data value for every hour from at least one meteorological station in order to 
simulate the three-dimensional fields. Missing data procedures were implemented, when required, according to 
the AQDMG. The basic meteorological parameters required by the CALMET model were gathered from the 
surface station and prepared into a CALMET-ready surface data file (SURF.DAT) which includes the following 
meteorological parameters: wind speed, wind direction, temperature, relative humidity, and station pressure. 

Figure 5-2 below illustrates the windrose compiled from the surface wind data observed at the airport in Faro 
from 2016 to 2018, which shows the prevailing wind patterns. 
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Figure 5-2 Windroses for the Surface Weather Station at Faro International Airport (2016-2018) 

5.1.2 GEOPHYSICAL DATA – TERRAIN ELEVATION AND LAND USE  

Digital terrain elevation and landuse data covering the CALMET model domain was used to simulate effects of 
the topography and landscape on the meteorological conditions in the model. In accordance with the AQDMG, 
the Canadian Digital Elevation Data (CDED) provided by Natural Resources Canada in a 1:50,000 scale was 
used to generate the terrain elevation inputs for each CALMET grid point, as well as the base elevations of the 
model emission sources and receptors. Land use characteristics for each grid cell were gathered from 2015 
Canada Land Use dataset provided by Natural Resources Canada. Figure 5-3 and Figure 5-4 below show the 
terrain elevation and land use data used in the CALMET modelling. 
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Figure 5-3 Terrain Elevation Data used in CALMET 
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5.2.3 WIND ROSE 

The following figures show full-period and seasonal wind roses for the observed wind data at the selected 
surface meteorological station (Faro Airport), modelled CALMET wind data extracted at the nearest grid point to 
Faro Airport, and modelled CALMET wind data extracted at the nearest point to the Facility. The observed and 
modelled CALMET wind roses show good agreement at Faro Airport station. The wind roses indicate that the 
predominant winds are from the west-northwest, southeast, and east-southeast directions at Faro Airport 
station, and east and east-southeast directions at the Facility, which are expected considering the surrounding 
valley orientation shaped by the Pelly River. 

 
Figure 5-8 Wind Roses at Faro Airport Station 
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Figure 5-9 Seasonal Wind Roses at Faro Airport Station 
 

 
Figure 5-10 Annual and Seasonal Wind Rose at the Facility Location 

5.2.4 ATMOSPHERIC STABILITY 

Model predicted stability classes are provided in Figure 5-11. The distribution shows higher occurrences of 
neutral (stability class 4) and stable (stability class 6) conditions near to the Facility and Faro Airport station. 
There are no observations of atmospheric stability for comparison. 
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5.3.2 CALPUFF MODEL DOMAIN AND RECEPTORS 

A 12 km by 12 km CALMET model domain and a 10 km by 10 km CALPUFF model domain were defined 
(Figure 5-15). Receptor grids were then produced for the Project following the instructions established by BC 
AQDMG (2015). Sensitive receptors - including health care facility, school, child care facility, nearest business 
and nearest residential location - were also identified and incorporated into the receptor grid. The names and 
locations of these sensitive receptors are displayed in Figure 5-15.  

Model receptors were established according to the receptor spacing and extent requirements as set out in BC 
AQDMG within the CALPUFF domain. The model receptors created for the Project not only met the minimum 
requirements outlined in the BC AQDMG, but also included additional dense receptors at 50 m spacing placed 
over the entire Town of Faro to allow for more model predictions within the community. Receptors representing 
the sensitive human populations found nearby the Facility were also included in the model receptor grid. 

The complete receptor grid used in CALPUFF were generated as follows and also presented in Figure 5-15 
below: 

• 20 m spacing along the Facility boundary (or Fenceline); 

• 50 m spacing within 1.75 km of the Project stack locations, including those encapsulating the entire 
Faro Town area; 

• 250 m spacing within 2 km of the Project stack locations; 

• 500 m within 5 km of the Project stack locations; 

• Nearest residence (situated approximately 380 m southeast of the Project);  

• Nearest business (situated approximately 360 m east-southeast of the Project); 

• Nearest child care facility (Bubble's Faro Daycare, situated approximately 785 m southeast of the 
Project); 

• Nearest school (Del Van Gorder School, situated approximately 825 m southeast of the Project), and, 

• Nearest health care facility (Faro Health Centre, situated approximately 860 m southeast of the Project). 
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Figure 5-15 Modelled Receptors and Domains
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Figure 5-16 Buildings and Structures included in BPIP-PRIME 

 NOX TO NO2 CONVERSION 
As dispersion models only compute and output Nitrogen Oxides (NOx) concentrations, model predicted NOx 
concentrations need to be converted to NO2 concentrations using estimation methods in order to compare and 
demonstrate compliance with the established NO2 criteria. The regulatory NO2 conversion methods outlined in 
BC AQDMG (2015) are conservative and were neither updated nor tested as appropriate for determination of 
compliance with the new CAAQS.  It is generally accepted that with the more stringent NO2 objectives recently 
adopted by CCME, that current AQDMG approaches to NOx to NO2 conversion in dispersion modelling 
assessments will need to be further refined for most dispersion modelling assessments. Given the overly 
conservative nature of regulatory NO2 conversion methods found in any Canadian jurisdictions at the current 
time, WSP applied the Janssen conversion method for the Project to allow for consistency with past YEC air 
assessments (SENES, 2011)3.  

 

 

 
3 SENES Consultants Limited (2011, October 20). Air Quality Assessment Update in Support of Permit Renewal for Diesel Generator 

Operations Prepared for Yukon Energy Corporation. Vancouver, British Columbia, Canada. 
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6 POST-PROCESSING AND RESULTS 
The CALPOST utility from the CALPUFF System Version 7 was used to post-process the CALPUFF dispersion 
modelling outputs for all air contaminants (NO2, PM10, PM2.5, SO2, and CO) according to the required statistical 
forms and averaging periods of the applicable ambient air quality criteria chosen for the Air Assessment 
(Section 2). The following sections outline the maximum predicted air contaminant concentrations resulting from 
the two modelling scenarios (“Existing Scenario” and “Future Scenario”) defined under Section 4.1. Maximum 
predicted concentrations are presented in summary tables (Table 6-1 through Table 6-3), summarized by 
averaging periods (1-hour, 8-hour, 24-hour, and annual) and receptor types. The receptor types are categorized 
as follows: 

• Maximum Point of Impingement (MPOI) – the receptor with the highest predicted ambient concentration 
across all modelled receptors; 

• Faro Town – the receptor with the highest predicted ambient concentration within the Town of Faro; 

• Nearest residence (situated approximately 380 m southeast of the Project);  

• Nearest business (situated approximately 360 m east-southeast of the Project); 

• Nearest child care facility (Bubble's Faro Daycare, situated approximately 785 m southeast of the 
Project); 

• Nearest school (Del Van Gorder School, situated approximately 825 m southeast of the Project), and, 

• Nearest health care facility (Faro Health Centre, situated approximately 860 m southeast of the Project). 

The maximum predicted air contaminant concentrations from the Existing Scenario and the Future Scenario are 
outlined in Section 6.1 and Section 6.2, respectively. Tabular summarises of the model predictions at the MPOI 
for both modelling scenarios are provided in Table 6-1, while Table 6-2 and Table 6-3 present predictions at the 
sensitive receptors for the Existing and Future Scenarios, respectively. The tables present the total (cumulative) 
Project concentrations derived by summing the model predicted concentrations with baseline concentrations, 
where available, and are organized by modelling scenario (as per Table 4-1). Values highlighted in yellow 
indicate the occurrence of cumulative model predictions exceeding ambient air quality criteria. 

In order to illustrate the magnitude compared to the ambient air quality standards considered, percentages of 
predicted concentrations relative to the applicable standard are also provided in the modelling results summary 
tables (Table 6-1 through Table 6-3). The spatial distribution and pattern of the dispersion modelling results are 
depicted by contour plots (isopleths) of maximum predicted concentrations for each air contaminant and 
averaging period in Figures Figure 6-1 to Figure 6-19. Where appropriate, frequency of exceedances of the 
applicable ambient air quality criteria are presented. A more in-depth analysis and discussion by each air 
contaminant are presented in the subsections below. 
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 RESULTS FOR EXISTING SCENARIO 
The first modelling scenario considered the ambient air quality impact of the two existing gensets (FD1 and 
FD7) that have been de-rated to 2.4 MW and 2.8 MW respectively, and three (3) of the new CAT 3516C 1.8 MW 
diesel generators (Genset ID: YM20, YM21, YM22). The air dispersion modelling results for each air 
contaminant and averaging period are discussed below, along with the associated contour plots. 

6.1.1 GASEOUS POLLUTANTS (SO2, CO, AND NO2) 

Predicted concentrations of SO2 and CO for both short-term and long-term averaging periods are very low 
compared to the ambient air quality criteria. As there was no ambient SO2 nor CO data available near the 
Project location, baseline values were not calculated for these 2 air contaminants. As such, baseline air quality 
was not considered, and the predicted concentrations were found to be well below the ambient air quality 
criteria. In particular, the maximum predicted concentrations for each receptor category are as follows: 

• SO2 

o MPOI 

▪ 3.3 µg/m3, or 2% of the 1-hour SO2 YAAQS; 

▪ 0.2 µg/m3, or 2% of the annual SO2 YAAQS; 

o Faro Town 

▪ 1.84 µg/m3, or 1% of the 1-hour SO2 YAAQS; 

▪ 0.06 µg/m3, or 0.4% of the annual SO2 YAAQS; 

o Nearest Sensitive Receptors  

▪ range from 0.70 µg/m3 to 1.00 µg/m3 (0.4% to 0.5%) of the 1-hour SO2 YAAQS; and, 

▪ range from 0.02 µg/m3 to 0.04 µg/m3 (0.2% to 0.3%) of the annual SO2 YAAQS. 

• CO 

o MPOI 

▪ 480.3 µg/m3, or 3% of the 1-hour CO ambient air quality criteria; 

▪ 248.8 µg/m3, or 5% of the 8-hour CO ambient air quality criteria; 

o Faro Town 

▪ 192.2 µg/m3, or 1.3% of the 1-hour CO ambient air quality criteria; 

▪ 68.1 µg/m3, or 1.2% of the 8-hour CO ambient air quality criteria; 

o Nearest Sensitive Receptors  

▪ range from 84.9 µg/m3 to 115.5 µg/m3 (0.6% to 0.8%) of the 1-hour CO ambient air 
quality criteria; and, 

▪ range from 35.7 µg/m3 to 62.5 µg/m3 (0.6% to 1.1%) of the 8-hour CO ambient air 
quality criteria. 

These results indicate that the contribution of the emissions from the Existing Scenario to ambient SO2 and CO 
is low. The contour plots (Figure 6-1 through Figure 6-4) show that the predicted concentrations decrease 
significantly with increased distance from the Facility.



 

  

AIR DISPERSION MODELLING ASSESSMENT FOR FARO FACILITY   
Project No.  191-02438-01 
Yukon Energy Corporation 

WSP 
December 2020  

Page 32 

 

As discussed in Section 5.4, the Janssen Method was used to convert model predictions from NOx to NO2 
values. The resulting maximum predicted NO2 concentrations exceed the YAAQS for the short-term averaging 
period (1-hour) and are well below the YAAQS for the long-term averaging period (annual) at the MPOI. Within 
the Town of Faro and at the sensitive receptors, the predicted NO2 concentrations are predicted to be in 
compliance with the YAAQS. When baseline NO2 concentration is considered, the cumulative NO2 predicted 
concentrations at the various receptor types are as follows: 

• MPOI 

o 160.3 µg/m3, or 142% of the 1-hour NO2 YAAQS; 

o 11.0 µg/m3, or 34% of the annual NO2 YAAQS; 

• Faro Town 

o 98.1 µg/m3, or 87% of the 1-hour NO2 YAAQS; 

o 3.9 µg/m3, or 12% of the annual NO2 YAAQS; 

• Nearest Sensitive Receptors  

o range from 29.8 µg/m3 to 43.0 µg/m3 (26% to 38%) of the 1-hour NO2 YAAQS; and, 

o range from 1.1 µg/m3 to 2.2 µg/m3 (4% to 7%) of the annual NO2 YAAQS. 

Based on the spatial distribution as shown by the contour plots below (Figure 6-5 and Figure 6-6), exceedances 
were only predicted for the short-term averaging period (1-hour) and occur away from the receptors that have 
potential to impact the human population near the Project (i.e. Faro Town receptors). It is important to note that 
the observed pattern of predicted 1-hour NO2 concentration distribution with “pockets” of higher concentrations 
further away from the facility is due to the discrete distance-based conversion methodology of the Janssen 
Method.  

Oftentimes, predicted exceedances are found to occur infrequently, especially given the fact that there would be 
limited (if any) hours that the Facility is operating at the maximum capacity level. As such, a frequency of 
exceedance analysis was conducted to determine the number of modelling hours that are predicted to exceed 
the 1-hour NO2 YAAQS at the MPOI (situated approximately 1 km east of the Facility center). The resulting 
percentage of frequency of exceedance, using the 98th percentile 1-hour NO2 predictions, was determined to be 
0.27% (71 hours) at the MPOI. Since the primary concern of air quality assessment is to evaluate the potential 
risks of the emissions resulting from the Future Scenario on the human population residing near the Project (i.e. 
at the Faro Town receptors), rather than at the point of maximum impingement, further investigation into 
determining patterns of the exceedances was not performed for this modelling scenario. 
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Figure 6-1 Contour Plot of Predicted 1-Hour SO2 Concentrations for the Existing Scenario 
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Figure 6-2 Contour Plot of Predicted Annual SO2 Concentrations for the Existing Scenario 
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Figure 6-3 Contour Plot of Predicted 1-Hour CO Concentrations for the Existing Scenario 
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Figure 6-4 Contour Plot of Predicted 8-Hour CO Concentrations for the Existing Scenario 
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Figure 6-5 Contour Plot of Predicted 1-Hour NO2 Concentrations for the Existing Scenario
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Figure 6-6 Contour Plot of Predicted Annual NO2 Concentrations for the Existing Scenario 
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6.1.2 PARTICULATE MATTER (PM2.5 AND PM10) 

With regards to PM2.5 and PM10, the predicted concentrations for both short-term and long-term periods showed 
no exceedances of the associated air quality criteria. When baseline air quality is considered, the cumulative 
PM2.5 and PM10 predicted concentrations remain well below the air quality criteria: 

• PM10 

o MPOI 

▪ 19.7 µg/m3, or 39% of the 24-hour PM10 YAAQS; 

o Faro Town 

▪ 5.8 µg/m3, or 12% of the 24-hour PM10 YAAQS; and, 

o Nearest Sensitive Receptors  

▪ range from 3.1 µg/m3 to 4.9 µg/m3 (6% to 10%) of the 24-hour PM10 YAAQS.  

• PM2.5 

o MPOI 

▪ 9.3 µg/m3, or 34% of the 24-hour PM2.5 YAAQS; 

▪ 1.6 µg/m3, or 18% of the annual PM2.5 YAAQS; 

o Faro Town 

▪ 2.5 µg/m3, or 9% of the 24-hour PM2.5 YAAQS; 

▪ 0.5 µg/m3, or 6% of the annual PM2.5 YAAQS; 

o Nearest Sensitive Receptors  

▪ range from 1.1 µg/m3 to 1.7 µg/m3 (4% to 6%) of the 24-hour PM2.5 YAAQS; and, 

▪ range from 0.2 µg/m3 to 0.4 µg/m3 (2% to 4%) of the annual PM2.5 YAAQS.  

These results indicate that the contribution of the emissions from the Existing Scenario to ambient 
concentrations of particulate matter is low relative to YAAQS. In addition, the contour plots (Figure 6-7 through 
Figure 6-9) show the limited spatial distribution of predicted particulate matter concentrations, where the 
predicted concentrations decrease significantly with increased distance from the Facility 
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Figure 6-7 Contour Plot of Predicted 24-Hour PM10 Concentrations for the Existing Scenario 
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Figure 6-8 Contour Plot of Predicted 24-Hour PM2.5 Concentrations for the Existing Scenario 
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Figure 6-9 Contour Plot of Predicted Annual PM2.5 Concentrations for the Existing Scenario 
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 RESULTS FOR FUTURE SCENARIO 
The second modelling scenario considered the ambient air quality impact of the two existing gensets (FD1 and 
FD7) that had been de-rated to 2.4 MW and 2.8 MW respectively, and six (6) new CAT 3516C 1.8 MW diesel 
generators (Genset ID: YM20, YM21, YM22, YM23, YM24, and YM25). The air dispersion modelling results for 
each air contaminant and averaging period are discussed below, along with the associated contour plots. 

6.2.1 GASEOUS POLLUTANTS (SO2, CO, AND NO2) 

Similar to the results of the Existing Scenario, the predicted concentrations of SO2 and CO for both short-term 
and long-term averaging periods are very low compared to the ambient air quality criteria. As mentioned in 
Section 3, baseline values were not available for these two air contaminants, so the predicted values alone are 
presented below. The predicted concentrations were found to be well below the ambient air quality criteria, 
where the maximum predicted concentrations for each receptor category are as follows: 

• SO2 

o MPOI 

▪ 4.3 µg/m3, or 2% of the 1-hour SO2 YAAQS; 

▪ 0.3 µg/m3, or 3% of the annual SO2 YAAQS; 

o Faro Town 

▪ 2.40 µg/m3, or 1.3% of the 1-hour SO2 YAAQS; 

▪ 0.08 µg/m3, or 0.6% of the annual SO2 YAAQS; 

o Nearest Sensitive Receptors 

▪ range from 1.00 µg/m3 to 1.33 µg/m3 (0.5% to 0.7%) of the 1-hour SO2 YAAQS; and, 

▪ range from 0.03 µg/m3 to 0.06 µg/m3 (0.2% to 0.5%) of the annual SO2 YAAQS. 

• CO 

o MPOI 

▪ 489.0 µg/m3, or 3% of the 1-hour CO ambient air quality criteria; 

▪ 310.4 µg/m3, or 6% of the 8-hour CO ambient air quality criteria; 

o Faro Town 

▪ 252.2 µg/m3, or 1.8% of the 1-hour CO ambient air quality criteria; 

▪ 80.7 µg/m3, or 1.5% of the 8-hour CO ambient air quality criteria; 

o Nearest Sensitive Receptors  

▪ range from 104.5 µg/m3 to 144.8 µg/m3 (0.7% to 1.0%) of the 1-hour CO ambient air 
quality criteria; and, 

▪ range from 45.6 µg/m3 to 75.8 µg/m3 (0.8% to 1.4%) of the 8-hour CO ambient air 
quality criteria. 

 

These results indicate that the contribution of the emissions from the Future Scenario to ambient SO2 and CO is 
low. The contour plots (Figure 6-10 through Figure 6-13) show that the predicted concentrations significantly 
decrease with increased distance from the Facility. 
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As discussed in Section 5.4, the Janssen Method was used to convert model predictions from NOx to NO2 
values. The resulting maximum predicted NO2 concentrations exceed the YAAQS for the short-term averaging 
period (1-hour) and are well below the YAAQS for the long-term averaging period (annual) at the MPOI. Within 
the Town of Faro, ambient NO2 concentrations are predicted to exceed the YAAQS for the short-term averaging 
period (1-hour) but are well below the YAAQS for the long-term averaging period (annual). The predicted NO2 
concentrations are predicted to be in compliance with the YAAQS at all of the sensitive receptors. When 
baseline NO2 concentrations (as defined in Section 3) is considered, the cumulative NO2 predicted 
concentrations at the various receptor types are as follows: 

• MPOI 

o 243.2 µg/m3, or 215% of the 1-hour NO2 YAAQS; 

o 18.3 µg/m3, or 57% of the annual NO2 YAAQS; 

• Faro Town 

o 145.3 µg/m3, or 129% of the 1-hour NO2 YAAQS; 

o 5.7 µg/m3, or 18% of the annual NO2 YAAQS; 

• Nearest Sensitive Receptors  

o range from 43.0 µg/m3 to 62.3 µg/m3 (38% to 55%) of the 1-hour NO2 YAAQS; and, 

o range from 1.7 µg/m3 to 3.4 µg/m3 (5% to 11%) of the annual NO2 YAAQS. 

Based on the spatial distribution as shown by the contour plots below (Figure 6-14 and Figure 6-15), 
exceedances were predicted for the short-term averaging period (1-hour) only and were found scattered in a 
confined area surrounding the Facility and also on the outskirts of the Town of Faro. It is important to note that 
the observed pattern of predicted 1-hour NO2 concentration distribution with “pockets” of higher concentrations 
further away from the Facility is due to the discrete distance-based conversion methodology of the Janssen 
Method.  

To characterize the risk associated with the predicted 1-hour NO2 exceedances, further analysis to evaluate and 
illustrate the magnitude and extent of these exceedances was performed to determine patterns and provide 
useful context to the predicted air quality impacts from the Facility’s maximum permitted levels. Since the 
primary concern of air quality assessment is to evaluate the potential risks on the human population residing 
near the Project (i.e. at the Faro Town receptors), rather than at the point of maximum impingement, further 
data analysis of the predicted short-term NO2 exceedances were analyzed for the maximally impacted receptor 
within the Faro Town (shown by “Maximum Receptor (Faro Town)” in Figure 6-14) 

Specifically, the predicted 1-hour NO2 exceedances were analyzed for frequency of occurrence, temporal 
pattern, and meteorological conditions that were attributable to the elevated NO2 predictions. The frequency of 
exceedance, using the 98th percentile of 1-hour NO2 predictions, was determined to be 0.96% (253 hours) at the 
MPOI and 0.21% (56 hours) at the maximally impacted Faro Town receptor. Moreover, the predicted 1-hour 
NO2 exceedances occur entirely under particular wind conditions (light winds predominantly from the west-
northwest direction as depicted by Figure 6-16), which primarily follow the prevailing winds at the Facility (as 
extracted from the CALMET model, shown in Figure 5-10). In fact, based on Table 6-4, all of the predicted 
exceedances are found from wind directions between 290° and 310°, and low wind speeds (1-3 m/s). 
Furthermore, according to Table 6-5, the majority of the predicted exceedances (51 out of 56 exceeding hours) 
occur during the cooler months of the year (January through April and September through December) within the 
night-time hours (18:00 to 07:00), during which poor dispersion patterns such as temperature inversions and 
stagnant conditions are more likely to be observed. 
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Figure 6-10 Contour Plot of Predicted 1-Hour SO2 Concentrations for the Future Scenario 
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Figure 6-11 Contour Plot of Predicted Annual SO2 Concentrations for the Future Scenario 
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Figure 6-12 Contour Plot of Predicted 1-Hour CO Concentrations for the Future Scenario 
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Figure 6-13 Contour Plot of Predicted 8-Hour CO Concentrations for the Future Scenario 
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Figure 6-14 Contour Plot of Predicted 1-Hour NO2 Concentrations for the Future Scenario 
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Figure 6-15 Contour Plot of Predicted Annual NO2 Concentrations for the Future Scenario 
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Table 6-4 Predicted Hours of 98th Percentile 1-Hour NO2 YAAQS Exceedances at the Maximally Impacted 
Faro Town Receptor by Wind Speed (m/s) and Wind Direction (°) during Model Years 2016-2018  

 
Note: Counts of predicted exceedances of the YAAQS are scaled using an orange color gradient according to the 
count value, such that the higher counts are denoted with darker orange shades while the lower counts are applied 
with lighter orange shades.  

Table 6-5 Predicted Hours of 98th Percentile 1-Hour NO2 YAAQS Exceedances at the Maximally Impacted 
Faro Town Receptor by Hour of the Day and Month of the Year during Model Years 2016-2018 

 
Note: Counts of predicted exceedances of the YAAQS are scaled using an orange color gradient according to the 
count value, such that the higher counts are denoted with darker orange shades while the lower counts are applied 
with lighter orange shades. 
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6.2.2 PARTICULATE MATTER (PM2.5 AND PM10) 

With regards to PM2.5 and PM10, the predicted concentrations for both short-term and long-term periods showed no 
exceedances of the associated air quality criteria. When baseline air quality is considered, the cumulative PM2.5 and 
PM10 predicted concentrations remain well below the air quality criteria: 

• PM10 

o MPOI 

▪ 24.1 µg/m3, or 48% of the 24-hour PM10 YAAQS; 

o Faro Town 

▪ 6.9 µg/m3, or 14% of the 24-hour PM10 YAAQS; and 

o Nearest Sensitive Receptors 

▪ range from 3.8 µg/m3 to 5.6 µg/m3 (8% to 11%) of the 24-hour PM10 YAAQS.  

• PM2.5 

o MPOI 

▪ 12.7 µg/m3, or 47% of the 24-hour PM2.5 YAAQS; 

▪ 2.2 µg/m3, or 25% of the annual PM2.5 YAAQS; 

o Faro Town 

▪ 3.1 µg/m3, or 11% of the 24-hour PM2.5 YAAQS; 

▪ 0.6 µg/m3, or 7% of the annual PM2.5 YAAQS 

o Nearest Sensitive Receptors  

▪ range from 1.4 µg/m3 to 2.2 µg/m3 (5% to 8%) of the 24-hour PM2.5 YAAQS; and 

▪ range from 0.3 µg/m3 to 0.5 µg/m3 (3% to 6%) of the annual PM2.5 YAAQS.  

These results indicate that the contribution of the emissions from the Future Scenario to ambient concentrations of 
particulate matter is low relative to the YAAQS. In addition, the contour plots (Figure 6-17 through Figure 6-19) show 
that the predicted concentrations significantly decrease with increased distance from the Facility.
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Figure 6-17 Contour Plot of Predicted 24-Hour PM10 Concentrations for the Future Scenario 
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Figure 6-18 Contour Plot of Predicted 24-Hour PM2.5 Concentrations for the Future Scenario 
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Figure 6-19 Contour Plot of Predicted Annual PM2.5 Concentrations for the Future Scenario 
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7 CONCLUSION 
The ambient air quality dispersion modelling results showed that, with the exception of short-term (1-hour) NO2 
results, the maximum total or cumulative predicted concentrations for all air contaminants (PM2.5 PM10, SO2, and 
CO) were well below their respective ambient air quality standards. The maximum points of impingement (worst-
case receptors) were all found either near the Facility or outside the Town of Faro, in both the existing and 
future permit scenarios. Overall, the cumulative predicted air contaminant concentrations from the Future 
Scenario were higher than those of the Existing Scenario given the increased power generation of the facility 
expansion. 

While the dispersion modelling results predicted short-term NO2 exceedances for both scenarios, the primary 
objective of the air quality assessment was to evaluate the potential risks on the human population residing near 
the facility in the Town of Faro. The modelling results for the Existing Scenario at the maximally impacted 
receptor within the Town of Faro showed that the cumulative predicted concentrations for all pollutants 
evaluated were in compliance with the YAAQS.  

For the Future Scenario, the predicted air quality impacts for all the other air pollutants – including both fine and 
coarse particulate matter (PM2.5 and PM10), SO2, and CO – were well below the YAAQS. With regards to the 
NO2 predicted short-term (1-hour) NO2 exceedances, it is important to note that the YAAQS for NO2 were 
reduced drastically in late 2019 from 401 µg/m3 previously to 113 µg/m3 presently. The maximum cumulative 
predicted 1-hour NO2 concentrations from both existing and future permit scenarios would be well below the 
previous NO2 criteria. When compared to the newly revised NO2 YAAQS, the maximum cumulative predicted 1-
hour NO2 concentration was 129% of the Yukon Ambient Air Quality Standards for NO2 at the maximally 
impacted Faro Town receptor in the Future Scenario. Moreover, the predicted 1-hour NO2 exceedances were 
spatially limited to a confined area surrounding the Facility and also on the outskirts of Faro, with a low 
frequency of occurrence of 0.21% of the time (56 hours out of 26,304 modelled hours) at the maximally 
impacted Faro Town receptor.  

These short-term (1-hour) NO2 exceedances were found entirely under calm stable meteorological conditions 
which typically hinder atmospheric dispersion; primarily during nighttime and in the colder months of the year; 
and, exclusively under west-northwest winds. Outdoor human activity would be limited during cold nighttime 
hours and this lowers the probability of human to be exposed to the short-term NO2 impacts. Combined with the 
low frequency of model predictions exceeding the NO2 YAAQS (56 hours out of 26,304 modelled hours),there is 
an even lower probability of exposure to levels above the YAAQS.  

Finally, it is important to note that the modelling results represent the worst-case potential air quality impacts 
based upon the facility’s maximum operating conditions. As such, the model predicted air contaminant 
concentrations are likely conservative. Furthermore, the conditions giving rise to predicted short-term NO2 
exceedances would be very unlikely to happen because the emission sources at the facility are highly unlikely to 
operate continuously year-round at the maximum possible emission rates, nor would it be likely that these 
maximum emissions coincide exactly with the particular meteorological conditions that give rise to the event as 
they occur, on average, for less than 20 hours per year modelled. The typical facility emissions are expected to 
be much lower and would not be anticipated to result in adverse air quality impacts given the low risk of 
predicted exceedance under even conservative assumptions. With model predictions indicating an extremely 
low risk of predicted short-term NO2 impacts and low potential impacts from the other air pollutants, the overall 
air quality impacts from the future expanded facility are not anticipated to pose a significant risk to the Town of 
Faro and air quality would be anticipated to remain in compliance with YAAQS. 
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E X E C U T I V E  S U M M A R Y  

WSP Canada Inc., (WSP) was retained by Yukon Energy Corporation (YEC) to prepare a Noise Impact Assessment 

(NIA) report for its diesel-fuelled electricity generating facility in Faro, Yukon. The Facility is located in south-

central Yukon, within the asserted traditional territory of the Kaska Nation and upstream from the territory of the 

Selkirk First Nation. The Facility is located just northwest of the Town of Faro, Yukon and approximately 15 km 

south of Faro Mine.  

The Facility has an existing Air Emissions Permit which allows the Facility to operate up to a capacity of 10.6 MW. 

The Facility has been, and is currently operating much below the permitted facility capacity of 10.6 MW with only 

two existing diesel generators on-site. WSP conducted a NIA to evaluate the potential noise impacts of increasing 

the Facility’s capacity from the existing permitted capacity at 10.6 MW to 15.5 MW in the future. As a conservative 

approach the assessment of noise impact is based on 16.0 MW capacity. However, it is understood that the YEC will 

only be applying for a permit amendment with the Yukon Environmental and Socio-economic Assessment Board 

(YESAB), to allow up to 15.5 MW of capacity at the Faro Facility. 

Compliance was established using the manufacturer’s sound level data for the existing and proposed generators as 

noted below: 

1. The existing generator, Model: Mirrlees KV16 with rated capacity of 5.15 MW, located within FD1 

building shall be operated at or below the capacity of 2.4 MW  

2. The existing generator, Model: Caterpillar (CAT) 3612 with rated capacity of 3.3 MW, located within FD7 

building shall be operated at or below the capacity of 2.8 MW  

3. Seven new generators are proposed (6 will be used for regular operation and 1 standby generator); each 

generator will be with rated capacity of 1.8 MW. Each of these generators will be with enclosures, silencers 

or mufflers providing an overall maximum sound level of 78 dBA at 7 metres (23 feet);  

The assessment presented in this report are based on the guidelines provided British Columbia Oil and Gas 

Commission’s (BC OGC) “British Columbia Noise Control Best Practices Guideline” (2009) and the principles 

provided in the Health Canada’s (HC) “Guidance for Evaluating Human Health Impacts in Environmental 

Assessments: Noise” (2017). The assessment indicated that the changes in sound level due to the upgrade is minimal 

(less than 1 dB).  Therefore, it is concluded that the operation of Facility with the proposed expansion complies with 

the PSL.  
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1 INTRODUCTION 
WSP Canada Inc. (WSP) was retained by Yukon Energy Corporation (YEC) to prepare a Noise Impact Assessment 

(NIA) report for its facility located in Faro, Yukon (the Facility). The Facility currently includes diesel generators 

with a permitted generating capacity of 10.6 MW.  YEC is planning to expand the Facility’s generation capacity to 

15.5 MW.  This report is required in support of a permit amendment pursuit with the Yukon Environmental and 

Socio-economic Assessment Board (YESAB) to increase capacity at the diesel-fuelled electric generating facility 

from the permitted capacity of 10.6 MW to 15.5 MW. Although the application of the Faro Facility is for 15.5 MW 

capacity, as a conservative approach, the NIA considered a capacity of 16 MW.  However, it is understood that the 

YEC will only be applying for a permit amendment to allow up to 15.5 MW of capacity at the Faro Facility. 

The purpose of this assessment is to evaluate the overall changes in noise impact due to the proposed changes at the 

nearby sensitive receptors. The analysis is based on manufacturer’s sound level data and conservative estimates of 

the source sound levels. The findings of the assessment are discussed further within this report. 

 STUDY AREA 

The study area surrounding the Facility can be classified as a rural area. The existing acoustic environment in the 

study area is expected to be dominated by natural environmental sounds during the day and night time. 

The Facility is located in south-central Yukon, within the asserted traditional territory of the Kaska Nation and 

upstream from the territory of the Selkirk First Nation. The Facility is located just northwest of the Town of Faro, 

Yukon and approximately 15 km south of Faro Mine. The 25-sq. km Faro Mine was once the largest open pit lead-

zinc mine in the world. The mine has been closed since 1998 and in the process of reclamation. The town is home to 

approximately 348 residences (Statistics Canada, 2016).  

The Facility is in an area classified as ‘Industrial/Commercial’ surrounded by ‘Industrial/Commercial’ to the north; 

‘Parks & Open Space’ to the west, and south; and ‘Unsurvey Interim Protected First Nation Lands’ to the east. The 

‘residential’ lands located to the south and southeast is known as the Town of Faro. A scaled area map showing the 

Facility and its surrounding area is shown in Figure 1 and a zoning map is included in Figure 2.  

 FACILITY DESCRIPTION 

The Facility provides reliable energy supply to supplement renewable energy sources. The Facility provides 

electricity during loss of hydro generation, peak hours of consumption, low water periods, extreme low temperatures 

and emergencies. The Facility has the potential to operate 24 hours a day. 

The Facility is comprised of the following existing buildings; a site plan showing the Facility buildings is provided 

in Figure 3: 

− Generator Building (ID: FD1);  

− Generator  Building (ID: FD7) 

− Office Building; 

− Control Building; 

− Storage Building and 

− Diesel Storage Tanks. 

The expansion includes operation of 7 rental units at the Facility; the make and mode of these units are Caterpillar 

(CAT) model 3516C. During the period of this permit the make and model of these units will remain the same. 
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5 IMPACT ASSESSMENT 
The objective of this acoustic assessment is to determine the changes in sound level due to proposed changes at 

Yukon Energy’s Faro generator station upgrades during a predictable worst-case operation. A predictable worst-case 

operation is considered as an hour of operation during which the facility operates at its capacity (i.e. operates at 16 

MW capacity).  

Since the generator upgrade is being designed, this assessment is completed using an acoustic modelling approach 

for Faro Facility’s current and future operations. This section discusses the assessment methodology, modelling 

scenarios, the results of the assessment as well as discusses the compliance of the Faro Facility.  

  ASSESSMENT METHODS 

The predictive analysis of the Faro Facility’s noise impact at the POR was completed using commercially available 

software package CADNA/A (Ver. 2020), a computerized implementation of the algorithms contained in the ISO 

9613 “Acoustics – Attenuation of Sound during Propagation Outdoors”. CadnaA modelling takes into account the 

following: 

• Source sound power levels; 

• Distance attenuation; 

• Source-receptor geometry; 

• Ground and air (atmospheric) attenuation; and 

• Temperature and humidity effects on noise propagation. 

The lands between the Facility and receptors are a mixture of sound abortive (e.g. grass) with some reflective (e.g. 

paved road) and modelled accordingly. Road pavements were modelled with a ground absorption of 0.4 and 

remaining surfaces were modelled with a ground absorption of one (1). Typical Yukon meteorological values were 

used to initialize several parameters in the model. These included a temperature of 10 degrees Centigrade and a 

relative humidity of 80%. 

 OPERATING SCENARIOS 

The assessment was done assuming a predictable worst-case operation. Since the Facility has the potential to operate 

at full capacity 24 hours per day to meet power demands, no differences between daytime, evening, or nighttime 

operations were considered. Two scenarios were evaluated to determine the changes in sound level as previously 

discussed: 

• Existing/Current Operation; and 

• Future Expanded Capacity 

 MODELLING RESULTS 

Table 5.1 shows the predicted sound level results between existing and future scenarios and compares the change in 

sound levels. Equivalent sound level contours (isopleths of equal sound level) are presented in Figure 4 and 

Figure 5 at heights of 1.5 m above the ground for existing and future scenarios, respectively. 
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6 RECOMMENDATIONS AND CLOSURE 

 RECOMMENDATIONS 

Compliance was established using the manufacturer’s sound level data; therefore, when selecting the new generators 

to reach operational capacity of 15.5 MW the following shall be implemented: 

1. The existing generator, Model: Mirrlees KV16 with rated capacity of 5.15 MW, located within FD1 

building shall be operated at or below the capacity of 2.4 MW  

2. The existing generator, Model: Caterpillar (CAT) 3612 with rated capacity of 3.3 MW, located within FD7 

building shall be operated at or below the capacity of 2.8 MW  

3. The proposed new generators (YM20 to YM26) shall be 6 regulars plus 1 standby generator each with rated 

capacity of 1.8 MW and each with enclosures providing an overall maximum sound level of 78 dBA at 7 

metres (23 feet);  

4. Prior to installation, a shop drawing can be requested from supplier confirming the sound data to be less 

than 78 dBA at 7 metres (23 feet);  

5. If a complaint is received after installation, an acoustic audit shall be performed consisting of onsite 

measurements. 

 CLOSURE                                                                                                                 

WSP Canada Inc., was retained by Yukon Energy Corporation (YEC) to conduct a Noise Impact Noise Impact 

Assessment (NIA) report in support of a permit amendment pursuit with the Yukon Environmental and Socio-

economic Assessment Board (YESAB) to increase capacity at the diesel-fuelled electric generating facility in Faro, 

Yukon (the Facility) from the existing permitted capacity of 10.6 MW to 15.5 MW in the future. 

Based on WSP’s assessment and available information at the time of this report, the assessment indicated that the 

changes in sound level due to the upgrade is minimal.  Therefore, it is concluded that the operation of Facility with 

the proposed expansion complies with the PSL.  

 

 

 

 





















  

 

 

 

  
   

 

 

   

 

 

 

 

   

 

 

 

   

 

   

 

   

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

   

  

  

  

  

   

 

 

 

      

 

 

 

  

     

 

 

 

  

                               













  

 

   

  

  
  

 

 

  

 

  

  

 

  

 

 

 

 

   

  

        

      

  

 

 

 

 

   

 

 

 

 

   

   

   

  

 

  

   

  

 

   

 

 

 

 

   

 

  

 

  

 

 

 

 

   

   

  

 

   

  

         

        

 

  

  

 

  

  

 

  

 

  

  

 

  

  

   

 

  

  

 

  

   

 

  

  

 

  

 

 

  

  

  

                               

 

 



 

  

  

  

   

 

 

  

  

 

 

 

    

   

  

    

    

    

   

   

 

  

    

   

    

  

    

   

    

  

 

    

  

 

    

 

        

    

   

    

   

   

 

 

 

 

 

  

 

 

 

 

  

 

  

  

 

  

 

 

 

 

  

 

 

 

 

  

 

  

 

 

 

 

  

  

 

  

 

 

 

 

  

       

        

  

        

       

 

      

 

  

 

 
 

  

 

 

  

  

 

 

  

  

  

  

  

  

    

   

    

              

  

      

 





  
  

 
 
 
 

    

 

  

 

  

  

  

 

  

 
  

                     

   

 

  

    

 

  

 

 

   

  

 

  

 

  

  

  

   

   

 

 

  

 

  

  

  

                               

 

 





Project Name: Noise Assessment

Site Name: FARO Power Station

WSP Job #: 191-02438-01

Table 1: Noise Source Summary Table

Sound Power 

Level 
[1] Source Location 

[2]
Sound 

Characteristics 
[3]

Noise Control 

Measures
 [4]

(dBA) (I or O) (S,Q,I,B,T,C) (S,A,B,L,E,O,U)

Existing Sources

FD1_GEN_EXH1 FD1 2.4 MW Generator Combustion Exhaust 136 O S S

FD1_GEN_EXH2 FD1 2.4 MW Generator Combustion Exhaust 136 O S S

FD1_GEN_INT1 FD1 2.4 MW Generator Intake 118 O S S

FD1_GEN_INT2 FD1 2.4 MW Generator Intake 118 O S S

FD1_BLD_DIS1 FD1 2.4 MW Building Discharge 111 O S S

FD1_BLD_INT1 FD1 2.4 MW Building Intake 111 O S S

FD1_GEN_RAD1 FD1 2.4 MW Generator Radiator 114 O S U

FD1_GEN_RAD2 FD1 2.4 MW Generator Radiator 114 O S U

FD1_GEN_RAD3 FD1 2.4 MW Generator Radiator 114 O S U

FD1_GEN_RAD4 FD1 2.4 MW Generator Radiator 114 O S U

FD1_BLD_OUT1 FD1 2.4 MW Building Breakout Noise 116 O S U

FD1_BLD_OUT2 FD1 2.4 MW Building Breakout Noise 116 O S U

FD7_GEN_EXH1 FD7 2.8 MW Generator Combustion Exhaust 140 O S U

FD7_BLD_INT1 FD7 2.8 MW Building Intake 115 O S U

FD7_BLD_INT2 FD7 2.8 MW Building Intake 115 O S U

FD7_BLD_INT3 FD7 2.8 MW Building Intake 115 O S U

FD7_BLD_INT4 FD7 2.8 MW Building Intake 115 O S U

FD7_GEN_INT1 FD1 2.8 MW Generator Intake 109 O S U

FD7_GEN_INT2 FD1 2.8 MW Generator Intake 109 O S U

FD7_BLD_DIS1 FD1 2.8 MW Building Discharge Fan 114 O S U

FD7_BLD_DIS2 FD1 2.8 MW Building Discharge Fan 114 O S U

FD7_BLD_DIS3 FD1 2.8 MW Building Discharge Fan 114 O S U

FD7_BLD_DIS4 FD1 2.8 MW Building Discharge Fan 114 O S U

FD7_GEN_RAD1 FD7 2.8 MW Generator Radiator 112 O S U

FD7_GEN_RAD2 FD7 2.8 MW Generator Radiator 112 O S U

FD7_BLD_OUT1 FD7 2.8 MW Building Breakout Noise 115 O S U

FD7_BLD_OUT2 FD7 2.8 MW Building Breakout Noise 115 O S U

YM20_GEN_CAS YM20 1.8 MW Generator Casing 103 O S E

YM21_GEN_CAS YM21 1.8 MW Generator Casing 103 O S E

YM22_GEN_CAS YM22 1.8 MW Generator Casing 103 O S E

YM23_GEN_CAS YM23 1.8 MW Generator Casing 103 O S E

YM24_GEN_CAS YM24 1.8 MW Generator Casing 103 O S E

YM25_GEN_CAS YM25 1.8 MW Generator Casing 103 O S E

YM26_GEN_CAS YM26 1.8 MW Generator Casing (Backup) n/a O S E

Notes:

[1] Sound Power Level of Source, in dBA 

[2] Source Location: [4] Noise Control Measures:

O located/installed outside the building S: silencer, acoustic louver

I located/installed inside the building A: acoustic lining, plenum

[3] Sound Characteristics: B: barrier, berm, screening

S Steady L: lagging

Q Quasi Steady Impulsive E: acoustic enclosure

I Impulsive O: other

B Buzzing U: uncontrolled

T Tonal

C Cyclic

O Occasional

W Time Weighted (factor applied)

Future Sourcs due to Addition

Noise Source ID Source Description



Project Name: Environmental Compliance Approval - Air and Noise

Site Name: FARO Power Station

WSP Job #: 191-02438-01

Table 2: Significant Noise Source Summary

(m) (x) (y) 63 125 250 500 1K 2K 4K 8K

FD1_GEN_EXH1 FD1 2.4 MW Generator Combustion Exhaust Point FD1_GEN_EXH 8.7 585143 6901251 139 145 141 133 127 120 109 102 147 136

FD1_GEN_EXH2 FD1 2.4 MW Generator Combustion Exhaust Point FD1_GEN_EXH 8.7 585143 6901249 139 145 141 133 127 120 109 102 147 136

FD1_GEN_INT1 FD1 2.4 MW Generator Intake Point FD1_GEN_INT 5.0 585138 6901251 113 116 116 114 113 112 106 100 122 118

FD1_GEN_INT2 FD1 2.4 MW Generator Intake Point FD1_GEN_INT 9.4 585141 6901246 113 116 116 114 113 112 106 100 122 118

FD1_BLD_DIS1 FD1 2.4 MW Building Discharge Point FD1_BLD_DIS 9.4 585155 6901262 104 108 108 106 106 105 99 92 114 111

FD1_BLD_INT1 FD1 2.4 MW Building Intake Point FD1_BLD_INT 9.4 585158 6901249 106 109 109 107 106 105 99 94 115 111

FD1_GEN_RAD1 FD1 2.4 MW Generator Radiator Point FD1_GEN_RAD6 2.0 585143 6901262 96.0 122.0 114.0 109.0 108.0 104.0 100.0 95.0 123 114

FD1_GEN_RAD2 FD1 2.4 MW Generator Radiator Point FD1_GEN_RAD6 2.0 585148 6901264 96.0 122.0 114.0 109.0 108.0 104.0 100.0 95.0 123 114

FD1_GEN_RAD3 FD1 2.4 MW Generator Radiator Point FD1_GEN_RAD6 2.0 585152 6901267 96.0 122.0 114.0 109.0 108.0 104.0 100.0 95.0 123 114

FD1_GEN_RAD4 FD1 2.4 MW Generator Radiator Point FD1_GEN_RAD6 2.0 585156 6901269 96.0 122.0 114.0 109.0 108.0 104.0 100.0 95.0 123 114

FD1_BLD_OUT1 FD1 2.4 MW Building Breakout Noise V.Area FD1_BLD_OUT 8.9 Varies Varies 112.0 115.0 115.0 112.0 111.0 110.0 104.0 99.0 121 116

FD1_BLD_OUT2 FD1 2.4 MW Building Breakout Noise V.Area FD1_BLD_OUT 8.9 Varies Varies 112.0 115.0 115.0 112.0 111.0 110.0 104.0 99.0 121 116

FD7_GEN_EXH1 FD7 2.8 MW Generator Combustion Exhaust Point FD7_GEN_EXH 7.5 585193 6901305 143.0 149.0 145.0 137.0 132.0 126.0 116.0 109.0 151 140

FD7_BLD_INT1 FD7 2.8 MW Building Intake Point FD7_BLD_INT 3.9 585177 6901293 108.0 112.0 112.0 110.0 110.0 109.0 103.0 96.0 118 115

FD7_BLD_INT2 FD7 2.8 MW Building Intake Point FD7_BLD_INT 3.9 585173 6901299 108.0 112.0 112.0 110.0 110.0 109.0 103.0 96.0 118 115

FD7_BLD_INT3 FD7 2.8 MW Building Intake Point FD7_BLD_INT 3.9 585190 6901308 108.0 112.0 112.0 110.0 110.0 109.0 103.0 96.0 118 115

FD7_BLD_INT4 FD7 2.8 MW Building Intake Point FD7_BLD_INT 3.9 585193 6901302 108.0 112.0 112.0 110.0 110.0 109.0 103.0 96.0 118 115

FD7_GEN_INT1 FD1 2.8 MW Generator Intake Point FD7_GEN_INT 4.8 585190 6901308 102.0 106.0 106.0 104.0 104.0 103.0 97.0 91.0 112 109

FD7_GEN_INT2 FD1 2.8 MW Generator Intake Point FD7_GEN_INT 4.8 585193 6901302 102.0 106.0 106.0 104.0 104.0 103.0 97.0 91.0 112 109

FD7_BLD_DIS1 FD1 2.8 MW Building Discharge Fan Point FD7_BLD_DIS 0.5 585182 6901298 107.0 110.0 110.0 109.0 109.0 108.0 102.0 95.0 117 114

FD7_BLD_DIS2 FD1 2.8 MW Building Discharge Fan Point FD7_BLD_DIS 0.5 585180 6901302 107.0 110.0 110.0 109.0 109.0 108.0 102.0 95.0 117 114

FD7_BLD_DIS3 FD1 2.8 MW Building Discharge Fan Point FD7_BLD_DIS 0.5 585187 6901300 107.0 110.0 110.0 109.0 109.0 108.0 102.0 95.0 117 114

FD7_BLD_DIS4 FD1 2.8 MW Building Discharge Fan Point FD7_BLD_DIS 0.5 585185 6901305 107.0 110.0 110.0 109.0 109.0 108.0 102.0 95.0 117 114

FD7_GEN_RAD1 FD7 2.8 MW Generator Radiator Point FD7_GEN_RAD4 2.0 585193 6901296 94.0 120.0 112.0 107.0 106.0 102.0 98.0 93.0 121 112

FD7_GEN_RAD2 FD7 2.8 MW Generator Radiator Point FD7_GEN_RAD4 2.0 585196 6901298 94.0 120.0 112.0 107.0 106.0 102.0 98.0 93.0 121 112

FD7_BLD_OUT1 FD7 2.8 MW Building Breakout Noise V.Area FD7_BLD_OUT 7.3 Varies Varies 109.0 112.0 112.0 110.0 110.0 109.0 103.0 97.0 118 115

FD7_BLD_OUT2 FD7 2.8 MW Building Breakout Noise V.Area FD7_BLD_OUT 7.3 Varies Varies 109.0 112.0 112.0 110.0 110.0 109.0 103.0 97.0 118 115

YM20_GEN_CAS YM20 1.8 MW Generator Casing Point NEW_CAS 4.0 585144 6901238 106 115 106 97 90 89 87 91 116 103

YM21_GEN_CAS YM21 1.8 MW Generator Casing Point NEW_CAS 4.0 585139 6901235 106 115 106 97 90 89 87 91 116 103

YM22_GEN_CAS YM22 1.8 MW Generator Casing Point NEW_CAS 4.0 585134 6901233 106 115 106 97 90 89 87 91 116 103

YM23_GEN_CAS YM23 1.8 MW Generator Casing Point NEW_CAS 4.0 585130 6901230 106 115 106 97 90 89 87 91 116 103

YM24_GEN_CAS YM24 1.8 MW Generator Casing Point NEW_CAS 4.0 585125 6901228 106 115 106 97 90 89 87 91 116 103

YM25_GEN_CAS YM25 1.8 MW Generator Casing Point NEW_CAS 4.0 585121 6901225 106 115 106 97 90 89 87 91 116 103

YM26_GEN_CAS YM26 1.8 MW Generator Casing (Backup) Point NEW_CAS 4.0 585116 6901223 106 115 106 97 90 89 87 91 116 103

Existing Sources

Future Sourcs due to Addition

Height 

Above Grade
Source Coordinates

Noise Source ID Noise Source Description Source Type
Cadna Sound Library 

ID

Overall 

dB

Octave band sound power spectra (dB) Overall 

dBA



Project Name: Environmental Compliance Approval - Air and Noise
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Table 3: Summary of Changes in Sound Levels between Existing and Future Sources due to Addition

X Y Z Existing Future Change

R1 One Storey Army Barracks on Kitza Avenue 585198 6900873 1.5 58 58 <1 Insignificant

R2 One Storey Residence on Dawson Drive 585246 6900838 4.5 59 60 <1 Insignificant

R3 Three Storey Residence on Dawson Drive 585266 6900836 7.5 59 59 <1 Insignificant

R4 One Storey Army Barracks on Kitza Avenue 585402 6900986 1.5 59 60 <1 Insignificant

R5 One Storey Del Van Gorder School on 100 Bell Avenue 585650 6900629 1.5 48 48 <1 Insignificant

R6 One Storey Faro Health Centre on 447 Campbell Street 585616 6900454 1.5 46 46 <1 Insignificant

Notes:

[1] Worst-case one hour equivalent sound level from all applicable sources operating in dBA as per scenarios listed in noise report.

Impact

Sound Impact at POR 
[1]

, dBA Point of 

Reception ID
Point of Reception Description

Receptor Coordinates
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Hemmera Envirochem Inc. 
18th Floor, 4730 Kingsway 
Burnaby, BC  V5H 0C6 
T: 604.669.0424 
F: 604.669.0430 
hemmera.com 

 
 
May 31, 2021 
File No. 105655-01 
 
 
Yukon Energy Corporation 

2 Miles Canyon Road 
Whitehorse, YT Y1A 6S7 

Attention: Travis Ritchie, Manager – Environment, Assessment & Licensing 

Re:  Noise Monitoring at Faro Generating Station 

Hemmera Envirochem Inc. (Hemmera), a wholly owned subsidiary of Ausenco Engineering Canada Inc. 

(Ausenco) was retained by Yukon Energy Corporation to conduct noise monitoring at the Faro Generating 

Station (the Facility). This report summarizes the approach and findings of the noise monitoring. 

1.0 BACKGROUND 

The Facility operates under Air Emissions Permit 60-010 issued by Yukon Environment and is authorized 

to operate diesel generators up to a maximum capacity of 10.6 MW. The Facility operates two main 

generators (FD1 and FD7) with a combined rated capacity of 8.5 MW and a combined normal operating 

capacity of 5.2 MW. Yukon Energy Corporation is planning to expand generating capacity at the Facility 

with six rental diesel generating units (YM20 to YM26) with a combined generating capacity of 10.3 MW, to 

provide a total generating capacity of 15.5 MW. 

A noise impact assessment was conducted for the Facility in support of a permit amendment application 

with Yukon Environment. Yukon Energy Corporation would like noise monitoring at the Facility to compare 

actual noise levels with modelled levels from the noise impact assessment. 

2.0 METHODS 

Given the current authorized operating limit of 10.6 MW, noise monitoring of the Facility was conducted on 

March 10-11, 2021 for two operating scenarios: 

1. Operation of the two main generators FD1 and FD7 

2. Operation of the six rental generating units YM20 to YM26 
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2. GENERAL COMMENT 

Dena Cho generally supports the renewal of this air emissions permit as well as supporting the continued 
development of non-diesel energy development initiatives, such as those developments in support of hydro 
generation and transmission over the past decade: 

• the Mayo-Dawson transmission line upgrade in 2003,  
• the refurbishment the second of two Aishihik hydro turbines in 2006, 
• the Mayo-Dawson grid connection to the WAF (Southern Grid) in 2011, and  
• the Mayo B hydro facility in 2012. 

Movement away from the use of fossil fuels, and towards “cleaner” energy is encouraging and supported by Dena 
Cho. However, we understand the need for stop-gap measures in the meantime to offset current energy demands, 
prior to the establishment of additional “clean” energy options., such as those noted in YEC’s ambitious “5 Year 
Strategic Plan” and presented in various other media releases from YEC 12. 

3. ROSS RIVER DENA - PROJECT INVOLVEMENT 

As stated in YEC’s 10-Year Strategy, “First Nations governments, development corporations and Citizens will have a 
key role in helping us shape and deliver this plan over the next 10 years. We recognize First Nations as governments 
and potential energy proponents, partners and investors. In developing this plan, we will work proactively and 
collaboratively with First Nations governments and development corporations to forge partnerships and create 
opportunities for investment, contracting, employment and training. First Nations will also be at the forefront of 
assessments, permitting and approval stages.”3 

Planning for RRDC involvement in YEC’s developments will ensure both the inclusion of a local workforce and the 
involvement in economic opportunities through Dena Nezziddi. For the project being reviewed in this document, 
one should be reminded of the project’s location on Ross River Dena unceded Territory, and that the Ross River Dena 
have never surrendered lands since time immemorial; therefore, have exclusive right to use and to occupy the land 
for the purposes of fishing, gathering, hunting and trapping; which is critical to the Dena’s survival. This fact will be 
supported by recommendations further on in this memo. 

4. ISSUES AND RECOMMENDATIONS 

Dena Cho will now present a specific list of issues and recommendations from a technical perspective, focusing more 
on project impacts to existing valued ecosystem components and criteria (VECC’s).  

 

 
1  Yukon Energy Corp, “5 Year Strategic Plan”, Yukon Energy Corp webpage, 2019, accessed July 30, 2021, 
https://yukonenergy.ca/media/site_documents/YEN-5-Year-Strategic-Plan2019-2024.pdf 
2 Yukon Energy Corp, “electricity for 2030”, Yukon Energy Corp webpage, January 2020, accessed July 30, 2021,  
https://yukonenergy.ca/media/site_documents/YEN19347bklt_10yr_summary_draft_web.pdf 
3  Yukon Energy Corp, “Keys to Success”, Yukon Energy Corp website, access July 30, 2021, 
https://yukonenergy.ca/energy-in-yukon/electricity-in-2030/our-draft-10-year-plan/keys-to-success 
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ISSUE #1 

All of the documentation presented on the YOR is highly technical in nature and written both for technically 
proficient individuals and government stakeholders.  

RECOMMENDATION #1 

Suggestion to provide a readable summary of the assessment so that more people will understand and can evaluate 
the assessment.  

ISSUE #2 

The Ross River Dena has never surrendered lands since time immemorial, therefore, have exclusive right to use, 
collectively and to occupy the land for the purposes of fishing, gathering, hunting and trapping which is critical to 
the Dena’s survival.  

RECOMMENDATION #2 

It will be important to reference RRDC’s access to their unceded Territory. Suggest revising as follows: 

• Section 5.1 – The Town of Faro is situated on the unceded Traditional Territory of RRDC; 
• Section 5.2.1 – The Town of Faro is situated on the unceded Traditional Territory of RRDC; and 
• Section 5.2.2 – The Project is located on the Unceded Territory of RRDC. 

ISSUE #3 

In Section 6.1.3, YEC has committed to the following, “Yukon Energy is required to contact either an environmental 
protection officer or the Yukon Spill Report Centre as soon as possible under the circumstances in the event of an 
unauthorized release or emission, such as fugitive emissions or emissions resulting from burning fuel other than that 
allowed under the Permit.” 

RECOMMENDATION #3 

Dena Cho recommends expanding the contact list for any unauthorized release to RRDC or RRDC’s Lands 
Department.  

ISSUE #4 

Dena Cho would like to see direct involvement of Ross River Dena Council (RRDC) and its development Corporation, 
Dena Nezziddi Development Corp (Dena Nezziddi). 

RECOMMENDATION #4 

Dena Cho recommends directly engaging with RRDC and Dena Nezziddi in support of opportunities for meaningful 
involvement in the energy sector – as historically, this has not been the case – where economic opportunities have 
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been managed by governments and private companies without RRDC’s direct involvement. This approach has 
created a significant gap in both First Nation involvement and benefit from projects occurring on RRDC’s unceded 
Territory, creating a significant gap in access to energy, upgraded transportation and infrastructure, basic access to 
reliable food sources, and general access to basic needs. The absence of these support systems has inhibited the 
ability for RRDC to meaningfully support the needs of their community.  

However, with the recent growth of Dena Nezziddi on such projects as Faro Mine, Ketza River Mine and Wolverine 
Mine, Dena Cho feels that RRDC is now positioned to become significant and equitable partners in opportunities 
being managed by YEC. 

5. CLOSING 

As noted above, Dena Cho generally supports the renewal of this air emissions permit as well as supporting the 
continued development of non-diesel energy development initiatives; however, this support does not extend to 
support from RRDC. Dena Cho then recommends directly contacting both RRDC and Dena Nezziddi to discuss 
opportunities for involvement of both the First Nation’s government and development corporation. 

Yours in trust, 

 

 

______________________________ 
Stuart Van Bibber 
General Manager 
Dena Cho Environmental and Remediation Inc. 
Suite 201 – 208 Main St. 
Whitehorse, YT, Y1A 2A9 



From: Travis Ritchie
To: Sarah.Preiksaitis@yukon.ca
Subject: RE: Application for Air Emissions Permit - Faro Generating Station
Date: January 19, 2022 9:02:00 AM
Attachments: image001.png
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Hi Sarah,
 
Thanks for that info.
 
Regards,

Travis
 

From: Sarah.Preiksaitis@yukon.ca <Sarah.Preiksaitis@yukon.ca> 
Sent: January 19, 2022 8:45 AM
To: Travis Ritchie <Travis.Ritchie@yec.yk.ca>
Subject: RE: Application for Air Emissions Permit - Faro Generating Station
 
Hi Travis,
 
Thank you for the application. You may have already been notified, but the decision document has also been issued. I’ll be in touch again by the end of this
week with more details on the permit.
 
Thank you,

Sarah Preiksaitis (she/her)
Environmental Protection Analyst
Environment | Standards and Approvals
T 867-667-5456 | Yukon.ca

 
 

From: Travis Ritchie <Travis.Ritchie@yec.yk.ca> 
Sent: January 17, 2022 3:36 PM
To: Sarah.Preiksaitis <Sarah.Preiksaitis@yukon.ca>
Subject: Application for Air Emissions Permit - Faro Generating Station
 
*** External email: Do not click on links or attachments except from trusted senders. ***
******************************************************************************************

Hello Sarah,
 
Please see the attached application for an Air Emissions Permit for the Faro Generating Station pursuant to YESAA Project Assessment 2021.0115 and YG’s
pending decision document.
 
If you have any questions regarding the application or the facility please let me know.
 
Thank you.
 
Regards,

Travis
 
 

Travis Ritchie P.Biol.
Manager - Environment, Assessment, & Licensing
Telephone: 867-393-5350 |  Mobile:  867-333-0300

 

This message may contain confidential or privileged material. Any use of this information by anyone other than the intended recipient is prohibited. If you have
received this message in error, please immediately reply to the sender and delete this information from your computer.

 Please consider the environment before printing this e-mail
SM-YEC-20141008



From: Travis Ritchie
To: Sarah.Preiksaitis@yukon.ca
Subject: RE: Air Emissions Permit Application - Technical Review
Date: January 25, 2022 3:00:00 PM
Attachments: image001.png

Hi Sarah,
 
Thanks for your email. I can confirm we definitely want to proceed with permitting – we have a need to be able to operate the additional capacity as soon as
possible so time is of the essence for us.
 
Regarding the technical review fees, Yukon Energy is a Crown and as such is typically exempt from permitting fees under the jurisdiction of the Yukon
Government. I don’t recall the Corporation ever having to pay for the technical reviews completed for previous AEP applications, so I would respectfully ask if
you could confirm such fees are applicable in this case? If they are we’ll get you a cheque immediately so the review can proceed forthwith.
 
Thanks again.
 
Regards,

Travis
 

From: Sarah.Preiksaitis@yukon.ca <Sarah.Preiksaitis@yukon.ca> 
Sent: January 25, 2022 2:48 PM
To: Travis Ritchie <Travis.Ritchie@yec.yk.ca>
Subject: Air Emissions Permit Application - Technical Review
 

Hi Travis,

Thank you for submitting an application for the renewal of the air emissions permit for the Faro Generating Station and the associated air
dispersion modeling and impact assessment. In accordance with the Environmental Protection and Assessment Branch policy for technical
reviews, a technical review of the air dispersion modeling must be conducted before the amended permit can be issued. This review will be
conducted by a qualified third-party reviewer that will determine whether the technical information provided is accurate and comprehensive.
The reviewer may also recommend mitigations that may be incorporated into the permit for the proposed activity.

Before the contract can be initiated, the full cost of the technical review must be submitted to the Environmental Protection and Assessment
Branch. Funds received by the Branch will be used in their entirety to contract a third-party reviewer to review the technical information. The
cost associated with the review of a air dispersion model for an air emissions permit is $6,400.00 and the reviewer will be allowed 28 calendar
days to review the technical information. This does not include the length of time required to prepare and issue the permit after the review is
completed.

Please make payment no later than March 26 in order to proceed with the next available reviewer.

As a result of the review, the external reviewer may recommend that changes be made to the technical information that you have submitted. If
the Branch determines that the recommended changes will significantly affect the content or conclusions of the technical information, you will
be required to make the required changes to the technical information and have the changes reviewed by the external reviewer. The cost for
this additional review, if required, is $1,280.00 and the reviewer is allowed 14 calendar days to review the changes. If the modified technical
information or the full cost of the additional review is not provided to the Branch within 90 calendar days of being informed that changes are
required, the permit application will be considered withdrawn and the funds paid for the initial review will not be refunded.

If you wish to proceed with the technical review, please provide payment of $6,400.00 by no later than March 26. Payment can be made by
cheque or cash or credit card (by phone). If you choose not to proceed with the technical review, or do not pay the full amount by the due date,
the permit application will be considered withdrawn. Requests for refunds of any amount paid must be made in writing and will only be
granted if the Branch has not already entered into a contract with the external reviewer. If you have any questions, please do not hesitate to
contact me at (867) 667-5456  or sarah.preiksaitis@yukon.ca
 

Thank you,
 

Sarah Preiksaitis
Environmental Protection Analyst
Environment | Standards and Approvals
T 867-667-5456 | Yukon.ca

 
 



From: Travis Ritchie
To: Sarah.Preiksaitis@yukon.ca
Subject: RE: Air Emissions Permit Application - Technical Review
Date: January 25, 2022 3:45:00 PM
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Hi Sarah,
 
Thanks for your reply and for sharing that document. I had seen it before and was generally familiar with this aspect of the permitting process, I just thought
Crown Corps would be exempt from such fees, but if not that’s fine. I’ll get our finance group to send a cheque your way. Would you kindly confirm the address
and attention info for the purposes of mailing a cheque?
 
Thanks again.
 
Regards,
 
Travis
 

From: Sarah.Preiksaitis@yukon.ca <Sarah.Preiksaitis@yukon.ca> 
Sent: January 25, 2022 3:30 PM
To: Travis Ritchie <Travis.Ritchie@yec.yk.ca>
Subject: RE: Air Emissions Permit Application - Technical Review
 
Hi Travis,
 
You are correct that you are not charged a permitting fee. The $6400 fee is for a technical review of the air dispersion model. I understand how it may be
confusing given it is associated with your permit application. I’ve attached a guidance document which provides more context.
 
Please proceed with payment when you’re ready. I’ll work to process your permit quickly.
 
Thank you,
 

Sarah Preiksaitis (she/her)
Environmental Protection Analyst
Environment | Standards and Approvals
T 867-667-5456 | Yukon.ca

 

From: Travis Ritchie <Travis.Ritchie@yec.yk.ca> 
Sent: January 25, 2022 3:00 PM
To: Sarah.Preiksaitis <Sarah.Preiksaitis@yukon.ca>
Subject: RE: Air Emissions Permit Application - Technical Review
 
*** External email: Do not click on links or attachments except from trusted senders. ***
******************************************************************************************

Hi Sarah,
 
Thanks for your email. I can confirm we definitely want to proceed with permitting – we have a need to be able to operate the additional capacity as soon as
possible so time is of the essence for us.
 
Regarding the technical review fees, Yukon Energy is a Crown and as such is typically exempt from permitting fees under the jurisdiction of the Yukon
Government. I don’t recall the Corporation ever having to pay for the technical reviews completed for previous AEP applications, so I would respectfully ask if
you could confirm such fees are applicable in this case? If they are we’ll get you a cheque immediately so the review can proceed forthwith.
 
Thanks again.
 
Regards,

Travis
 
 

Travis Ritchie P.Biol.
Manager - Environment, Assessment, & Licensing
Telephone: 867-393-5350 |  Mobile:  867-333-0300



 

This message may contain confidential or privileged material. Any use of this information by anyone other than the intended recipient is prohibited.
If you have received this message in error, please immediately reply to the sender and delete this information from your computer.

 Please consider the environment before printing this e-mail

From: Sarah.Preiksaitis@yukon.ca <Sarah.Preiksaitis@yukon.ca> 
Sent: January 25, 2022 2:48 PM
To: Travis Ritchie <Travis.Ritchie@yec.yk.ca>
Subject: Air Emissions Permit Application - Technical Review
 

Hi Travis,

Thank you for submitting an application for the renewal of the air emissions permit for the Faro Generating Station and the associated air
dispersion modeling and impact assessment. In accordance with the Environmental Protection and Assessment Branch policy for technical
reviews, a technical review of the air dispersion modeling must be conducted before the amended permit can be issued. This review will be
conducted by a qualified third-party reviewer that will determine whether the technical information provided is accurate and comprehensive.
The reviewer may also recommend mitigations that may be incorporated into the permit for the proposed activity.

Before the contract can be initiated, the full cost of the technical review must be submitted to the Environmental Protection and Assessment
Branch. Funds received by the Branch will be used in their entirety to contract a third-party reviewer to review the technical information. The
cost associated with the review of a air dispersion model for an air emissions permit is $6,400.00 and the reviewer will be allowed 28 calendar
days to review the technical information. This does not include the length of time required to prepare and issue the permit after the review is
completed.

Please make payment no later than March 26 in order to proceed with the next available reviewer.

As a result of the review, the external reviewer may recommend that changes be made to the technical information that you have submitted. If
the Branch determines that the recommended changes will significantly affect the content or conclusions of the technical information, you will
be required to make the required changes to the technical information and have the changes reviewed by the external reviewer. The cost for
this additional review, if required, is $1,280.00 and the reviewer is allowed 14 calendar days to review the changes. If the modified technical
information or the full cost of the additional review is not provided to the Branch within 90 calendar days of being informed that changes are
required, the permit application will be considered withdrawn and the funds paid for the initial review will not be refunded.

If you wish to proceed with the technical review, please provide payment of $6,400.00 by no later than March 26. Payment can be made by
cheque or cash or credit card (by phone). If you choose not to proceed with the technical review, or do not pay the full amount by the due date,
the permit application will be considered withdrawn. Requests for refunds of any amount paid must be made in writing and will only be
granted if the Branch has not already entered into a contract with the external reviewer. If you have any questions, please do not hesitate to
contact me at (867) 667-5456  or sarah.preiksaitis@yukon.ca
 

Thank you,
 

Sarah Preiksaitis
Environmental Protection Analyst
Environment | Standards and Approvals
T 867-667-5456 | Yukon.ca

 
 



From: Travis Ritchie
To: Sarah.Preiksaitis@yukon.ca
Subject: RE: Updated permits and emergency capacity authorization
Date: May 11, 2022 11:54:00 AM
Attachments: image001.png

Thanks Sarah.
 

From: Sarah.Preiksaitis@yukon.ca <Sarah.Preiksaitis@yukon.ca> 
Sent: May 11, 2022 11:18 AM
To: Travis Ritchie <Travis.Ritchie@yec.yk.ca>
Subject: RE: Updated permits and emergency capacity authorization
 
Hi Travis,
 
Please see the updated permit for Faro. Under part 5 “monitoring” the number of monitoring locations has been updated. I can also confirm that a permit
amendment may be made if you change from rental to permanent diesel generators.
 
I will have the signed copies of the permits for all the sites for you shortly.
 
Thank you,
 

Sarah Preiksaitis
Environmental Protection Analyst
Environment | Standards and Approvals
T 867-667-5456 | Yukon.ca

From: Sarah.Preiksaitis 
Sent: May 4, 2022 8:49 AM
To: 'Travis Ritchie' <Travis.Ritchie@yec.yk.ca>
Cc: Jennifer.Dagg <Jennifer.Dagg@yukon.ca>
Subject: RE: Updated permits and emergency capacity authorization
 
Hi Travis,
 
If you have any questions please let me know. Otherwise we will send over signed copies of the permits shortly.
 
Thank you,
 

Sarah Preiksaitis
Environmental Protection Analyst
Environment | Standards and Approvals
T 867-667-5456 | Yukon.ca

 

From: Sarah.Preiksaitis 
Sent: April 21, 2022 9:38 AM
To: 'Travis Ritchie' <Travis.Ritchie@yec.yk.ca>
Cc: Jennifer.Dagg <Jennifer.Dagg@yukon.ca>
Subject: Updated permits and emergency capacity authorization
 
Hi Travis,
 
Attached are the updated permits for all sites. I’ve adjusted to WRGD MW to 16.15MW as you correctly noted. Given the discrepancy regarding the
identification of the number of generators I re-added the number of units for all sites. This further clarifies the capacities approved for each site and prevents
any confusion. We have received ongoing inquiries from the public in regards to the use and capacities of the diesel generators, at Faro and Whitehorse
specifically, and the intention is to avoid any confusion regarding authorized capacities.
 
I shared with Jenn Dagg your note regarding our authority as a decision body to determine whether a decision document is needed before approval and
authorization. You are correct that we have some ability to determine what constitutes a change in scope to a project. However, YESAA, its regulations, and the
Air Emissions regulation identify thresholds for assessment and permitting based on MWs. The change you are proposing is beyond the MW thresholds
requiring assessment and authorization, so there is no flexibility in this case. Because item 49.1 was revoked from the YESAA Act, the previous decision-making
process is not a precedent in this case.
 
We cannot authorize the extension of the 12MW of emergency capacity and I recommend you to reach out to YESAB immediately to discuss options for
assessment.
 
Thank you,
 

Sarah Preiksaitis
Environmental Protection Analyst
Environment | Standards and Approvals
T 867-667-5456 | Yukon.ca



From: Travis Ritchie
To: "Elizabeth.Barker"
Subject: RE: [EXT] RE: Faro Station Modifications
Date: February 20, 2023 9:53:00 AM
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Hi Liz,
 
Thanks for that info. Appreciate it.
 
We’ll get the modification proposal to you as soon as we can. Likely next month or in April once our
engineering team solidifies the draft plan.
 
Regards,
 
Travis
 

From: Elizabeth.Barker <Elizabeth.Barker@yukon.ca> 
Sent: February 20, 2023 9:17 AM
To: Travis Ritchie <Travis.Ritchie@yec.yk.ca>
Subject: RE: [EXT] RE: Faro Station Modifications
 
Hi Travis,
I appreciate the additional context around YEC’s operations. It’s good to hear the permit capacity is
built into the system controls.
 
I’d like to let you know that based on the information received to date, the proposed changes to the
Faro station are not considered YESAB assessable. We will further evaluate and confirm this decision
once we’re received formal notification and more details from YEC.
 
Thanks,
Liz
 
Elizabeth Barker
Environmental Protection Analyst
Environment | Standards and Approvals
T 867-667-5456 | Yukon.ca
 

From: Travis Ritchie <Travis.Ritchie@yec.yk.ca> 
Sent: Thursday, February 16, 2023 10:00 AM
To: Elizabeth.Barker <Elizabeth.Barker@yukon.ca>
Subject: RE: [EXT] RE: Faro Station Modifications
 



Hi Liz,
 
Thanks for your note.
 
For context, we are still responding to evolving operational needs and community concerns in Faro,
so are only in the planning phase of any potential changes. Recent dialogue with the municipal
government and residents in the Town of Faro is part of the engagement we are undertaking during
this phase. Once we have a draft plan crystallized we had planned to engage your team for review
and approval of the potential changes, so we will make sure Part 2, Item 5 of the permit is followed
once we reach that point.
 
Regarding permitted operational capacity I wanted to share that the System Operators are familiar
of our permit thresholds and have these rules built directly into their system controls. Any attempt
to dispatch more generation at a facility beyond its permitted capacity prompts an alarm that
annunciates to the Operator so that we maintain compliance with this permit requirement. As you
may know, YEC maintains installed capacity at several of its thermal generating stations that exceeds
the operational thresholds allowed by the air emissions permits. This redundancy ensures if any
units fail to start when called upon, that we have sufficient back-up resources to meet system
demands. In any extraordinary circumstances where we may have an emissions exceedance we
would notify your office and that of the Compliance and Inspections Unit forthwith.
 
Hope this additional context is helpful.  
 
Thanks again.
 
Regards,
 
Travis
 

From: Elizabeth.Barker <Elizabeth.Barker@yukon.ca> 
Sent: February 16, 2023 8:37 AM
To: Travis Ritchie <Travis.Ritchie@yec.yk.ca>
Subject: RE: [EXT] RE: Faro Station Modifications
 

Hi Travis,
Thanks very much for the responses. While I recognize that you have provided information
about the proposed modification below, I’ll still ask that prior to making any modifications
at the Faro station, please send me an official notification and wait until we have approved
the modifications before proceeding with them, as per Part 2.5 of the current permit as
shown below.
5. The permittee shall obtain approval from an environmental protection analyst prior to:
a) any addition, modification, removal or replacement of any equipment or components related to the release,
abatement, control or treatment of air emissions; or
b) any change in location of the source(s).

 



Additionally, as you are aware, the Faro station was assessed and permitted for a capacity
of 15.5MW. Operation above a capacity of 15.5MW will result in non-compliance and
could result in further enforcement action.
 
Thanks again for the quick response and I’ll be in touch regarding the complaint
management plan.
 
Cheers,
Liz
 
From: Travis Ritchie <Travis.Ritchie@yec.yk.ca> 
Sent: February 14, 2023 2:47 PM
To: Elizabeth.Barker <Elizabeth.Barker@yukon.ca>
Cc: Lisa Wiklund <lisa.wiklund@yec.yk.ca>
Subject: RE: [EXT] RE: Faro Station Modifications
 
Hi Liz,
 
Sorry for the delay. Please see my response embedded below.
 
Please let me know if you need anything further or would like to discuss.
 
Regards,
 
Travis
 

From: Elizabeth.Barker <Elizabeth.Barker@yukon.ca> 
Sent: February 14, 2023 1:54 PM
To: Travis Ritchie <Travis.Ritchie@yec.yk.ca>
Cc: Lisa Wiklund <Lisa.Wiklund@yec.yk.ca>
Subject: RE: [EXT] RE: Faro Station Modifications
 

Hi Travis,
I need to write a response this week and I was hoping you could answer the following
questions?
Are all of the following modifications going to occur at the Faro station: RESPONSE: Yes
    - Decommissioning FD1 – Mirrlees KV16 Generator
    - Adding two new “permanent” generators, FD8 and FD9.  
    - Moving 3 “temporary” rental generators and infrastructure to a different location in the
facility.
    - Removing 2 “temporary” rental generators.
    - Possible addition of sound barriers around FD7 and/or two of the rentals



If yes…
What is the nameplate capacity and tier of FD8 and FD9?
 

RESPONSE: FD1 is now end of life and we are planning to replace that permitted
capacity with 2 x ~2.5 MW EPA Tier 4 and CARB certified diesel generators. This
represents an investment by YEC in ‘best available technology’ and will result in
reduced noise and criteria air contaminant (CAC) emissions from the existing Pre-Tier
FD1 unit (1960’s technology). FD1 represents 5.15 MW of the capacity at the FGS.
 
 

Which temporary generators are being removed?
 

RESPONSE: A portion of the capacity installed at the FGS is made up of rental units
(currently 7 x 1.8 MW) that are in place as backup in case any other unit fails to start
or is down for planned/unplanned maintenance or repair when the capacity is needed.
We anticipate that with the installation of FD8 and FD9, to replace the less reliable
FD1, this will allow us to remove two (2) of the seven (7) rental units of this redundant
capacity at site in the near term. The temporary rental generators are as described in
our previous assessment and permitting documentation (i.e., Caterpillar
XQ2000/3516C, EPA Tier 2 and CARB certified units). With the revised configuration
we will have approximately 2 MW of back up capacity available at site to complement
the operating/production capacity of 15.5 MW allowed under our AEP.
 
 

Which rental generators are being moved?
 

RESPONSE: Due to noise complaints we are planning to relocate 3 of the remaining 5
rental units to a location approximately 45 metres northwest of their current location.
This will allow the existing FD1 building to provide some sound attenuation during
their operation. We are evaluating the feasibility of additional sound attenuation for
the remaining rental units as part of our planning, but don’t have an engineering
assessment or cost estimate completed yet. See draft site sketch below for planned
locations of units.
 



 
How far from their current location? A figure would be ideal. RESPONSE: See above and
attached.
 
On a side note, I received your response in regards to the Faro Station Complaint
Management System and will get back to you as soon as I can so we can finalize that plan.
 
Thanks and have a great day,
Liz
 
From: Travis Ritchie <Travis.Ritchie@yec.yk.ca> 
Sent: February 9, 2023 9:04 AM
To: Elizabeth.Barker <Elizabeth.Barker@yukon.ca>
Cc: Lisa Wiklund <lisa.wiklund@yec.yk.ca>
Subject: [EXT] RE: Faro Station Modifications
 
Hi Liz,
 
Thanks for reaching out.
 
As part of the presentation in Faro recently we also received several questions from a member of
the public and are working on responses.  I will try to get our responses over to you shortly for your
consideration.  If after reviewing, you have any follow up questions or concerns with our responses
please feel free to reach out to me. Overall, I hope that what we share makes sense and is



appropriate from your perspective, so I appreciate you connecting with me on this.  
 
Regards,
 
Travis
 
 
 

Travis Ritchie
Manager - Environment, Assessment, & Licensing
Telephone: 867-393-5350 |  Mobile:  867-333-0300

 

This message may contain confidential or privileged material. Any use of this information by
anyone other than the intended recipient is prohibited. If you have received this message in
error, please immediately reply to the sender and delete this information from your computer.

 Please consider the environment before printing this e-mail

From: Elizabeth.Barker <Elizabeth.Barker@yukon.ca> 
Sent: February 9, 2023 8:08 AM
To: Travis Ritchie <Travis.Ritchie@yec.yk.ca>
Subject: Faro Station Modifications
 

Good Morning Travis,
Our minister received a message with some questions from a member of the public asking

about proposed modifications to the Faro plant, as presented on January 24th by Paul
Murchison and Ed Peake. The modifications described are as follows:

    - Decommissioning FD1 – Mirrlees KV16 Generator
    - Adding two new “permanent” generators, FD8 and FD9.  
    - Moving 3 “temporary” rental generators and infrastructure to a different
location in the facility.
    - Removing 2 “temporary” rental generators.
    - Possible addition of sound barriers around FD7 and/or two of the rentals
    - YEC has stated that these modifications will change sound emissions from the



FGS
 
I’d like to respond as soon as possible so I’m just looking for confirmation that these
modifications are being planned and that we will receive notification prior to any work as
per Part 2.5 of the Faro permit.
 
Thanks very much,
Liz
 
 

Elizabeth Barker
Environmental Protection Analyst
Environment | Standards & Approvals
T 867-667-5456 | Yukon.ca

 
 



From: Travis Ritchie
To: "Elizabeth.Barker"
Subject: RE: [EXT] Request for Approval Under Air Emissions Permit 60-010-01 Faro Rapids Generating Station
Date: January 10, 2024 8:27:05 AM
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Hi Liz,
 
Thanks for your email.
 
We are not asking for more capacity. Recall that we meet our site capacity threshold of 15.5 MW how ever we can with the units we have outlined will be on
site. In this case, replacement of the FD1 capacity with the new Tier 4 units will supplant the 2.4 MW of FD1 rated capacity before retirement, plus the balance
of the 5.15 MW that is currently being met by the YMs (i.e., FD1 is decommissioned and we will need fewer YMs after the replacement units are installed). As
such 5.15 MW of pre-Tier and Tier 2 capacity will now be met mostly with the new Tier 4 units. We are not asking to increase the assessed site capacity of 15.5
MW, just swapping capacity around to meet operational needs.
 
Hope this helps with your review process.
 
Regards,
 
Travis
 

From: Elizabeth.Barker <Elizabeth.Barker@yukon.ca> 
Sent: January 8, 2024 4:37 PM
To: Travis Ritchie <Travis.Ritchie@yec.yk.ca>
Subject: RE: [EXT] Request for Approval Under Air Emissions Permit 60-010-01 Faro Rapids Generating Station
 

Good Afternoon Travis,
I’ve reviewed the attached request and have a couple thoughts. In the 2021-0115 Faro YESAA assessment, FD1 was assessed using the de-
rated capacity of 2.4MW and the air emissions permit was issued on that basis. As a result, the 5.15MW capacity you have listed for FD1 in
the attached request is not representative of the assessed project scope. You are technically asking for a “replacement” that would add an
extra 2.5MW of capacity that was not included in the 2021 assessment.
 
That being said, I recognize the new generators have a US EPA Tier 4 rating, which is higher than any other generator installed onsite. From an
air emissions point of view, this replacement is beneficial and addresses concerns that were raised in the YESAA assessment regarding air
quality.
 
I need to dig deeper on this one but I’ll be in touch once I have more information.
 

Elizabeth Barker
Environmental Protection Analyst
Environment | Standards & Approvals
T 867-667-5456 | Yukon.ca

 

 
From: Travis Ritchie <Travis.Ritchie@yec.yk.ca> 
Sent: December 12, 2023 12:16 PM
To: Elizabeth.Barker <Elizabeth.Barker@yukon.ca>
Cc: admin-faro@faroyukon.ca; lorraine.sterriah@rrdc.ca; Lisa Wiklund <lisa.wiklund@yec.yk.ca>
Subject: [EXT] Request for Approval Under Air Emissions Permit 60-010-01 Faro Rapids Generating Station
 
Hello Liz,
 
Please see the attached request for approval. If you have any difficulties with the file please let me know.
 
Thank you.
 
Regards,

Travis
 

Travis Ritchie



Director, Risk & Compliance
Telephone: 867-393-5350 |  Mobile:  867-333-0300

 

This message may contain confidential or privileged material. Any use of this information by anyone other than the intended recipient is prohibited. If you have
received this message in error, please immediately reply to the sender and delete this information from your computer.

 Please consider the environment before printing this e-mail
SM-YEC-20141008



















TABLE 'A'

TABLE 'C' - EXHAUST SOUND ATTENUATION

TABLE 'B' - FULL LOAD EMISSION PERFORMANCE

TABLE 'D' - BREAKOUT SOUND ATTENUATION

ENGINE

MODEL

                 ®

CONFIGURATION

EST.

WEIGHT

EST. PRESSURE

DROP

EXHAUST

TEMPERATURE

62.5
FREQUENCY

(Hz)
125 250 500 1000 2000 4000 8000

62.5
FREQUENCY

(Hz)
125 250 500 1000 2000 4000 8000

EST. 32.5% UREA

CONSUMPTION

                 ®

CONFIGURATION

                 ®

CONFIGURATION

                 ®

CONFIGURATION

All stated sound reductions assume 1/1 octave band resolution, from 63 Hz to 8000 Hz.

If engine datasheet does not include complete sound data from the 63 Hz to 8000 Hz frequency range, then

the above analysis and guarantee is limited to the frequency range that was provided.

Insertion loss (IL) measured based on ISO 6798-1995 in a survey grade 3 environment.

SPL predictions assume hemispherical sound propagation; it does not account for site-specific conditions.

For outdoor or enclosure mounted ecoCUBE®s, acoustic measurement point is assumed to be at least 7

meters laterally from the enclosure wall (or SCR wall if no enclosure), at a height of 1.5 meters above ground.

For indoor ecoCUBE®s, acoustic measurement point is assumed to be to be at least 7 meters from the edge

of the stack opening, perpendicular to the axis of the stack.

Series 5 CAT C175-16 12500 17.0 39.3 444

ecoCUBE

(lbs) (inH2O +/- 10%) (L/h +/- 10%) (deg C)
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The DPF will provide an 85% PM reduction. Please note that if the level of PM that will result post-DPF for a given load point is less than 0.018 g/bhp-hr, the measurement will likely be within the error
bars of EPA Method 5/202 (i.e. Method 5/202 will have difficulty accurately measuring this amount of PM as it is so low). As a result, measurements should be taken as per ISO method 8178-4 or 40
CFR 1065.
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NOTE 'C' - INSTALLATION DETAIL FOR CLIENTS AND INSTALLATION CONTRACTORS

CLIENTS' INLET DUCT MUST BE SUPPORTED INDEPENDENTLY OF SPI.1.

CLIENT MUST MAKE SURE THERE IS NO ABSORPTIVE SILENCER UPSTREAM OF ecoCUBE®.2.

MAXIMUM AXIAL LOADING ON INLET/S AND OUTLET/S OF REACTOR IS 500 LBS. CONSULT SAFETY POWER IF OTHER

LOADS ARE EXERTED ON THE INLET/S AND OUTLET/S.

3.

4.

5.

6.

7.

8. ALL CONDUIT AND WIRING MUST NOT COME IN CONTACT WITH THE REACTOR AND ITS SUPPORTING ELEMENTS.

9.

10.

11.

ALL OPENINGS ON THE REACTOR MUST BE SECURELY COVERED BEFORE TRANSPORTATION.

12.

CLIENT MUST USE ENGINE LUBE OIL APPROVED BY MANUFACTURER FOR USE WITH DOWNSTREAM CATALYSTS.

13.

CLIENT ENGINE MUST BE EQUIPPED WITH EXHAUST TEMPERATURE SENSOR AND ALARM.

14.

ON ecoCUBE® EQUIPPED WITH OXIDATION CATALYSTS IT IS IMPORTANT THAT THE ENGINE CONTROL UNIT HAVE AN

15.

OVERRIDE TO PREVENT OVER FUELLING AN ENGINE WHICH IS UNABLE TO DELIVER ITS REQUESTED LOAD. FAILURE TO
HAVE THIS OVERRIDE CAN RESULT IN EXCESS POST COMBUSTION IN THE OXIDATION CATALYSTS. SUCH EXCESS POST

COMBUSTION WILL DAMAGE THE OXIDATION CATALYSTS AND VOID ANY ASSOCIATED WARRANTY.

PRIOR TO INSTALLATION CONTACT DESIGNATED SAFETY POWER PROJECT MANAGER FOR INSTALLATION OVERVIEW.

16.

RECOMMENDED MINIMUM STACK HEIGHT IS 3 DIAMETER OF ecoCUBE® OUTLET.

17.

REFER TO DIMENSIONAL DRAWING DM-01 FOR DETAILED VIEWS, ANCHOR POINTS AND SENSOR LOCATIONS.

18.

STRUCTURAL CROSS BRACE MUST BE INSTALLED AT FIXED POINTS FOR CEILING MOUNT REACTOR.

19.

NOTE 'B': ecoCUBE® SEISMIC RESTRAINT/MOUNTING (BY OTHERS)

MATERIAL: 304 SS1.

2.

20.

21.

22.

CONTRACTOR TO ENSURE NO CONDUITS ENTER ANY OF THE SAFETY POWER CONTROL AND JUNCTION BOXES

FROM THE TOP.

23.

IF EXHAUST TEMPERATURE EXCEEDS THE DESIGN TEMPERATURE AS STATED IN THE SPI PROPOSAL THEN

THE CATALYST WARRANTY IS REDUCED. EXCESSIVE ENGINE EXHAUST TEMPERATURE WITHOUT

SAFETY POWER'S CONSENT WOULD VOID WARRANTY OF THE SCR CATALYST.

24.

25.

MAXIMUM THERMAL EXPANSION OF UP TO 1.5" ON ALL DIRECTIONS AWAY FROM FIXED ANCHOR POINT. DO NOT

USE REACTOR FLANGES AS ANCHOR POINTS.

26.

REFERENCE KINETIC NOISE DOCUMENT WITH LATERAL SUPPORTS AND SPRING HANGERS FOR CEILING HUNG

ecoCUBE® REACTOR.

27.

28.

ENSURE UPSTREAM PIPING GASKETS ARE RATED FOR APPROPRIATE TEMPERATURE. DECOMPOSITION OF GASKET MATERIAL

MAY POISON CATALYST AND VOID WARRANTY.

29.

INSTALLATION CONTRACTOR MUST NOT INSULATE OVER SENSOR AND INSTRUMENT PORTS

30.

FOR OUTDOOR APPLICATIONS, CONTRACTOR TO INSULATE ecoCUBE® INLET COLLAR AND UPSTREAM EXHAUST COMPONENTS.

ROOF PENETRATION MUST BE ACOUSTICALLY INSULATED TO PREVENT BREAKOUT NOISE.

31.

ENSURE THAT ECOCUBE NOT INSTALLED DOWNWIND OF COOLING TOWERS AS PHOSPHATES WILL DE-ACTIVATE SCR

CATALYST.

NOTE 'D' - ADDITIONAL NOTES FOR ENCLOSURE MOUNTED SYSTEMS

CLIENTS' INLET DUCT MUST HAVE MINIMUM 7 GA WALL THICKNESS.1.

NO SUDDEN EXPANSION UPSTREAM OF ecoCUBE® INLET. EXPANSION

CONE CONE ANGLE NEEDS TO BE LESS OR EQUAL TO 20 DEGREES.

2.

3. FOR SITES REQUIRING ACOUSTIC REDUCTION IN EXCESS OF 35 DBA,

ENSURE ALL EXPANSION JOINTS MEET THE REQUIREMENTS AS FOLLOW:

a) CORRUGATED MULTI-PLY BELLOWS ELEMENT, TYPE T304/T321 SS.

b) T304/T321 STAINLESS STEEL FLOW LINER.

c) SHIPPED WITH RETENTION BARS HOLDING JOINT AT NON-COMPRESSED LENGTH.

d) CONFORM TO EJMA STANDARD OR MIN. 3000 CYCLES FOR ANY ONE MOVEMENT.

e) MIN. AXIAL COMPRESSION OF 3 IN.

f) MIN. AXIAL EXPANSION OF 0.5 IN.

g) MIN LATERAL OFFSET OF 0.5 IN.

h) MAX. AXIAL SPRING RATE OF 125 LB/IN.

ENSURE THIMBLES USED ARE UL/ULC LISTED.4.

ENSURE INLET VELOCITY LESS THAN 7,250 FT/MIN.5.

IF UPSTREAM PIPING IS SMALLER THAN SCR INLET DIAMETER, THE TRANSITION

MUST BE 3 X SCR INLET DIAMETER OR MORE.

6. 32.

THE FOLLOWING CONDITIONS CAN VOID CATALYST WARRANTY: (1) ENGINES THAT USE LUBE OIL WHICH IS NOT RATED FOR USE

WITH DOWNSTREAM CATALYSTS (2) ENGINES WITH DATA SHEET EXHAUST TEMPERATURES IN EXCESS OF 480 DEG C CANNOT

USE WIPA ECOSYN OILS EVEN THOUGH THEY ARE RATED FOR DOWNSTREAM CATALYST USE

33.

SAFETY POWER HAVE NO DIRECT OR CONTINGENT LIABILITY FOR DAMAGE CAUSED BY A THERMAL EXCURSION CREATED BY

THE ENGINE'S CONTROL UNIT INJECTING EXCESS FUEL THAT COMBUSTS DOWNSTREAM OF THE ENGINE'S COMBUSTION

CHAMBER.

NOTE 'E' - ENGINE START UP

FOR ecoCUBE® SYSTEM EQUIPED WITH DPF AND SCR CATALYST, YELLOW SMOKE

MAY APPEAR FOR A BRIEF TIME PERIOD DURING ENGINE START UP. PLEASE SEE

SAFETY POWER WHITEPAPER FOR MITIGATION MEASURES TO  BE IMPLEMENTED

BY INSTALLER: https://safetypower.ca/news/#Yellow

1.

34.

UREA TANK MUST NOT BE INSTALLED HIGHER THAN ecoCUBE® REACTOR. CONSULT SAFETY POWER FOR UREA TANK PLACEMENT.

35.

DO NOT INSTALL ANY ELECTRONICS BELOW CP100 PANEL.

36.

PROPER WEATHER PROTECTION NECESSARY DOWNSTREAM OF ecoCUBE®.

37.

ecoCUBE® CANNOT BE INSTALLED IN AN ENCLOSED UN-VENTILATED ENVIRONMENT UNLESS REVIEWED BY SPI.

38.

FOR INDOOR INSTALLATIONS, ENSURE THAT ADEQUATE LIGHTING IS AVAILABLE WHERE ecoCUBE® IS INSTALLED.

39.

MODBUS POLLING RATE MUST NOT BE MORE THAN ONCE EVERY 10 SECONDS.

NOTE 'F' - LINEAR OR SPLITTED REACTORS

EXHAUST COMPONENTS BETWEEN DPF AND SCR REACTORS NEED TO BE

STAINLESS 304/316.

1.

40.

UPSTREAM PIPING NEEDS TO BE THERMALLY INSULATED.

NOTE 'G' - WIND LOADING

OUTDOOR REACTOR WITH HEIGHT MORE THAN 72 INCHES MUST HAVE WIND

LOADING STUDY DONE BY OTHERS.

1.

41.

INJECTION LANCE FLEX HOSE MUST NOT SUPPORT WEIGHT OF UREA/AIR LINES OR BUNDLE.

IF SYSTEM HAS A BLOWER ENSURE SUCTION SIDE CONNECTED TO OUTSIDE AIR.

INSTALLER SHALL PROVIDE CLEARANCE AND ACCESS TO ecoCUBE® WITH NECESSARY MAN LIFTS, SCAFFOLDING AND/OR LADDER.

FOR ENCLOSURE APPLICATION, PACKAGER TO STRAP AIR COMPRESSORS WITH VERTICAL RECEIVERS PRIOR TO SHIPMENT TO SITE

ENSURE EXHAUST PRESSURE RELIEF VALVE/S ARE INSTALLED VERTICALLY.

MOUNTING FEET ON ecoCUBE® REACTOR, UREA TANK, COMPRESSOR W/ RECEIVER TANK ARE DESIGNED FOR STATIONARY

APPLICATION. CONTACT SPI FOR PROPER PACKAGING INSTRUCTIONS PRIOR TO SHIPPING.

PHOTO VERIFICATION OF COMPLETE INSTALLATION MUST BE SUBMITTED TO SAFETY POWER BEFORE COMMISSIONING CAN BE

SCHEDULED.

UREA LINES TO BE INSULATED AND HEAT TRACED (SEE PI-02). UREA LINES TO BE 1/4" SS UNLESS GREATER THAN 75 FEET OF

HEAD. IF GREATER THAN 75 FEET THEN CONSULT SAFETY POWER.

CONTRACTOR TO ENSURE FIXED POINTS OF REACTOR ARE RIGIDLY CONNECTED TO BUILDING STRUCTURE. DO NOT WELD

REACTOR TO BUILDING STRUCTURE.

ENSURE FLOOR MOUNTED ecoCUBE® IS MOUNTED AT LEAST 18” OFF OF FLOOR TO ALLOW FOR INSTALLATION OF FLOATING

COLLAR AT INLET.

CLIENTS TO SUPPLY DRAINAGE VALVES FOR DRAINAGE BUNGS LOCATED AT THE BOTTOM OF ecoCUBE® AND PIPED TO A

LOCATION THAT ALLOWS OPERATOR EASY ACCESS FROM FLOOR LEVEL.

CONTRACTOR TO ENSURE ecoCUBE® FLANGES ARE NOT SUBJECTED TO LOAD DURING TRANSPORTATION, STORAGE

& INSTALLATION.

USE A HEAVY 6mm WASHER PLATE OVER THE SLOT OR HOLE IN THE SLIDING

SUPPORTS AND ADJUST BOLTS TO THE LISTED TORQUE SPECS ON DRAWINGS DM-01.

3. FOR ecoCUBEs INSTALLED IN SEISMICALLY ACTIVE AREAS, ecoCUBE® MOUNTING

INFRASTRUCTURE (BY OTHERS) MUST BE SUITABLE.

NOTE 'A': SYSTEM SPECIFICATIONS

REFER TO TABLE 'A' FOR SYSTEM SPECIFIC SPECIFICATIONS &1.
TABLE 'B' FOR EMISSIONS PERFORMANCE.

INLET/OUTLET LOCATIONS ARE FIXED. SEE APPROVED SHOP2.
DRAWING FOR FINAL.

3.

4.

ecoCUBE® IS INSULATED PER PROJECT PROPOSAL TYPICALLY WITH MINERAL WOOL

INSULATION AND METAL CLADDING. MINIMUM AIR FLOW OF 4.0 M/S AROUND ecoCUBE®

REQUIRED TO MAINTAIN TOUCH SAFE TEMPERATURE.

5.

ecoCUBE® with SILENCING INCLUDED.

6.

REFER TO TABLE 'C' AND 'D'.

ecoCUBE® UREA CONSUMPTION AND EMISSIONS REDUCTION

7.

ARE CALCULATED FROM SPECIFICATIONS ON ENGINE DATASHEET.

ecoCUBE® IS FACTORY PRESSURE TESTED TO MEET THE PRESSURE WITHSTAND

LEVELS IN CSA B139.1.0:19 S 13.7.

9.

10.

11.

ecoCUBE® MEETS THE TEMPERATURE WITHSTAND LEVELS IN CSA B139.1.0:19 S 12.3.

8. SYSTEMS WITH DIESEL PARTICULATE FILTERS (DPFS) MUST BE OPERATED WITH ULSD ONLY.

IN ORDER TO PROPERLY REGENERATE DPFS, OPERATING TEMPERATURE MUST BE ABOVE

280 C FOR 30% OF ENGINE OPERATING TIME AND GREATER THAN 40% ENGINE LOAD.o

ACCESS CONSIDERATIONS SHOULD BE MADE FOR SERVICING OF THE ecoCUBE®

COMPONENTS. IF THE ecoCUBE® REACTOR IS PLACED ON A ROOF OR PLATFORM,

EITHER A WALK WAY OR FALL ARREST TIE OFF POINTS SHOULD BE PROVIDED BY

OTHERS.

12.

UREA QUALITY AND STORAGE IN ACCORDANCE TO ISO22241.

OPERATING REACTOR ABOVE 950 DEG F WILL VOID ALL WARRANTIES.

INSTALLATION CONTRACTOR TO ENSURE GENERAL PUBLIC SHALL NOT HAVE ACCESS TO

REACTORS OR CONTROL PANELS.
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