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km kilometres
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µg/m3 Micrograms per cubic metre
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m Metres
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m/s Metres per second 

mm Millimetres

MW Megawatt

O3 Ozone

NO Nitrogen monoxide

NO2 Nitrogen dioxide

NOX Nitrogen oxides

PM2.5 Fine particulate matter (particles sizes less than 2.5 microns) 

PPU Primary power unit generator 

QPs Qualified Professionals

TAR Technical Assessment Report 

TDR Technical Data Report 

U.S. EPA United Stated Environmental Protection Agency

UTM Universal Transverse Mercator

WDA Waste Discharge Authorization

WDR Waste Discharge Regulation
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Executive Summary  

Purpose of the Application

Coastal GasLink Pipeline Ltd (CGL) constructed and will operate a natural gas pipeline (the CGL pipeline)

from the area near the community of Groundbirch (approximately 40 km west of Dawson Creek, British 

Columbia [BC]) to the LNG Canada Development Inc. (LNG Canada) liquified natural gas (LNG) export 

facility (LNG Canada export facility) near Kitimat, BC. CGL will leverage this existing infrastructure with 

the construction of the Cedar Link Project; a connector pipeline, a meter station and a new compressor 

station (Mount Bracey) to enable the delivery of an additional 0.4 billion cubic feet per day (bcf/day) of 

natural gas from the CGL pipeline to the Cedar LNG Project, a proposed floating LNG facility in 

Kitimat, BC.  

The Mount Bracey Compressor Station (CS) (the Project) is located at the CGL pipeline Kilometer Post 

(KP) 163 in the Regional District of Fraser - Fort George. Construction of the Project commenced in 2024 

and will be in service in 2028.CGL is seeking a Waste Discharge Authorization (WDA) for air emissions 

from the Project under the Environmental Management Act (EMA), Waste Discharge Regulation (WDR) 

from the BC Energy Regulator (BCER). This includes air emissions from the commissioning and normal 

operations of the Project. Commissioning includes the period of time during and after installation of the 

authorized works when the works are being prepared for normal operations. An integral part of this 

application process is the development of a Technical Assessment Report (TAR). The TAR will assist 

regulatory decision making by providing in-depth information about the sources of air emissions, the 

discharge quality and quantity, as well as details about the receiving environment, the potential 

environmental impacts of the discharge, and proposed mitigations and monitoring program.

Emission Sources

Continuous Emission Sources

The Mount Bracey CS consists of three 'plants' that each operate independently. Total emission sources 

for the three plants include three gas-fired turbines, three gas-fired primary power units (PPU) plus one 

auxiliary power unit (APU), three seal gas combustors, and six glycol heaters, A maximum of two plants 

will run at any given time. The standby plant's ancillary equipment will run continuously to maintain the 

standby plant in a state of readiness. Therefore, the following equipment will run continuously: two gas-

fired turbines, three PPUs, three seal gas combustors, and six glycol heaters. This assessment assumes 

that these sources operate at 100% of their rated capacity, which represents the worst-case scenario 

emissions and are reflected as such in the air quality assessment. The third gas-fired turbine is on 

standby and depicted in the air quality assessment as not operating. The APU will only run when one of 

the PPUs is not available to operate. 
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Non-Routine Emission Sources

The Project also includes a non-routine emission scenario which occurs during compressor or PPU unit 

switching to the stand-by turbine and PPU or the APU. This occurs when the standby units are started 

and ramped up to take over for the operating turbine or PPU. During these events, all gas turbines or 

PPUs could briefly operate. The duration is short (approximately 15 minutes per event) and consists of 

unit warm up, ramp up to idle (full RPM with no load), switching the load from one unit to another, and unit 

cool down. These switching events for the primary and stand-by equipment are anticipated to occur 

approximately 50 times per year.

During an emergency or during maintenance activities, it may be necessary to vent natural gas. The 

Project has identified six venting locations. Venting has not been quantified for the WDA as it is regulated

under the Drilling and Production Regulation (BCER, 2010).

Fugitive Emission Sources

CGL has adopted a Fugitive Emissions Management Plan to manage the fugitive emissions for the CGL 

Wilde Lake C/S (CGL, 2024). The Fugitive Emissions Management Plan identifies leaks on compressor 

station components, such as valves, flanges, and fittings and conducts repairs as needed. The plan will 

be updated with new CS facilities, as required. The compressor stations are inspected consistent with 

British Columbia’s Drilling and Production Regulations. 

Pollution Control Technology

The proposed gas turbines for the Project incorporate a dry-low emissions (DLE) technology. A DLE 

equipped gas turbine reduces nitrogen oxide emissions by premixing fuel and air before combustion, 

which reduces combustion temperature and minimizes NOx formation. The aero-derivative DLE units, 

such as the Baker Hughes General Electric (BHGE) PGT25+ or Siemens SGTA35, were identified as the 

potential options for the Project due to their ability to reduce NOx emissions by 80-90% while maintaining 

high reliability and efficiency. For final design, CGL selected the BHGE PGT25+ unit for the Project. The 

proposed gas turbine NOx emissions meet the emission limits in the Guidelines for the Reduction of 

Nitrogen Oxide Emissions from Natural Gas-fuelled Stationary Combustion Turbines (the Turbine 

Guidelines) (Environment and Climate Change Canada (ECCC), 2017)).

The PPUs will be rich-burn engines and specified to have a catalyst in the silencer/exhaust system to 

meet federal Multi-Section Air Pollutants Regulations (MSAPR) NOx emissions requirements for modern 

engines (ECCC, 2016).

Compressor seal gas is used to prevent leakage of compressed gas to the atmosphere and to prevent 

atmospheric gas from leaking into the compressed gas. The seal gas for the Project is sweet natural gas. 

To avoid the leakage of pressurized gas, seal gas is vented to atmosphere instead. This process is 

continuous with the operation of the compressor unit. In the effort to reduce methane emissions, the seal 

gas is captured and destructed (methane converted to carbon dioxide) in seal gas combustors. Each 

compressor unit (three units) has a dedicated seal gas combustor.
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Environmental and Operational Factors

The Project is located in the Regional District of Fraser - Fort George at an elevation of 854 m above sea 

level (asl). Terrain in the region is complex ranging from approximately 700 m to over 2,600 m asl. The 

dominant land cover in this rural remote region is evergreen forest, with some deciduous forest. 

Evergreen forest dominates in the immediate vicinity of the Project. There are no permanent residents in 

the vicinity of the Project, therefore there are no sensitive receptors identified for the air quality

assessment (Section 5 and Appendix C). Three temporary trapping and hunting camps have been 

identified within 1.5 km of the Project. The camps are occupied temporarily during the year and as such 

there is the potential for exposure to pollutants while the camp is occupied.

There are no industrial facilities or other substantive emission sources within 5 km of the Project. The 

overall air quality near the facility is good.

Dispersion modelling was used to determine predicted concentrations of criteria air contaminants (CAC) 

associated with the Project emission sources (Section 5 and Appendix C). The CACs considered in this 

assessment as the key pollutants emitted to the atmosphere are nitrogen dioxide (NO2), fine particulate 

matter less than 2.5 microns in diameter (PM2.5), sulphur dioxide (SO2), carbon monoxide (CO). Predicted 

ground-level concentrations are compared against the BC Air Quality Objectives (AQOs), a suite of 

ambient air quality criteria that have been developed provincially and nationally to inform decisions on the 

management of air contaminants (BC Ministry of Environment and Parks (BC ENVP), 2021a). The 

BC AQO may influence decision making, but they are not legally binding.

The Project-Alone Case is a modelling scenario that consists of emission sources from only the Project.

The maximum predicted concentrations of NO2, SO2, PM2.5 and CO for the Project-Alone Case are below

the BC AQO (Table 5.1).

The Application Case is a modelling scenario that consists of emission sources from the Project 

(Project-Alone case) plus baseline air quality near the Project. The maximum predicted concentrations of 

NO2, SO2, PM2.5 and CO for the Application Case with baseline added are less than the BC AQO 

(Table 5.2). The Application Case modeling results show that predicted concentrations at the receptor of 

interest, i.e., the temporary camp included in the receptor grid, are below the BC AQO. The effects on air 

quality as a result of the Project are considered not substantial.
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1 Project Introduction

1.1 Project Overview

Coastal GasLink Pipeline Ltd (CGL) constructed and will operate a natural gas pipeline (the CGL pipeline) 

from the area near the community of Groundbirch (approximately 40 km west of Dawson Creek, British 

Columbia [BC]) to the LNG Canada Development Inc. (LNG Canada) liquified natural gas (LNG) export 

facility (LNG Canada export facility) near Kitimat, BC. CGL will leverage this existing infrastructure with 

the construction of the Cedar Link Project; a connector pipeline, a meter station and a new compressor 

station (Mount Bracey) to enable the delivery of an additional 0.4 billion cubic feet per day (bcf/day) of 

natural gas from the CGL pipeline to the Cedar LNG Project, a proposed floating LNG facility in Kitimat, 

BC.  

The Mount Bracey Compressor Station (CS) (the Project) is located at the CGL pipeline Kilometer Post 

(KP) 163 in the Regional District of Fraser - Fort George (Figure 1.1). Construction of the Project 

commenced in 2024 and will be in service in 2028. 
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1.2 Purpose

CGL is seeking a Waste Discharge Authorization (WDA) for air emissions from the Project under the 

Environmental Management Act (EMA), Waste Discharge Regulation (WDR) from the BC Energy 

Regulator (BCER). This includes air emissions from the commissioning and normal operations of the 

Project. Commissioning includes the period of time during and after installation of the authorized works 

when the works are being prepared for normal operations.

This document, the Technical Assessment Report (TAR), will assist regulatory decision making by 

providing in-depth information about the sources of air emissions, the discharge quality and quantity, as 

well as details about the receiving environment, the potential environmental impacts of the discharge, and 

proposed mitigations and monitoring program.

1.3 Regulatory Framework

1.3.1 Environmental Management Act

Pursuant to the Environmental Management Act, Section 6 (Waste Disposal), waste can be introduced 

into the environment in the course of conducting a prescribed industry, trade, or business with a valid and 

subsisting permit or approval. “Waste” is defined in the Environmental Management Act, and includes, 

among other things, certain air contaminants that will be associated with the operation of the Project.

The BCER has the jurisdiction to regulate oil and gas activities in BC, including the regulation of 

emissions under the Environmental Management Act, as contemplated by Section 14 and 15 of the Act. 

The BCER will primarily be tasked with the jurisdiction over permitting. 

1.3.2 Environmental Assessment Act

The Project was issued an Environmental Assessment Certificate (EAC) #E14-03 on October 23, 2014, 

by the BC Environmental Assessment Office (EAO) (EAO, 2014a). 

“Air Quality” was identified as a valued component (VC), for inclusion in the environmental assessment 

application, because of its intrinsic importance to the health and well-being of people, wildlife, vegetation, 

and other biota that comprise ecosystems (EAO, 2014b). The scope of the air quality assessment was 

based on criteria air contaminants (CAC), substances for which there are applicable regulatory criteria, 

and included air quality dispersion modelling. 
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1.3.3 Air Quality Objectives

The province of BC uses a suite of ambient air quality criteria that have been developed provincially and 

nationally to inform decisions in the management of air contaminants. The BC Air Quality Objectives 

(AQO) are non-statutory limits and are used to:

Gauge current and historical air quality

Guide decisions on environmental impact assessments and authorizations

Guide airshed planning efforts

Inform regulatory development

Develop and apply episode management strategies such as air quality advisories

While the BC AQO are used in decision-making, they are not legally binding.

Table 1.1 contains the BC AQO for four CACs that are considered within this TAR (further details on the 

CACs are provided in Section 5). The BC AQO of NO2 and SO2 are based on the 2020 federal Canadian 

Ambient Air Quality Standards (CAAQS). The CAAQS are used to manage air quality such that human 

health is protected, and clean air remains clean. This is managed through the federal Air Quality 

Management System (Canadian Environmental Protection Act 2017). The Canadian Council of Ministers 

of the Environment (CCME) have stated that achievement of the CAAQS is determined on an airshed and 

air zone basis, which cover broad geographical areas. They are not intended to be facility-level regulatory 

standards to determine regulatory compliance (CCME, 2019). Rather, they are used by provinces and 

territories to guide air zone management actions intended to reduce ambient concentrations below the 

CAAQS and prevent CAAQS exceedances.

Where exceedances of the BC AQO are predicted through dispersion modelling for an application for 

waste discharge, BCER considers the context of magnitude, frequency, timing, and proximity to sensitive 

receptors. Should there be exceedances measured within the broader geographic areas, BC Ministry of 

Environment and Parks (ENVP) would manage air quality, in accordance with the federal Air Zone 

Management Framework (CCME, 2019), to achieve improvements across the affected area and would 

include all important sources (BC ENVP, 2020).  

The CACs considered in this assessment as the key pollutants emitted to the atmosphere from the 

Project are nitrogen dioxide (NO2), fine particulate matter less than 2.5 microns in diameter (PM2.5), 

sulphur dioxide (SO2) and carbon monoxide (CO). Table 1.1 provides the BC AQO and 2020 CAAQS 

applicable to the assessment of air quality for the Project. Regulatory agencies including the BCER have 

expressed an interest in referencing the CAAQS for other years. For this purpose, the 2025 CAAQS are 

also provided.
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Table 1.1 Air Quality Standards and Objectives

CAC Averaging Period Air Quality Objective
(micrograms per cubic meter  
[µg/m3]) 

Jurisdiction

NO2 1-hour a 113 AQO (2020 CAAQS)

79 2025 CAAQS

Annual b 32 AQO (2020 CAAQS)

23 2025 CAAQS

SO2 1-hour c 183 AQO (2020 CAAQS)

170 2025 CAAQS

Annual d 13 AQO (2020 CAAQS)

11 2025 CAAQS

PM2.5 24-hour e 25 AQO

Annual f 8 AQO

CO 1-hour 14,300 AQO

8-hour 5,500 AQO

Notes:

Where conversions have been made between ppb and µg/m3, calculations are based on 25°C and 1 atmosphere.
a Achievement for 1-hour NO2 is based on 3-year average of the annual 98th percentile of daily 1-hour maximum. 

This requires the extraction of the highest predicted 1-hour value at each location for each day, followed by the 
calculation of the 98th percentile (the eighth highest) of those 365 values for each year, and then average the 
three annual values ( (BC ENVP, 2021a); (CEPA, 2017)). 

b Achievement for annual NO2 is based on the average of all 1-hour average concentrations over a single calendar 
year ( (BC ENVP, 2021a); (CEPA, 2017)).

c  Achievement for 1-hour SO2 is based on 3-year average of the annual 99th percentile of daily 1-hour maximum. 
This requires the extraction of the highest predicted 1-hour value at each location for each day, followed by the 
calculation of the 99th percentile (the fourth highest) of those 365 values for each year, and then average the 
three annual values ( (BC ENVP, 2021a); (CEPA, 2017)). 

d Achievement for SO2 is based on the average of 1-hour concentrations averaged over one year ( (BC ENVP, 
2021a); (CEPA, 2017)). 

e Achievement for PM2.5 is based on annual 98th percentile of daily average, averaged over one year (BC ENVP, 
2021a). 

f Achievement for PM2.5 is based on annual average, averaged over one year (BC ENVP, 2021a). 

Source: (BC ENVP, 2021a)
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2 Operational System Description 

As natural gas flows along a pipeline, it slows down due to friction with the pipe and results in a pressure 

drop of the gas. A compressor station re-pressurizes natural gas at select sites connected to the pipelines 

by mechanically compressing it to maintain the required flow rate of the gas (CGL, 2021). The number of 

compressor stations and their location along a pipeline depend on several design aspects of the pipeline, 

including the operating pressure of the pipeline, pipe diameter, elevation changes along the pipeline route 

and the volume of gas transported. 

2.1 Process, Operational and Relevant Control System

The Mount Bracey CS is equipped with programmable logic control systems that manage, monitor, and 

control the station equipment based on instructions from the CGL operations control center. The station’s 

logic controllers communicate with CGL’s supervisory control and data acquisition (SCADA) system to 

continuously monitor the process parameters. Each plant within the Mount Bracey CS has a dedicated 

Emergency Shut Down Logic controller, ensuring safe shutdown during process upsets to protect 

employees, the public and the environment. Air compressors provide instrument and utility air for various 

systems throughout the site. Instrument air is used for diaphragm valve actuators and barrier air, while 

utility air is utilized for air-operated tools and the air intake pulse jet system. 

The fuel control system for the gas turbines operate according to the design and installation to help 

maintain efficiency of fuel combustion and reduce CAC and fugitive emissions. The maintenance 

programs on the turbine fuel control system are tested with the frequency specified on each turbine. 

Intervals of inspections for gas turbine fuel control systems may be adjusted based on unique equipment 

requirements. The following steps are taken to ensure inspection of the fuel control system:

The temperature of the fuel control average exhaust gas is verified against the temperature of the

individual combustor exhaust gas while the turbine is operating.

The temperature of the air intake is verified against the ambient temperature of the compressor

station while the turbine is operating.

The fuel valve position is checked to ensure that it is not oscillating in the event that the fuel valve

has feedback.

All fuel control pressure transmitters are checked according to the specified procedures.

The condition and security of the equipment connections on control equipment is visually

inspected.

2.2 System Flow Diagram

The Coastal GasLink system flow diagrams are presented in Appendix A. 
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2.3 Process Flow Diagrams

The Coastal Gaslink process flow diagrams are presented in Appendix B. 

2.4 Detailed Site Plan

Figure 2.1 presents a detailed site plan including the location of the buildings and emission point sources

for the Mount Bracey CS. 
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3 Air Discharges and Treatments

The Project includes point source emissions from equipment at the compressor station and fugitive 

emissions from pipeline components and the compressor station. 

3.1 Point Source Emissions

The Mount Bracey CS consists of three 'plants' that each operate independently. Total emission sources 

for the three plants include three gas-fired turbines, three gas-fired PPU plus one APU, three seal gas 

combustors, and six glycol heaters, A maximum of two plants will run at any given time. The standby 

plant's ancillary equipment will run continuously to maintain the standby plant in a state of readiness. 

Therefore, the following equipment will run continuously: two gas-fired turbines, three PPUs, three seal 

gas combustors, and six glycol heaters. This assessment assumes that these sources operate at 100% of 

their rated capacity, which represents the worst-case scenario emissions and are reflected as such in the 

air quality assessment. The third gas-fired turbine is on standby and depicted in the air quality 

assessment as not operating. The APU will only run when one of the PPUs is not available to operate.  

There will be a domestic (food) waste incinerator onsite, but it is not considered a continuous source, and 

therefore, is not included in the modelling. 

Emission factors for oxides of nitrogen (NOX), CO, and VOC are provided by CGL based upon

manufacturer data or based upon AP-42 published emission factors (Table 3.1) where manufacturer data 

was unavailable. The amount of non-methane VOCs from natural gas combustion are small based on 

past project experience. Ambient concentrations near emissions sources are expected to be well below 

regulatory standards from other jurisdictions (i.e., Alberta as BC does not have AQOs for VOCs). On this 

basis, VOC emissions are quantified for the WDA application; however, they are not carried forward into 

the dispersion modelling. The sulphur content in source fuel gas for the Project is provided by CGL for the 

emission sources included in the assessment. For the PM2.5 emission factors, a study by Canadian 

Energy Partnership for Environmental Innovation (CEPEI) was used (CEPEI, 2024). 

Design information for the compressor station including building dimensions, and stack heights and 

diameters are based on site layout and configuration provided by CGL. 

Table 3.1 presents the stack parameters, emission rates and source of data for the proposed equipment.
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Table 3.1 Stack Parameters and Emission Rates for the Proposed Equipment at the Mount Bracey CS

Source Identification BHGE PGT25+ Gas 
Turbine

Source of Data Waukesha Gas 
Generator (PPU and 
APU) L5794GSI

Source of Data Seal Gas Vapour 
Combustors

Source of Data Glycol Heaters Source of Data

Unit Description Continuous CGL Continuous CGL Continuous CGL Continuous CGL

Number of units 2 (+1 Standby) CGL 3 (+1 Standby) CGL 3 CGL 6 CGL

Source Type Point CGL Point CGL Point CGL Point CGL

Capacity – Heat Input (based on HHV) MMBtu/hr 290 Stantec b 9.47 Stantec b 1.5 CGL 1.92 CGL

GJ/hr 306 Stantec b 9.99 Stantec b 1.6 Stantec b 2.03 Stantec b

kW 85,000 Stantec b 2,775 Stantec b N/A N/A 563 CGL

Output Rating (Assume LHV) MMBtu/hr 105.40 Stantec b 2.90 Stantec b N/A N/A 1.47 Stantec b

GJ/hr 111 Stantec b 3.06 Stantec b N/A N/A 1.55 Stantec b

kW 30,900 CGL 850 CGL N/A N/A 431 CGL

Fuel Type Fuel Gas CGL Fuel Gas CGL Fuel Gas CGL Fuel Gas CGL

Fuel Gas Consumption Rate 103m3/d 188.8 Stantec b 6.2 Stantec b 0.99 Stantec b 1.25 Stantec b

Sulphur Content b ppmv 22.0 CGL 22.0 CGL 22.0 CGL 22.0 CGL

Exhaust Gas Flow Rate kg/s 82.9 CGL 0.93 Vendor Data c N/A N/A N/A N/A

Exhaust Gas MW kg/kmol 28.5 CGL N/A N/A N/A N/A N/A N/A

Exhaust Gas H2O Content % 4.3 CGL N/A N/A N/A N/A N/A N/A

Exhaust Gas O2 Content (dry condition) % 16.1 Stantec d N/A N/A N/A N/A N/A N/A

Rain Cap Yes/No No CGL No CGL No CGL Yes CGL

Release Direction Vertical CGL Vertical CGL Vertical CGL Vertical CGL

Stack Height m 14.5 CGL 8.5 CGL 4.2 CGL 6.8 CGL

Stack Diameter m 2.6 CGL 0.305 CGL 1.58 CGL 0.559 CGL

Maximum Exit Velocity m/s 38.2 Stantec 37.2 Stantec 0.36 CGL 1.45 Stantec b

Exit Temperature °C 494.4 CGL 580.6 Vendor Data c 63 CGL 258 Stantec

K 768 Stantec 854 Stantec 336 CGL 531 Stantec b

Maximum Rate of Discharge m3/s @101.325 kPa, 
20°C, dry

66.93 d Stantec b 0.76 d Stantec b 0.45 d Stantec b 0.15 e Stantec b

NOX ppmv@ 15% O2 and dry 25 a CGL N/A N/A N/A N/A N/A N/A

NOX g/kW-hr N/A N/A 1.00 CGL N/A N/A N/A N/A

NOX lb/MMBtu N/A N/A N/A N/A 0.098 AP-42 (Table 1.4-1) e 0.098 AP-42 (Table 1.4-1) e

CO ppmv @ 15% O2 and dry 36 a CGL N/A N/A N/A N/A N/A N/A

CO g/hp-hr N/A N/A 0.17 CGL N/A N/A N/A N/A

CO lb/MMBtu N/A N/A N/A N/A 0.082 AP-42 (Table 1.4-1) e 0.082 AP-42 (Table 1.4-1) e
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Source Identification BHGE PGT25+ Gas 
Turbine

Source of Data Waukesha Gas 
Generator (PPU and 
APU) L5794GSI

Source of Data Seal Gas Vapour 
Combustors

Source of Data Glycol Heaters Source of Data

PM2.5 (CEPEI 2024) f g/GJ (fuel input, HHV) 0.38 CEPEI (CEPEI 2024) 1.11 CEPEI (CEPEI 2024) 0.637 CEPEI (CEPEI 2024) 0.637 CEPEI (CEPEI 2024)

VOC lb/MMBtu 0.0021 AP-42 N/A N/A 0.005 AP-42 (Table 1.4-2) g 0.005 AP-42 (Table 1.4-2) g

VOC g/bhp-hr N/A N/A 0.01 CGL N/A N/A N/A N/A

NOX t/d 0.226 Stantec b 0.0204 Stantec b 1.64E-03 Stantec b 2.05E-03 Stantec b

SO2 t/d 0.011 Stantec b 0.0004 Stantec b 5.96E-05 Stantec b 7.45E-05 Stantec b

CO t/d 0.198 Stantec b 0.0047 Stantec b 1.38E-03 Stantec b 1.72E-03 Stantec b

PM2.5 t/d 0.003 Stantec b 0.0003 Stantec b 2.48E-05 Stantec b 3.10E-05 Stantec b

VOC t/d 0.007 Stantec b 0.0003 Stantec b 9.01E-05 Stantec b 1.13E-04 Stantec b

NOX g/s 2.614 Stantec b 0.2361 Stantec b 0.019 Stantec b 0.0237 Stantec b

SO2 g/s 0.130 Stantec b 0.0043 Stantec b 0.001 Stantec b 0.0009 Stantec b

CO g/s 2.291 Stantec b 0.0538 Stantec b 0.016 Stantec b 0.0199 Stantec b

PM2.5 g/s 0.032 Stantec b 0.0031 Stantec b 0.0003 Stantec b 0.0004 Stantec b

VOC g/s 0.077 Stantec b 0.0032 Stantec b 0.0010 Stantec b 0.0013 Stantec b

Notes: 
a Provided by CGL
b Calculated by Stantec
c Manufacturer data for Waukesha Gas Generator L5794GSI (Innio, 2019), (CGL, 2019)
d Calculated from manufacturer exhaust flow rate; converted to standard conditions (101.325 kPa, 20°C, dry) 
e Calculated from unit heat input capacity (GJ/hr) to fuel consumption to exhaust flow rate; converted to standard conditions (101.325 kPa, 20°C, dry) 
f Source: (CEPEI, 2024)
g Source: (U.S. EPA, 1998)

The emission rates provided are for each unit, not cumulative.
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3.2 Non-Routine Emission Scenarios

Normal operation, based upon emission sources that operate continuously at 100% of rated capacity, 

represents worst case routine emissions and is the basis of the assessment. 

The Project also includes a non-routine emission scenario which occurs during turbine or PPU unit 

switching to the stand-by turbine or PPU/APU. This occurs when the standby units (i.e., turbine, 

PPU/APU) are started and ramped up to take over for the operating turbine or PPU. During these events, 

all gas turbines or PPUs could briefly operate. The duration is short (less than 20 minutes per event) and 

consists of unit warm up, ramp up to idle (full RPM with no load), switching the load from one unit to 

another, and unit cool down. These switching events for the primary and stand-by equipment are 

anticipated to occur less than 50 times per year.

These switching events are automatically controlled through the station operations controls. Due to the 

short duration, infrequent occurrence, low engine and turbine loads and limited emission data to 

characterize transient engine and turbine performance during startup, this scenario is not included in the 

dispersion modelling. 

During emergency or maintenance activities, it may be necessary to vent natural gas. The Project has 

identified six venting locations. Venting has not been quantified for the WDA as it is regulated under the 

Drilling and Production Regulation (BCER, 2010). 

3.3 Fugitive Emissions 

Fugitive emission sources from the facility include station piping components, such as full-bore valves 

and contoured fittings. To reduce the number of fugitive sources for the Mount Bracey CS, process air will 

be used for pneumatic control valves rather than natural gas, inside the compressor station where 

practical.

CGL has adopted the Fugitive Emissions Management Plan to manage the fugitive emissions for the 

CGL Wilde Lake C/S (CGL, 2024). The Fugitive Emissions Management Plan identifies leaks on pipeline 

and compressor station components, such as valves, flanges and fittings, and conducting repairs as 

needed. The plan will be updated with new CS facilities, as required. The compressor stations are 

inspected consistent with British Columbia’s Drilling and Production Regulations.  
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3.4 Pollutant Control Works and Treatment Efficiencies

The proposed gas turbines for the Project incorporates a dry-low emissions (DLE) technology. A DLE 

equipped gas turbine reduces nitrogen oxide emissions by premixing fuel and air before combustion, 

which reduces combustion temperature and minimizes NOx formation. The aero-derivative DLE units, 

such as the Baker Hughes General Electric (BHGE) PGT25+ or the Siemens SGT-A35 were identified as 

the potential options for the Project due to their ability to reduce NOx emissions by 80-90% while 

maintaining high reliability and efficiency. For final design, CGL selected the BHGE PGT25+ units for the 

Project. The proposed gas turbine NOx emissions meet the emission limits in the Guidelines for the 

Reduction of Nitrogen Oxide Emissions from Natural Gas-fuelled Stationary Combustion Turbines

(Turbine Guidelines) (Environment and Climate Change Canada, (ECCC), 2017). 

The PPUs will be rich-burn engines and specified to have a catalyst in the silencer/exhaust system to 

meet federal Multi-Section Air Pollutants Regulations (MSAPR) NOx emissions requirements for modern 

engines (ECCC, 2016). The primary reason for using a rich-burn engine with a catalyst is its reliability.

Seal gas is used to prevent leakage of compressed gas to the atmosphere and prevent atmospheric gas 

from leaking into the compressed gas. The seal gas for Project is sweet natural gas. To avoid the leakage 

of pressurized gas, seal gas is vented to atmosphere instead. This process is continuous with the 

operation of the compressor unit. In the effort to reduce methane emissions, the seal gas is captured and 

destructed (methane converted to carbon dioxide) in seal gas combustors. Each compressor unit (three 

units) has a dedicated seal gas combustor.

3.5 Discharge Evaluation

The BC AQOs are provided in Section 1.3.3. The BC AQO for NO2 and SO2 are aligned with the 2020 

CAAQS (Table 1.1) (BC ENVP, 2021a). The comparison of the air quality dispersion modelling against 

the BC AQO is provided in Section 5 and in the technical data report (TDR) (Appendix C). There are 

currently no existing equipment specific emission limits in BC for the point sources outlined in Section 3.1. 
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3.6 Comparison to Regulatory Criteria

The Federal guidelines associated with minimizing emissions are outlined herein.

3.6.1 Guidelines for the Reduction of NOx Emissions from 
Combustion Turbines

The federal Guidelines for the Reduction of Nitrogen Oxide Emissions from Natural Gas–fueled 

Stationary Combustion Turbines, issued under the ECCC Canadian Environmental Protection Act

(ECCC, 2017) are applicable to technology design guidance for natural gas-fueled stationary combustion 

turbines as one of three equipment groups targeted: however, not as a specific regulatory limit or 

performance standard. The Turbine Guidelines are not expected to apply during start-up periods, 

shut-down periods, periods of part-load operation or when the ambient temperature at the point of air 

intake is less than -18 degrees Celsius. Implementation of the Turbine Guidelines at the individual project 

level falls within the jurisdiction and discretion of the applicable provincial regulatory agencies.

The Turbine Guideline states that gas fired turbines between 4 MW and 70 MW should have NOx 

emissions equal to or less than 25 ppmvd at 15% O2 (parts per million on a dry volume basis, corrected to 

15% oxygen). The selected gas turbines (BHGE PGT25+) comply with the Turbine Guideline

(ECCC 2017). 

3.7 Best Achievable Technology Assessment

Per the BC ENVP (BC ENVP, 2021c), Best Achievable Technology Assessment to Inform Waste 

Discharge Standard, a Best Achievable Technology (BAT) assessment evaluates the feasibility, reliability, 

control-effectiveness, and cost-effectiveness to determine its suitability for meeting waste discharge 

standards and protecting the environment. The BC Energy Regulator will consider the outcome of the 

BAT assessment when reviewing the final application for a WDA. 

In 2015, during the early planning and design of the Project natural gas-fired turbines were selected as 

the primary drivers for pipeline compression. The selection of the compressor technology was based on 

multiple factors, including efficiency, emissions, operational reliability, and environmental performance of 

the equipment.

A Best Available Technology Economically Achievable (BATEA) assessment was conducted as part of 

the CGL’s Greenhouse Gas (GHG) Emissions Management Plan (CGL, 2016) to support the EAC 

application process. The BATEA principles were considered when designing the Project. The assessment 

supported the final selection of the compressor station technology for the Project to prevent and minimize 

emissions; this technology was evaluated for the Project WDA application.

The BATEA assessment completed for the Project aligns with the new, broader BAT principles (BC 

ENVP, 2021c), requested as part of WDA applications. BAT represents the most effective and advanced 

technology proven in commercial applications, demonstrating feasibility, reliability, control-effectiveness, 

and cost-effectiveness in meeting environmental standards. The BAT assessment process evaluates 
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multiple waste control technologies to ensure compliance with regulatory emission guidelines while 

minimizing environmental impact. 

The BAT assessment follows the seven-step process established by the BC ENVP: 

1. Identification of information required for the BAT assessment

2. Identification of all potential technologies or options

3. Screening for feasible options

4. Comparison of the reliability of each option

5. Comparison of the control-effectiveness of each option

6. Comparison of the cost-effectiveness of each option

7. Selection of BAT

The Project BATEA assessment can be found in section 3 of the GHG Emissions Management Plan

(CGL, 2016). Below is a summary of the BATEA assessment, including the technology selection process, 

alternatives considered and key emission considerations. 

During the early design phase, CGL assessed multiple technology options before selecting natural 

gas-fired turbines for compression. This selection process involved evaluating alternatives for feasibility, 

emissions performance, reliability, and operational considerations. 

The potential technology options considered were the following: 

Electric Compressors: Evaluated but deemed impractical due to limited grid access at remote 

station locations and potential reliability issues during power outages. The integration of electric 

compression would require significant infrastructure investments that were not feasible within the 

Project’s financial and logistical framework.

Low-NOx Combustion Technology: Integrated into the selected gas turbines to minimize 

nitrogen oxide (NOx) emissions while maintaining combustion efficiency. Advanced combustion 

technology was chosen to reduce emission without compromising power output.  

Waste Heat Recovery (WHR) Systems: Assessed for feasibility but deemed unsuitable due to 

site-specific constraints such as space limitations and intermittent load profiles.  

Dry Low Emissions (DLE) Turbines : Selected due to their superior performance in reducing 

NOx emissions by 80-90% compared to older technologies. The adoption of these turbines 

ensures compliance with regulatory standards while maintaining operational efficiency.

Natural gas-fired turbines were chosen based on their ability to operate in cold-weather conditions, meet 

regulatory emission guidelines, and provide reliability during shutdowns and start-ups. Unlike 

electric-driven compressors, which were dismissed due to grid power unavailability and reliability 

concerns, natural gas-fired turbines offer a robust solution that balances emissions, operational efficiency, 

and environmental impact.
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Natural gas-fired turbines were selected to optimize GHG emissions and CACs. However, emissions 

control decisions require a careful balance, as reducing one pollutant can inadvertently increase others. 

Examples include:

NOx Emissions vs. GHG Emissions: Low-NOx emissions at part-load operations (<90%) are 

achieved in most DLE turbines through air bleeding, leading to less efficient combustion and 

increased GHG emissions. While low-NOx units are optimal for full-load operations, setting 

stringent NOx limits on part-load operations can drive up overall GHG emissions.

NOx Emissions vs. PM2.5 Emissions: Selective catalytic reduction (SCR) systems reduce NOx 

emissions but can result in higher PM2.5 emissions due to ammonium sulfate formation.

NOx Emissions vs. Ammonia (NH3) Emissions: SCR systems lower NOx emissions but result 

in ammonia slip, which requires careful control to prevent environmental release. SCR also 

requires supply of ammonia to remote compressor stations.

In Section 3.1. of the BATEA assessment, aero-derivative DLE units, such as the General Electric

LM2500+ and Rolls Royce RB211, were identified in initial design as the best options due to their ability 

to reduce NOx emissions by 80-90% while maintaining high reliability and efficiency (CGL, 2016). A 

comparison of these units characteristics are found in Appendix E of the Greenhouse Gas Emissions 

Technical Data Report submitted as part of the EAC application (CGL, 2014). In final design of the 

Project, CGL has selected the BHGE PGT25+, which is the current available unit from the manufacturer 

with similar specification to the GE LM2500+. 

Reasons for this selection included the following:

Advanced DLE combustion technology significantly reduces NOx emissions compared to 

uncontrolled units.

These turbines offer unparalleled reliability and efficiency improvements within the energy sector.

Unlike SCR systems, DLE turbines require lower maintenance and staffing while avoiding 

ammonia-related safety, environmental, and operational risks.

Technologies deemed infeasible included:

Selective Catalytic Reduction (SCR) Systems: Rejected due to high ammonia slip risks, 

operational challenges across varying temperature conditions, and safety concerns related to 

ammonia storage and transport at remote locations.

Electric Compressors: As previously noted, grid power limitations and reliability concerns made 

them impractical.

Flare Systems for Venting Control: Not required due to the infrequency of blowdowns and 

logistical constraints at remote sites.
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The rationale for not selecting SCR Systems were the following:

The transportation and storage of ammonia (anhydrous or aqueous urea) pose safety and 

environmental risks. Accidental releases could impact local populations.

SCR systems are best suited for base-load operations within a narrow temperature band and do 

not perform well under the variable load conditions required for pipeline systems operating in 

BC’s diverse climate.

In conclusion, the 2016 selection of natural gas-fired turbines for pipeline compression was based on a 

comprehensive BATEA assessment, balancing emissions performance, operational reliability, and 

environmental impact (CGL, 2016). While alternative technologies were considered, the options to use 

the GE LM2500+ or Rolls Royce RB211 turbines were determined to be the most effective solution for 

achieving emission compliance while maintaining system reliability. In final design of the Project, CGL has 

selected the BHGE PGT25+, which is the current available unit from the manufacturer with similar 

specification to the GE LM2500+. 
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4 Receiving Environment 

The following receiving environment setting sections provide information regarding existing environmental 

conditions prior to the proposed air emissions discharge.

4.1 Geophysical Information

The Project is located in the Regional District of Fraser - Fort George at an elevation of 854 m above sea 

level (asl). The higher elevations are towards the southwest and west portions of the CALMET 

meteorological model domain and the lowest elevations are in the southwest portions of the domain. 

Terrain in the region is complex ranging from approximately 700 m to over 2,600 m asl.

4.2 Ecosystems 

The dominant land cover in this rural remote region is evergreen forest, with some deciduous forest. 

Evergreen forest dominates in the immediate vicinity of the Mount Bracey CS. No red- or blue-listed

plants or ecological communities have been identified in proximity to the Project. Soils mapped along the 

Coastal GasLink pipeline right-of-way as part of the Application for an Environmental Assessment 

Certificate are typical of forested lands in central British Columbia and include orthic brunisols, dystric 

brunisols, cumulic regosols and orthic gleysols. 

One watercourse, an unnamed tributary to the Anzac River is located adjacent to the Project. Site 

assessments in 2013 and 2019 determined that the watercourse provide limited spawning habitat or 

potential for fish migration. The Anzac River is located approximately 700 m northwest of the Project, 

which drains to the west before ultimately joining the Parsnip River.

4.2.1 Human Health Receptors

There are no permanent residents in the vicinity of the Mount Bracey CS; therefore, there are no sensitive 

receptors for the Project. Three temporary trapping and hunting camps have been identified within 1.5 km 

of the Project. The camps are occupied temporarily during the year and as such there is the potential for 

exposure to pollutants while the camp is occupied. These temporary camps have been included in the 

receptor grid as receptors of interest but are not considered sensitive receptors because they are not 

permanently occupied.
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4.3 Climate and Meteorology 

4.3.1 Climate

As noted in Section 4.1, the Project is located in the Regional District of Fraser - Fort George; this is in the 

Sub-Boreal Spruce zone characterized by hot summers and cold winters (CCAP, 2025). 

Historically, the region has excellent forage production capacity without the need for irrigation with only 

1.4% of the agricultural land requiring irrigation in 2016. The growing season is a few months long, but 

the major climate limitation in the area are the long cold winters and cool nighttime temperatures. Most of 

the region is associated with soil that is high in clay and with appropriate management, the soil can

produce forage and grain crops.

Data from Canadian Climate Normals (CCN) Stations are used to describe mean and extreme weather 

conditions observed over a 30-year period. To describe existing climatic conditions near the Mount 

Bracey CS, 1991 to 2020 climate normals are the most recent available (ECCC, 2023). The closest CCN 

station near the Project is the Mackenzie (Composite) climate station (ECCC, 2023). The Mackenzie 

(Composite) climate station is comprised of three climate stations – Mackenzie Airport, Mackenzie, and 

Mackenzie A. The long-term data from the Mackenzie (Composite) climate stations represents a 

combination of the data from the three climate stations that are joined together to create a 30-year (1991 

to 2020) data series for this location. Canadian Climate Normals are calculated by the ECCC using the 

recommended methods for validity established by the World Meteorological Organization (WMO) (ECCC, 

2023). The Mackenzie Airport, Mackenzie, and Mackenzie A climate stations are located approximately 

72 km northwest of the Mount Bracey CS and their elevations range from 690 m to 694 m asl.

Annual average temperatures range from -9.8 to 15.8°C. The average annual precipitation in Mackenzie 

(Composite) is 608.7 millimetres (mm). Further detailed information on the regional climate, including 

descriptions of temperature, precipitation, and wind patterns is provided in the TDR (Appendix C).  

4.3.2 Meteorology

Meteorology plays a major role in determining air quality changes downwind of emission sources. 

Meteorology over the study area varies with time of day, time of the year, and can vary by location 

because of terrain and land-cover influences. Statistical summaries of meteorological conditions that may 

affect the discharge plume dispersion patterns are provided in the TDR (Appendix C), including further 

information on: 

The CALPUFF modelling system (CALPUFF and CALMET) used to assess air quality effects 

associated with all emission scenarios. The CALPUFF model is a refined model that applies 

terrain and meteorological data (CALMET), and uses plume rise, dispersion, and terrain 

algorithms. 
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The Weather Research and Forecasting (WRF) model selected as the prognostic model for the 

CALMET modelling. It is a next-generation mesoscale numerical weather prediction system 

designed to serve both operational forecasting and atmospheric research needs. The CALMET 

meteorological model is a diagnostic model. It uses interpolation schemes that can rely on 

empirical relationships to account for topographical or other influences that can occur between 

the observing sites.

CALMET was used to produce hourly three-dimensional meteorological fields (i.e., winds, 

temperatures, and turbulence) for a five-year period (January 1, 2011, to December 31, 2015). 

Using five full years of data allows CALMET to reproduce a wide range of meteorological 

conditions that could occur over the study area.

Meteorological measurements including visibility and surface winds (direction and speed), surface 

temperatures, mixing heights, stability classes, and precipitation.

4.4 Airshed

The Project is located within a remote area within the Regional District of Fraser - Fort George, in the 

Central Interior zone in BC, approximately 198 km northeast of Prince George. A location map is provided 

in Figure 1.1. There are no industrial facilities and industrial sources of CACs within 5 km of the Project. 

The overall air quality near the facility is good, where CAC concentrations are well below the BC AQO 

most of the time. The nearest continuous ambient air quality monitoring stations are located at least 

76 km from the Project. Without industrial facilities and associated monitoring stations within 5 km of the 

Project, the characterization of air quality conditions relies on representative monitoring stations located 

elsewhere in the province. Representative monitoring stations are chosen based on similar air quality 

setting to that of the Project. The characteristics of a representative monitoring station include similarities 

of emission sources, and terrain and meteorology influences.  

4.4.1 Existing Air Quality 

To characterize baseline air quality conditions near the Project, data from four representative monitoring 

stations were analyzed. The Blueberry First Nation School monitoring location is located 212 km 

northeast of the Mount Bracey CS and considered conservative and representative of background NO2

concentrations, including influences from rural residential heating and traffic, with little to no influence 

from a major industrial NOX emission source similar to the Project location. The Pine River Hasler 

monitoring station is located 76 km north of the Mount Bracey CS and is used to assess baseline ambient 

concentrations of SO2. This monitoring station is considered representative of the area due to its rural 

location. The Peace Valley Attachie Flat Upper Terrace monitoring station is located 156 km northeast of 

the proposed Mount Bracey CS and provides the PM2.5 baseline ambient data. This monitoring station is 

considered representative of the Project location area due to its rural location. The Kamloops 

Brocklehurst monitoring station is located 491 km south-southeast of the Mount Bracey CS and was used 

to assess baseline ambient concentrations of CO. It is noted that the Kamloops Brocklehurst continuous 

monitoring station is within an urban area; therefore, their measured background concentrations are

expected to be generally higher than what is typical for the remote areas where the Project is located. 

However, there is limited CO monitoring in British Columbia and no CO monitoring in rural areas. 
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A summary of existing air quality for the Project is presented in Table 4.1, with further information 

provided in the TDR (Appendix C). The 1-hour, 8-hour, and 24-hour values represent a high percentile 

value of the measured time series. The annual averages are represented by a mean value. The values of 

the applicable BC AQO are presented for reference purposes. 

Data from the representative monitoring stations indicate baseline concentrations are less than the 

BC AQO. 

Table 4.1 Summary of Existing Air Quality Based on Measurements at the Closest, Most 
Representative Stations

Substance Averaging Period Baseline Concentration 
(µg/m3) a 

BC AQO / 2025 CAAQS b

NO2
c 1-hour d 16.6 113 / 79

Annual e 2.1 32 / 23

SO2
f 1-hour g 11.5 183 /170

Annual h 0.9 13 / 11

PM2.5
 i 24-hour j 18.6 25

Annual k 4.5 8

CO l 1-hour m 515.2 14,300

8-hour n 515.2 5,500

Notes:
a Baseline air quality data was developed by Stantec from BC Air Data Archive Website and British Columbia ENVP 

1998-2023 summary spreadsheets (BC ENVP, 2024a) 3 assume standard 
conditions of 25°C and 101.325 kPa.

b BC AQO and 2025 CAAQS are as described in Section 1.3.3 and Table 1.1. It is noted that the BC AQO for NO2

and SO2 are equivalent to the 2020 CAAQS. The 2025 CAAQS are presented for informational purposes.
c NO2: The database for NO2 observations used for baseline at Blueberry First Nation School are for 6/23/2016 to 

11/28/2017.
d NO2: The 1-hour baseline NO2 concentration was determined based on the 98th percentile of the daily 1-hour 

maximum concentrations over for 2017 (BC ENVP, 2024a). This value is provided here for characterizing existing 
conditions. 

e NO2: The annual NO2 baseline concentration was determined based on the average of 1-hour values for 6/23/2016 
to 11/28/2017.

f SO2: The British Columbia ENVP summary database for SO2 observations at Pine River Hasler are for 2021 - 2023.
g SO2: The 1-hour baseline SO2 concentration was determined based on the daily 1-hour maximum concentrations, 

followed by the calculation of the 99th percentile for each year, and then averaged over the 3-year period.  
h SO2: The annual SO2 baseline concentration was determined based on the average of annual mean values for the 

3-year period.
i PM2.5: The British Columbia ENVP summary database for PM2.5 observations at Peace Valley Attachie Flat Upper 

Terrace are for 2019 - 2021.  
j PM2.5: The 24-hour PM2.5 baseline concentration was determined based on the average of the 98th percentile values 

for the 24-hour averaging interval over the 3-year period.
k PM2.5: The annual PM2.5 baseline concentration was determined based on the average of the annual mean values 

over the 3-year period.
l CO: The British Columbia ENVP summary database for CO observations at Kamloops Brocklehurst is for 2010, 

which is the most recent year.
m CO: The 1-hour and 8-hour baseline CO concentrations were determined based on the 98th percentile of 1-hour 

CO concentrations for 2010.  
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4.4.2 Air Quality Management Programs

There are air quality management programs across Canada at the national, regional, and provincial 

scales. A high-level description is provided below. 

4.4.2.1 National and Regional: The National Air Quality Management 
System (or AQMS)

The AQMS was developed to standardize a patchwork of air quality regimes and practices across 

Canada. The AQMS provides a uniform, consistent, science-based measure of protection for human 

health and the environment while building capacity and avoiding duplication of effort among federal and 

provincial regulators. The AQMS has established CAAQS and Base-Level Industrial Emission 

Requirements (BLIERS) for facilities. Under the AQMS framework, pollutant concentrations within air 

zone are compared to the CAAQS, including the more stringent 2025 CAAQS. 

4.4.2.2 Provincial: Air Zone Management

Under the AQMS, air zones are the basis for monitoring, reporting, and taking action on air quality. Air 

zones are areas that typically exhibit similar air quality characteristics, issues, and trends. It is the 

responsibility of each province and territory to delineate and manage their air zones based on local 

conditions. BC has been delineated into a total of seven air zones. These include the Georgia Strait, 

Coastal, Lower Fraser Valley, Southern Interior, Central Interior, Northwest, and Northeast Air Zones. The 

Regional District of Fraser - Fort George and the Project location are encompassed within the Central 

Interior Air Zone. 

To avoid duplication of effort, air zone management plans in BC are built upon existing local air 

management plans. Where the CAAQS are being approached or exceeded, additional work may be 

required to ensure that good air quality is achieved. In such cases, BC ENVP will work with affected 

stakeholders, including local air management committees and emitters to develop the appropriate actions 

given local conditions. The latest report issued for the Central Interior Air Zone is for the three-year period 

of 2019 to 2021, which includes metrics and air zone management levels for NO2, SO2, O3 and PM2.5 from 

various monitoring stations within the airshed (BC ENVP, 2021b).  

For the 2019 to 2021 reporting period, the Central Interior Air Zone achieved the CAAQS for ozone (O3), 

NO2 and SO2, but not for PM2.5 (BC ENVP, 2021b). The nearest monitoring station to the Project included 

in the metrics for PM2.5 in the 2019 to 2021 Air Zone Report is the Vanderhoof station, located 

approximately 152 km southwest of the Project. Additional details are provided in the Air Zone Report 

(2019-2021) (BC ENVP, 2021b). 
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5 Air Quality Assessment 

The Project is located at a remote area with no background industrial facilities within 5 km; therefore, only 

the Project emissions were modelled. The existing air quality before the Project are represented by

baseline data from representative monitoring stations (Section 4.4.1). The impacts on air quality as a 

result of the Project are summarised in Section 5.1. Dispersion modelling was completed in compliance 

with the BC ENVP’s Air Quality Dispersion Modelling Guideline (Guideline) (BC ENVP, 2022a). 

5.1 Airshed Impact Assessment

An integral part of the process of seeking a WDA for Project air emissions is the development of the TDR 

(Appendix C). The TDR describes the Project’s emissions, their dispersion in the atmosphere, and their 

effect on air quality both individually (Project-Alone Case) and in combination with existing conditions

(Application Case). Dispersion modelling is employed to predict concentrations of CACs and rates of 

deposition for acidifying substances at ground-level where they potentially interact with sensitive 

receptors (i.e., vegetation, soil, surface water, and human health receptors). An important aspect of the 

TDR is to document the dispersion modelling methodology and provide evidence that the work is credible, 

defensible, and can be used to reliably inform air quality management decisions.

A substantial effect on air quality is one where concentrations of air contaminants are likely to exceed the 

applicable objectives for air quality (i.e., to be high in magnitude) and are of concern relative to the 

geographical extent of predicted exceedances, their frequency of occurrence, and the presence of 

potentially susceptible receptors (e.g., human, wildlife, vegetation, soils, or water bodies) that uptake 

ambient air. Air quality effects that are assessed as substantial represent an alteration of air quality that is 

large, and of increased concern for decision-makers.  

The TDR includes the following (but not limited to) (refer to Appendix C):

Description of the air quality dispersion modelling approach and methodologies (as detailed in the 

Dispersion Modelling Plan (the Plan) [Appendix D]) 

Quantification of CAC emissions; four species of CACs were assessed in the dispersion 

modelling: NO2, SO2, PM2.5, and CO

Existing atmospheric conditions

Emissions inventory of continuous emission sources

Application of a combined baseline and background concentration to account for anthropogenic 

emissions from local domestic sources (e.g., home heating and transportation) and 

non-anthropogenic sources (i.e., fugitive dust, global transport of volcanic emissions). 

Modelling results for the aforementioned emission sources. 

The conclusions of the dispersion modelling for the Project Case and Application Case are summarized in 

Section 5.1.1 and Section 5.1.2. 
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5.1.1 Predicted Changes to Air Quality Associated with the 
Proposed Project Emission Sources

Dispersion modelling was used to determine predicted concentrations of CAC associated with the Project 

emission sources. The Project-Alone Case is a modelling scenario that consists of emission sources from 

only the Project.

The maximum predicted concentrations for NO2, SO2, PM2.5 and CO for the Project-Alone Case are below

the BC AQO (Table 5.1). Further details of the air quality assessment for the Project are provided in 

Appendix C. 

Table 5.1 Mount Bracey Compressor Station Project-Alone Case Dispersion 
Modelling Results

CAC Averaging 
Period

Maximum Predicted 
Concentrations 
(µg/m3) 

AQO / 2025 CAAQS 
(µg/m3) 

Percentage of British 
Columbia AQO 
(%)

NO2 1-hour 62.0 113 / 79 55

Annual 12.9 32 / 23 40

SO2 1-hour 3.1 183 / 170 2 

Annual 0.5 13 / 11 4 

PM2.5 24-hour 0.7 25 / 27 3 

Annual 0.2 8 / 8.8 3 

CO 1-hour 95.3 14,300 1 

8-hour 41.1 5,500 1 

Notes:

Achievement for each parameter and time averaging interval is as described in the notes section of Table 1.1. 

NO to NO2 conversion is using OLM Northeast BC Zone (Appendix C) (BC ENVP, 2022b). 

BC AQO and 2025 CAAQS are as described in Section 1.3.3 and Table 1.1. It is noted that the BC AQO for NO2 and 
SO2 are equivalent to the 2020 CAAQS. The 2025 CAAQS are presented for informational purposes. 
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5.1.2 Predicted Cumulative Changes to Air Quality in the Study 
Area

The Application Case is a modelling scenario that consists of emission sources from only the Project 

(Project-Alone case) plus the baseline air quality (Section 4.4.1 and the TDR [Appendix C]) near the 

Project. 

The maximum predicted concentrations for NO2, SO2, PM2.5 and CO for the Application Case with 

baseline added are below the BC AQO (Table 5.2). Further details of the air quality assessment for the 

Project are provided in Appendix C. The Application Case modeling results show that predicted 

concentrations at the receptor of interest, i.e., the temporary camp included in the receptor grid, are below 

the BC AQO. The effects on air quality as a result of the Project are considered not substantial.

Table 5.2 Mount Bracey Compressor Station Application Case Dispersion Modelling Results

CAC Averaging 
Period

Maximum Predicted 
Concentrations 
Including Baseline 
(µg/m3) 

AQO / 2025 CAAQS 
(µg/m3) 

Percentage of British 
Columbia AQO 
(%)

NO2 1-hour 76.7 113 / 79 68

Annual 15 32 / 23 47

SO2 1-hour 14.6 183 / 170 8 

Annual 1.4 13 / 11 11

PM2.5 24-hour 19.3 25 / 27 77

Annual 4.7 8 / 8.8 59

CO 1-hour 610.5 14,300 4 

8-hour 556.3 5,500 10

Notes:

Achievement for each parameter and time averaging interval is as described in the notes section of Table 1.1. 

NO to NO2 conversion is using OLM Northeast BC Zone (Appendix C) (BC ENVP, 2022b). 

BC AQO and 2025 CAAQS are as described in Section 1.3.3 and Table 1.1. It is noted that the BC AQO for NO2 and 
SO2 are equivalent to the 2020 CAAQS. The 2025 CAAQS are presented for informational purposes. 

5.2 Limitations of Modelling Results 

The ability of the dispersion model to predict ambient concentrations depends on the accuracy of the 

source and emission inventory, the meteorology, and the assumptions used to represent the atmospheric 

physics and chemistry processes. Dispersion models are reasonably reliable in estimating the magnitude 

of highest concentrations occurring sometime and somewhere within an area. The application of 

dispersion models is viewed as a “best estimate” approach, and this approach should be viewed as 

acceptable to the regulatory decision maker.
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5.2.1 Meteorological Uncertainty

Meteorological conditions vary systematically and randomly from year to year, with season, and with time 

of day. In addition, meteorological conditions at any given time can vary with location because of the 

presence of local tree canopy or terrain influences. It is important to include a wide range of possible 

meteorological conditions in the assessment. The application of five years of meteorological data instead 

of the normal three years provides the opportunity to include a wide range of conditions that can affect 

dispersion of air emissions. Uncertainty in meteorological conditions included in the air quality modelling 

arises from assumptions made in the meteorological model and the quantity and quality of observed data 

used for model initialization. (BC ENVP, 2022a). 

5.2.2 Quality Assurance and Quality Control

A numerical air quality simulation model is one of the powerful tools available to estimate the effect of air 

emissions on ambient air quality. The air quality assessment required the preparation of a large amount 

of numerical data for model input and the processing of a large amount of numerical data output from the 

model. A number of quality assurance and quality control checks were undertaken for all components of 

the assessment. These included the following:

Emissions inventory: The Project emissions inventory was constructed using standard 

methodologies based on available engineering information. The air emissions inventories for 

other facilities were based on information taken from recent publications. The information 

contained in these publications has already been reviewed by stakeholders, including regulatory 

agencies. The emission inventory included in the Plan (Appendix D) was reviewed for logical 

consistency to confirm values, such as emission rates, stack heights, diameters, exhaust

temperatures, and velocities, were within the range of typical values for each source type.

Meteorology: The output of the CALMET model was compared with observations to confirm 

consistency. Wind direction, wind speed, temperature, mixing height and stability were prepared 

(Appendix D of the TDR [Appendix C]) for the ECCC Mackenzie Airport station for comparison to 

measured data and to confirm reasonable model performance. 

Model application: CALPUFF concentration predictions were rationalized against the emission 

inventory information to verify that model concentration predictions are logically consistent with 

the source emission inventory (e.g., high concentrations occur where expected). During 

post-processing, if unexpected model results were found, they would be investigated and 

rationalized in detail to confirm consistency with model input.

The air quality dispersion modelling assessment was undertaken by Stantec’s air quality team working 

together under the direction of the air quality discipline lead. Critical components of the quality 

assurance/quality control process were numerous progressive reviews and ongoing communication 

among team members.
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5.2.3 Model Prediction Confidence

Uncertainty associated with dispersion model predictions stems from two main areas (U.S. EPA, 2005): 

Reducible uncertainty—results from uncertainties associated with the input values and with the 

limitations of the model physics and formulations. Reducible uncertainty can be reduced by better 

(i.e., more accurate and representative) measurements and improved model physics.

Inherent uncertainty—associated with the stochastic nature of the atmosphere and its 

representation. Models predict concentrations that represent an ensemble average of numerous 

repetitions for the same nominal event. An individual observed value can deviate significantly 

from the ensemble value. This uncertainty may be responsible for a ±50% deviation from the 

measured values.

Predictions for a specific site and time are often poorly correlated with observed values. This poor 

correlation can often be related to errors in wind direction. For example, an uncertainty of 5º to 10º in wind 

direction can produce a concentration error in the 20% to 70% range (U.S. EPA, 2005). 

The U.S.EPA provides guidance to decision makers relative to model uncertainty (U.S. EPA, 2005). 

Specifically, it recommends that model predictions be accepted as a “best estimate,” until sufficient 

technical progress has been made to meaningfully implement concepts dealing with uncertainty.

After considering the sources of uncertainty in the dispersion modelling assessment it is concluded that 

confidence in the assessment is high. The work is credible, defensible, and can be used to reliably inform 

air quality management decisions. 
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6 Identification of Receiving Environment 
Information Gaps

There are no substantial gaps in meteorological and air quality information that are relevant to the 

assessment of this application. The ambient air quality and meteorology monitoring stations  are 

considered representative for the Project. Both the quality and quantity of data (spatially and temporally) 

are adequate to characterize the receiving environment. These data are discussed in the Section 4.4.1

and the TDR (Appendix C).
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7 Other Discharges

7.1 Effluent 

“Effluent” includes both process effluent and collected precipitation (runoff) from areas that might be 

contaminated by the operations. No process effluent will be generated by the Project.  

The Mount Bracey CS has been designed such that precipitation that falls within the facility fenceline will 

discharge passively from the site. This discharge is planned such that there will be no accumulation of 

discharged water on the surface of the ground. Discharge will not occur on unstable slopes and will not 

cause erosion or result in measurable downward or outward movement of soil, rocks, snow, ice, mud or 

debris. 

7.2 Hazardous Waste Management

If hazardous wastes are generated at the facility, they will be managed and disposed of following the 

requirements of the BC Hazardous Waste Regulation (HWR) (BC ENVP, 2024b) and as per the CGL 

Environmental Management Plan. 
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8 Environmental Management System

8.1 Corporate Environmental Policy

CGL has adopted the corporate environmental policy of its parent company, TC Energy. TC Energy 

(TCE) plans and executes work in compliance with applicable environmental legal requirements and 

TCE’s policies, procedures, specifications and standards. 

TCE's corporate environmental policy details their commitments to stewardship, protection, and 

performance. Coastal Gaslink is committed to being responsible environmental stewards of the land and 

dedicated to developing innovative solutions to manage their environmental footprint while providing 

responsible, safe, and affordable energy to the North American economy. Coastal Gaslink will monitor, 

measure, assess and communicate their environmental performance and recognize the importance of 

learning from their experiences to continually improve efforts to protect the environment.

Furthermore, Coastal GasLink will implement the environmental management measures and 

commitments within the Project Environmental Management Plan to avoid or reduce potential adverse 

effects of construction and operations of the Mount Bracey CS and adhere to permit requirements.

8.2 Statutory Requirements

Coastal GasLink has regulatory requirements on environmental matters under federal and provincial 

legislation, including the following: 

BC Environmental Assessment Act

BC Air Quality Objectives (BC ENVP, 2021)

Environmental Management Act (2003)

BCER Fugitive Emissions Management Guideline (2025)

Multi Sector Air Pollutants Regulation

BC Energy Resource Activity Act (ERAA)

8.3 Industry Sector-Specific Standards

The characteristics of the air emissions at Mount Bracey will be that of sweet natural gas combustion. 

Emissions controls will be applied to turbine compressors and engine-driven power generators to meet 

requirements of the Guidelines for the Reduction of Nitrogen Oxide Emissions from Natural Gas –fueled 

Stationary Combustion Turbines and the Multi-Sector Air Pollutant Regulation. In addition, the use of seal 

gas and vapour combustors will reduce methane emissions to meet requirements in the Drilling and 

Production Regulation.  



Mount Bracey Compressor Station Permit Application Technical Assessment Report
Section 8 Environmental Management System
June 16, 2025

CGC16362-STC-EN-RPRT-0002 Rev 0 IFU 31

8.4 Existing Management Plans 

The following are TCE and Coastal GasLink management plans that focus on air emissions management:

Coastal GasLink Pipeline: Section 06 Atmospheric Environment Environmental Assessment 

Certificate application (2014)

Coastal GasLink Environmental Management Plan (EMP)

Coastal GasLink Greenhouse Gas Emissions Management Plan (2016)

Fugitive Emissions Management Plan (2025) 

8.5 Operations Plans and Procedures

8.5.1 Commissioning Plan

Once construction of the turbine compressors is complete, the commissioning program will begin which 

requires several hours for running each of the turbine compressor units including the following:

Complete testing of all safety systems

Confirming all alarms and shutdowns

Anti-surge testing

Engine vibration testing

Performance testing

Compressor mapping

Emissions testing

Engine baseline run

For the PPUs, commissioning will also require testing of each generator and engine package including 

the following:

Complete testing of safety systems

Confirmation of all alarms and shutdowns

Engine vibration testing

Emissions testing

Load bank testing and ramping

Once testing of the PPUs is complete they will be utilized to supply power to the compressor station.
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8.5.2 Maintenance Start-up and Shutdown Plan

Coastal GasLink will follow the requirements of the Drilling and Production Regulation, including the 

recommendations in the Flaring and Venting Reduction Guideline in the operation and maintenance of 

this compressor station. 

At start-up, some venting will be necessary while air is purged from the system and gas is 

brought back into the system. These events are short-term. 

Certain planned maintenance events will result in necessary venting of natural gas to 

atmosphere, and it is expected that these events could happen approximately every 1 to 5 years 

or as critical maintenance requires. For these types of maintenance events the compressor 

station will be blown down to remove natural gas from the work areas. Gas from the unit and from 

station piping will be vented to atmosphere. These blowdown events are short-term.
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9 Monitoring Programs and Reporting

9.1 Monitoring

CGL will install two passive monitors for the quarterly measurement of NO2 (in ppb) along or near the 

facility fenceline. The monitoring program will follow the passive monitoring siting requirements outlined in 

the B.C. Field Sampling Manual (BC ENVP, 2020). Siting of the passive monitors will take into 

consideration the dispersion modelling results, prevailing wind direction, proximity to the onsite equipment 

and to sensitive receptors. CGL may modify or discontinue the monitoring program with written approval 

from BCER. 

9.2 Stack Testing

9.2.1 Turbine Engines

CGL will complete an initial performance test for each combustion turbine proposed within six months of 

the turbine commencing normal operations. Testing will be completed to demonstrate compliance with the 

NOX emission limits outlined in the WDA. Thereafter, the combustion turbines will undergo a 

NOX-emission performance test once per calendar year. The initial and annual tests will be completed in 

accordance with the ECCC Guidelines for the Reduction of Nitrogen Oxide Emissions from Natural 

Gas-fuelled Stationary Combustion Turbines (ECCC, 2017). 

9.2.2 Rich Burn Primary Power Unit Generator Drivers

CGL will complete a post catalytic converter emission test on the proposed PPU drivers after the initial 

break in period and every 8,600 hours of run time. The testing for the PPU drivers will be conducted in 

accordance with the B.C. Field Sampling Manual (BC ENVP, 2020). 

The MSAPR prescribes testing and emission reporting requirements for stationary engines (ECCC, 

2016). A rich-burn engine is defined as one which has a less than 4% oxygen content in the exhaust 

determined by volume on a dry basis. The rich burn PPU drivers will comply with the MSAPR NOX

emission values for a rich-burn engine and regular performance tests as outlined in MSAPR (ECCC, 

2016). 

9.3 Venting

The Project has identified six venting locations. Venting has not been quantified for the WDA because it 

will be managed under the Drilling and Production Regulation (BCER, 2010). 
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9.4 Reporting

CGL will prepare an annual report including periods of commissioning, starting-up and shutting down of 

compressor drivers and PPU/APU, passive monitoring program, stack testing results and NO2 emissions 

resulting from the switching events.
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1 Introduction

Coastal GasLink Pipeline Ltd. (CGL) retained Stantec Consulting Ltd. (Stantec) to conduct air dispersion 

modelling and prepare a technical data report to support the application to the British Columbia (BC) 

Energy Regulator (BCER) for a Waste Discharge Authorization (WDA) for the Mount Bracey Compressor 

Station (CS) (the Project).

This technical data report (TDR) provides details on the methods and results of the air quality dispersion 

modelling and evaluates changes in air quality associated with the emissions from the Project.

1.1 Project and Site Description

CGL constructed and will operate a natural gas pipeline (the CGL pipeline) from the area near the 

community of Groundbirch (approximately 40 km west of Dawson Creek, British Columbia [BC]) to the 

LNG Canada Development Inc. (LNG Canada) liquified natural gas (LNG) export facility (LNG Canada 

export facility) near Kitimat, BC. CGL will leverage this existing infrastructure with the construction of the 

Cedar Link Project; a connector pipeline, a meter station and a new compressor station (Mount Bracey) to 

enable the delivery of an additional 0.4 billion cubic feet per day (bcf/day) of natural gas from the CGL 

pipeline to the Cedar LNG Project, a proposed floating LNG facility in Kitimat, BC.  

The Mount Bracey CS is located at the CGL pipeline Kilometer Post (KP) 163 in the Regional District of 

Fraser - Fort George (Figure 2.1). Construction of the Project commenced in 2024 and will be in service in 

2028. 
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2 Methods

2.1 Study Area Boundaries

The local and regional study areas presented in this TDR represent the areas covered by the air quality 

dispersion modelling assessment. This assessment allows for an understanding of the environment in 

support of the Project-specific effects assessment and the cumulative effects assessment. This includes 

study of both existing air quality and the predicted effects of the Project plus operation of foreseeably

planned and approved regional projects.  

The dispersion of emissions from the Project are dictated by local meteorology, which is influenced by the 

surrounding complex terrain. There is a combined local and regional study area for the purposes of this 

air quality assessment. This area is hereafter referred to as the study area. The Project is located in BC’s 

Interior Plateau, near the Anzac River, approximately 25 km to the northeast of the community of 

Anzac, BC. The dominant land cover in this rural remote region is evergreen forest, with some deciduous 

forest. Evergreen forest dominates in the immediate vicinity of the Mount Bracey CS. Terrain in the region 

is complex ranging from approximately 700 to over 2,400 m above sea level (asl). Higher terrain occurs 

near the northeast and lower terrain to the southwest. The Universal Transverse Mercator (UTM) 

coordinates of the Project center is 549,576 m E and 6,085,740 m N, Zone 10 (NAD 83). The facility is 

located approximately 838 m asl.

The study area for the Mount Bracy CS is defined by a 22 km by 22 km CALPUFF modelling domain 

selected to assess the potential effects of emissions from the Project on the surrounding air quality. 

Figure 2.1 illustrates the study area and the local terrain in the domain. The modelling domain 

(study area) capture the most important Project-related effects, including locations where predicted 

concentrations decrease to approximately 10%, or less, of the British Columbia Air Quality Objectives 

(AQOs) on a Project-alone basis (see Section 3.1). 
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2.2 Level of Assessment

The British Columbia Ministry of Environment and Climate Change Strategy (BC ENV) Air Quality 

Dispersion Modelling Guideline (Guideline) (BC ENV, 2022a) defines three levels of air quality 

assessment that vary in the degree of detail and scope. Sections 1.5 and 2.2 of the Guideline (BC ENV, 

2022a) indicate that a Level 3 modelling assessment using the CALPUFF modelling system is 

appropriate for modelling air emissions associated with the Project due to the wind flow in the region and 

multiple emission sources. Dispersion modelling methods for this assessment followed the Guideline (BC 

ENV, 2022a). 

2.3 Applicable Objectives for Air Quality

Effects on air quality are determined, in part, by comparing predicted concentrations of criteria air 

contaminants (CACs) to the Air Quality Objectives (AQOs). The AQOs are a suite of ambient air quality 

criteria that have been developed provincially and nationally to inform decisions on the management of air 

contaminants (BC ENV, 2021a). The AQOs are used to gauge current and historical air quality and guide 

decisions on environmental impact assessments and authorizations. In British Columbia, the BC ENV 

have stated that the British Columbia AQOs are applicable beyond the facility fenceline (BC ENV, 2020); 

(BC ENV, 2016). Where exceedances of the AQO are predicted through dispersion modelling, the BC 

ENV considers the context of magnitude, frequency, timing, and proximity to sensitive receptors. Should 

there be exceedances of the AQO, the BC ENV would manage these in accordance with the federal 

Air Zone Management Framework (Canadian Council of Ministers of Environment (CCME, 2019)) for 

improvements in air quality across the affected area and would include all important sources (BC ENV, 

2020). 

The CACs considered in this assessment as the key pollutants emitted to the atmosphere at the Mount 

Bracey CS are nitrogen dioxide (NO2), fine particulate matter less than 2.5 microns in diameter (PM2.5), 

sulphur dioxide (SO2) and carbon monoxide (CO). The applicable regulatory criteria for the CACs are 

shown in Table 2.1. 

The BC AQOs for NO2 are based on the Canadian Ambient Air Quality Standards (CAAQS), announced 

by the Government of Canada in 2017 (Canadian Environmental Protection Act (CEPA), 2017) for the 

year 2020. The CCME (CCME, 2019) has stated that achievement of the CAAQS is determined on an 

airshed and air zone basis using air quality monitoring data over broad geographical areas. The CAAQS

were not developed to be applied to determine the acceptability of individual projects and facilities and 

were not developed to be used as fenceline standards (CCME, 2019). Rather, they are used by provinces 

and territories to guide air zone management actions intended to reduce ambient concentrations below 

the CAAQS and prevent CAAQS exceedances. 

Ambient air quality monitoring stations located at or near the property (fence) line of an industrial facility 

should not be used for CAAQS reporting unless the monitoring station is near a populated area or a 

sensitive ecosystem ( (CCME, 2020a), (CCME, 2020b)). 
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British Columbia ENV has not stated if the 2025 CAAQS will be adopted as BC AQOs. Regulatory 

agencies have expressed an interest in referencing objectives other than the AQO in assessments. 

Specifically, they are interested in referencing the Canadian Ambient Air Quality Standards (CAAQS) for 

other years (CCME, 2021). The 2025 CAAQS are considered in this assessment for information 

purposes. Effects on air quality are evaluated using the BC AQO. The regulatory criteria for NO2, PM2.5, 

SO2 and CO applicable to this assessment are shown in Table 2.1. 

Table 2.1 Applicable Air Quality Criteria

CAC Averaging Interval
AQO

(µg/m3) a 
2025 CAAQS

(µg/m3) b 

NO2 1-hour 113c 79

Annual 32d 23

PM2.5 24-hour 25e 27

Annual 8f 8.8

SO2 1-hour 183g 170

Annual 13h 11

CO 1-hour 14,300 - 

8-hour 5,500 - 

Notes: 
a BC ENV 2021a 
b CCME 2021 (CCME, 2021). The other regulatory criteria are for the year 2025 for nitrogen dioxide (NO2) and 

sulphur dioxide (SO2), and 2020 for respirable particulate matter (PM2.5). The statistical forms for each are the 
same as those for the AQO

c Achievement for 1-hour NO2 is based on 3-year average of the annual 98th percentile of daily 1-hour maximum. 
This requires the extraction of the highest predicted 1-hour value at each location for each day, followed by the 
calculation of the 98th percentile (the eighth highest) of those 365 values for each year, and then the average of the 
three annual values.

d Achievement for annual NO2 is based on the average of all 1-hour average concentrations over a single calendar 
year.

e Achievement for PM2.5 is based on annual 98th percentile of daily average, average over one year
f Achievement for PM2.5 is based on annual average, average over one year
g Achievement for 1-hour SO2 is based on 3-year average of the annual 99th percentile of daily 1-hour maximum. 

This requires the extraction of the highest predicted 1-hour value at each location for each day, followed by the 
calculation of the 99th percentile (the fourth highest) of those 365 values for each year, and then the average of the 
three annual values.

h Achievement for SO2 is based on the average of 1-hour concentrations averaged over one year

Source: BC ENV 2020
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2.4 Other Regulatory Criteria 

Other criteria important for assessment of potential air quality effects have been included. This 

assessment includes the critical levels listed in the International Cooperative Programme on Modelling 

and Mapping of Critical Levels and Loads and Air Pollution Effects, Risks and Trends (CLRTAP 

(Convention on Long-range Transboundary Air Pollution), 2004). 

The critical levels employed in this assessment are presented in Table 2.2. They consider the annual 

average concentrations for NOX. Note that the NOX parameter is “NOX as NO2” (NOX = NO + NO2), and 

not NO2 alone.  

Table 2.2 Criteria from Other Jurisdictions (Critical Levels)

CAC Averaging Interval
Critical Level

(µg/m3) Vegetation Note

NOX as NO2 Annual 30 Protective of 95% of species at a 95% 
confidence level

Source: (CLRTAP (Convention on Long-range Transboundary Air Pollution), 2004)

Should exceedances of the critical levels be predicted a suitable management and monitoring plan will be 

discussed in the Application. 

2.5 Regional Atmospheric Conditions

This section describes the existing regional conditions in the study area. The background climate and 

meteorology, and air quality are described. Understanding both the existing climate and air quality, and its 

relationship with the landscape, helps establish the link between cause (emissions) and effect 

(resultant changes in air quality) and supports the Project air quality assessment.

2.5.1 Climate and Meteorology

2.5.1.1 Climate

Climate is defined as the weather conditions prevailing in an area over a long-time interval. The regional 

climate of the study area is continental, with long cold winters and short warm summers. Annual average 

precipitation is low in the interior plains (GoC, 2015). 

The climate of the Mount Bracey CS site is characterized using the 30-year Environment and 

Climate Change Canada (ECCC) Canadian Climate Normals (1991–2020) for Mackenzie (Composite)

climate station (ECCC, 2024). The Mackenzie (Composite) climate station is comprised of three climate 

stations – Mackenzie Airport, Mackenzie and Mackenzie A. The long-term data from the Mackenzie 

(Composite) climate station, represents a combination of the data from the three climate stations that are 

joined together to create a 30-year (1991 to 2020) data series for this location. Canadian Climate Normals 

are calculated by the ECCC using the recommended methods for validity established by the World 
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Metrological Organization (WMO) (ECCC, 2023). The Mackenzie Airport, Mackenzie, and Mackenzie A

climate stations are located approximately 72 km southwest of the Mount Bracey CS and their elevations 

range from 690 to 694 m asl.

2.5.1.1.1 Air Temperature

The daily average temperature in Mackenzie (Composite) is 3.2 degrees Celsius (°C). January is the 

coldest month, and July is the warmest (-9.8°C and 15.8°C, respectively, daily average temperature). 

Extreme temperatures vary from -45°C (January 26,1997) to 35.8°C (July 13, 2007). 

2.5.1.1.2 Precipitation

The average annual precipitation in Mackenzie (Composite) is 608.7 millimetres (mm). November is the 

wettest month (70.3 mm), and April is the driest (29.1 mm). The extreme daily precipitation is 50.2 mm 

(June 9, 2017) and the extreme snow depth is 124 cm (February 28,1994).

2.5.1.2 Meteorology

Meteorology is the study of the changes in wind speed and direction, temperature, air pressure, humidity, 

and other parameters in the atmosphere. Local meteorological conditions influence the transport and 

dispersion of air emissions. Wind speed, wind direction, and atmospheric turbulence are major 

meteorological elements that influence the transport and dispersion of particulate and gaseous emissions.

The Guideline (BC ENV, 2022a) requires the application of at least three years of meteorological data as 

input for dispersion modelling and recommends use of a BC ENV-supplied Weather Research and 

Forecasting (WRF) meteorological dataset. The WRF model allows for the dynamical spatial and 

temporal downscaling of reanalysis datasets to predict site-specific meteorological conditions more 

accurately. Hourly-averaged meteorological data from BC ENV were applied as input to CALMET and 

CALPUFF based on the WRF model output for the years 2011–2015, developed by Exponent (Exponent 

Inc., 2021). These meteorological data were used in dispersion modelling and are discussed in 

Section 2.7.2, and presented in detail in the CALMET Appendix (Appendix B).

2.5.2 Baseline Air Quality

It is useful in this type of study to know the predicted incremental air quality contribution of the source or 

sources being modelled. It is also important to understand the cumulative changes to air quality. This is 

especially important when comparing model predictions to the air quality objectives. The cumulative air 

quality is calculated by accounting for the contribution from all sources except the source or sources 

being modelled (called “baseline”) and adding that to the predicted increment from the Project. 

The cumulative air quality is given by: 

Cumulative = Baseline + Predicted Increment from the Project 
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The Guideline ( (BC ENV, 2022a): Section 8.1) states that baseline may be determined from air quality 

monitoring data or may be estimated from modelling other contributing sources or a combination of both. 

Choosing the appropriate baseline concentration can be critical in assessing overall air quality. In order of 

priority, the information sources used to establish the baseline concentration level are:

A network of long-term ambient monitoring stations near the source under study

Long-term ambient monitoring at a different location that is adequately representative

Modelled baseline

In this work, baseline air quality is determined by monitoring data. The baseline values are derived from 

the most recent and representative years of ambient air quality data in BC ENV’s annual summaries of 

British Columbia ambient air quality data (BC ENV, 2024a). Baseline concentrations for selected 

substances were established based on data from three existing monitoring stations that are considered 

representative of the Project study area. 

A summary of the representative long-term monitoring station locations and CACs considered in the 

development of these values are provided in Table 2.3. The monitoring station selected for each 

parameter is the most representative location with respect to the Project.

Table 2.3 Summary of Nearby Long-Term Monitoring Stations

Monitoring Station
Elevation

(m asl)

Location (UTM NAD83)

Data Period a

CACs Monitored

m E M N Zone NO2 SO2 PM2.5 CO

Blueberry First 
Nation School

675 616,089 6,285,782 10 6/23/2016 to 
11/29/2017

x - - - 

Pine River Hasler 602 564,672 6,162,659 10 2021 to 2023 - x - - 

Peace Valley 
Attachie Flat Upper 
Terrace 

480 597,982 6,232,937 10 2019 to 2021 - - x - 

Kamloops 
Brocklehurst 

347 683,824 5,619,419 10 2010 - - - x 

Notes:

M asl = metres above sea level; UTM = Universal Transverse Mercator; NO2 = nitrogen dioxide; SO2 = sulphur 
dioxide; PM2.5 = respirable particulate matter; CO = carbon monoxide
a Data periods for calculating baseline air quality
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The Blueberry First Nation School monitoring data are derived from the most recent and representative 

years of ambient air quality data in BC ENV’s annual summaries of British Columbia ambient air quality 

data (BC ENV, 2024a). The NO2 Guidance (BC ENV, 2022b) provides three options to add baseline. 

Based on the emission sources at the Mount Bracey CS, the 288-value array was used to represent

baseline (Table 2.4).

Table 2.4 288-Value Array NO2 Baseline Summary

Hour of 
Day

NO2 Baseline Value 
(µg/m3) 

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

0 13.9 13.2 8.5 3.2 3.0 5.3 3.0 3.2 4.7 5.6 16.5 12.4

1 13.0 5.8 13.2 2.8 34.0 5.3 2.8 3.4 3.9 5.1 16.2 12.0

2 13.2 7.9 9.4 7.7 11.8 5.3 3.0 3.9 4.1 5.1 15.6 13.0

3 12.0 5.8 10.9 5.5 6.6 4.7 3.0 3.9 3.2 4.1 13.7 13.7

4 12.4 8.8 10.5 4.7 8.6 4.1 3.8 4.1 3.0 3.9 11.5 14.5

5 13.0 6.2 7.9 4.9 9.4 3.8 3.0 5.5 2.6 3.9 11.8 18.4

6 11.5 6.8 6.4 6.6 7.5 3.0 2.8 9.2 2.4 3.9 10.0 16.7

7 10.5 8.1 8.1 5.8 2.6 3.6 3.2 7.3 3.0 7.9 10.2 17.1

8 11.3 8.6 7.7 4.3 2.8 3.6 3.6 3.9 2.3 7.1 12.4 17.7

9 10.5 15.8 9.6 3.2 3.2 3.0 4.9 3.9 3.4 7.0 13.0 19.4

10 7.3 8.5 7.9 4.5 2.6 4.1 3.0 4.5 3.2 6.0 9.8 14.9

11 6.2 8.3 6.8 3.8 1.9 3.4 4.5 4.9 3.8 5.6 10.2 11.1

12 8.1 7.5 5.6 3.4 2.3 2.1 3.2 4.9 3.2 5.3 9.8 10.3

13 8.5 8.3 4.7 3.0 2.6 2.1 3.8 4.3 1.9 4.1 9.2 9.0

14 8.1 9.0 4.7 1.5 2.1 2.4 2.1 3.9 1.5 3.8 9.2 8.6

15 10.3 12.0 5.5 3.4 2.1 1.7 2.8 3.2 1.1 3.8 12.4 9.0

16 12.6 12.6 6.0 3.6 2.3 2.1 2.1 3.4 1.5 4.5 15.8 11.5

17 19.4 10.7 7.3 2.4 1.7 2.3 1.3 3.2 1.7 4.1 16.9 14.5

18 21.2 19.0 9.6 2.6 4.7 3.0 1.3 3.6 3.0 4.9 16.5 12.8

19 21.2 17.3 19.6 4.1 2.4 3.0 2.1 3.4 3.8 4.5 15.4 16.7

20 22.9 17.1 10.3 7.0 3.8 2.8 3.4 1.9 3.4 6.8 12.6 12.8

21 20.5 18.6 9.8 6.2 7.9 4.1 3.4 3.2 4.3 6.4 13.2 12.2

22 16.7 16.7 10.3 4.3 4.5 5.3 4.7 3.0 4.9 5.8 8.6 11.7

23 16.2 15.6 9.2 4.7 4.1 5.3 3.2 3.2 4.3 4.9 14.9 11.8

Notes: 

Blueberry First Nation School monitoring data for 2016 to 2017 (BC ENV, 2024).

An array consisting of these values are repeated over model period: first highest measured value for each hour in 
each month, then averaged over each year
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Table 2.5 summarizes high percentile baseline values consistent with section 8.1.4 of the Guideline (BC 

ENV, 2022a). With this approach, baseline is characterized as a large increment of measured values 

(i.e., 99th and 98th percentile of the daily one-hour maximum values for sulphur dioxide and nitrogen 

dioxide, respectively, the 98th percentile for other hourly and daily averages, and the mean values for 

annual averages). These values are expected to conservatively represent the greatest effects of all local 

industrial sources, natural background concentrations (globally and regionally), plus minor sources not 

modelled in the base case (local home heating, vehicle emissions, food preparation, and road dust).

Table 2.5 Summary of Baseline Consistent with the Guideline

CAC Averaging Period
Baseline Concentration a

(µg/m3) 

NO2
 b  1-hour c 16.6

Annual d 2.1

SO2
 e  1-hour f 11.5

Annual g 0.9

PM2.5
 h 24-hour i 18.6  

Annual j 4.5  

CO k  1-hour l 515.2  

8-hour l 515.2  

Notes:
a Baseline air quality data was developed by Stantec from BC Air Data Archive Website and British Columbia ENV 

1998-2023 summary spreadsheets (BC ENV, 2024b) 3 assume standard 
conditions of 25°C and 101.325 kPa.

b NO2: The database for NO2 observations used for baseline at Blueberry First Nation School are for 6/23/2016 to 
11/28/2017.

c NO2: The 1-hour baseline NO2 concentration was determined based on the 98th percentile of the daily 1-hour 
maximum concentrations over for 2017 (BC ENV, 2024b). This value is provided here for characterizing existing 
conditions. Baseline NO2 concentrations used for dispersion modelling are provided in the 288-value array in Table 
2.4

d NO2: The annual NO2 baseline concentration was determined based on the average of 1-hour values between  
6/23/2016 and 11/28/2017.

e SO2: The British Columbia ENV summary database for SO2 observations at Pine River Hasler are for 2021 - 2023.
f SO2: The 1-hour baseline SO2 concentration was determined based on the daily 1-hour maximum concentrations, 

followed by the calculation of the 99th percentile for each year, and then averaged over the 3-year period.
g SO2: The annual SO2 baseline concentration was determined based on the average of annual mean values for the 

3-year period.
h PM2.5: The British Columbia ENV summary database for PM2.5 observations at Peace Valley Attachie Flat Upper 

Terrace are for 2019 - 2021.
i PM2.5: The 24-hour PM2.5 baseline concentration was determined based on average of the 98th percentile values for 

the 24 hour averaging interval over the 3-year period.
j PM2.5: The annual PM2.5 baseline concentration was determined based on the average of the annual mean values 

over the 3-year period.
k CO: The British Columbia ENV summary database for CO observations at Kamloops Brocklehurst is for 2010, 

which is the most recent year.
l CO: The 1-hour and 8-hour baseline CO concentrations were determined based on the 98th percentile of 1-hour 

CO concentrations for 2010.
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2.6 Emission Inventory Overview

The dispersion modelling assessment considered two modelling scenarios:

Project-Alone Case: This modelling scenario includes two gas-fired turbines (compressor drivers), three

gas-fired power generators, three seal gas combustors and six glycol heaters, all operating at emission 

rates consistent with full equipment capacity. Units designated as infrequent, backup or emergency 

equipment (i.e., one standby gas-fired turbine) will be depicted in the modelling exercise as not operating.

Application Case: This modelling scenario includes emissions from the Project-Alone Case plus the 

Baseline.

2.6.1 Project-Alone Case

The Project-Alone Case emission rates are based on the conservative assumption that the continuous 

operating sources at the Mount Bracey CS operate at their maximum rated capacity simultaneously. The 

Project will have a total of three gas-fired turbines, four gas-fired generators, six glycol heaters, and three 

seal gas vapour combustors. During normal operations, The Project-Alone Case modelling scenario

includes emissions from two BHGE PGT25+ gas turbines, and three Waukesha gas generators, six glycol 

heaters, and three seal gas vapour combustors. One gas-fired turbine and one gas-fired generator are

used as backup therefore are depicted as not operating in the model. Project-Alone Case emissions are 

summarized in Table 2.6. 

The NOX emission rate for the gas-fired turbines (25 ppm NOX at 15% O2) meet the requirements of the 

Canadian Guidelines for Reduction of Nitrogen Oxide Emissions for Natural Gas-fuelled Stationary 

Combustion Turbines (ECCC, 2017). For the gas fired generators, an emission rate of 1.0 g/kWh was 

used in the assessment, as provided by CGL. This is lower than the originally proposed 2.7 g/kWh in the 

modelling protocol, which was based on federal Multi-Sector Air Pollutant Regulations compliance limit. 

The 1.0 g/kWh rate more accurately represents the engines that will be installed at the site.

The NOX emission rate for the glycol heaters is based on U.S. EPA AP-42 (1998) emission factor for 

small uncontrolled heaters (0.098 lb/MMBtu) (U.S. EPA, 1998). Based on the heat input capacity of the 

glycol heaters they are not required to meet emission limits for heaters under the Multi-Sector Air 

Pollutant Regulations.
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Table 2.6 Project-Alone Case Emission Summary

Project-Alone Case

Emission Rate 
(t/y) 

NOX SO2 PM2.5 CO

Two (2) Gas-Fired Turbines a 164.9 8.2 2.0 144.5

Six (6) Glycol Heaters 4.5 0.2 0.1 3.8

Three (3) Gas-Fired Generators 22.3 0.4 0.3 5.1

Three (3) Seal Gas Combustors  1.8 0.1 0.03 1.5

Project-Alone Case Total 193.5 8.8 2.4 154.9

Notes: 

Sum of individual equipment may not add up to total due to rounding
a One gas-fired turbine and one generator are on standby are not included in total. 

2.6.2 Application Case

The Application Case includes emissions from the Project-Alone Case plus the Baseline.

2.7 Dispersion Modelling Methodology

Effects of Project-operation CAC emissions on ambient air quality were assessed using dispersion 

modelling. Dispersion models provide a scientific link between the emission sources and downwind 

concentration profiles associated with the sources. Dispersion models incorporate meteorological 

conditions to account for the transport and dilution of the plume in the atmosphere and incorporate terrain 

influences. The dispersion modelling was conducted in accordance with the Guideline (BC ENV, 2022a).  

2.7.1 Dispersion Model Selection

Following the Guideline (BC ENV, 2022a) a Level 3-type assessment was conducted. The CALPUFF 

modelling system (J.S. Scire, 2000) used included the following components:

CALMET v6.5.0 for the meteorological model

CALPUFF v7.2.1 for the dispersion model

The CALPUFF modelling was conducted for a five-year interval dictated by the availability of prognostic 

meteorological data for the years 2011–2015. Stantec developed post-processing tools were used in this 

assessment which provide predicted concentrations at modelled receptors for applicable regulatory 

averaging intervals.

CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Air Quality Technical Data Report for Cedar Link Project: Mount Bracey Compressor Station
Section 2 Methods
June 16, 2025

CGC16362-STC-EN-RPRT-0001 Rev 1 IFU 13

2.7.2 Meteorology

For this assessment, the CALMET model was run in WRF-only mode by using BC ENV WRF 4 km data 

for the period of January 1, 2011 to December 31, 2015. There are no surface and upper air stations 

within or near the CALMET domain. Figure 2.2 is a wind rose for the Site derived from the 2011–2015 

CALMET data set. It generally indicates surface patterns are dominated by winds from southeast.

Figure 2.2 Mount Bracey Compressor Station CALMET Wind Rose
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2.7.3 Modelling Domain, Receptors, Land Use, and Terrain

Study area boundaries were established to focus the scope of the assessment and to enable a 

meaningful analysis of potential effects on air quality arising from the Project. It was determined that a 

22 km by 22 km area centred on the Project is sufficient to determine the effect of Project emissions on 

air quality. The study area boundaries enclose the concentration contours attributable to the Project that 

are greater than 10% of the applicable regulatory criteria in accordance with the Guideline (BC ENV, 

2022a). 

The CALPUFF Appendix (Appendix C) details how the modelling was performed, consistent with the 

Guideline (BC ENV, 2022a). 

Ground-level air concentrations on and outside the plant boundary were predicted according to the 

Guideline (BC ENV, 2022a), using a series of nested Cartesian grids with increasing receptor density with 

proximity to the Site. The receptor grids and their corresponding spacing are as follows:

20 m receptor spacing along the Project boundary

50 m spacing for the 3.5 km by 3.5 km area centered on the Project  

250 m spacing for the 14 km by 14 km area centered on the Project 

500 m spacing for the 22 km by 22 km area centered on the Project  

The “plant boundary” is the term used in the Guideline ( (BC ENV, 2022a): section 7.3) to describe a line 

of receptors that demarcates the potential for public access and therefore public versus worker exposure. 

Often the highest predicted concentrations are on or very close to the Project boundary. The boundary for 

this assessment is defined as the compressor station fenceline, where access to the Mount Bracey CS is 

restricted. 

Within the plant boundary, meeting occupational health and safety criteria are of primary importance. 

The applicable regulatory criteria for this assessment are applied to areas where there is public access on 

and beyond the plant boundary. 

The described grid comprises 9,278 receptor locations. The extent of the receptor grid is considered 

sufficient to indicate the magnitude and spatial variation of the ground-level concentrations resulting from 

the Project emissions. The maximum concentrations are resolved within a spatial resolution of 50 m since 

the maxima occur on the plant boundary. 

A map of the CALPUFF domain (22 km by 22 km) and gridded receptors is provided in Appendix C. 

There are no permanent residents in the vicinity of the Project; therefore there are no sensitive receptors 

for the Mount Bracey assessment. Three temporary trapping and hunting camps near the Project have 

been identified within 1.5 km of the Project. The camps are not occupied permanently; however, there is a 

potential for exposure to pollutants while the camp is occupied. Therefore, the temporary camps have 

been included in the receptor grid as a receptor of interest. 
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2.7.4 Oxides of Nitrogen to Nitrogen Dioxide Conversion

Oxides of nitrogen (NOX) are primarily comprised of NO and NO2. Only NO2 concentrations have 

applicable AQOs. Therefore, it is important to be able to estimate the portion of the predicted 

concentrations of NOX that are comprised of NO2. For this assessment, the NOx concentrations will be 

predicted using the CALPUFF model. The NOx to NO2 conversion will be carried out using the ozone 

limiting method (OLM) consistent with Section 3.2.1.3.1 and Appendix C of the Guidance for NO2

Dispersion Modelling in British Columbia (NO2 Guidance) (BC ENV, 2022b). The northeast BC ozone 

data array provided in Appendix C of the NO2 Guidance will be used for the conversion of NOX to NO2 

(BC ENV, 2022b). As CALPUFF does not have the capability to apply stack-specific unique in-stack ratio 

(ISR) values, a NOX emission weighted average ISR value was applied based upon the Project NOX

emissions and recommended ISR values provided in Appendix B of the NO2 Guidance. Table 2.7

presents a summary of the source-specific recommended ISR, total Project NOX emissions for each 

equipment class, and the emission weighted average ISR of 0.100 that was used to carry out the NOX to 

NO2 conversion. In addition, modelling results using the Ambient Ratio Method 2 (ARM 2) to convert 

predicted NO to NO2 are provided in Appendix E. 

Table 2.7 Equipment Specific and Emission Weighted In-Stack Ratios 

Equipment Class Fuel Type
Recommended 

ISR a

Total Project NOx 
Emissions 

(t/y) 
Emission 

Weighted ISR

Turbine Natural Gas 0.065 165 0.100

Reciprocating IC Engine b Natural Gas 0.187 60.3

Boiler/Heater c Natural Gas 0.100 6.3

Notes:
a The ISR is the in-stack-ratio of NO2/NOX and can vary from 0 to 1. A value of 1 indicates 100% of NOX is NO2.
b The ISR for the reciprocating internal combustion engine will be used for the gas-fired generator.
c The ISR for the boiler will be used for the vapour seal gas combustor. 

The emission weighted ISR is calculated as follows:

Emission weighted ISR = 

(Turbine ISR × Turbine NOX emissions) + (Reciprocating IC Engine ISR ×Reciprocating IC Engine NOX

emissions) + (Boiler/Heater ISR × [Seal Gas Combustor + Heaters] NOX emissions) / Total Project NOX

emissions

2.7.5 Secondary Particulate Formation and Particle Deposition

The remoteness of the facility location and the relatively modest quantities of chemically reactive 

emissions limit the usefulness of invoking chemical transformations and particle deposition. CALPUFF 

options for depicting chemical transformations and particle deposition are not employed in this 

assessment.
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2.7.6 Building Plume Downwash Effects

Buildings or other solid structures can affect the flow of air near a source and may induce building 

downwash effects caused by eddies on the downwind side. Downwash effects have the potential to 

reduce plume rise and affect dispersion. 

It has been determined that there is potential for building downwash. Building downwash was modelled 

consistent with section 7.6 in the Guideline (BC ENV, 2022a). For sloped or peaked roofs, the building 

height is equivalent to halfway between the trough and the peak, consistent with BC ENV direction. The 

emission sources, buildings, and structures that were considered in the downwash modelling are shown 

in Figure 2.3. 
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3 Results 

Dispersion modelling is used to predict the maximum NO2, PM2.5, SO2 and CO concentrations for the 

Project-Alone Case and Application Case. The assessment for Mount Bracey CS is based on several 

conservative assumptions including the following: 

Adding a substantial baseline concentration to existing source predictions assumes baseline is 

always elevated.

Modelled emission sources (except as noted for the gas-fired turbine) are assumed to operate at 

maximum emission rates and maximum power output simultaneously and continuously. 

Maximum predicted concentrations portray occurring during adverse dispersion meteorology over 

a five-year period.

Baseline values are added to the Application Case. These predictions are presented in tabular form and 

discussed in the following sections. Isopleth figures showing predicted concentrations (by case) are 

presented in Appendix D. 

3.1 Project-Alone Case

Project-Alone Case emission scenario consists of all continuous emission sources at Mount Bracey CS

with the exception of one gas turbine and one gas generator assumed to be in standby. Predicted NO2, 

SO2, PM2.5, and CO concentrations are presented in Table 3.1, and Figures D-1 and Figure D-8 

(Appendix D).

Table 3.1 Project-Alone Case Dispersion Modelling Results for Compressor Station

CAC
Averaging 

Period

Maximum 
Predicted 

Concentrations
(µg/m3) 

BC AQO 
(µg/m3) 

CAAQS 2025
(µg/m3) 

Percentage of 
British 

Columbia AQO
(%)

NO2 1-hour 62.0 113 79 55

Annual 12.9 32 23 40

SO2 1-hour 3.1 183 170 2 

Annual 0.5 13 11 4 

PM2.5 24-hour 0.7 25 27 3 

Annual 0.2 8 8.8 3 

CO 1-hour 95.3 14,300 - 1 

8-hour 41.1 5,500 - 1 

Note:

Achievement for each parameter and time averaging interval is as described in the notes section of Table 2.1. 
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The maximum 98th percentile of the predicted daily one-hour maximum ground-level NO2 concentration 

for the Project-Alone Case is 60.4 µg/m3, which is less than the BC AQO. Figure D-1 and Figure D-2 

(Appendix D) shows that this maximum occurs on the Project north plant boundary. The maximum 

predicted annual average ground-level NO2 concentration is 12.9 µg/m3, which is less than the BC AQO. 

Figure D-3 and Figure D-4 (Appendix D) shows that this maximum occurs on the Project north plant 

boundary.

The maximum 99th percentile of the predicted daily one-hour maximum ground-level SO2 concentration 

for the Project-Alone Case is 3.1 µg/m3, which is less than the BC AQO. Figure D-5 (Appendix D) shows 

that this maximum occurs on the Project north plant boundary. The maximum predicted annual average 

ground-level SO2 concentration is 0.5 µg/m3, which is less than the BC AQO. Figure D-6 (Appendix D) 

shows that this maximum occurs on the Project north plant boundary.  

The maximum 98th percentile of the predicted daily maximum ground-level PM2.5 concentration for the 

Project-Alone Case is 0.7 µg/m3, which is less than the BC AQO. Figure D-7 (Appendix D) shows that this 

maximum occurs on the Project west plant boundary. The maximum predicted annual average 

ground-level PM2.5 concentration is 0.2 µg/m3, which is less than the BC AQO. Figure D-8 (Appendix D) 

shows that this maximum occurs on the Project north plant boundary.

The maximum 99th percentile of the predicted daily one-hour maximum ground-level CO concentration for 

the Project-Alone Case is 95.3 µg/m3, which is less than BC AQO. The maximum predicted 8-hour 

average ground-level CO concentration is 41.1 µg/m3, which is less than the BC AQO. 

As the temporary camp was included in the receptor grid, modeling results show that predicted 

concentrations at this location is below the BC AQO.

3.2 Application Case

Application Case emission scenario consists of all continuous emission sources at the Mount Bracey CS

plus the baseline concentrations. The predicted concentrations for the Application Case are based on 

normal operation with sources operating at 100% of rated capacity for each equipment plus the baseline.

Predicted NO2, SO2, PM2.5, and CO concentrations are presented Table 3.2, and Figures D-9 through 

D-16 (Appendix D).  
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Table 3.2 Application Case Dispersion Modelling Results for Compressor Station

CAC
Averaging 

Period

Maximum 
Predicted 

Concentrations
(µg/m3)

Baseline 
(µg/m3)

Maximum 
Predicted 

Concentration 
Including 
Baseline
(µg/m3)

BC AQO 
(µg/m3)

CAAQS 
2025

(µg/m3)

Percentage 
of British 
Columbia

AQO 
(%)

NO2 1-hour 62.0 288-value 
array 
(Table 2.4) 

76.7 113 79 68

Annual 12.9 2.1 15 32 23 47

SO2 1-hour 3.1 11.5 14.6 183 170 8 

Annual 0.5 0.9 1.4 13 11 11

PM2.5 24-hour 0.7 18.6  19.3 25 27 77

Annual 0.2 4.5  4.7 8 8.8 59

CO 1-hour 95.3 515.2  610.5 14,300 - 4 

8-hour 41.1 515.2  556.3 5,500 - 10

Note:
Achievement for each parameter and time averaging interval is as described in the notes section of Table 2.1. 

The maximum 98th percentile of the predicted daily one-hour maximum ground-level NO2 concentration 

for the Application Case is 76.7 µg/m3, which is less than the BC AQO. Figure D-9 and Figure D-10

(Appendix D) shows that this maximum occurs on the Project north plant boundary. The maximum 

predicted annual average ground-level NO2 concentration is 15.0 µg/m3, which is less than the BC AQO.

Figure D-11 and Figure D-12 (Appendix D) shows that this maximum occurs on the Project north plant 

boundary.  

The maximum 99th percentile of the predicted daily one-hour maximum ground-level SO2 concentration 

for the Application Case is 14.6µg/m3, which is less than the BC AQO. Figure D-13 (Appendix D) shows 

that this maximum occurs on the Project north plant boundary. The maximum predicted annual average 

ground-level SO2 concentration is 1.4 µg/m3, which is less than the BC AQO. Figure D-14 (Appendix D) 

shows that this maximum occurs on the Project north plant boundary.

The maximum 98th percentile of the predicted daily maximum ground-level PM2.5 concentration for the 

Application Case is 19.3 µg/m3, which is less than the BC AQO. Figure D-15 (Appendix D) shows that this 

maximum occurs on the Project west plant boundary. The maximum predicted annual average 

ground-level PM2.5 concentration is 4.7 µg/m3, which is less than the BC AQO. Figure D-16 (Appendix D) 

shows that this maximum occurs on the Project north plant boundary.

The maximum 99th percentile of the predicted daily one-hour maximum ground-level CO concentration for 

the Application Case is 610.5 µg/m3, which is less than BC AQO. The maximum predicted 8-hour average 

ground-level CO concentration is 556.3 µg/m3, which is less than the BC AQO.  

As the temporary camp was included in the receptor grid, modeling results show that predicted 

concentrations at this location is below the BCAQO. 
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4 Summary

The purpose of this TDR is to describe the details on the methods and results of the air dispersion 

modelling assessment. The objective of this study is to document predicted changes to air quality near 

the Project associated with the addition of Project emission sources.  

To evaluate the air quality effects associated with the proposed Project, CAC emissions are estimated

and dispersion modelling is used to predict maximum expected ground-level CAC concentrations. The 

findings of the Project-Alone Case and Application Case with respect to the applicable regulatory criteria 

are summarized below: 

4.1 Findings of the Project-Alone Case Modelling

The Project-Alone Case represents typical operation and includes two gas-fired turbines, three gas-fired 

generators, three seal gas combustors, and six glycol heaters, all operating at maximum emission rates 

consistent with full equipment capacity. The backup turbine and generator are depicted as not operating. 

The predicted ground-level concentrations for NO2, SO2, PM2.5 and CO for the Project-Alone Case are all 

less than the BC AQO (Table 3.1). Modeling results showed that the receptor of interest, the temporary 

camp included in the receptor grid, had predicted concentrations below the BC AQO.

4.2 Findings of the Application Case Modelling

The Application Case includes emissions from the Project-Alone Case plus baseline. The predicted 

ground-level concentration for NO2, SO2, PM2.5 and CO for the Application Case are all less than the 

applicable regulatory criteria (Table 3.2). Modeling results showed that the receptor of interest, the 

temporary camp included in the receptor grid, had predicted concentrations below the BC AQO.
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5 Conclusions

CGL is proposing to add the Mount Bracey CS as part of the Cedar Link Project. Typical operation at 

Mount Bracey CS include two gas-fired turbines, three gas-fired generators, three seal gas combustors, 

and six glycol heaters. The backup turbine and generator are depicted as not operating. The maximum 

predicted ground-level concentrations of NO , SO , PM . , and CO, are less than the BC AQO (Table 3.1

and Table 3.2). 

The conclusions of this assessment are based on several conservative assumptions which results in 

confidence that effects are likely overestimated. The assessment assumes the concurrence of maximum, 

sustained emission rates, and evaluates a long record of meteorological data to consider adverse 

meteorological conditions. Based upon the model prediction, it is concluded that air quality in the vicinity 

of the Project is expected to remain acceptable relative to the BC AQO.  
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Abbreviations

the Application The application to the British Columbia (BC) Energy Regulator 

(BCER) for a Waste Discharge Authorization (WDA)

AFB absolute fractional bias

AQO Air Quality Objective

BC British Columbia

BCER British Columbia Energy Regulator

ENV British Columbia Ministry of Environment and Climate Change 

Strategy

°C degrees Celsius

CAAQS Canadian Ambient Air Quality Standards

CCME Canadian Council of Ministers of the Environment

CEC Commission for Environmental Cooperation

CO carbon monoxide

CGL Coastal GasLink 

g/s grams per second

ISR In-stack ratio

K Kelvin

km kilometre

KP Kilometre post 

kW kilowatt

m metre

m/s metres per second

m asl metres above sea level

m E Easting (metres)

i
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m N Northing (metres)

NAD83 North American Datum of 1983

NO2 nitrogen dioxide

NOX nitrous oxide

OLM Ozone limiting method 

PM2.5 fine particulate matter with an aerodynamic diameter less than equal 

to 2.5 micrometres

the Project the Mount Bracey Compressor Station

SO2 sulphur dioxide

t/d tonnes per day

µg/m3 microgram per cubic metre

UTM Universal Transverse Mercator

US EPA United States Environmental Protection Agency

WDA Waste Discharge Authorization

WRF Weather Research and Forecast model
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2 General 

Date: 16-June-2025 

Facility Name: Mount Bracey Compressor Station

Company:  Coastal GasLink Pipeline Ltd. 

Company Contact: Lara Smandych

Location: 

Latitude: 54.9162°N  Northing: 6,085,740 m N Zone 10

Longitude: -122.2266°E Easting: 549,576 m E  Zone 10

Air Quality Consultant and Contact Name: 

Stantec Consulting Ltd.

April Hauk

(250) 852-5921

April.Hauk@stantec.com

Stantec Consulting Ltd.

Reid Person

403-781-4159

Reid.Person@stantec.com

BCER Contact Name(s):

Rachel Butler

250-794-5220

Rachel.Butler@bc-er.ca

Level of Assessment (1, 2 or 3) and provide rational for the proposed level of assessment:

A Level 3 Assessment will be conducted to assess the air quality consequences of emissions as a result 

of operation of the Mount Bracey Compressor Station (CS) (the Project). Section 2.2.2 of the British 

Columbia Air Quality Dispersion Modelling Guideline (the Guideline) (BC ENV, 2022b) indicates that a 

Level 3 assessment is appropriate for modelling the Project’s emission sources. This is due to the 

complex topography and wind flows in the region and the multiple emission sources.

The Project is being evaluated for a British Columbia Waste Discharge Authorization (WDA). The air 

quality assessment will be conducted using the CALPUFF modeling system. The CALMET module will 

use Weather Research Forecast (WRF) data as input. 

CGC16362-STC-EN-RPRT-0001 Rev 1 IFU
CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Dispersion Modelling Plan
Coastal GasLink Mount Bracey Compressor Station
Section 2: General
June 16, 2025

CGC16362-STC-EN-PLAN-0001 Rev 2 IFU

Does this plan follow a modelling approach that is similar to the approach taken in a previous air quality 

assessment already reviewed and accepted by the Ministry? If so, provide the project name and Ministry 

contact:

This plan follows an air dispersion modelling approach typical of several recent compressor station 

modelling exercises conducted by Stantec in northeast British Columbia, but the modelling methodology 

described here is specific to the Mount Bracey Compressor Station. 
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3 Project Description and Geographic Setting

Provide an overview of the project, including process description and the purpose of the dispersion 

modelling study:

Coastal GasLink Pipeline Ltd (CGL) constructed and will operate a natural gas pipeline (the CGL pipeline) 

from the area near the community of Groundbirch (approximately 40 km west of Dawson Creek, 

British Columbia [BC]) to the LNG Canada Development Inc. (LNG Canada) liquified natural gas (LNG) 

export facility (LNG Canada export facility) near Kitimat, BC. CGL will leverage this existing infrastructure 

with the construction of the Cedar Link Project; a connector pipeline, a meter station and a new 

compressor station (Mount Bracey) to enable the delivery of an additional 0.4 billion cubic feet per day 

(bcf/day) of natural gas from the CGL pipeline to the Cedar LNG Project, a proposed floating LNG facility 

in Kitimat, BC.  

The Mount Bracey CS is located at the CGL pipeline Kilometer Post (KP) 163 in the Regional District of 

Fraser - Fort George (Figure 4.1). Construction of the Project commenced in 2024 and will be in service in 

2028. 

The purpose of this dispersion model plan is to support the application to the British Columbia (BC) 

Energy Regulator (BCER) for a Waste Discharge Authorization (WDA) for the Project.  

Provide a description of the following:

Terrain characteristics within domain: flat terrain or complex terrain (i.e., will complex flow need to be

considered?)

Dominant land cover: urban, rural, industrial, agricultural, forested, rock, water, grassland

The Project is located at an elevation of 854 m above sea level (asl). The higher elevations are towards 

the southwest and west portions of the CALMET domain and the lowest elevations are in the southwest 

portions of the domain. Terrain in the region is complex ranging from approximately 700 to over 

2,600 m asl.

The dominant land cover in this rural remote region is evergreen forest, with some deciduous forest. 

Evergreen forest dominates in the immediate vicinity of the Project. The nearest settlement is the 

community of Anzac, located 25 km to the southwest. 
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4 Dispersion Model 

4.1 Selected Dispersion Model

List model(s) and version to be used: 

The following models will be used for the Level 3 Assessment for the Project with no modifications to the 

original computer code. They have been optimized to run in a LINUX computing environment.

CALMET v6.5.0

CALPUFF v7.2.1

Stantec developed post-processing tools that provide predicted concentrations at modelled receptors for 

applicable regulatory averaging intervals. 

Specify any non-guideline models or versions (i.e., beta-test versions) planned for use. Provide rationale:

No non-guideline models or versions are planned for this assessment.

If modifications to any of the models are planned, provide a description and the rationale:

No modifications to the models are planned.

4.2 Default Switch Settings

For CALMET/CALPUFF identify any key switch settings in CALMET and CALPUFF that will be different 

from the “black (do not touch)” defaults as per Tables 6.2 and 7.1 (BC ENV 2022b). Provide rationale.

The key switch settings in CALPUFF will be the “black (do not touch)” defaults as per Table 6.2

and Table 7.1 in the Guideline (BC ENV 2022b).

The CALMET switch settings are provided in Appendix A (Table A.1).

For the CALMET model provide: 

A CALMET domain map that also shows the locations of surface meteorological stations and

upper air stations: CALMET domain map for the Project is provided in Figure 4.1. There are no

surface meteorological stations in this domain (Figure 4.1). There are no upper air stations within

or nearby the CALMET domain. See Section 10.2 for more information.

Anticipated grid resolution: 500 (m)

Number of grids in X and Y direction: NX = 100, NY = 100
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4.3 CALPUFF Receptors

4.3.1 Gridded Receptors

For the CALPUFF model

Proposed receptor grid spacing for the Project assessment (see Section 7.2 in the Guideline 

(BC ENV 2022b): 

20 m receptor spacing along the Project boundary

50 m spacing for the 3.5 km x 3.5 km area centered on the Project

250 m spacing for the 14 km x 14 km area centered on the Project

500 m spacing for the 22 km x 22 km area centered on the Project

The described grid comprises 9,307 receptor locations. This extent of the receptor grid is considered 

sufficient to indicate the magnitude and spatial variation of the predicted concentrations resulting from the 

Project emissions.

A map of the CALPUFF domain and receptor grid. 

A map of the CALPUFF domain and gridded receptors for the Project assessment is shown in Figure 4.2. 

Receptor (flagpole) height (m) (see Section 7.5 (BC ENV 2022b)). 

Flagpole receptors are not required. There are no elevated receptors of interest nearby.
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4.3.2 Sensitive Receptors

For the CALPUFF model the proposed sensitive receptors (see Section 7.4 in the Guideline 

[BC ENV 2022b]):  

There are no permanent residents in the vicinity of the Project, therefore there are no sensitive receptors 

for the Project assessment. Three temporary trapping and hunting camps near the Project have been 

identified within 1.5 km of the Project. The camps are occupied temporarily during the year but there is a 

potential for exposure to pollutants while the camp is occupied. Therefore, the temporary camps have 

been included in the receptor grid as a receptor of interest, but are not considered sensitive receptors 

because they are not permanently occupied.
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5 Planned Model Output: Air Quality Assessment Needs 

What model output is required for decision makers and stakeholders? (i.e., what is the purpose of the 

assessment?). Circle as appropriate. Air Quality: concentrations, depositions, visibility, fogging, icing, 

other (specify)

Model output for the Project will include predicted ground-level concentrations for nitrogen dioxide (NO2), 

sulphur dioxide (SO2), particulate matter with aerodynamic diameter less than 2.5 microns (PM2.5), and 

carbon monoxide (CO). The 1-hour, 8-hour, 24-hour, and annual averages will be presented following the 

statistical form of the applicable regulatory criteria used for comparison. Large scale NO2 isopleth maps 

will be provided with the predicted NO2 concentrations for the entire modelling domain.

Tables and Figures for Level 2 and 3 Assessments (see detailed list in Section 8.3.2 (BC ENV, 2022b): 

Spatial distribution maps of air quality parameters (maximums, exceedance frequencies, annual 

averages)

Figures will include spatial distribution maps of maximum predicted concentrations for NO2, and PM2.5 for 

the Project. Both hourly (i.e., 1-hour, 24-hour) and annual averages will be presented. Averages will be 

presented as the appropriate statistical form for comparison to the applicable air quality objective (AQO) 

(i.e., maximum predicted 3-year average of the 98th percentile of the daily 1-hour maximum nitrogen 

dioxide concentration). Spatial distribution maps for SO2 and CO will not be presented unless predicted 

concentrations are greater than 50% of the AQO. 

If exceedances of the applicable regulatory criteria are predicted, the list of receptors that exceed the 

metric and figures showing the frequency (i.e., % of hours) of exceedance will be included.   

Tables of maximum short and long term average air quality parameters (locations and associated 

meteorological conditions)

Tables of maximum predicted concentrations for NO2, SO2, PM2.5, and CO equivalent to the statistical

form of the applicable AQO (i.e., maximum predicted 3-year average of the 98th percentile of the daily 

1-hour maximum nitrogen dioxide concentration) will be provided. If exceedances are predicted, the areal

extent, frequency, and meteorological circumstances associated with those exceedances will be

investigated.

Tables of air quality parameters at select receptors of interest (maximums, frequency distributions)

Tables of air quality parameters will be provided for the receptors of interest (Figure 4.2).  

Tables of air quality parameters under abnormal emission situations (upsets, start-up)

Normal operation with sources operating at 100% of rated capacity represents worst case emissions and 

is the basis of the assessment. 
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Switching events, in which the standby compressor or power generator are brought up to full power and 

an operating compressor or power generator are then ramped down, will be discussed in the Technical 

Assessment Report. Due to the short duration (less than20 minutes per event) and limited data available 

to quantify emissions under reduced loads, it is not practical to incorporate these events into dispersion 

modelling. Switching events emissions will be compared to steady state operations qualitatively to 

support a discussion of air emissions associated with these events. Switching events are anticipated to 

occur less than 50 times per year.

Output spatial scale: near-field (<10 km), local (<50 km), regional (>50 km)

Figures will be provided for study area (Facility: 50 km by 50 km) if complex spatial distribution of 

concentrations is predicted in the vicinity of the Project, additional figures for the near-field will be 

investigated. 

Special output required for vegetation, health risk or visibility assessments

Effects on human health, and visibility, are not assessed for the Project. There are no sensitive receptors 

nearby to warrant a human health study. The Project’s emission sources burn natural gas and have low 

potential for impacts to visibility.

Other (specify): There are no other tables or figures proposed at this time. 
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6 Emission Sources and Characteristics 

6.1 Contaminants Emitted for Each Emission Scenario

Provide the following details of the sources to be modelled, type, contaminants, basis of emissions. 

Characteristics of emissions from the Project operation sources consist of those from the combustion of 

fuel gas. The Project’s emissions include oxides of nitrogen (NOx), SO2, PM2.5 and CO. These substances 

will be carried forward in each model scenario discussed below. For each model scenario and for the

substances modelled, the source type is Point (P).  

6.2 Emission Inventory

The proposed operations will include three gas-fired turbines, four gas-fired generators, three seal gas 

combustors and six glycol heaters on site. Two turbines will operate at any given time, the third turbine is 

standby. The third standby plant's ancillary equipment (specifically the generators, glycol heaters, and 

seal gas combustor) will run at all times to maintain the standby plant in a state of readiness. The fourth 

generator (A0, Building #26 on the plot plan) will only run when one of the other three generators are not 

running. It may be used to backfeed any of the plants if the generator is out of service for maintenance or 

due to failure.

There will be a domestic (food) waste incinerator onsite, but it is not considered a continuous source, and 

therefore, is not including in modelling. 

Emission factors for NOX and CO are provided by CGL, vendor data or based on AP-42 published 

emission factors (Table 6.1). The sulphur content in source fuel gas for the Project is provided by CGL for 

the emission sources included in the assessment. For the PM2.5 emission factors, a more up-to-date 

study by Canadian Energy Partnership for Environmental Innovation (CEPEI) was used (CEPEI, 2024). 

Maximum emission rates are applied in the CALPUFF modelling. 

Design information for the Project including building dimensions, stack heights and diameters are based 

on site layout and configuration provided by CGL. 

Table 6.1 presents the stack parameters, emission rates and source of data for the proposed equipment.

Stack parameters and emission rates for the gas-fired turbines, gas-fired generators and the glycol 

heaters are provided by CGL. The emission rates presented in Table 6.1 are for each unit. The 

cumulative emissions are presented in Section 6.3. 

CGC16362-STC-EN-RPRT-0001 Rev 1 IFU
CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Dispersion Modelling Plan
Coastal GasLink Mount Bracey Compressor Station
Section 6: Emission Sources and Characteristics
June 16, 2025

CGC16362-STC-EN-PLAN-0001 Rev 2 IFU 13

Table 6.1 Stack Parameters and Emission Rates for the Proposed Equipment

Source Identification
BHGE PGT25+ Gas 

Turbine Source of Data
Waukesha Gas 

Generator L5794GSI Source of Data
Seal Gas Vapour 

Combustors Source of Data
Auxiliary Utility 
Glycol Heaters Source of Data

Unit Description Continuous CGL Continuous CGL Continuous CGL Continuous CGL

Number of units 2 (+1 Standby) CGL 3 (+1 Standby) CGL 3 CGL 6 CGL

Source Type Point CGL Point CGL Point CGL Point CGL

Capacity – Heat Input (based on HHV) MMBtu/hr 290 Stantec b 9.47 Stantec b 1.5 CGL 1.92 CGL

GJ/hr 306 Stantec b 9.99 Stantec b 1.6 Stantec b 2.03 Stantec b

kW 85,000 Stantec b 2,775 Stantec b N/A N/A 563 CGL

Output Rating (Assume LHV) MMBtu/hr N/A Stantec b N/A N/A N/A N/A 1.47 Stantec b

GJ/hr 111 Stantec b 3.06 Stantec b N/A N/A 1.55 Stantec b

kW 30,900 CGL 850 CGL N/A N/A 431 CGL

Fuel Type Fuel Gas CGL Fuel Gas CGL Fuel Gas CGL Fuel Gas CGL

Fuel Gas Consumption Rate 103m3/d 188.8 Stantec b 6.2 Stantec b 0.99 Stantec b 1.25 Stantec b

Sulphur Content b ppmv 22.0 CGL 22.0 CGL 22.0 CGL 22.0 CGL

Exhaust Gas Flow Rate kg/s 82.9 CGL 0.93 Vendor Data c N/A N/A N/A N/A

Exhaust Gas MW kg/kmol 28.5 CGL N/A N/A N/A N/A N/A N/A

Exhaust Gas H2O Content % 4.3 CGL N/A N/A N/A N/A N/A N/A

Exhaust Gas O2 Content (dry condition) % 16.1 Stantec d N/A N/A N/A N/A N/A N/A

Rain Cap Yes/No No CGL No CGL No CGL Yes CGL

Release Direction Vertical CGL Vertical CGL Vertical CGL Vertical CGL

Stack Height m 14.5 CGL 8.5 CGL 4.2 CGL 6.8 CGL

Stack Diameter m 2.6 CGL 0.305 CGL 1.58 CGL 0.559 CGL

Maximum Exit Velocity m/s 38.2 Stantec 37.2 Stantec 0.36 CGL 1.45 Stantec b

Exit Temperature °C 494.4 CGL 580.6 Vendor Data c 63 CGL 258 Stantec

K 768 Stantec 854 Stantec 336 CGL 531 Stantec b

NOX ppmv@ 15% O2 and dry 25 a CGL N/A N/A N/A N/A N/A N/A

NOX g/kW-hr N/A N/A 1.00 CGL N/A N/A N/A N/A

NOX lb/MMBtu N/A N/A N/A N/A 0.098 AP-42 (Table 1.4-1) e 0.098 AP-42 (Table 1.4-1) e

CO ppmv @ 15% O2 and dry 36 a CGL N/A N/A N/A N/A N/A N/A

CO g/hp-hr N/A N/A 0.17 CGL N/A N/A N/A N/A

CO lb/MMBtu N/A N/A N/A N/A 0.082 AP-42 (Table 1.4-1) e 0.082 AP-42 (Table 1.4-1) e

PM2.5 (CEPEI 2024) d g/GJ (fuel input, HHV) 0.38 CEPEI (CEPEI 2024) 1.11 CEPEI (CEPEI 2024) 0.637 CEPEI (CEPEI 2024) 0.637 CEPEI (CEPEI 2024)

NOX t/d 0.226 Stantec b 0.0204 Stantec b 1.64E-03 Stantec b 2.05E-03 Stantec b

SO2 t/d 0.011 Stantec b 0.0004 Stantec b 5.96E-05 Stantec b 7.45E-05 Stantec b

CO t/d 0.198 Stantec b 0.0047 Stantec b 1.38E-03 Stantec b 1.72E-03 Stantec b

PM2.5 t/d 0.003 Stantec b 0.0003 Stantec b 2.48E-05 Stantec b 3.10E-05 Stantec b

NOX g/s 2.614 Stantec b 0.2361 Stantec b 0.019 Stantec b 0.0237 Stantec b

SO2 g/s 0.130 Stantec b 0.0043 Stantec b 0.001 Stantec b 0.0009 Stantec b

CGC16362-STC-EN-RPRT-0001 Rev 1 IFU
CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Dispersion Modelling Plan
Coastal GasLink Mount Bracey Compressor Station
Section 6: Emission Sources and Characteristics
June 16, 2025

CGC16362-STC-EN-PLAN-0001 Rev 2 IFU 14

Source Identification
BHGE PGT25+ Gas 

Turbine Source of Data
Waukesha Gas 

Generator L5794GSI Source of Data
Seal Gas Vapour 

Combustors Source of Data
Auxiliary Utility 
Glycol Heaters Source of Data

CO g/s 2.291 Stantec b 0.0538 Stantec b 0.016 Stantec b 0.0199 Stantec b

PM2.5 g/s 0.032 Stantec b 0.0031 Stantec b 0.0003 Stantec b 0.0004 Stantec b

Notes: 
a Provided by CGL
b Calculated by Stantec
c Manufacturer data for Waukesha Gas Generator L5794GSI (Innio, 2019), (CGL, 2019)
d Source: (CEPEI, 2024)
e Source: (U.S. EPA, 1998)

The emission rates provided are for each unit, not cumulative. The cumulative emissions are presented in Section 6.3. 
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Provide a map showing the source locations, buildings, and facility fence line.

The facility layout, showing source locations, buildings or solid structures, and the plant boundary are

shown in Figure 6.1. 
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6.3 Model Emission Scenarios

If applicable, describe the different model emission scenarios required for the assessment if multiple 

options are under consideration. For example, different source characteristics (stack dimensions, 

emission rates) or source arrangements (locations, types, buildings) may need separate modelling runs to 

examine the air quality implications of different scenarios.

Two scenarios have been identified to examine the air quality implications of the Project: the 

Project-Alone Case and the Application Case. There are no facilities near the Project, therefore, Base 

Case is not modelled. 

Project-Alone Case: The Project will have a total of three gas turbines, four gas generators, six glycol 

heaters, and three seal gas vapour combustors. During normal operations, The Project-Alone Case 

modelling scenario includes emissions from two BHGE PGT25+ gas turbines, and three Waukesha gas 

generators, three seal gas vapour combustors and six heaters. Occasionally, the stand-by turbine or 

generator will become operational to take the load off an operating unit so that the operating unit can be 

shut down (Section 5). These switching events (when three turbine units or four generators are operating) 

are infrequent (i.e., less than 50 events per year), and short duration, lasting less than 20 minutes. 

Because of the infrequent and short duration of the switching event, the emissions (with all three turbines 

or all four generators running) will not be included in the modelling but will be discussed qualitatively in 

the Technical Assessment Report. Emission rates for the Project-Alone Case are assumed to be 

consistent with the hourly, daily, and annual rates for full equipment capacity. A summary of emissions is 

shown in Table 6.1. Units designated as backup, emergency, or on standby will be depicted in the 

modelling exercise as not operating.

Application Case will include the sources from the Project-Alone Case, with baseline concentrations

added (Table 8.2). The term “baseline” is being used to describe existing air quality conditions and the 

contribution from existing sources not included in the modelling (Section 8). 

The modelling scenarios are summarized in Table 6.2 and the summary of scenario emissions is 

presented in Table 6.3. 

Table 6.2 Summary of Emission Sources for each Modelling Scenario at Mount Bracey CS

Equipment Project-Alone Case Application Case 

BHGE PGT25+ Gas Turbine (2 units) x x 

Waukesha Gas Generator L5794GSI (3 units) x x 

Seal Gas Vapour Combustor (3 units) x x 

Glycol Heaters (6 units) x x 

Baseline N/A x 
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Table 6.3 Emissions Summary for each Modelling Scenario

Modelling Scenario

Emissions 
(tonnes/year)

NOX SO2 PM2.5 CO

Project-Alone Case, Total 231 8.8 2.4 155

Application Case, Total a 231 8.8 2.4 155

Notes: 
a The Application Case, Total emissions represent the emissions resulting from the Project-Alone Case plus 

baseline concentrations. 

6.4 Source Emission Rate Variability

Do emissions have sub-hourly variation (e.g., blow-down flares with high emission peaks during the 

hour)? If so, describe the approach to assess air quality implications of those sub-hourly high emission 

peaks. 

‘During normal operations, there is no variability in source emission rates associated with Project

emission sources. See unit switching events description in Section 5. 

Describe the approach to assess air quality implications under the 25, 50, 75% emission scenario. 

See Section 3.4.2 (BC ENV 2022b). 

Reduced capacity emission scenarios are not applicable for normal operations. Equipment is assessed 

as operating at 100% capacity continuously. 

If there are batch processes, provide a temporal emission profile (emission rate vs time) for each batch 

process.

There are no batch processes associated with the Project. 

Describe anticipated abnormal emission scenarios (e.g., start-up, shut-down, maintenance of control 

works) and their anticipated frequency of occurrence. See Section 3.4.3. (BC ENV 2022b).

During normal operations, there is no variability in source emission rates associated with Project emission 

sources. 
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7 Applicable Air Quality Objectives

7.1 British Columbia Air Quality Objectives

Effects on air quality are determined, in part, by comparing predicted ground-level concentrations of the 

substances to the applicable air quality objectives. Air quality objectives are used to gauge current and 

historical air quality and guide decisions on environmental effects assessments and authorizations. The 

AQOs are used to gauge current and historical air quality and guide decisions on environmental impact 

assessments and authorizations. In British Columbia, the British Columbia ENV have stated that the 

British Columbia AQOs are applicable beyond the facility fence line ( (BC ENV, 2016), (BC ENV, 2020)). 

Where exceedances of the AQO are predicted through dispersion modelling, the British Columbia ENV 

considers the context of magnitude, frequency, timing, and proximity to sensitive receptors. Should there 

be exceedances of the AQO, the British Columbia ENV would manage these in accordance with the 

federal Air Zone Management Framework (Canadian Council of Ministers of Environment [CCME] 

(CCME, 2019)) for improvements in air quality across the affected area and would include all important 

sources ( (BC ENV, 2020)).

The regulatory criteria in British Columbia for NO2, SO2, PM2.5 and CO applicable to this assessment are 

shown in Table 7.1 (BC ENV, 2021a). 

The AQOs for NO2 are based on the Canadian Ambient Air Quality Standards (CAAQS), announced by 

the Government of Canada in 2017 (CEPA, 2017) for the year 2020. The CCME have stated that 

achievement of the CAAQS is determined on an airshed and air zone basis, which cover broad 

geographical areas (CCME, 2019). They are regional ambient standards. They are not intended to be 

applied to individual projects and facilities as regulatory standards (CCME, 2019). Rather, they are used 

by provinces and territories to guide air zone management actions intended to reduce ambient 

concentrations below the CAAQS and prevent CAAQS exceedances. 

Ambient air quality monitoring stations located at or near the property (fence) line of an industrial facility 

should not be used for CAAQS reporting unless the monitoring station is near a populated area or a 

sensitive ecosystem ( (CCME, 2020a), (CCME, 2020b)). 
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Table 7.1 British Columbia Air Quality Objectives

Substance Averaging Interval
British Columbia Air Quality Objective 

(µg/m3)

NO2 1-hour 113a

Annual 32b

SO2 1-hour 183c

Annual 13d

PM2.5 24-hour 25e

Annual 8f

CO 1-hour 14,300

8-hour 5,500

Notes: 
a Achievement for 1-hour NO2 is based on 3-year average of the annual 98th percentile of daily 1-hour maximum. 

This requires the extraction of the highest predicted 1-hour value at each location for each day, followed by the 
calculation of the 98th percentile (the eighth highest) of those 365 values for each year, then average the 
three annual values.

b Achievement for annual NO2 is based on the average of all 1-hour average concentrations over a single 
calendar year

c  Achievement for 1-hour SO2 is based on 3-year average of the annual 99th percentile of daily 1-hour maximum. 
This requires the extraction of the highest predicted 1-hour value at each location for each day, followed by the 
calculation of the 99th percentile (the fourth highest) of those 365 values for each year, then average the three 
annual values.

d Achievement for SO2 is based on the average of 1-hour concentrations averaged over one year
e Achievement for PM2.5 is based on annual 98th percentile of daily average, averaged over one year
f Achievement for PM2.5 is based on annual average, averaged over one year

Source: (BC ENV, 2021a)

British Columbia ENV has not stated if the 2025 CAAQS will be adopted. Regulatory agencies have 

expressed an interest in referencing objectives other than the AQO assessments. Specifically, they are 

interested in referencing the Canadian Ambient Air Quality Standards (CAAQS) for other years (CCME, 

2021). The 2025 CAAQS are provided in this assessment for information purposes. Effects on air quality 

will be evaluated using the British Columbia AQO (BC ENV, 2021a). The regulatory criteria applicable to 

this assessment are shown in Table 7.2 which lists the CAAQS for the year 2025 for NO2 and SO2, and 

2020 for PM2.5. 
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Table 7.2 2025 Canadian Air Quality Standards

Substance Averaging Interval
Air Quality Objective 

(µg/m3)

NO2 1-hour 79a

Annual 23b

SO2 1-hour 170c

Annual 11d

PM2.5 24-hour 27

Annual 8.8

Notes: 

The other regulatory criteria are for the year 2025 for NO2 and SO2, and 2020 for PM2.5. The statistical forms for 
each are the same as for the applicable regulatory criteria Table 7.1. 
a Achievement for 1-hour NO2 is based on 3-year average of the annual 98th percentile of daily 1-hour maximum. 

This requires the extraction of the highest predicted 1-hour value at each location for each day, followed by the 
calculation of the 98th percentile (the eighth highest) of those 365 values for each year, then average the 
three annual values.

b Achievement for annual NO2 is based on the average of all 1-hour average concentrations over a single 
calendar year

c  Achievement for 1-hour SO2 is based on 3-year average of the annual 99th percentile of daily 1-hour maximum. 
This requires the extraction of the highest predicted 1-hour value at each location for each day, followed by the 
calculation of the 99th percentile (the fourth highest) of those 365 values for each year, then average the three 
annual values.

d Achievement for SO2 is based on the average of 1-hour concentrations averaged over one year. 

Source: (CCME, 2021)

7.2 Other Regulatory Criteria 

Other criteria important for assessment of potential air quality effects have been included. For this 

assessment it includes the critical levels listed in the International Cooperative Programme on Modelling 

and Mapping of Critical Levels and Loads and Air Pollution Effects, Risks and Trends (CLRTAP 

(Convention on Long-range Transboundary Air Pollution), 2004). 

The critical levels employed in this assessment are presented in Table 7.3. They consider the annual 

average concentrations for NOX. Note that the NOX parameter is “NOX as NO2” (NOX = NO + NO2), and 

not NO2 alone.

Table 7.3 Criteria from Other Jurisdictions (Critical Levels)

CAC Averaging Interval
Critical Level

(µg/m3) Vegetation Note

NOX as NO2 Annual 30 Protective of 95% of species at a 95% 
confidence level

SOURCE: (CLRTAP (Convention on Long-range Transboundary Air Pollution), 2004)
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Should exceedances of the critical levels be predicted a suitable management and monitoring plan will be 

discussed in the Application. 

CGC16362-STC-EN-RPRT-0001 Rev 1 IFU
CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Dispersion Modelling Plan
Coastal GasLink Mount Bracey Compressor Station
Section 8: Baseline Concentration
June 16, 2025

CGC16362-STC-EN-PLAN-0001 Rev 2 IFU 23

8 Baseline Concentration 

Indicate method used to determine baseline concentrations for each pollutant (Section 8.1):

___X__monitoring data (Section 8.1.1 and 8.1.2)
_____establish monitoring program (Section 8.1.3)
_____modelled sources (Section 8.1.5)
_____other method (describe)

It is useful in this type of study to know the predicted incremental air quality contribution of the source or 

sources being modelled. It is also important to know about the cumulative effects on air quality. This is 

especially important when comparing model predictions to ambient objectives. The cumulative air quality 

is calculated by accounting for the contribution from all sources except the source or sources being 

modelled and adding that to the predicted increment from the Project. 

The term “baseline” is being used to describe existing air quality conditions and the contribution from 

existing sources. 

The Guideline (Section 8.1 (BC ENV, 2022b)) states that baseline may be determined from air quality 

monitoring data or may be estimated from modelling other contributing sources or a combination of both. 

Choosing the appropriate baseline concentration can be critical in assessing overall air quality. In order of 

priority, the information sources used to establish the baseline concentration level are:

A network of long-term ambient monitoring stations near the source under study

Long-term ambient monitoring at a different location that is adequately representative; and

Modelled baseline

For this Project, baseline will be determined by an ambient monitoring station from representative 

monitoring stations at different locations. The development of the baseline concentrations is described 

below. 

If existing monitoring data to be used, complete the following table: Representative Air Quality 

Measurements, including station name, location, period of record, contaminants measured.

Measured concentrations for NO2, SO2, PM2.5, and CO were reviewed for a number of existing continuous 

monitoring stations in British Columbia that were deemed representative of the study area by considering 

similarities in emission sources (i.e., industrial, transportation, home heating), terrain influence, and 

meteorology. The monitoring stations reviewed included Blueberry First Nation School, Pine River Hasler, 

Peace Valley Attachie Flat Upper Terrace, and Kamloops Brocklehurst. 
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The Blueberry First Nation School monitoring location, is located 212 km northeast of the Project and 

considered conservative and representative for background NO2 concentrations, including influences from 

rural residential heating and traffic, with little to no influence from a major industrial NOX emission source.

The Pine River Hasler monitoring station is located 76 km north of the Projectand is used to assess 

baseline ambient concentrations for SO2. This monitoring station is considered representative of the area 

due to its rural location. The Peace Valley Attachie Flat Upper Terrace monitoring station is located 

156 km northeast of the Projectand provided the PM2.5 baseline ambient data. This monitoring station is 

considered representative of the area due to its rural location. The Kamloops Brocklehurst monitoring 

station located 491 km south-southeast of the Projectand was used to assess baseline ambient 

concentrations for CO. It is noted that the Kamloops Brocklehurst continuous monitoring station is within 

an urban area, therefore, their measured background concentrations are expected to be generally higher 

than what is typical for the remote areas where the Project is located. There is limited CO monitoring in 

British Columbia and no CO monitoring in rural areas. 

Continuous monitoring data are derived from the most recent and representative years of ambient air 

quality data in British Columbia ENV’s annual summaries of British Columbia ambient air quality data (BC 

ENV, 2024). Data from monitoring stations is used in the baseline determination if the quarterly data

validity meets or is greater than the minimum 75% threshold. A summary of monitoring station locations 

and substances reviewed are provided in Table 8.1. 

Table 8.1 Summary of Monitoring Stations Locations and Substances Monitored

Monitoring 
Station 

Elevation
(m asl)

Location (UTM NAD83)

Data Period

Substances Monitored

m E m N Zone NO2 SO2 PM2.5 CO

Blueberry First 
Nation School

675 616,089 6,285,782 10U 6/23/2016 to 
11/29/2017

x - - - 

Pine River 
Hasler

602 564,672 6,162,659 10U 2021 to 
2023

- x - - 

Peace Valley 
Attachie Flat 
Upper Terrace

480 597,982 6,232,937 10U 2019 to 
2021

- - x - 

Kamloops 
Brocklehurst

347 683,824 5,619,419 10U 2010 - - - x 

Section 8.1.4 of the Guideline (BC ENV, 2022b) recommends developing baseline values using 

high percentile values which characterize baseline as a large increment of measured values (i.e., the 

98th percentile for other substances hourly and daily averages, and the mean values for annual 

averages). These values represent the greatest effects of all local industrial sources, natural background 

concentrations (globally and regionally), plus minor sources (local home heating, vehicle emissions, food 

preparation, and road dust). Baseline concentrations for the Project air quality assessment are provided 

in Table 8.2. 

The NO2 Guidance (BC ENV, 2022c) provides three options to add baseline NO2 to dispersion modelling 

predictions. For the this work the 288-value array option is used. This array is comprised of the first 

highest measured value for each hour in each month, then average over the monitoring period. The 
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Blueberry First Nation School monitoring data is used to derive the 288-value array and are from the most 

recent and representative years of ambient air quality data obtained from the British Columbia Air Data 

Archive Website (BC ENV, 2024). The 288-value array carried through as the baseline values are 

presented in Table 8.3.  

Table 8.2 Summary of Baseline CAC Concentrations a

Substance Averaging Period
Baseline Concentration 

(µg/m3)

NO2
 b  1-hour c 16.6 

Annual d 2.1

SO2
 e  1-hour f 11.5

Annual g 0.9

PM2.5
 h 24-hour i 18.6

Annual j 4.5  

CO k  1-hour l 515.2  

8-hour l 515.2  

Notes:
a Baseline air quality data was developed by Stantec from BC Air Data Archive Website and British Columbia ENV 

1998-2023 summary spreadsheets (BC ENV, 2024) 3 assume standard 
conditions of 25°C and 101.325 kPa.

b NO2: The database for NO2 observations used for baseline at Blueberry First Nation School are for 6/23/2016 to 
11/28/2017.

c NO2: The 1-hour baseline NO2 concentration was determined based on the 98th percentile of the daily 1-hour 
maximum concentrations over for 2017 (BC ENV, 2024). This value is provided here for characterizing existing 
conditions. Baseline NO2 concentrations used for dispersion modelling are provided in the 288-value array in 
Table 8.3.

d NO2: The annual NO2 baseline concentration was determined based on the average of 1-hour values for 
6/23/2016 to 11/28/2017.

e SO2: The British Columbia ENV summary database for SO2 observations at Pine River Hasler are for 2021 - 
2023.

f SO2: The 1-hour baseline SO2 concentration was determined based on the daily 1-hour maximum 
concentrations, followed by the calculation of the 99th percentile for each year, then averaged over the 3-year 
period.

g SO2: The annual SO2 baseline concentration was determined based on the average of annual mean values for 
the 3 year period.

h PM2.5: The British Columbia ENV summary database for PM2.5 observations at Peace Valley Attachie Flat Upper 
Terrace are for 2019 - 2021.

i PM2.5: The 24-hour PM2.5 baseline concentration was determined based on average of the 98th percentile values 
for the 24 hour averaging interval over the 3-year period.

j PM2.5: The annual PM2.5 baseline concentration was determined based on the average of the annual mean 
values over the 3-year period.

k CO: The British Columbia ENV summary database for CO observations at Kamloops Brocklehurst is for 2010, 
which is the most recent year.

l CO: The 1-hour and 8-hour baseline CO concentrations were determined based on the 98th percentile of 1-hour 
CO concentrations for 2010.
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Table 8.3 288-Value Array NO2 Baseline Summary using Blueberry First Nation School
Monitoring Data

Hour of 
Day

NO2 Baseline Value 
(µg/m3) 

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

0 13.9 13.2 8.5 3.2 3.0 5.3 3.0 3.2 4.7 5.6 16.5 12.4

1 13.0 5.8 13.2 2.8 34.0 5.3 2.8 3.4 3.9 5.1 16.2 12.0

2 13.2 7.9 9.4 7.7 11.8 5.3 3.0 3.9 4.1 5.1 15.6 13.0

3 12.0 5.8 10.9 5.5 6.6 4.7 3.0 3.9 3.2 4.1 13.7 13.7

4 12.4 8.8 10.5 4.7 8.6 4.1 3.8 4.1 3.0 3.9 11.5 14.5

5 13.0 6.2 7.9 4.9 9.4 3.8 3.0 5.5 2.6 3.9 11.8 18.4

6 11.5 6.8 6.4 6.6 7.5 3.0 2.8 9.2 2.4 3.9 10.0 16.7

7 10.5 8.1 8.1 5.8 2.6 3.6 3.2 7.3 3.0 7.9 10.2 17.1

8 11.3 8.6 7.7 4.3 2.8 3.6 3.6 3.9 2.3 7.1 12.4 17.7

9 10.5 15.8 9.6 3.2 3.2 3.0 4.9 3.9 3.4 7.0 13.0 19.4

10 7.3 8.5 7.9 4.5 2.6 4.1 3.0 4.5 3.2 6.0 9.8 14.9

11 6.2 8.3 6.8 3.8 1.9 3.4 4.5 4.9 3.8 5.6 10.2 11.1

12 8.1 7.5 5.6 3.4 2.3 2.1 3.2 4.9 3.2 5.3 9.8 10.3

13 8.5 8.3 4.7 3.0 2.6 2.1 3.8 4.3 1.9 4.1 9.2 9.0

14 8.1 9.0 4.7 1.5 2.1 2.4 2.1 3.9 1.5 3.8 9.2 8.6

15 10.3 12.0 5.5 3.4 2.1 1.7 2.8 3.2 1.1 3.8 12.4 9.0

16 12.6 12.6 6.0 3.6 2.3 2.1 2.1 3.4 1.5 4.5 15.8 11.5

17 19.4 10.7 7.3 2.4 1.7 2.3 1.3 3.2 1.7 4.1 16.9 14.5

18 21.2 19.0 9.6 2.6 4.7 3.0 1.3 3.6 3.0 4.9 16.5 12.8

19 21.2 17.3 19.6 4.1 2.4 3.0 2.1 3.4 3.8 4.5 15.4 16.7

20 22.9 17.1 10.3 7.0 3.8 2.8 3.4 1.9 3.4 6.8 12.6 12.8

21 20.5 18.6 9.8 6.2 7.9 4.1 3.4 3.2 4.3 6.4 13.2 12.2

22 16.7 16.7 10.3 4.3 4.5 5.3 4.7 3.0 4.9 5.8 8.6 11.7

23 16.2 15.6 9.2 4.7 4.1 5.3 3.2 3.2 4.3 4.9 14.9 11.8

Notes:
Blueberry First Nation School monitoring data for 2016 to 2017 (BC ENV, 2024). 

An array consisting of these values are repeated over model period: first highest measured value for each hour in 
each month. 
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9 Building Downwash

Potential for building downwash. Please provide rationale if building downwash is not modelled.

If building downwash included, provide a site map to indicate buildings to be processed by BPIP-PRIME, 

and complete the Table. 

Building Profile Input Program for PRIME (BPIPPRM) can be used to prepare downwash related input for 

the Plume Rise Model Enhancements (PRIME) building downwash algorithm. BPIPPRM can determine 

whether a stack is subjected to wake effects from a structure(s), and calculate building heights (BH) and 

projected building widths (PBW) for cases when the plume is affected by building wakes.

In multiple building situations, BPIPPRM determines building separation distances and will fill in the gap 

between the buildings under specific circumstances if they are “sufficiently close”. With the addition of 

more buildings and stacks, a maze of influence zones results, and BPPPRM automates these 

calculations for these complicated situations.

There is potential for building downwash from structures from compressor buildings and other Project

buildings. Therefore, these have been included in BPIP-PRIME. Structure dimensions are provided in 

Table 9.1 and locations are shown on Figure 6.1. 

Building downwash will be modelled consistent with Section 7.6 in the Guideline (BC ENV, 2022b). 

For sloped or peaked roofs, the building height is equivalent to halfway between the trough and the peak, 

consistent with British Columbia ENV direction. Building dimensions are provided in Table 9.1 and 

building locations are shown on Figure 6.1.  

Table 9.1 Building Dimensions

Building ID Description
Length 

(m)a
Width 
(m)a

Height 
(m)b

Mount Bracey CS

1 Unit A1 Compressor Building 30.7 22.3 15.5 

2 Unit A2 Compressor Building 30.7 22.3 15.5 

3 Unit A3 Compressor Building 30.7 22.3 15.5 

4 Unit A1 Air Cooled Heat Exchangers 32.9 21.4 7.3

5 Unit A2 Air Cooled Heat Exchangers 32.9 21.4 7.3

6 Unit A3 Air Cooled Heat Exchangers 32.9 21.4 7.3

7 Unit A1 Utility Gas Enclosure 6.1 1.7 4.1

8 Unit A2 Utility Gas Enclosure 6.1 1.7 4.1

9 Unit A3 Utility Gas Enclosure 6.1 1.7 4.1

10 Unit A1 Local Control Module Building 18.7 4.4 4.6

11 Unit A2 Local Control Module Building 18.7 4.4 4.6

12 Unit A3 Local Control Module Building 18.7 4.4 4.6
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Building ID Description
Length 

(m)a
Width
(m)a

Height 
(m)b

13 Unit A1 Electrical Building 17.4 4.0 4.5 

14 Unit A2 Electrical Building 17.4 4.0 4.5 

15 Unit A3 Electrical Building 17.4 4.0 4.5 

16 Unit A1 Mechanical Building 21.3 5.5 6.4

17 Unit A2 Mechanical Building 21.3 5.5 6.4 

18 Unit A3 Mechanical Building 21.3 5.5 6.4

19 Unit A1 APU Building 12.5 5.5 6.2 

20 Unit A2 APU Building 12.5 5.5 6.2 

21 Unit A3 APU Building 12.5 5.5 6.2 

22 Heated Storage Building 20.0 12.0 4.5

23 Personnel Building 15.2 3.8 3.6

24 Drum Rack Building 1 4.8 2.4 4.0

25 Drum Rack Building 2 4.8 2.4 4.0

26 Unit A0 Standby PPU Building 12.2 5.5 6.2 

27 Unit A1 Compressor Building Air Intake 12.0 8.2 11.0

28 Unit A2 Compressor Building Air Intake 12.2 8.2 11.0

29 Unit A3 Compressor Building Air Intake 12.2 8.2 11.0

30 Living Quarter 23.3 6.6 11.0

31 Fresh Water and Drain Tank Building 12.3 2.4 11.0

Notes: 
a  Based on the most recent Mount Bracey CS plot plan layout
b Building height is the average of peak and eave, estimated or based on site data provided by CGL. 
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10 Geophysical Data Input 

10.1 Topography and Land Use Data

Terrain data (specify source of data) and an elevation map for the model domain:

Land use data (specify source of data) and a land use map for the Project CALMET model domain: 

2015 30 m North American Land Cover data (CEC 2020). Available at: http://www.cec.org/north-

american-environmental-atlas/land-cover-30m-2015-landsat-and-rapideye/

10.1.1 Surface Characteristics

For this Level 3 Assessment the five recommended seasonally varied surface characteristics 

(surface roughness length, albedo, Bowen ratio, soil heat flux, vegetation leaf area index, and 

anthropogenic heat flux) are used for the dispersion modelling study consistent with Section 4.4 in the 

Guideline (BC ENV, 2022b). 

The 30 m resolution CEC land cover data (CEC, 2020) is employed by CALMET to develop a 500 m 

resolution land use file. Figure 10.1 illustrates the land-use classes in the CALMET model domain for the 

Project. Based on the 500 m CALMET grid resolution data, the domain is comprised of 67.0% evergreen 

forest, 13.4% deciduous forest, 8.4% rangeland, 7.2% mixed forest, 1.9% shrub rangeland, 1.6% barren 

land, 0.5% water, and 0.1% perennial snow or ice.

Translation table of 30 m resolution CEC Land Cover Categories to CALMET Categories and seasonal 

CALMET land-use characterization parameters tables are included in Appendix A. 
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10.2 Meteorological Data Input (For Level 2 and 3 Assessments 
Only)

10.2.1 Surface Meteorological Data

Surface meteorological data will not be used in this assessment because there are no surface 
meteorological stations within the model domain.  

10.2.2 Upper-Air Meteorological Data

Upper air meteorological data will not be used in this assessment because CALMET will derive upper air 

information from the WRF numerical weather model data. 

10.3 Numerical Weather Prediction Model Output

The proposed numerical weather prediction model output use is as follows: 

BC ENV 2011-2015 4 km grid Weather Research Forecast (WRF) output.

CALMET: Surface and upper station data are not available. Modelling will proceed in WRF-only mode.

Figure 10.2 compares the wind roses generated for the Environment and Climate Change Canada 

(ECCC) Mackenzie Airport weather station from the WRF model predictions with the wind rose for the 

same location based on measurements for the five-year period from 2011 to 2015. Mackenzie Airport 

weather station is the nearest ECCC weather station with valid hourly winds measurements for the 

2011-2015 period. Both measured and predicted wind roses show good agreement with the most 

frequent winds are from southeast and south. 

Since the WRF model predictions and measurements are reasonably similar for Mackenzie Airport 

weather station that are located approximately 71 km west of to the Project site, the WRF model 

predictions are expected to be representative of meteorological conditions in the model domain. CALMET 

makes further fine scale adjustments to the wind field to account for terrain and land cover influence. 
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Figure 10.2 Comparison of Measured and Predicted Surface Winds at ECCC Mackenzie Airport 
Weather Station (2011–2015)
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11 Treatments

11.1 NO to NO2 Conversion

Identify the method to be used. Please note that the results of total conversion must be presented as part 

of all model reports, regardless of the conversion method selected for the project (Section 3.2 [BC ENV 

2022d]). Specify the considerations given to ambient concentrations, characteristics of modelled sources, 

and availability of relevant monitoring data when selecting the NO2 modelling method indicated above.

OLM:

Indicate which O3 dataset is used and explain the basis for selecting the O3 dataset.
o If a single site representative hourly O3 dataset corresponding to the meteorological

period is used, specify the method of data substitution used for addressing data gaps,
provide the dataset, and include the completeness statistics (e.g., number of years,
percent complete per quarter).

If non default equilibrium ratios are used, specify and provide rationale.
Specify and provide rationale for in-stack ratio(s) used. If multiple NOX sources are modelled,
provide justification for how the ISR(s) is/are selected.

The NOx concentrations will be predicted using the CALPUFF model. The NOx to NO2 conversion will be

carried out using the ozone limited method (OLM) consistent with Section 3.2.1.3.1 and Appendix C of the

Guidance for NO2 Dispersion Modelling in British Columbia (NO2 Guidance) (BC ENV, 2022c). The 

northeast BC ozone data array provided in Appendix C of the NO2 Guidance will be used for the 

conversion of NOX to NO2 (BC ENV, 2022c). As CALPUFF does not have the capability to apply stack-

specific unique in-stack ratio (ISR) values, CGL is proposing to use weighted average ISR values based 

upon the project NOX emissions and recommended ISR provided in Appendix B of the NO2 Guidance. 

Table 11.1 presents a summary of the recommended ISR, total project NOX emissions for each 

equipment class and the emission weighted average ISR of 0.100 that will be used to carry out the NOX to 

NO2 conversion.

Table 11.1 Equipment Specific and Emission Weighted In-Stack Ratios 

Equipment Class Fuel Type
Recommended 

ISRa

Total Project NOx 
Emissions 

(t/y) 
Emission Weighted 

ISR 

Turbine Natural Gas 0.065 165 0.100

Reciprocating IC Engine b Natural Gas 0.187 60.3

Boiler/Heater c Natural Gas 0.100 6.3

Notes:
a The ISR is the in-stack-ratio of NO2/NOX and can vary from 0 to 1. A value of 1 indicates 100% of NOX is NO2. 
b The ISR for the reciprocating internal combustion engine will be used for the power generator.
c The ISR for the boiler will be used for the vapour seal combustor. 
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The emission weighted ISR is calculated as follows:

Emission weighted ISR = 

(Turbine ISR x Turbine NOX emissions) + (Reciprocating IC Engine ISR x Reciprocating IC Engine NOX

emissions) + (Boiler/Heater ISR x [Seal Gas Combustor + Heaters] NOX emissions) 

11.2 Chemical Transformation

Specify transformation method and provide details on inputs if secondary PM2.5, acid deposition or 

visibility effects are to be estimated. Depending on the transformation method, this could include 

ammonia, ozone, hydrogen peroxide concentrations, nighttime loss and formation rates for nitrates and 

sulphates.

The required and recommended switch settings outlined in Section 7.8 of the Guideline (BC ENV, 2022b)

will be used. Ammonia and hydrogen peroxide concentrations, nighttime loss and formation rates for 

nitrates and sulphates are not applicable for this assessment due to the remoteness of the Facility 

location and the relatively modest quantities of chemically reactive emissions (NOX and SO2). Chemical 

transformations and particle deposition are not employed in this assessment. Ozone is only used in the 

OLM calculations as discussed in Section 11.1. 

11.2.1 Secondary Particulate Formation

CALPUFF model will not be used to predict secondary inorganic PM2.5 formation attributable to precursor 

SO2 and NOX emissions.

11.3 Particle Deposition

If non-recommended particle size distributions (see Section 3.6) are used, provide Table of particle 

emission (including heavy meals if modelled) size/density distribution and indicate the basis for the Table.

As coarse particulate emissions are expected to be small to negligible, deposition and plume depletion is 

not modelled. 

11.4 Stagnation

Provide an estimate of the frequency of stagnation based on local meteorological data if available. 

This assessment employs the CALPUFF dispersion modelling system. CALPUFF is a non-steady-state

puff model which simulates dispersion under near-calm and calm conditions (i.e., can treat zero wind 

speeds). The assessment will summarize frequency of calm conditions. 
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11.5 Plume Condensation (Fogging) and Icing

Indicate if this will be included (Section 10.6).

Plume condensation and freezing (Fogging and Icing) is not selected as an option because the 

combustion source plumes have substantial buoyancy and momentum, and they are not particularly 

moisture laden. Condensing or freezing plumes near ground level are not expected.
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12 Quality Management Program

12.1 Model Input Data

Indicate the tests that will be undertaken to assure the quality of the inputs, for geophysical data, 

meteorological data, NWP data.  

The CALMET Appendix for the technical data report will include plots and graphs depicting:

Contour plots of topography and land use for the entire CALMET model domain.

WRF raw data quality assurance and quality control checks (annual wind rose, monthly

temperature comparison with the Mackenzie Airport weather station). These checks will be

completed using both 2011-2013 raw WRF files.

Wind field maps (surface and different elevations) for select periods where topographic influences

(channeling, thermally driven flows) would be evident.

Frequency distributions of various meteorological parameters (annual, seasonal) such as

PG-stability class, mixing heights.

Plots of hourly average parameters such as temperature, mixing height, precipitation at key

locations (seasonal and annual).

Selected wind fields as vector plots.

Note: Model input and output files will be submitted to the British Columbia ENV upon request. 

12.2 Model Output Data

For CALMET/CALPUFF applications, provide a list of the tests conducted to confirm the quality of the 

model output (intermediate pre-processing files and concentration/deposition predictions). With respect to 

the pre-processed files that are prepared for CALPUFF input, there are several tests listed in 

Section 9.1.1 and 9.1.2 to check the output from the pre-processing utility programs to confirm that they 

have been properly processed. The quality of the meteorological outputs will be tested to ensure that 

specific data treatments have been applied properly. For CALMET output there are several tests listed in 

Section 9.1 in the Guideline (BC ENV 2022b) to test the quality of the generated meteorological fields.

The model inputs for this assessment include emission sources (locations and elevation) and emission 

characteristics, geographic and land use data, and meteorological data. All these data are subject to 

Stantec’s quality management system wherein they are subject to scrutiny by a qualified 

Quality Reviewer and Independent Reviewer. Quality assurance related materials will be presented in 

dedicated Appendices to the Technical Data Report (CALMET and CALPUFF).

The quality of the meteorological outputs will be tested to check that specific data treatments have been 

applied properly. The CALMET Appendix for the technical data report will include plots and graphs as 

listed in Section 12.1. 
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13 BCER Review of Plan and Revisions 

A modelling plan can change over the course of developing the air quality assessment so acceptance of 

the initial submission of the plan is on the basis of the best information provided to date. Changes to the 

plan (additions, modifications) should be noted and agreed to with the BCER as necessary. An updated 

Dispersion Modelling Plan may be necessary. The BCER may ask for additional dispersion modelling 

scenarios or changes to modelling methodology based on the review of the initial modelling results

Ministry Acceptance of Plan

Name:

Date:
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Table A.1 Mount Bracey CS Project Specific CALMET Model Options

Parameter Default Project Comment

Wind Field Model Options:

IEXTRP -4 1 No extrapolation is done for no-obs mode model run

ICALM 0 or 1 0 Extrapolate surface winds even if calm

BIAS 0 12*0 Layer-dependent biases modifying the weights of surface 
and upper air stations

IPROG 2,4 or 14 14 Use gridded prognostic wind field model output fields as 
input to the diagnostic wind field model (from WRF 3D.DAT) 

Radius of Influence Parameters:

LVARY F F Use varying radius of influence

RMAX1 - N/A Maximum radius of influence over land in the surface layer 
(km) – no surface stations used

RMAX2 - N/A Maximum radius of influence over land aloft (km) – 
no surface stations used

Other Wind Field Input Parameters:

TERRAD - 5 Radius of influence of terrain features (km)

R1 - N/A Relative weighting of the first guess field and observations 
in the surface layer (km) – no surface stations used

R2 - N/A Relative weighting of the first guess field and observations 
in the layers aloft (km) – no surface station used

Relative Humidity Parameters:

IRHPROG 0 1 Use RH from WRF/3D file

Temperature Parameters:

ITPROG 0 2 Use WRF/3D for surface and upper air temperature data
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Table A.2 Translation Table of 30 m resolution CEC Land Cover Categories to CALMET 
Categories

30 m Resolution CEC 
Land Cover Code 30 m Resolution CEC Land Cover Type

CALMET 
Code

CALMET Land Use 
Category

1 Temperate or sub-polar needleleaf forest 42 Evergreen Forest Land

2 Sub-polar taiga needleleaf forest 42

3 Tropical or sub-tropical broadleaf evergreen 
forest

42

4 Tropical or sub-tropical broadleaf deciduous 
forest

41 Deciduous Forest Land

5 Temperate or sub-polar broadleaf deciduous 
forest

41

6 Mixed forest 43 Mixed Forest Land

7 Tropical or sub-tropical shrubland 32 Shrub Rangeland

8 Temperate or sub-polar shrubland 32

9 Tropical or sub-tropical grassland 30 Rangeland 

10 Temperate or sub-polar grassland 30 Rangeland 

11 Sub-polar or polar shrubland-lichen-moss 32 Shrub Rangeland

12 Sub-polar or polar grassland-lichen-moss 30 Rangeland 

13 Sub-polar or polar barren-lichen-moss 32 Shrub Rangeland

14 Wetland 60 Wet Land

15 Cropland 20 Agricultural Land

16 Barren lands 70 Barren Land

17 Urban 10 Urban or Build-up Land

18 Water Body 51 Water

19 Snow and Ice 90 Perennial Snow or Ice

CGC16362-STC-EN-RPRT-0001 Rev 1 IFU
CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Dispersion Modelling Plan
Coastal GasLink Mount Bracey Compressor Station
Appendix A CALMET Model Options and Land Use Characterization Parameters
June 16, 2025

CGC16362-STC-EN-PLAN-0001 Rev 2 IFU A.4

Table A.3 CALMET Land-use Characterization and Associated Geophysical Parameters for the Season 1 (Mid-Summer)

30 m 
Resolution 
CEC Land 

Cover Code

Surface 
Roughness

(m) Albedo Bowen Ratio

Soil Heat 
Flux 

(fraction) 

Anthropogenic 
Heat Flux

(W/m2) 
Leaf Area 

Index
CALMET 

Code
CALMET Land 

Cover Type

1 1.300 0.120 0.300 0.150 0.000 5.000 42 Evergreen Forest 

2 1.300 0.120 0.300 0.150 0.000 5.000 42

3 1.300 0.120 0.300 0.150 0.000 5.000 42

4 1.300 0.160 0.300 0.150 0.000 3.400 41 Deciduous Forest 

5 1.300 0.160 0.300 0.150 0.000 3.400 41

6 1.300 0.140 0.300 0.150 0.000 4.500 43 Mixed Forest 

7 0.300 0.180 1.000 0.150 0.000 4.500 32 Shrub Rangeland

8 0.300 0.180 1.000 0.150 0.000 4.500 32

9 0.150 0.200 0.500 0.150 0.000 1.000 30 Rangeland

10 0.150 0.200 0.500 0.150 0.000 1.000 30

11 0.300 0.180 1.000 0.150 0.000 4.500 32 Shrub Rangeland

12 0.150 0.200 0.500 0.150 0.000 1.000 30 Rangeland

13 0.300 0.180 1.000 0.150 0.000 4.500 32 Shrub Rangeland

14 0.200 0.140 0.100 0.300 0.000 0.200 60 Wet Land

15 0.200 0.200 0.500 0.150 0.000 2.000 20 Agricultural Land

16 0.050 0.200 1.500 0.150 0.000 0.000 70 Barren Land

17 0.540 0.160 0.800 0.250 8.000 0.300 10 Urban or Build-up

18 0.001 0.100 0.100 1.000 0.000 0.000 51 Water

19 0.200 0.700 0.500 0.150 0.000 0.000 90 Snow and Ice

Notes: 

For latitude 55o to 60o N, Season 1 (Mid-Summer) = July; W/m2 = watts per square metre
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Table A.4 CALMET Land-use Characterization and Associated Geophysical Parameters for Season 2 (Autumn)

30 m Resolution CEC 
Land Cover Code

Surface 
Roughness

(m) Albedo
Bowen 
Ratio

Soil Heat 
Flux 

(fraction)

Anthropogenic 
Heat Flux

(W/m2)
Leaf Area 

Index
CALMET 

Code
CALMET Land 

Cover Type

1 1.300 0.120 0.800 0.150 0.000 5.000 42 Evergreen Forest 

2 1.300 0.120 0.800 0.150 0.000 5.000 42

3 1.300 0.120 0.800 0.150 0.000 5.000 42

4 1.300 0.160 1.000 0.150 0.000 1.900 41 Deciduous Forest 

5 1.300 0.160 1.000 0.150 0.000 1.900 41

6 1.300 0.140 0.900 0.150 0.000 3.500 43 Mixed Forest 

7 0.300 0.180 1.500 0.150 0.000 3.500 32 Shrub Rangeland

8 0.300 0.180 1.500 0.150 0.000 3.500 32

9 0.150 0.200 0.700 0.150 0.000 1.000 30 Rangeland

10 0.150 0.200 0.700 0.150 0.000 1.000 30

11 0.300 0.180 1.500 0.150 0.000 3.500 32 Shrub Rangeland

12 0.150 0.200 0.700 0.150 0.000 1.000 30 Rangeland

13 0.300 0.180 1.500 0.150 0.000 3.500 32 Shrub Rangeland

14 0.200 0.140 0.100 0.300 0.000 0.200 60 Wet Land

15 0.200 0.200 0.700 0.150 0.000 1.500 20 Agricultural Land

16 0.050 0.200 1.500 0.150 0.000 0.000 70 Barren Land

17 0.540 0.160 1.000 0.250 12.000 0.200 10 Urban or Build-up

18 0.001 0.100 0.100 1.000 0.000 0.000 51 Water

19 0.200 0.700 0.500 0.150 0.000 0.000 90 Snow and Ice

Notes: 

For latitude 55o to 60o N, Season 2 (Autumn) = August and September; W/m2 = watts per square metre
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Table A.5 CALMET Land-use Characterization and Associated Geophysical Parameters for Season 3 (Winter 1)

30 m Resolution CEC 
Land Cover Code

Surface 
Roughness

(m) Albedo
Bowen 
Ratio

Soil Heat 
Flux 

(fraction)

Anthropogenic 
Heat Flux

(W/m2)
Leaf Area 

Index
CALMET 

Code
CALMET Land 

Cover Type

1 1.300 0.120 0.800 0.150 0.000 5.000 42 Evergreen Forest 

2 1.300 0.120 0.800 0.150 0.000 5.000 42

3 1.300 0.120 0.800 0.150 0.000 5.000 42

4 0.600 0.170 1.000 0.150 0.000 0.100 41 Deciduous Forest 

5 0.600 0.170 1.000 0.150 0.000 0.100 41

6 0.950 0.140 0.900 0.150 0.000 2.300 43 Mixed Forest 

7 0.300 0.180 1.500 0.150 0.000 2.300 32 Shrub Rangeland

8 0.300 0.180 1.500 0.150 0.000 2.300 32

9 0.020 0.180 0.700 0.150 0.000 1.000 30 Rangeland

10 0.020 0.180 0.700 0.150 0.000 1.000 30

11 0.300 0.180 1.500 0.150 0.000 2.300 32 Shrub Rangeland

12 0.020 0.180 0.700 0.150 0.000 1.000 30 Rangeland

13 0.300 0.180 1.500 0.150 0.000 2.300 32 Shrub Rangeland

14 0.200 0.140 0.100 0.300 0.000 0.100 60 Wet Land

15 0.020 0.180 0.700 0.150 0.000 1.000 20 Agricultural Land

16 0.050 0.200 1.500 0.150 0.000 0.050 70 Barren Land

17 0.500 0.180 1.000 0.250 21.000 0.100 10 Urban or Build-up

18 0.001 0.100 0.100 1.000 0.000 0.000 51 Water

19 0.200 0.700 0.500 0.150 0.000 0.000 90 Snow and Ice

Notes: 

For latitude 55o to 60o N, Season 3 (Winter 1) = October; W/m2 = watts per square metre
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Table A.6 CALMET Land-use Characterization and Associated Geophysical Parameters for Season 4 (Winter 2)

30 m Resolution CEC 
Land Cover Code

Surface 
Roughness

(m) Albedo
Bowen 
Ratio

Soil Heat 
Flux 

(fraction)

Anthropogenic 
Heat Flux

(W/m2)
Leaf Area 

Index
CALMET 

Code
CALMET Land 

Cover Type

1 1.300 0.350 0.500 0.150 0.000 5.000 42 Evergreen Forest 

2 1.300 0.350 0.500 0.150 0.000 5.000 42

3 1.300 0.350 0.500 0.150 0.000 5.000 42

4 0.500 0.500 0.500 0.150 0.000 0.000 41 Deciduous Forest 

5 0.500 0.500 0.500 0.150 0.000 0.000 41

6 0.900 0.420 0.500 0.150 0.000 2.300 43 Mixed Forest 

7 0.150 0.500 0.500 0.150 0.000 2.300 32 Shrub Rangeland

8 0.150 0.500 0.500 0.150 0.000 2.300 32

9 0.010 0.600 0.500 0.150 0.000 1.000 30 Rangeland

10 0.010 0.600 0.500 0.150 0.000 1.000 30

11 0.150 0.500 0.500 0.150 0.000 2.300 32 Shrub Rangeland

12 0.010 0.600 0.500 0.150 0.000 1.000 30 Rangeland

13 0.150 0.500 0.500 0.150 0.000 2.300 32 Shrub Rangeland

14 0.100 0.300 0.500 0.300 0.000 0.000 60 Wet Land

15 0.010 0.600 0.500 0.150 0.000 0.000 20 Agricultural Land

16 0.050 0.600 0.500 0.150 0.000 0.050 70 Barren Land

17 0.500 0.450 0.500 0.150 17.000 0.000 10 Urban or Build-up

18 0.002 0.700 0.500 0.150 0.000 0.000 51 Water

19 0.200 0.700 0.500 0.150 0.000 0.000 90 Snow and Ice

Notes: 

For latitude 55o to 60o N, Season 4 (Winter 2) = November, December, January, February, March, and April; W/m2 = watts per square metre
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Table A.7 CALMET Land-use Characterization and Associated Geophysical Parameters for Season 5 (Transitional Spring)

30 m Resolution CEC 
Land Cover Code

Surface 
Roughness

(m) Albedo
Bowen 
Ratio

Soil Heat 
Flux 

(fraction)

Anthropogenic 
Heat Flux

(W/m2)
Leaf Area 

Index
CALMET 

Code
CALMET Land 

Cover Type

1 1.300 0.120 0.700 0.150 0.000 5.000 42 Evergreen Forest 

2 1.300 0.120 0.700 0.150 0.000 5.000 42

3 1.300 0.120 0.700 0.150 0.000 5.000 42

4 1.000 0.160 0.700 0.150 0.000 0.800 41 Deciduous Forest 

5 1.000 0.160 0.700 0.150 0.000 0.800 41

6 1.150 0.140 0.700 0.150 0.000 3.300 43 Mixed Forest 

7 0.300 0.180 1.000 0.150 0.000 3.300 32 Shrub Rangeland

8 0.300 0.180 1.000 0.150 0.000 3.300 32

9 0.030 0.140 0.300 0.150 0.000 1.000 30 Rangeland

10 0.030 0.140 0.300 0.150 0.000 1.000 30

11 0.300 0.180 1.000 0.150 0.000 3.300 32 Shrub Rangeland

12 0.030 0.140 0.300 0.150 0.000 1.000 30 Rangeland

13 0.300 0.180 1.000 0.150 0.000 3.300 32 Shrub Rangeland

14 0.200 0.140 0.100 0.300 0.000 0.100 60 Wet Land

15 0.030 0.140 0.300 0.150 0.000 1.000 20 Agricultural Land

16 0.050 0.200 1.500 0.150 0.000 0.000 70 Barren Land

17 0.520 0.160 0.800 0.250 15.000 0.200 10 Urban or Build-up

18 0.001 0.100 0.100 1.000 0.000 0.000 51 Water

19 0.200 0.700 0.500 0.150 0.000 0.000 90 Snow and Ice

Notes: 

For latitude 55o to 60o N, Season 5 (Transitional Spring) =May and June; W/m2 = watts per square metre
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B.1 Operational Phase Emission Calculations

Detailed NOX, SO2, CO and PM2.5 emission calculations are provided for the Project. Fuel gas-fired 

emission sources include three fuel gas BHGE PGT25+ turbines, three fuel gas Waukesha L5794GSI 

engine, three seal gas vapour combustors and six utility glycol heaters.  

Calculation inputs and natural gas emission factors used for the proposed Project sources are provided in

Section 6 of the Dispersion Modelling Plan. 
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Waukesha Gas Generator L5794GSI
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The SO2 and PM2.5 emission calculation approaches for the gas generators are the same as for the gas 

turbines.  

Seal Gas Vapour Combustors
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The SO2 and PM2.5 emission calculation approaches are the same as for the gas turbines and the gas 

generators. 

Utility Glycol Heaters 

The NOX and CO emission calculation approaches for the heaters are the same as for the seal gas 

vapour combustors. The SO2 and PM2.5 emission calculation approaches are the same as for the gas 

turbines, the gas generators and the seal gas vapour combustors. 
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B.1 Introduction

B.2 CALMET Application

B.3 Model Domain
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Table B.1 CALMET Model Domain (50 km by 50 km) Coordinates

Domain Corner

Location (UTM NAD 83, Zone 10)

East 
(m) 

North 
(m) 
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B.4 Topography and Land Cover

B.4.1 Topography

B.4.2 Land-Cover Data
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Table B.2 Five Seasons Applied in CALMET Modeling for the Latitude of 50o to 55o N 

Season BC ENV 2022 guideline definitions Months 

1

2

3

4 

5
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Table B.3 CALMET Land-use Characterization and Associated Geophysical Parameters for the Season 1 (Mid-Summer)

NALCMS 
Code

Surface 
Roughness

(m) Albedo
Bowen 
Ratio

Soil Heat 
Flux 

(fraction)

Anthropogenic 
Heat Flux

(W/m2)
Leaf Area 

Index
CALMET 

Code CALMET Land Cover Type
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Table B.4 CALMET Land-use Characterization and Associated Geophysical Parameters for Season 2 (Autumn)

NALCMS 
Code

Surface 
Roughness

(m) Albedo
Bowen 
Ratio

Soil Heat 
Flux 

(fraction)

Anthropogenic 
Heat Flux

(W/m2)
Leaf Area 

Index
CALMET 

Code CALMET Land Cover Type
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Table B.5 CALMET Land-use Characterization and Associated Geophysical Parameters for Season 3 (Winter 1)

NALCMS 
Code

Surface 
Roughness

(m) Albedo
Bowen 
Ratio

Soil Heat 
Flux 

(fraction)

Anthropogenic 
Heat Flux

(W/m2)
Leaf Area 

Index
CALMET 

Code CALMET Land Cover Type
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Table B.6 CALMET Land-use Characterization and Associated Geophysical Parameters for Season 4 (Winter 2)

NALCMS 
Code

Surface 
Roughness

(m) Albedo
Bowen 
Ratio

Soil Heat 
Flux 

(fraction)

Anthropogenic 
Heat Flux

(W/m2)
Leaf Area 

Index
CALMET 

Code CALMET Land Cover Type
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Table B.7 CALMET Land-use Characterization and Associated Geophysical Parameters for Season 5 (Transitional Spring)

NALCMS 
Code

Surface 
Roughness

(m) Albedo
Bowen 
Ratio

Soil Heat 
Flux 

(fraction)

Anthropogenic 
Heat Flux

(W/m2)
Leaf Area 

Index
CALMET 

Code CALMET Land Cover Type
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B.5 Meteorological Inputs

B.6 BC ENV 2011–2015 WRF Data
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Figure B.4 Comparison of Measured and Predicted Surface Winds at ECCC Mackenzie Airport 
Weather Station (2011–2015) 

Measured Predicted (BC ENV WRF 4 km)

CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Air Quality Technical Data Report for Cedar Link Project: Mount Bracey Compressor Station
Appendix B CALMET 

Figure B.5 Comparison of Measured and Predicted Monthly Average Temperature at ECCC 
Mackenzie Airport Weather Station (2011–2015)
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B.7 CALMET Predictions

B.7.1 Predicted Surface Winds Field
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B.7.2 Predicted Winds at Project Site
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Figure B.9 CALMET Predicted Wind Roses at 4 Levels at the Project Site (2011–2015) 

200 m

100 m

60 m

10 m
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B.7.3 Predicted Surface Temperatures

Figure B.10 CALMET Predicted Monthly Average Surface Temperature at the Project Site 
(2011–2015)

B.7.4 Predicted Mixing Heights
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Figure B.11 CALMET Predicted Mean Diurnal Mixing Heights at the Project Site (2011–2015) 

B.7.5 Predicted Atmospheric Stability Class
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Table B.8 Predicted Stability Class Frequency Distributions (%) at the Project Site 
(2011-2015) 

Number of
Hours A B C D E F 

Season 1

Season 2

Season 3

Season 4

Season 5

2011–2015
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Figure B.12 Frequency of Predicted Seasonal PG Stability Class at the Project Site (2011 to 
2015) 

NOTE:

Definitions of five seasons refer to Table B.2
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B.8 CALMET Model Options

Guidelines

Table B.9 CALMET Model Options Groups 0 and 1

Parameter Default Project Comment

Input Group 0: Input and Output File Names

Input Group 1: General run control parameters
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Table B.10 CALMET Model Options Group 2: Grid Control Parameters

Parameter Default Project Comment
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Table B.11 CALMET Model Options Group 3: Output Options

Parameter Default Project Comment

Disk Output:

Line Printer Output:

Meteorological fields to print:

Testing and debug print options for micrometeorological module:

Testing and debug print options for wind field module:
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Parameter Default Project Comment

Table B.12 CALMET Model Options Group 4: Meteorological Data Options

Parameter Default Project Comment

Number of Surface & Precipitation Meteorological Stations:

Cloud Data Options:

File Formats:

Table B.13 CALMET Model Option Group 5: Wind Field Options and Parameters

Parameter Default Project Comment

Wind Field Model Options:
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Parameter Default Project Comment

Radius of Influence Parameters:

Other Wind Field Input Parameters:

Barrier Information:

Diagnostic Module Data Input Options:

CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Air Quality Technical Data Report for Cedar Link Project: Mount Bracey Compressor Station
Appendix B CALMET 

Parameter Default Project Comment

Lake Breeze Information:
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Table B.14 CALMET Model Option Group 6: Mixing Height, Temperature and Precipitation 
Parameters

Parameter Default Project Comment

Empirical Mixing Height Constants:

Spatial Averaging of Mixing Heights:

Convective Mixing Heights Options:

Other Mixing Height Variables:

Overwater Surface Fluxes Method and Parameters:
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Parameter Default Project Comment

Relative Humidity Parameters:

Temperature Parameters:

B.9 References
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A User’s Guide for the CALMET 

Meteorological Model
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Table of Contents

C.1 Introduction ................................................................................................................................ C.1

C.2 CALPUFF Model ......................................................................................................................... C.1

C.3 References................................................................................................................................ C.14

List of Tables

List of Figures
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C.1 Introduction

C.2 CALPUFF Model

C.2.1 Model Initialization

C.2.1.1 CALPUFF Study Area
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Table C.1 CALPUFF Study Area Coordinates (22 km by 22 km)

Domain Corner

Location (UTM NAD 83, Zone 10)

East 
(m) 

North 
(m) 

C.2.1.2 Meteorological Data

C.2.1.3 Emissions and Source Characteristics

C.2.1.4 Receptor Grids

C.2.1.5 Sensitive Receptors
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C.2.1.6 Building Downwash

Table C.2 Buildings Included in Dispersion Modelling

Building ID Description
Length 

(m)a
Width 
(m)a

Height 
(m)b

Mount Bracey Compressor Station 
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Building ID Description
Length 

(m)a
Width 
(m)a

Height 
(m)b

C.2.1.7 Terrain Effects

C.2.1.8 Dispersion Coefficients

C.2.1.9 NOX to NO2 Conversion
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C.2.2 Model Options

Table C.3 Input Groups in the CALPUFF Control

Input Group Description Applicable to Project?
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Table C.4 Input Group 1: General Run Control Parameters

Parameter Default Project Comments

Table C.5 Input Group 2: Technical Options

Parameter Default Project Comments
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Parameter Default Project Comments
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Table C.6 Input Group 3: Species List

CSPEC Modelled1 Emitted2 Dry Deposition3 Output Group Number

Table C.7 Input Group 4: Map Projection and Grid Control Parameters

Parameter Default Project Comments
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Table C.8 Input Group 5: Output Option

Parameter Default Project Comments

Species

Concentrations 
Printed 

(0 = no, 1 = yes)
Dry Fluxes Printed 

(0 = no, 1 = yes)
Wet Fluxes Printed

(0 = no, 1 = yes) Mass Flux

Printed
Saved to 

Disk Printed
Saved to 

Disk Printed
Saved to 

Disk Printed
Saved to 

Disk
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Table C.9 Input Group 12: Diffusion/Computational Parameters

Parameters Default Project Comments
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Stability 
Class

Parameter

Minimum turbulence velocities sigma-v 
(SVMIN)

Minimum turbulence velocities sigma-w 
(SWMIN)

Minimum turbulence
v) (m/s)

Minimum turbulence 
v) (m/s)

Land Water Land Water

Parameters Default Project Comments

Parameters Default Project Comments
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Parameters Default Project Comments

Table C.10 Input Group 13: Point Source Parameters

Parameters Default Project Comments
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Table C.11 Input Group 20: Discrete Receptor Information

Parameter Default Project Comments

C.3 References
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E.1.1 NOX to NO2 Conversion

E.1.2 Results

E.1.2.1 Project-Alone Case
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Table E.1 Project-Alone Case Dispersion Modelling Results for Compressor Station

CAC
Averaging 

Period

Maximum 
Predicted 

Concentrations
(µg/m3) 

BC AQO 
(µg/m3) 

CAAQS 2025
(µg/m3) 

Percentage of 
British 

Columbia
AQO 
(%)

E.1.2.2 Application Case

Table E.2 Application Case Dispersion Modelling Results for Compressor Station

CAC
Averaging 

Period

Maximum 
Predicted 

Concentrations
(µg/m3) 

Baseline 
(µg/m3) 

Maximum 
Predicted 

Concentration 
Including 
Baseline
(µg/m3) 

BC 
AQO 

(µg/m3) 

CAAQS 
2025

(µg/m3) 

Percentage 
of British 
Columbia

AQO 
(%)
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E.2 REFERENCES

Guidance for NO2 Dispersion Modelling in British Columbia.

CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Mount Bracey Compressor Station Permit Application Technical Assessment Report
Appendix D: Dispersion Modelling Plan
June 16, 2025

CGC16362-STC-EN-RPRT-0002 Rev 0 IFU

Appendix D Dispersion Modelling Plan



Dispersion Modelling Plan

Dispersion Modelling Plan for Mount 

Bracey Compressor Station Project

June 16, 2025

Prepared for:

Coastal GasLink Pipeline Ltd. 
450 1 St SW
Calgary, AB T2P 5H1

Prepared by:

Stantec Consulting Ltd.

Project Number: 123515132

CGC16362-STC-EN-PLAN-0001

Rev 2 

Issued for Use

CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Dispersion Modelling Plan
Coastal GasLink Mount Bracey Compressor Station
Table of Contents
June 16, 2025

CGC16362-STC-EN-PLAN-0001 Rev 2 IFU ii

Table of Contents

Review and Sign-off................................................................................................................... i

Abbreviations...........................................................................................................................iv

1 Dispersion Modelling Plan............................................................................................ 1

2 General........................................................................................................................... 2

3 Project Description and Geographic Setting............................................................... 4

4 Dispersion Model........................................................................................................... 5
4.1 Selected Dispersion Model ................................................................................................. 5
4.2 Default Switch Settings ....................................................................................................... 5
4.3 CALPUFF Receptors .......................................................................................................... 7

4.3.1 Gridded Receptors .............................................................................................. 7
4.3.2 Sensitive Receptors ............................................................................................ 9

5 Planned Model Output: Air Quality Assessment Needs ...........................................10

6 Emission Sources and Characteristics......................................................................12
6.1 Contaminants Emitted for Each Emission Scenario ......................................................... 12
6.2 Emission Inventory............................................................................................................ 12
6.3 Model Emission Scenarios................................................................................................ 17
6.4 Source Emission Rate Variability...................................................................................... 18

7 Applicable Air Quality Objectives ..............................................................................19
7.1 British Columbia Air Quality Objectives ............................................................................ 19
7.2 Other Regulatory Criteria .................................................................................................. 21

8 Baseline Concentration...............................................................................................23

9 Building Downwash ....................................................................................................27

10 Geophysical Data Input...............................................................................................29
10.1 Topography and Land Use Data....................................................................................... 29

10.1.1 Surface Characteristics ..................................................................................... 29
10.2 Meteorological Data Input (For Level 2 and 3 Assessments Only) .................................. 31

10.2.1 Surface Meteorological Data ............................................................................. 31
10.2.2 Upper-Air Meteorological Data .......................................................................... 31

10.3 Numerical Weather Prediction Model Output ................................................................... 31

11 Treatments...................................................................................................................33
11.1 NO to NO2 Conversion...................................................................................................... 33
11.2 Chemical Transformation.................................................................................................. 34

11.2.1 Secondary Particulate Formation ...................................................................... 34
11.3 Particle Deposition ............................................................................................................ 34
11.4 Stagnation ......................................................................................................................... 34
11.5 Plume Condensation (Fogging) and Icing ........................................................................ 35

12 Quality Management Program....................................................................................36
12.1 Model Input Data............................................................................................................... 36
12.2 Model Output Data ............................................................................................................ 36

13 BCER Review of Plan and Revisions .........................................................................37

14 References...................................................................................................................38

CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Dispersion Modelling Plan
Coastal GasLink Mount Bracey Compressor Station
Table of Contents
June 16, 2025

CGC16362-STC-EN-PLAN-0001 Rev 2 IFU iii

List of Tables

Table 6.1 Stack Parameters and Emission Rates for the Proposed Equipment ..............................13
Table 6.2 Summary of Emission Sources for each Modelling Scenario at Mount Bracey CS .........17
Table 6.3 Emissions Summary for each Modelling Scenario ........................................................... 18
Table 7.1 British Columbia Air Quality Objectives ............................................................................ 20
Table 7.2 2025 Canadian Air Quality Standards............................................................................... 21
Table 7.3 Criteria from Other Jurisdictions (Critical Levels) ............................................................. 21
Table 8.1 Summary of Monitoring Stations Locations and Substances Monitored ..........................24
Table 8.2 Summary of Baseline CAC Concentrations a.................................................................... 25
Table 8.3 288-Value Array NO2 Baseline Summary using Blueberry First Nation School

Monitoring Data................................................................................................................. 26
Table 9.1 Building Dimensions.......................................................................................................... 27
Table 11.1 Equipment Specific and Emission Weighted In-Stack Ratios...........................................33

List of Figures

Figure 4.1 CALMET Model Domain and Terrain.................................................................................. 6
Figure 4.2 CALPUFF Receptor Grid for Mount Bracey Compressor Station (KP 163) ....................... 8
Figure 6.1 Simplified Plot Plan for Mount Bracey Compressor Station (KP 163) ..............................16
Figure 10.1 CALMET Land Use Classification..................................................................................... 30
Figure 10.2 Comparison of Measured and Predicted Surface Winds at ECCC Mackenzie 

Airport Weather Station (2011–2015) ............................................................................... 32

List of Appendices

Appendix A CALMET Model Options and Land Use Characterization Parameters

Appendix B Emissions Inventory

CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Dispersion Modelling Plan
Coastal GasLink Mount Bracey Compressor Station
Abbreviations
June 16, 2025

CGC16362-STC-EN-PLAN-0001 Rev 2 IFU

Abbreviations

the Application The application to the British Columbia (BC) Energy Regulator 

(BCER) for a Waste Discharge Authorization (WDA)

AFB absolute fractional bias

AQO Air Quality Objective

BC British Columbia

BCER British Columbia Energy Regulator

ENV British Columbia Ministry of Environment and Climate Change 

Strategy

°C degrees Celsius

CAAQS Canadian Ambient Air Quality Standards

CCME Canadian Council of Ministers of the Environment

CEC Commission for Environmental Cooperation

CO carbon monoxide

CGL Coastal GasLink 

g/s grams per second

ISR In-stack ratio

K Kelvin

km kilometre

KP Kilometre post 

kW kilowatt

m metre

m/s metres per second

m asl metres above sea level

m E Easting (metres)

i
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m N Northing (metres)

NAD83 North American Datum of 1983

NO2 nitrogen dioxide

NOX nitrous oxide

OLM Ozone limiting method 

PM2.5 fine particulate matter with an aerodynamic diameter less than equal 

to 2.5 micrometres

the Project the Mount Bracey Compressor Station

SO2 sulphur dioxide

t/d tonnes per day

µg/m3 microgram per cubic metre

UTM Universal Transverse Mercator

US EPA United States Environmental Protection Agency

WDA Waste Discharge Authorization

WRF Weather Research and Forecast model
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2 General 

Date: 16-June-2025 

Facility Name: Mount Bracey Compressor Station

Company:  Coastal GasLink Pipeline Ltd. 

Company Contact: Lara Smandych

Location: 

Latitude: 54.9162°N  Northing: 6,085,740 m N Zone 10

Longitude: -122.2266°E Easting: 549,576 m E  Zone 10

Air Quality Consultant and Contact Name: 

Stantec Consulting Ltd.

April Hauk

(250) 852-5921

April.Hauk@stantec.com

Stantec Consulting Ltd.

Reid Person

403-781-4159

Reid.Person@stantec.com

BCER Contact Name(s):

Rachel Butler

250-794-5220

Rachel.Butler@bc-er.ca

Level of Assessment (1, 2 or 3) and provide rational for the proposed level of assessment:

A Level 3 Assessment will be conducted to assess the air quality consequences of emissions as a result 

of operation of the Mount Bracey Compressor Station (CS) (the Project). Section 2.2.2 of the British 

Columbia Air Quality Dispersion Modelling Guideline (the Guideline) (BC ENV, 2022b) indicates that a 

Level 3 assessment is appropriate for modelling the Project’s emission sources. This is due to the 

complex topography and wind flows in the region and the multiple emission sources.

The Project is being evaluated for a British Columbia Waste Discharge Authorization (WDA). The air 

quality assessment will be conducted using the CALPUFF modeling system. The CALMET module will 

use Weather Research Forecast (WRF) data as input. 
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Does this plan follow a modelling approach that is similar to the approach taken in a previous air quality 

assessment already reviewed and accepted by the Ministry? If so, provide the project name and Ministry 

contact:

This plan follows an air dispersion modelling approach typical of several recent compressor station 

modelling exercises conducted by Stantec in northeast British Columbia, but the modelling methodology 

described here is specific to the Mount Bracey Compressor Station. 

CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Dispersion Modelling Plan
Coastal GasLink Mount Bracey Compressor Station
Section 3: Project Description and Geographic Setting
June 16, 2025

CGC16362-STC-EN-PLAN-0001 Rev 2 IFU

3 Project Description and Geographic Setting

Provide an overview of the project, including process description and the purpose of the dispersion 

modelling study:

Coastal GasLink Pipeline Ltd (CGL) constructed and will operate a natural gas pipeline (the CGL pipeline) 

from the area near the community of Groundbirch (approximately 40 km west of Dawson Creek, 

British Columbia [BC]) to the LNG Canada Development Inc. (LNG Canada) liquified natural gas (LNG) 

export facility (LNG Canada export facility) near Kitimat, BC. CGL will leverage this existing infrastructure 

with the construction of the Cedar Link Project; a connector pipeline, a meter station and a new 

compressor station (Mount Bracey) to enable the delivery of an additional 0.4 billion cubic feet per day 

(bcf/day) of natural gas from the CGL pipeline to the Cedar LNG Project, a proposed floating LNG facility 

in Kitimat, BC.  

The Mount Bracey CS is located at the CGL pipeline Kilometer Post (KP) 163 in the Regional District of 

Fraser - Fort George (Figure 4.1). Construction of the Project commenced in 2024 and will be in service in 

2028. 

The purpose of this dispersion model plan is to support the application to the British Columbia (BC) 

Energy Regulator (BCER) for a Waste Discharge Authorization (WDA) for the Project.  

Provide a description of the following:

Terrain characteristics within domain: flat terrain or complex terrain (i.e., will complex flow need to be

considered?)

Dominant land cover: urban, rural, industrial, agricultural, forested, rock, water, grassland

The Project is located at an elevation of 854 m above sea level (asl). The higher elevations are towards 

the southwest and west portions of the CALMET domain and the lowest elevations are in the southwest 

portions of the domain. Terrain in the region is complex ranging from approximately 700 to over 

2,600 m asl.

The dominant land cover in this rural remote region is evergreen forest, with some deciduous forest. 

Evergreen forest dominates in the immediate vicinity of the Project. The nearest settlement is the 

community of Anzac, located 25 km to the southwest. 
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4 Dispersion Model 

4.1 Selected Dispersion Model

List model(s) and version to be used: 

The following models will be used for the Level 3 Assessment for the Project with no modifications to the 

original computer code. They have been optimized to run in a LINUX computing environment.

CALMET v6.5.0

CALPUFF v7.2.1

Stantec developed post-processing tools that provide predicted concentrations at modelled receptors for 

applicable regulatory averaging intervals. 

Specify any non-guideline models or versions (i.e., beta-test versions) planned for use. Provide rationale:

No non-guideline models or versions are planned for this assessment.

If modifications to any of the models are planned, provide a description and the rationale:

No modifications to the models are planned.

4.2 Default Switch Settings

For CALMET/CALPUFF identify any key switch settings in CALMET and CALPUFF that will be different 

from the “black (do not touch)” defaults as per Tables 6.2 and 7.1 (BC ENV 2022b). Provide rationale.

The key switch settings in CALPUFF will be the “black (do not touch)” defaults as per Table 6.2

and Table 7.1 in the Guideline (BC ENV 2022b).

The CALMET switch settings are provided in Appendix A (Table A.1).

For the CALMET model provide: 

A CALMET domain map that also shows the locations of surface meteorological stations and

upper air stations: CALMET domain map for the Project is provided in Figure 4.1. There are no

surface meteorological stations in this domain (Figure 4.1). There are no upper air stations within

or nearby the CALMET domain. See Section 10.2 for more information.

Anticipated grid resolution: 500 (m)

Number of grids in X and Y direction: NX = 100, NY = 100
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4.3 CALPUFF Receptors

4.3.1 Gridded Receptors

For the CALPUFF model

Proposed receptor grid spacing for the Project assessment (see Section 7.2 in the Guideline 

(BC ENV 2022b): 

20 m receptor spacing along the Project boundary

50 m spacing for the 3.5 km x 3.5 km area centered on the Project

250 m spacing for the 14 km x 14 km area centered on the Project

500 m spacing for the 22 km x 22 km area centered on the Project

The described grid comprises 9,307 receptor locations. This extent of the receptor grid is considered 

sufficient to indicate the magnitude and spatial variation of the predicted concentrations resulting from the 

Project emissions.

A map of the CALPUFF domain and receptor grid. 

A map of the CALPUFF domain and gridded receptors for the Project assessment is shown in Figure 4.2. 

Receptor (flagpole) height (m) (see Section 7.5 (BC ENV 2022b)). 

Flagpole receptors are not required. There are no elevated receptors of interest nearby.
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4.3.2 Sensitive Receptors

For the CALPUFF model the proposed sensitive receptors (see Section 7.4 in the Guideline 

[BC ENV 2022b]):  

There are no permanent residents in the vicinity of the Project, therefore there are no sensitive receptors 

for the Project assessment. Three temporary trapping and hunting camps near the Project have been 

identified within 1.5 km of the Project. The camps are occupied temporarily during the year but there is a 

potential for exposure to pollutants while the camp is occupied. Therefore, the temporary camps have 

been included in the receptor grid as a receptor of interest, but are not considered sensitive receptors 

because they are not permanently occupied.
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5 Planned Model Output: Air Quality Assessment Needs 

What model output is required for decision makers and stakeholders? (i.e., what is the purpose of the 

assessment?). Circle as appropriate. Air Quality: concentrations, depositions, visibility, fogging, icing, 

other (specify)

Model output for the Project will include predicted ground-level concentrations for nitrogen dioxide (NO2), 

sulphur dioxide (SO2), particulate matter with aerodynamic diameter less than 2.5 microns (PM2.5), and 

carbon monoxide (CO). The 1-hour, 8-hour, 24-hour, and annual averages will be presented following the 

statistical form of the applicable regulatory criteria used for comparison. Large scale NO2 isopleth maps 

will be provided with the predicted NO2 concentrations for the entire modelling domain.

Tables and Figures for Level 2 and 3 Assessments (see detailed list in Section 8.3.2 (BC ENV, 2022b): 

Spatial distribution maps of air quality parameters (maximums, exceedance frequencies, annual 

averages)

Figures will include spatial distribution maps of maximum predicted concentrations for NO2, and PM2.5 for 

the Project. Both hourly (i.e., 1-hour, 24-hour) and annual averages will be presented. Averages will be 

presented as the appropriate statistical form for comparison to the applicable air quality objective (AQO) 

(i.e., maximum predicted 3-year average of the 98th percentile of the daily 1-hour maximum nitrogen 

dioxide concentration). Spatial distribution maps for SO2 and CO will not be presented unless predicted 

concentrations are greater than 50% of the AQO. 

If exceedances of the applicable regulatory criteria are predicted, the list of receptors that exceed the 

metric and figures showing the frequency (i.e., % of hours) of exceedance will be included.   

Tables of maximum short and long term average air quality parameters (locations and associated 

meteorological conditions)

Tables of maximum predicted concentrations for NO2, SO2, PM2.5, and CO equivalent to the statistical

form of the applicable AQO (i.e., maximum predicted 3-year average of the 98th percentile of the daily 

1-hour maximum nitrogen dioxide concentration) will be provided. If exceedances are predicted, the areal

extent, frequency, and meteorological circumstances associated with those exceedances will be

investigated.

Tables of air quality parameters at select receptors of interest (maximums, frequency distributions)

Tables of air quality parameters will be provided for the receptors of interest (Figure 4.2).  

Tables of air quality parameters under abnormal emission situations (upsets, start-up)

Normal operation with sources operating at 100% of rated capacity represents worst case emissions and 

is the basis of the assessment. 
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Switching events, in which the standby compressor or power generator are brought up to full power and 

an operating compressor or power generator are then ramped down, will be discussed in the Technical 

Assessment Report. Due to the short duration (less than20 minutes per event) and limited data available 

to quantify emissions under reduced loads, it is not practical to incorporate these events into dispersion 

modelling. Switching events emissions will be compared to steady state operations qualitatively to 

support a discussion of air emissions associated with these events. Switching events are anticipated to 

occur less than 50 times per year.

Output spatial scale: near-field (<10 km), local (<50 km), regional (>50 km)

Figures will be provided for study area (Facility: 50 km by 50 km) if complex spatial distribution of 

concentrations is predicted in the vicinity of the Project, additional figures for the near-field will be 

investigated. 

Special output required for vegetation, health risk or visibility assessments

Effects on human health, and visibility, are not assessed for the Project. There are no sensitive receptors 

nearby to warrant a human health study. The Project’s emission sources burn natural gas and have low 

potential for impacts to visibility.

Other (specify): There are no other tables or figures proposed at this time. 

CGC16362-STC-EN-RPRT-0002 Rev 0 IFU



Dispersion Modelling Plan
Coastal GasLink Mount Bracey Compressor Station
Section 6: Emission Sources and Characteristics
June 16, 2025

CGC16362-STC-EN-PLAN-0001 Rev 2 IFU

6 Emission Sources and Characteristics 

6.1 Contaminants Emitted for Each Emission Scenario

Provide the following details of the sources to be modelled, type, contaminants, basis of emissions. 

Characteristics of emissions from the Project operation sources consist of those from the combustion of 

fuel gas. The Project’s emissions include oxides of nitrogen (NOx), SO2, PM2.5 and CO. These substances 

will be carried forward in each model scenario discussed below. For each model scenario and for the

substances modelled, the source type is Point (P).  

6.2 Emission Inventory

The proposed operations will include three gas-fired turbines, four gas-fired generators, three seal gas 

combustors and six glycol heaters on site. Two turbines will operate at any given time, the third turbine is 

standby. The third standby plant's ancillary equipment (specifically the generators, glycol heaters, and 

seal gas combustor) will run at all times to maintain the standby plant in a state of readiness. The fourth 

generator (A0, Building #26 on the plot plan) will only run when one of the other three generators are not 

running. It may be used to backfeed any of the plants if the generator is out of service for maintenance or 

due to failure.

There will be a domestic (food) waste incinerator onsite, but it is not considered a continuous source, and 

therefore, is not including in modelling. 

Emission factors for NOX and CO are provided by CGL, vendor data or based on AP-42 published 

emission factors (Table 6.1). The sulphur content in source fuel gas for the Project is provided by CGL for 

the emission sources included in the assessment. For the PM2.5 emission factors, a more up-to-date 

study by Canadian Energy Partnership for Environmental Innovation (CEPEI) was used (CEPEI, 2024). 

Maximum emission rates are applied in the CALPUFF modelling. 

Design information for the Project including building dimensions, stack heights and diameters are based 

on site layout and configuration provided by CGL. 

Table 6.1 presents the stack parameters, emission rates and source of data for the proposed equipment.

Stack parameters and emission rates for the gas-fired turbines, gas-fired generators and the glycol 

heaters are provided by CGL. The emission rates presented in Table 6.1 are for each unit. The 

cumulative emissions are presented in Section 6.3. 
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Table 6.1 Stack Parameters and Emission Rates for the Proposed Equipment

Source Identification
BHGE PGT25+ Gas 

Turbine Source of Data
Waukesha Gas 

Generator L5794GSI Source of Data
Seal Gas Vapour 

Combustors Source of Data
Auxiliary Utility 
Glycol Heaters Source of Data

Unit Description Continuous CGL Continuous CGL Continuous CGL Continuous CGL

Number of units 2 (+1 Standby) CGL 3 (+1 Standby) CGL 3 CGL 6 CGL

Source Type Point CGL Point CGL Point CGL Point CGL

Capacity – Heat Input (based on HHV) MMBtu/hr 290 Stantec b 9.47 Stantec b 1.5 CGL 1.92 CGL

GJ/hr 306 Stantec b 9.99 Stantec b 1.6 Stantec b 2.03 Stantec b

kW 85,000 Stantec b 2,775 Stantec b N/A N/A 563 CGL

Output Rating (Assume LHV) MMBtu/hr N/A Stantec b N/A N/A N/A N/A 1.47 Stantec b

GJ/hr 111 Stantec b 3.06 Stantec b N/A N/A 1.55 Stantec b

kW 30,900 CGL 850 CGL N/A N/A 431 CGL

Fuel Type Fuel Gas CGL Fuel Gas CGL Fuel Gas CGL Fuel Gas CGL

Fuel Gas Consumption Rate 103m3/d 188.8 Stantec b 6.2 Stantec b 0.99 Stantec b 1.25 Stantec b

Sulphur Content b ppmv 22.0 CGL 22.0 CGL 22.0 CGL 22.0 CGL

Exhaust Gas Flow Rate kg/s 82.9 CGL 0.93 Vendor Data c N/A N/A N/A N/A

Exhaust Gas MW kg/kmol 28.5 CGL N/A N/A N/A N/A N/A N/A

Exhaust Gas H2O Content % 4.3 CGL N/A N/A N/A N/A N/A N/A

Exhaust Gas O2 Content (dry condition) % 16.1 Stantec d N/A N/A N/A N/A N/A N/A

Rain Cap Yes/No No CGL No CGL No CGL Yes CGL

Release Direction Vertical CGL Vertical CGL Vertical CGL Vertical CGL

Stack Height m 14.5 CGL 8.5 CGL 4.2 CGL 6.8 CGL

Stack Diameter m 2.6 CGL 0.305 CGL 1.58 CGL 0.559 CGL

Maximum Exit Velocity m/s 38.2 Stantec 37.2 Stantec 0.36 CGL 1.45 Stantec b

Exit Temperature °C 494.4 CGL 580.6 Vendor Data c 63 CGL 258 Stantec

K 768 Stantec 854 Stantec 336 CGL 531 Stantec b

NOX ppmv@ 15% O2 and dry 25 a CGL N/A N/A N/A N/A N/A N/A

NOX g/kW-hr N/A N/A 1.00 CGL N/A N/A N/A N/A

NOX lb/MMBtu N/A N/A N/A N/A 0.098 AP-42 (Table 1.4-1) e 0.098 AP-42 (Table 1.4-1) e

CO ppmv @ 15% O2 and dry 36 a CGL N/A N/A N/A N/A N/A N/A

CO g/hp-hr N/A N/A 0.17 CGL N/A N/A N/A N/A

CO lb/MMBtu N/A N/A N/A N/A 0.082 AP-42 (Table 1.4-1) e 0.082 AP-42 (Table 1.4-1) e

PM2.5 (CEPEI 2024) d g/GJ (fuel input, HHV) 0.38 CEPEI (CEPEI 2024) 1.11 CEPEI (CEPEI 2024) 0.637 CEPEI (CEPEI 2024) 0.637 CEPEI (CEPEI 2024)

NOX t/d 0.226 Stantec b 0.0204 Stantec b 1.64E-03 Stantec b 2.05E-03 Stantec b

SO2 t/d 0.011 Stantec b 0.0004 Stantec b 5.96E-05 Stantec b 7.45E-05 Stantec b

CO t/d 0.198 Stantec b 0.0047 Stantec b 1.38E-03 Stantec b 1.72E-03 Stantec b

PM2.5 t/d 0.003 Stantec b 0.0003 Stantec b 2.48E-05 Stantec b 3.10E-05 Stantec b

NOX g/s 2.614 Stantec b 0.2361 Stantec b 0.019 Stantec b 0.0237 Stantec b

SO2 g/s 0.130 Stantec b 0.0043 Stantec b 0.001 Stantec b 0.0009 Stantec b
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Source Identification
BHGE PGT25+ Gas 

Turbine Source of Data
Waukesha Gas 

Generator L5794GSI Source of Data
Seal Gas Vapour 

Combustors Source of Data
Auxiliary Utility 
Glycol Heaters Source of Data

CO g/s 2.291 Stantec b 0.0538 Stantec b 0.016 Stantec b 0.0199 Stantec b

PM2.5 g/s 0.032 Stantec b 0.0031 Stantec b 0.0003 Stantec b 0.0004 Stantec b

Notes: 
a Provided by CGL
b Calculated by Stantec
c Manufacturer data for Waukesha Gas Generator L5794GSI (Innio, 2019), (CGL, 2019)
d Source: (CEPEI, 2024)
e Source: (U.S. EPA, 1998)

The emission rates provided are for each unit, not cumulative. The cumulative emissions are presented in Section 6.3. 
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Provide a map showing the source locations, buildings, and facility fence line.

The facility layout, showing source locations, buildings or solid structures, and the plant boundary are

shown in Figure 6.1. 
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6.3 Model Emission Scenarios

If applicable, describe the different model emission scenarios required for the assessment if multiple 

options are under consideration. For example, different source characteristics (stack dimensions, 

emission rates) or source arrangements (locations, types, buildings) may need separate modelling runs to 

examine the air quality implications of different scenarios.

Two scenarios have been identified to examine the air quality implications of the Project: the 

Project-Alone Case and the Application Case. There are no facilities near the Project, therefore, Base 

Case is not modelled. 

Project-Alone Case: The Project will have a total of three gas turbines, four gas generators, six glycol 

heaters, and three seal gas vapour combustors. During normal operations, The Project-Alone Case 

modelling scenario includes emissions from two BHGE PGT25+ gas turbines, and three Waukesha gas 

generators, three seal gas vapour combustors and six heaters. Occasionally, the stand-by turbine or 

generator will become operational to take the load off an operating unit so that the operating unit can be 

shut down (Section 5). These switching events (when three turbine units or four generators are operating) 

are infrequent (i.e., less than 50 events per year), and short duration, lasting less than 20 minutes. 

Because of the infrequent and short duration of the switching event, the emissions (with all three turbines 

or all four generators running) will not be included in the modelling but will be discussed qualitatively in 

the Technical Assessment Report. Emission rates for the Project-Alone Case are assumed to be 

consistent with the hourly, daily, and annual rates for full equipment capacity. A summary of emissions is 

shown in Table 6.1. Units designated as backup, emergency, or on standby will be depicted in the 

modelling exercise as not operating.

Application Case will include the sources from the Project-Alone Case, with baseline concentrations

added (Table 8.2). The term “baseline” is being used to describe existing air quality conditions and the 

contribution from existing sources not included in the modelling (Section 8). 

The modelling scenarios are summarized in Table 6.2 and the summary of scenario emissions is 

presented in Table 6.3. 

Table 6.2 Summary of Emission Sources for each Modelling Scenario at Mount Bracey CS

Equipment Project-Alone Case Application Case 

BHGE PGT25+ Gas Turbine (2 units) x x 

Waukesha Gas Generator L5794GSI (3 units) x x 

Seal Gas Vapour Combustor (3 units) x x 

Glycol Heaters (6 units) x x 

Baseline N/A x 
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Table 6.3 Emissions Summary for each Modelling Scenario

Modelling Scenario

Emissions 
(tonnes/year)

NOX SO2 PM2.5 CO

Project-Alone Case, Total 231 8.8 2.4 155

Application Case, Total a 231 8.8 2.4 155

Notes: 
a The Application Case, Total emissions represent the emissions resulting from the Project-Alone Case plus 

baseline concentrations. 

6.4 Source Emission Rate Variability

Do emissions have sub-hourly variation (e.g., blow-down flares with high emission peaks during the 

hour)? If so, describe the approach to assess air quality implications of those sub-hourly high emission 

peaks. 

‘During normal operations, there is no variability in source emission rates associated with Project

emission sources. See unit switching events description in Section 5. 

Describe the approach to assess air quality implications under the 25, 50, 75% emission scenario. 

See Section 3.4.2 (BC ENV 2022b). 

Reduced capacity emission scenarios are not applicable for normal operations. Equipment is assessed 

as operating at 100% capacity continuously. 

If there are batch processes, provide a temporal emission profile (emission rate vs time) for each batch 

process.

There are no batch processes associated with the Project. 

Describe anticipated abnormal emission scenarios (e.g., start-up, shut-down, maintenance of control 

works) and their anticipated frequency of occurrence. See Section 3.4.3. (BC ENV 2022b).

During normal operations, there is no variability in source emission rates associated with Project emission 

sources. 
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7 Applicable Air Quality Objectives

7.1 British Columbia Air Quality Objectives

Effects on air quality are determined, in part, by comparing predicted ground-level concentrations of the 

substances to the applicable air quality objectives. Air quality objectives are used to gauge current and 

historical air quality and guide decisions on environmental effects assessments and authorizations. The 

AQOs are used to gauge current and historical air quality and guide decisions on environmental impact 

assessments and authorizations. In British Columbia, the British Columbia ENV have stated that the 

British Columbia AQOs are applicable beyond the facility fence line ( (BC ENV, 2016), (BC ENV, 2020)). 

Where exceedances of the AQO are predicted through dispersion modelling, the British Columbia ENV 

considers the context of magnitude, frequency, timing, and proximity to sensitive receptors. Should there 

be exceedances of the AQO, the British Columbia ENV would manage these in accordance with the 

federal Air Zone Management Framework (Canadian Council of Ministers of Environment [CCME] 

(CCME, 2019)) for improvements in air quality across the affected area and would include all important 

sources ( (BC ENV, 2020)).

The regulatory criteria in British Columbia for NO2, SO2, PM2.5 and CO applicable to this assessment are 

shown in Table 7.1 (BC ENV, 2021a). 

The AQOs for NO2 are based on the Canadian Ambient Air Quality Standards (CAAQS), announced by 

the Government of Canada in 2017 (CEPA, 2017) for the year 2020. The CCME have stated that 

achievement of the CAAQS is determined on an airshed and air zone basis, which cover broad 

geographical areas (CCME, 2019). They are regional ambient standards. They are not intended to be 

applied to individual projects and facilities as regulatory standards (CCME, 2019). Rather, they are used 

by provinces and territories to guide air zone management actions intended to reduce ambient 

concentrations below the CAAQS and prevent CAAQS exceedances. 

Ambient air quality monitoring stations located at or near the property (fence) line of an industrial facility 

should not be used for CAAQS reporting unless the monitoring station is near a populated area or a 

sensitive ecosystem ( (CCME, 2020a), (CCME, 2020b)). 
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Table 7.1 British Columbia Air Quality Objectives

Substance Averaging Interval
British Columbia Air Quality Objective 

(µg/m3)

NO2 1-hour 113a

Annual 32b

SO2 1-hour 183c

Annual 13d

PM2.5 24-hour 25e

Annual 8f

CO 1-hour 14,300

8-hour 5,500

Notes: 
a Achievement for 1-hour NO2 is based on 3-year average of the annual 98th percentile of daily 1-hour maximum. 

This requires the extraction of the highest predicted 1-hour value at each location for each day, followed by the 
calculation of the 98th percentile (the eighth highest) of those 365 values for each year, then average the 
three annual values.

b Achievement for annual NO2 is based on the average of all 1-hour average concentrations over a single 
calendar year

c  Achievement for 1-hour SO2 is based on 3-year average of the annual 99th percentile of daily 1-hour maximum. 
This requires the extraction of the highest predicted 1-hour value at each location for each day, followed by the 
calculation of the 99th percentile (the fourth highest) of those 365 values for each year, then average the three 
annual values.

d Achievement for SO2 is based on the average of 1-hour concentrations averaged over one year
e Achievement for PM2.5 is based on annual 98th percentile of daily average, averaged over one year
f Achievement for PM2.5 is based on annual average, averaged over one year

Source: (BC ENV, 2021a)

British Columbia ENV has not stated if the 2025 CAAQS will be adopted. Regulatory agencies have 

expressed an interest in referencing objectives other than the AQO assessments. Specifically, they are 

interested in referencing the Canadian Ambient Air Quality Standards (CAAQS) for other years (CCME, 

2021). The 2025 CAAQS are provided in this assessment for information purposes. Effects on air quality 

will be evaluated using the British Columbia AQO (BC ENV, 2021a). The regulatory criteria applicable to 

this assessment are shown in Table 7.2 which lists the CAAQS for the year 2025 for NO2 and SO2, and 

2020 for PM2.5. 
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Table 7.2 2025 Canadian Air Quality Standards

Substance Averaging Interval
Air Quality Objective 

(µg/m3)

NO2 1-hour 79a

Annual 23b

SO2 1-hour 170c

Annual 11d

PM2.5 24-hour 27

Annual 8.8

Notes: 

The other regulatory criteria are for the year 2025 for NO2 and SO2, and 2020 for PM2.5. The statistical forms for 
each are the same as for the applicable regulatory criteria Table 7.1. 
a Achievement for 1-hour NO2 is based on 3-year average of the annual 98th percentile of daily 1-hour maximum. 

This requires the extraction of the highest predicted 1-hour value at each location for each day, followed by the 
calculation of the 98th percentile (the eighth highest) of those 365 values for each year, then average the 
three annual values.

b Achievement for annual NO2 is based on the average of all 1-hour average concentrations over a single 
calendar year

c  Achievement for 1-hour SO2 is based on 3-year average of the annual 99th percentile of daily 1-hour maximum. 
This requires the extraction of the highest predicted 1-hour value at each location for each day, followed by the 
calculation of the 99th percentile (the fourth highest) of those 365 values for each year, then average the three 
annual values.

d Achievement for SO2 is based on the average of 1-hour concentrations averaged over one year. 

Source: (CCME, 2021)

7.2 Other Regulatory Criteria 

Other criteria important for assessment of potential air quality effects have been included. For this 

assessment it includes the critical levels listed in the International Cooperative Programme on Modelling 

and Mapping of Critical Levels and Loads and Air Pollution Effects, Risks and Trends (CLRTAP 

(Convention on Long-range Transboundary Air Pollution), 2004). 

The critical levels employed in this assessment are presented in Table 7.3. They consider the annual 

average concentrations for NOX. Note that the NOX parameter is “NOX as NO2” (NOX = NO + NO2), and 

not NO2 alone.

Table 7.3 Criteria from Other Jurisdictions (Critical Levels)

CAC Averaging Interval
Critical Level

(µg/m3) Vegetation Note

NOX as NO2 Annual 30 Protective of 95% of species at a 95% 
confidence level

SOURCE: (CLRTAP (Convention on Long-range Transboundary Air Pollution), 2004)
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Should exceedances of the critical levels be predicted a suitable management and monitoring plan will be 

discussed in the Application. 
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8 Baseline Concentration 

Indicate method used to determine baseline concentrations for each pollutant (Section 8.1):

___X__monitoring data (Section 8.1.1 and 8.1.2)
_____establish monitoring program (Section 8.1.3)
_____modelled sources (Section 8.1.5)
_____other method (describe)

It is useful in this type of study to know the predicted incremental air quality contribution of the source or 

sources being modelled. It is also important to know about the cumulative effects on air quality. This is 

especially important when comparing model predictions to ambient objectives. The cumulative air quality 

is calculated by accounting for the contribution from all sources except the source or sources being 

modelled and adding that to the predicted increment from the Project. 

The term “baseline” is being used to describe existing air quality conditions and the contribution from 

existing sources. 

The Guideline (Section 8.1 (BC ENV, 2022b)) states that baseline may be determined from air quality 

monitoring data or may be estimated from modelling other contributing sources or a combination of both. 

Choosing the appropriate baseline concentration can be critical in assessing overall air quality. In order of 

priority, the information sources used to establish the baseline concentration level are:

A network of long-term ambient monitoring stations near the source under study

Long-term ambient monitoring at a different location that is adequately representative; and

Modelled baseline

For this Project, baseline will be determined by an ambient monitoring station from representative 

monitoring stations at different locations. The development of the baseline concentrations is described 

below. 

If existing monitoring data to be used, complete the following table: Representative Air Quality 

Measurements, including station name, location, period of record, contaminants measured.

Measured concentrations for NO2, SO2, PM2.5, and CO were reviewed for a number of existing continuous 

monitoring stations in British Columbia that were deemed representative of the study area by considering 

similarities in emission sources (i.e., industrial, transportation, home heating), terrain influence, and 

meteorology. The monitoring stations reviewed included Blueberry First Nation School, Pine River Hasler, 

Peace Valley Attachie Flat Upper Terrace, and Kamloops Brocklehurst. 
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The Blueberry First Nation School monitoring location, is located 212 km northeast of the Project and 

considered conservative and representative for background NO2 concentrations, including influences from 

rural residential heating and traffic, with little to no influence from a major industrial NOX emission source.

The Pine River Hasler monitoring station is located 76 km north of the Projectand is used to assess 

baseline ambient concentrations for SO2. This monitoring station is considered representative of the area 

due to its rural location. The Peace Valley Attachie Flat Upper Terrace monitoring station is located 

156 km northeast of the Projectand provided the PM2.5 baseline ambient data. This monitoring station is 

considered representative of the area due to its rural location. The Kamloops Brocklehurst monitoring 

station located 491 km south-southeast of the Projectand was used to assess baseline ambient 

concentrations for CO. It is noted that the Kamloops Brocklehurst continuous monitoring station is within 

an urban area, therefore, their measured background concentrations are expected to be generally higher 

than what is typical for the remote areas where the Project is located. There is limited CO monitoring in 

British Columbia and no CO monitoring in rural areas. 

Continuous monitoring data are derived from the most recent and representative years of ambient air 

quality data in British Columbia ENV’s annual summaries of British Columbia ambient air quality data (BC 

ENV, 2024). Data from monitoring stations is used in the baseline determination if the quarterly data

validity meets or is greater than the minimum 75% threshold. A summary of monitoring station locations 

and substances reviewed are provided in Table 8.1. 

Table 8.1 Summary of Monitoring Stations Locations and Substances Monitored

Monitoring 
Station 

Elevation
(m asl)

Location (UTM NAD83)

Data Period

Substances Monitored

m E m N Zone NO2 SO2 PM2.5 CO

Blueberry First 
Nation School

675 616,089 6,285,782 10U 6/23/2016 to 
11/29/2017

x - - - 

Pine River 
Hasler  

602 564,672 6,162,659 10U 2021 to 
2023

- x - - 

Peace Valley 
Attachie Flat 
Upper Terrace  

480 597,982 6,232,937 10U 2019 to 
2021

- - x - 

Kamloops 
Brocklehurst  

347 683,824 5,619,419 10U 2010 - - - x 

Section 8.1.4 of the Guideline (BC ENV, 2022b) recommends developing baseline values using 

high percentile values which characterize baseline as a large increment of measured values (i.e., the 

98th percentile for other substances hourly and daily averages, and the mean values for annual 

averages). These values represent the greatest effects of all local industrial sources, natural background 

concentrations (globally and regionally), plus minor sources (local home heating, vehicle emissions, food 

preparation, and road dust). Baseline concentrations for the Project air quality assessment are provided 

in Table 8.2. 

The NO2 Guidance (BC ENV, 2022c) provides three options to add baseline NO2 to dispersion modelling 

predictions. For the this work the 288-value array option is used. This array is comprised of the first 

highest measured value for each hour in each month, then average over the monitoring period. The 
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Blueberry First Nation School monitoring data is used to derive the 288-value array and are from the most 

recent and representative years of ambient air quality data obtained from the British Columbia Air Data 

Archive Website (BC ENV, 2024). The 288-value array carried through as the baseline values are 

presented in Table 8.3.  

Table 8.2 Summary of Baseline CAC Concentrations a

Substance Averaging Period
Baseline Concentration 

(µg/m3)

NO2
 b  1-hour c 16.6 

Annual d 2.1

SO2
 e  1-hour f 11.5

Annual g 0.9

PM2.5
 h 24-hour i 18.6

Annual j 4.5  

CO k  1-hour l 515.2  

8-hour l 515.2  

Notes:
a Baseline air quality data was developed by Stantec from BC Air Data Archive Website and British Columbia ENV 

1998-2023 summary spreadsheets (BC ENV, 2024) 3 assume standard 
conditions of 25°C and 101.325 kPa.

b NO2: The database for NO2 observations used for baseline at Blueberry First Nation School are for 6/23/2016 to 
11/28/2017.

c NO2: The 1-hour baseline NO2 concentration was determined based on the 98th percentile of the daily 1-hour 
maximum concentrations over for 2017 (BC ENV, 2024). This value is provided here for characterizing existing 
conditions. Baseline NO2 concentrations used for dispersion modelling are provided in the 288-value array in 
Table 8.3.

d NO2: The annual NO2 baseline concentration was determined based on the average of 1-hour values for 
6/23/2016 to 11/28/2017.

e SO2: The British Columbia ENV summary database for SO2 observations at Pine River Hasler are for 2021 - 
2023.

f SO2: The 1-hour baseline SO2 concentration was determined based on the daily 1-hour maximum 
concentrations, followed by the calculation of the 99th percentile for each year, then averaged over the 3-year 
period.

g SO2: The annual SO2 baseline concentration was determined based on the average of annual mean values for 
the 3 year period.

h PM2.5: The British Columbia ENV summary database for PM2.5 observations at Peace Valley Attachie Flat Upper 
Terrace are for 2019 - 2021.

i PM2.5: The 24-hour PM2.5 baseline concentration was determined based on average of the 98th percentile values 
for the 24 hour averaging interval over the 3-year period.

j PM2.5: The annual PM2.5 baseline concentration was determined based on the average of the annual mean 
values over the 3-year period.

k CO: The British Columbia ENV summary database for CO observations at Kamloops Brocklehurst is for 2010, 
which is the most recent year.

l CO: The 1-hour and 8-hour baseline CO concentrations were determined based on the 98th percentile of 1-hour 
CO concentrations for 2010.
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Table 8.3 288-Value Array NO2 Baseline Summary using Blueberry First Nation School 
Monitoring Data 

Hour of 
Day

NO2 Baseline Value 
(µg/m3) 

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

0 13.9 13.2 8.5 3.2 3.0 5.3 3.0 3.2 4.7 5.6 16.5 12.4

1 13.0 5.8 13.2 2.8 34.0 5.3 2.8 3.4 3.9 5.1 16.2 12.0

2 13.2 7.9 9.4 7.7 11.8 5.3 3.0 3.9 4.1 5.1 15.6 13.0

3 12.0 5.8 10.9 5.5 6.6 4.7 3.0 3.9 3.2 4.1 13.7 13.7

4 12.4 8.8 10.5 4.7 8.6 4.1 3.8 4.1 3.0 3.9 11.5 14.5

5 13.0 6.2 7.9 4.9 9.4 3.8 3.0 5.5 2.6 3.9 11.8 18.4

6 11.5 6.8 6.4 6.6 7.5 3.0 2.8 9.2 2.4 3.9 10.0 16.7

7 10.5 8.1 8.1 5.8 2.6 3.6 3.2 7.3 3.0 7.9 10.2 17.1

8 11.3 8.6 7.7 4.3 2.8 3.6 3.6 3.9 2.3 7.1 12.4 17.7

9 10.5 15.8 9.6 3.2 3.2 3.0 4.9 3.9 3.4 7.0 13.0 19.4

10 7.3 8.5 7.9 4.5 2.6 4.1 3.0 4.5 3.2 6.0 9.8 14.9

11 6.2 8.3 6.8 3.8 1.9 3.4 4.5 4.9 3.8 5.6 10.2 11.1

12 8.1 7.5 5.6 3.4 2.3 2.1 3.2 4.9 3.2 5.3 9.8 10.3

13 8.5 8.3 4.7 3.0 2.6 2.1 3.8 4.3 1.9 4.1 9.2 9.0

14 8.1 9.0 4.7 1.5 2.1 2.4 2.1 3.9 1.5 3.8 9.2 8.6

15 10.3 12.0 5.5 3.4 2.1 1.7 2.8 3.2 1.1 3.8 12.4 9.0

16 12.6 12.6 6.0 3.6 2.3 2.1 2.1 3.4 1.5 4.5 15.8 11.5

17 19.4 10.7 7.3 2.4 1.7 2.3 1.3 3.2 1.7 4.1 16.9 14.5

18 21.2 19.0 9.6 2.6 4.7 3.0 1.3 3.6 3.0 4.9 16.5 12.8

19 21.2 17.3 19.6 4.1 2.4 3.0 2.1 3.4 3.8 4.5 15.4 16.7

20 22.9 17.1 10.3 7.0 3.8 2.8 3.4 1.9 3.4 6.8 12.6 12.8

21 20.5 18.6 9.8 6.2 7.9 4.1 3.4 3.2 4.3 6.4 13.2 12.2

22 16.7 16.7 10.3 4.3 4.5 5.3 4.7 3.0 4.9 5.8 8.6 11.7

23 16.2 15.6 9.2 4.7 4.1 5.3 3.2 3.2 4.3 4.9 14.9 11.8

Notes:
Blueberry First Nation School monitoring data for 2016 to 2017 (BC ENV, 2024). 

An array consisting of these values are repeated over model period: first highest measured value for each hour in 
each month. 
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9 Building Downwash

Potential for building downwash. Please provide rationale if building downwash is not modelled.

If building downwash included, provide a site map to indicate buildings to be processed by BPIP-PRIME, 

and complete the Table. 

Building Profile Input Program for PRIME (BPIPPRM) can be used to prepare downwash related input for 

the Plume Rise Model Enhancements (PRIME) building downwash algorithm. BPIPPRM can determine 

whether a stack is subjected to wake effects from a structure(s), and calculate building heights (BH) and 

projected building widths (PBW) for cases when the plume is affected by building wakes.

In multiple building situations, BPIPPRM determines building separation distances and will fill in the gap 

between the buildings under specific circumstances if they are “sufficiently close”. With the addition of 

more buildings and stacks, a maze of influence zones results, and BPPPRM automates these 

calculations for these complicated situations.

There is potential for building downwash from structures from compressor buildings and other Project

buildings. Therefore, these have been included in BPIP-PRIME. Structure dimensions are provided in 

Table 9.1 and locations are shown on Figure 6.1. 

Building downwash will be modelled consistent with Section 7.6 in the Guideline (BC ENV, 2022b). 

For sloped or peaked roofs, the building height is equivalent to halfway between the trough and the peak, 

consistent with British Columbia ENV direction. Building dimensions are provided in Table 9.1 and 

building locations are shown on Figure 6.1.  

Table 9.1 Building Dimensions

Building ID Description
Length 

(m)a
Width 
(m)a

Height 
(m)b

Mount Bracey CS

1 Unit A1 Compressor Building 30.7 22.3 15.5 

2 Unit A2 Compressor Building 30.7 22.3 15.5 

3 Unit A3 Compressor Building 30.7 22.3 15.5 

4 Unit A1 Air Cooled Heat Exchangers 32.9 21.4 7.3

5 Unit A2 Air Cooled Heat Exchangers 32.9 21.4 7.3

6 Unit A3 Air Cooled Heat Exchangers 32.9 21.4 7.3

7 Unit A1 Utility Gas Enclosure 6.1 1.7 4.1

8 Unit A2 Utility Gas Enclosure 6.1 1.7 4.1

9 Unit A3 Utility Gas Enclosure 6.1 1.7 4.1

10 Unit A1 Local Control Module Building 18.7 4.4 4.6

11 Unit A2 Local Control Module Building 18.7 4.4 4.6

12 Unit A3 Local Control Module Building 18.7 4.4 4.6
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Building ID Description
Length 

(m)a
Width 
(m)a

Height 
(m)b

13 Unit A1 Electrical Building 17.4 4.0 4.5 

14 Unit A2 Electrical Building 17.4 4.0 4.5 

15 Unit A3 Electrical Building 17.4 4.0 4.5 

16 Unit A1 Mechanical Building 21.3 5.5 6.4

17 Unit A2 Mechanical Building 21.3 5.5 6.4 

18 Unit A3 Mechanical Building 21.3 5.5 6.4

19 Unit A1 APU Building 12.5 5.5 6.2 

20 Unit A2 APU Building 12.5 5.5 6.2 

21 Unit A3 APU Building 12.5 5.5 6.2 

22 Heated Storage Building 20.0 12.0 4.5

23 Personnel Building 15.2 3.8 3.6

24 Drum Rack Building 1 4.8 2.4 4.0

25 Drum Rack Building 2 4.8 2.4 4.0

26 Unit A0 Standby PPU Building 12.2 5.5 6.2 

27 Unit A1 Compressor Building Air Intake 12.0 8.2 11.0

28 Unit A2 Compressor Building Air Intake 12.2 8.2 11.0

29 Unit A3 Compressor Building Air Intake 12.2 8.2 11.0

30 Living Quarter 23.3 6.6 11.0

31 Fresh Water and Drain Tank Building 12.3 2.4 11.0

Notes: 
a  Based on the most recent Mount Bracey CS plot plan layout
b Building height is the average of peak and eave, estimated or based on site data provided by CGL. 
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10 Geophysical Data Input 

10.1 Topography and Land Use Data

Terrain data (specify source of data) and an elevation map for the model domain:

Land use data (specify source of data) and a land use map for the Project CALMET model domain: 

2015 30 m North American Land Cover data (CEC 2020). Available at: http://www.cec.org/north-

american-environmental-atlas/land-cover-30m-2015-landsat-and-rapideye/

10.1.1 Surface Characteristics

For this Level 3 Assessment the five recommended seasonally varied surface characteristics 

(surface roughness length, albedo, Bowen ratio, soil heat flux, vegetation leaf area index, and 

anthropogenic heat flux) are used for the dispersion modelling study consistent with Section 4.4 in the 

Guideline (BC ENV, 2022b). 

The 30 m resolution CEC land cover data (CEC, 2020) is employed by CALMET to develop a 500 m 

resolution land use file. Figure 10.1 illustrates the land-use classes in the CALMET model domain for the 

Project. Based on the 500 m CALMET grid resolution data, the domain is comprised of 67.0% evergreen 

forest, 13.4% deciduous forest, 8.4% rangeland, 7.2% mixed forest, 1.9% shrub rangeland, 1.6% barren 

land, 0.5% water, and 0.1% perennial snow or ice.

Translation table of 30 m resolution CEC Land Cover Categories to CALMET Categories and seasonal 

CALMET land-use characterization parameters tables are included in Appendix A. 
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10.2 Meteorological Data Input (For Level 2 and 3 Assessments 
Only)

10.2.1 Surface Meteorological Data

Surface meteorological data will not be used in this assessment because there are no surface 
meteorological stations within the model domain.  

10.2.2 Upper-Air Meteorological Data

Upper air meteorological data will not be used in this assessment because CALMET will derive upper air 

information from the WRF numerical weather model data. 

10.3 Numerical Weather Prediction Model Output

The proposed numerical weather prediction model output use is as follows: 

BC ENV 2011-2015 4 km grid Weather Research Forecast (WRF) output.

CALMET: Surface and upper station data are not available. Modelling will proceed in WRF-only mode.

Figure 10.2 compares the wind roses generated for the Environment and Climate Change Canada 

(ECCC) Mackenzie Airport weather station from the WRF model predictions with the wind rose for the 

same location based on measurements for the five-year period from 2011 to 2015. Mackenzie Airport 

weather station is the nearest ECCC weather station with valid hourly winds measurements for the 

2011-2015 period. Both measured and predicted wind roses show good agreement with the most 

frequent winds are from southeast and south. 

Since the WRF model predictions and measurements are reasonably similar for Mackenzie Airport 

weather station that are located approximately 71 km west of to the Project site, the WRF model 

predictions are expected to be representative of meteorological conditions in the model domain. CALMET 

makes further fine scale adjustments to the wind field to account for terrain and land cover influence. 
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Figure 10.2 Comparison of Measured and Predicted Surface Winds at ECCC Mackenzie Airport 
Weather Station (2011–2015)
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11 Treatments

11.1 NO to NO2 Conversion

Identify the method to be used. Please note that the results of total conversion must be presented as part 

of all model reports, regardless of the conversion method selected for the project (Section 3.2 [BC ENV 

2022d]). Specify the considerations given to ambient concentrations, characteristics of modelled sources, 

and availability of relevant monitoring data when selecting the NO2 modelling method indicated above.

OLM:

Indicate which O3 dataset is used and explain the basis for selecting the O3 dataset.
o If a single site representative hourly O3 dataset corresponding to the meteorological 

period is used, specify the method of data substitution used for addressing data gaps, 
provide the dataset, and include the completeness statistics (e.g., number of years, 
percent complete per quarter).

If non default equilibrium ratios are used, specify and provide rationale.
Specify and provide rationale for in-stack ratio(s) used. If multiple NOX sources are modelled, 
provide justification for how the ISR(s) is/are selected.

The NOx concentrations will be predicted using the CALPUFF model. The NOx to NO2 conversion will be

carried out using the ozone limited method (OLM) consistent with Section 3.2.1.3.1 and Appendix C of the

Guidance for NO2 Dispersion Modelling in British Columbia (NO2 Guidance) (BC ENV, 2022c). The 

northeast BC ozone data array provided in Appendix C of the NO2 Guidance will be used for the 

conversion of NOX to NO2 (BC ENV, 2022c). As CALPUFF does not have the capability to apply stack-

specific unique in-stack ratio (ISR) values, CGL is proposing to use weighted average ISR values based 

upon the project NOX emissions and recommended ISR provided in Appendix B of the NO2 Guidance. 

Table 11.1 presents a summary of the recommended ISR, total project NOX emissions for each 

equipment class and the emission weighted average ISR of 0.100 that will be used to carry out the NOX to 

NO2 conversion.

Table 11.1 Equipment Specific and Emission Weighted In-Stack Ratios 

Equipment Class Fuel Type
Recommended 

ISRa

Total Project NOx 
Emissions 

(t/y) 
Emission Weighted 

ISR 

Turbine Natural Gas 0.065 165 0.100

Reciprocating IC Engine b Natural Gas 0.187 60.3

Boiler/Heater c Natural Gas 0.100 6.3

Notes:
a The ISR is the in-stack-ratio of NO2/NOX and can vary from 0 to 1. A value of 1 indicates 100% of NOX is NO2. 
b The ISR for the reciprocating internal combustion engine will be used for the power generator.
c The ISR for the boiler will be used for the vapour seal combustor. 
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The emission weighted ISR is calculated as follows:

Emission weighted ISR = 

(Turbine ISR x Turbine NOX emissions) + (Reciprocating IC Engine ISR x Reciprocating IC Engine NOX

emissions) + (Boiler/Heater ISR x [Seal Gas Combustor + Heaters] NOX emissions) 

11.2 Chemical Transformation

Specify transformation method and provide details on inputs if secondary PM2.5, acid deposition or 

visibility effects are to be estimated. Depending on the transformation method, this could include 

ammonia, ozone, hydrogen peroxide concentrations, nighttime loss and formation rates for nitrates and 

sulphates.

The required and recommended switch settings outlined in Section 7.8 of the Guideline (BC ENV, 2022b)

will be used. Ammonia and hydrogen peroxide concentrations, nighttime loss and formation rates for 

nitrates and sulphates are not applicable for this assessment due to the remoteness of the Facility 

location and the relatively modest quantities of chemically reactive emissions (NOX and SO2). Chemical 

transformations and particle deposition are not employed in this assessment. Ozone is only used in the 

OLM calculations as discussed in Section 11.1. 

11.2.1 Secondary Particulate Formation

CALPUFF model will not be used to predict secondary inorganic PM2.5 formation attributable to precursor 

SO2 and NOX emissions.

11.3 Particle Deposition

If non-recommended particle size distributions (see Section 3.6) are used, provide Table of particle 

emission (including heavy meals if modelled) size/density distribution and indicate the basis for the Table.

As coarse particulate emissions are expected to be small to negligible, deposition and plume depletion is 

not modelled. 

11.4 Stagnation

Provide an estimate of the frequency of stagnation based on local meteorological data if available. 

This assessment employs the CALPUFF dispersion modelling system. CALPUFF is a non-steady-state

puff model which simulates dispersion under near-calm and calm conditions (i.e., can treat zero wind 

speeds). The assessment will summarize frequency of calm conditions. 
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11.5 Plume Condensation (Fogging) and Icing

Indicate if this will be included (Section 10.6).

Plume condensation and freezing (Fogging and Icing) is not selected as an option because the 

combustion source plumes have substantial buoyancy and momentum, and they are not particularly 

moisture laden. Condensing or freezing plumes near ground level are not expected.
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12 Quality Management Program

12.1 Model Input Data

Indicate the tests that will be undertaken to assure the quality of the inputs, for geophysical data, 

meteorological data, NWP data.  

The CALMET Appendix for the technical data report will include plots and graphs depicting:

Contour plots of topography and land use for the entire CALMET model domain.

WRF raw data quality assurance and quality control checks (annual wind rose, monthly 

temperature comparison with the Mackenzie Airport weather station). These checks will be 

completed using both 2011-2013 raw WRF files.

Wind field maps (surface and different elevations) for select periods where topographic influences 

(channeling, thermally driven flows) would be evident.

Frequency distributions of various meteorological parameters (annual, seasonal) such as 

PG-stability class, mixing heights.

Plots of hourly average parameters such as temperature, mixing height, precipitation at key 

locations (seasonal and annual).

Selected wind fields as vector plots.

Note: Model input and output files will be submitted to the British Columbia ENV upon request. 

12.2 Model Output Data

For CALMET/CALPUFF applications, provide a list of the tests conducted to confirm the quality of the 

model output (intermediate pre-processing files and concentration/deposition predictions). With respect to 

the pre-processed files that are prepared for CALPUFF input, there are several tests listed in 

Section 9.1.1 and 9.1.2 to check the output from the pre-processing utility programs to confirm that they 

have been properly processed. The quality of the meteorological outputs will be tested to ensure that 

specific data treatments have been applied properly. For CALMET output there are several tests listed in 

Section 9.1 in the Guideline (BC ENV 2022b) to test the quality of the generated meteorological fields.

The model inputs for this assessment include emission sources (locations and elevation) and emission 

characteristics, geographic and land use data, and meteorological data. All these data are subject to 

Stantec’s quality management system wherein they are subject to scrutiny by a qualified 

Quality Reviewer and Independent Reviewer. Quality assurance related materials will be presented in 

dedicated Appendices to the Technical Data Report (CALMET and CALPUFF).

The quality of the meteorological outputs will be tested to check that specific data treatments have been 

applied properly. The CALMET Appendix for the technical data report will include plots and graphs as 

listed in Section 12.1. 
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13 BCER Review of Plan and Revisions 

A modelling plan can change over the course of developing the air quality assessment so acceptance of 

the initial submission of the plan is on the basis of the best information provided to date. Changes to the 

plan (additions, modifications) should be noted and agreed to with the BCER as necessary. An updated 

Dispersion Modelling Plan may be necessary. The BCER may ask for additional dispersion modelling 

scenarios or changes to modelling methodology based on the review of the initial modelling results

Ministry Acceptance of Plan

Name:  

Date:  
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Table A.1 Mount Bracey CS Project Specific CALMET Model Options  

Parameter Default Project Comment

Wind Field Model Options:

IEXTRP -4 1 No extrapolation is done for no-obs mode model run

ICALM 0 or 1 0 Extrapolate surface winds even if calm

BIAS  0 12*0 Layer-dependent biases modifying the weights of surface 
and upper air stations

IPROG 2,4 or 14 14 Use gridded prognostic wind field model output fields as 
input to the diagnostic wind field model (from WRF 3D.DAT) 

Radius of Influence Parameters:

LVARY F F Use varying radius of influence

RMAX1 - N/A Maximum radius of influence over land in the surface layer 
(km) – no surface stations used

RMAX2 - N/A Maximum radius of influence over land aloft (km) – 
no surface stations used

Other Wind Field Input Parameters:

TERRAD - 5 Radius of influence of terrain features (km)

R1 - N/A Relative weighting of the first guess field and observations 
in the surface layer (km) – no surface stations used

R2 - N/A Relative weighting of the first guess field and observations 
in the layers aloft (km) – no surface station used

Relative Humidity Parameters:

IRHPROG 0 1 Use RH from WRF/3D file

Temperature Parameters:

ITPROG 0 2 Use WRF/3D for surface and upper air temperature data
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Table A.2 Translation Table of 30 m resolution CEC Land Cover Categories to CALMET 
Categories

30 m Resolution CEC 
Land Cover Code 30 m Resolution CEC Land Cover Type

CALMET 
Code

CALMET Land Use 
Category

1 Temperate or sub-polar needleleaf forest 42 Evergreen Forest Land

2 Sub-polar taiga needleleaf forest 42

3 Tropical or sub-tropical broadleaf evergreen 
forest

42

4 Tropical or sub-tropical broadleaf deciduous 
forest

41 Deciduous Forest Land

5 Temperate or sub-polar broadleaf deciduous 
forest

41

6 Mixed forest 43 Mixed Forest Land

7 Tropical or sub-tropical shrubland 32 Shrub Rangeland

8 Temperate or sub-polar shrubland 32

9 Tropical or sub-tropical grassland 30 Rangeland 

10 Temperate or sub-polar grassland 30 Rangeland 

11 Sub-polar or polar shrubland-lichen-moss 32 Shrub Rangeland

12 Sub-polar or polar grassland-lichen-moss 30 Rangeland 

13 Sub-polar or polar barren-lichen-moss 32 Shrub Rangeland

14 Wetland 60 Wet Land

15 Cropland 20 Agricultural Land

16 Barren lands 70 Barren Land

17 Urban 10 Urban or Build-up Land

18 Water Body 51 Water

19 Snow and Ice 90 Perennial Snow or Ice
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Table A.3 CALMET Land-use Characterization and Associated Geophysical Parameters for the Season 1 (Mid-Summer)

30 m 
Resolution 
CEC Land 

Cover Code

Surface 
Roughness

(m) Albedo Bowen Ratio

Soil Heat 
Flux 

(fraction) 

Anthropogenic 
Heat Flux

(W/m2) 
Leaf Area 

Index
CALMET 

Code
CALMET Land 

Cover Type

1 1.300 0.120 0.300 0.150 0.000 5.000 42 Evergreen Forest 

2 1.300 0.120 0.300 0.150 0.000 5.000 42

3 1.300 0.120 0.300 0.150 0.000 5.000 42

4 1.300 0.160 0.300 0.150 0.000 3.400 41 Deciduous Forest 

5 1.300 0.160 0.300 0.150 0.000 3.400 41

6 1.300 0.140 0.300 0.150 0.000 4.500 43 Mixed Forest 

7 0.300 0.180 1.000 0.150 0.000 4.500 32 Shrub Rangeland

8 0.300 0.180 1.000 0.150 0.000 4.500 32

9 0.150 0.200 0.500 0.150 0.000 1.000 30 Rangeland

10 0.150 0.200 0.500 0.150 0.000 1.000 30

11 0.300 0.180 1.000 0.150 0.000 4.500 32 Shrub Rangeland

12 0.150 0.200 0.500 0.150 0.000 1.000 30 Rangeland

13 0.300 0.180 1.000 0.150 0.000 4.500 32 Shrub Rangeland

14 0.200 0.140 0.100 0.300 0.000 0.200 60 Wet Land

15 0.200 0.200 0.500 0.150 0.000 2.000 20 Agricultural Land

16 0.050 0.200 1.500 0.150 0.000 0.000 70 Barren Land

17 0.540 0.160 0.800 0.250 8.000 0.300 10 Urban or Build-up

18 0.001 0.100 0.100 1.000 0.000 0.000 51 Water

19 0.200 0.700 0.500 0.150 0.000 0.000 90 Snow and Ice

Notes: 

For latitude 55o to 60o N, Season 1 (Mid-Summer) = July; W/m2 = watts per square metre
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Table A.4 CALMET Land-use Characterization and Associated Geophysical Parameters for Season 2 (Autumn)

30 m Resolution CEC 
Land Cover Code

Surface 
Roughness

(m) Albedo
Bowen 
Ratio

Soil Heat 
Flux 

(fraction)

Anthropogenic 
Heat Flux

(W/m2)
Leaf Area 

Index
CALMET 

Code
CALMET Land 

Cover Type

1 1.300 0.120 0.800 0.150 0.000 5.000 42 Evergreen Forest 

2 1.300 0.120 0.800 0.150 0.000 5.000 42

3 1.300 0.120 0.800 0.150 0.000 5.000 42

4 1.300 0.160 1.000 0.150 0.000 1.900 41 Deciduous Forest 

5 1.300 0.160 1.000 0.150 0.000 1.900 41

6 1.300 0.140 0.900 0.150 0.000 3.500 43 Mixed Forest 

7 0.300 0.180 1.500 0.150 0.000 3.500 32 Shrub Rangeland

8 0.300 0.180 1.500 0.150 0.000 3.500 32

9 0.150 0.200 0.700 0.150 0.000 1.000 30 Rangeland

10 0.150 0.200 0.700 0.150 0.000 1.000 30

11 0.300 0.180 1.500 0.150 0.000 3.500 32 Shrub Rangeland

12 0.150 0.200 0.700 0.150 0.000 1.000 30 Rangeland

13 0.300 0.180 1.500 0.150 0.000 3.500 32 Shrub Rangeland

14 0.200 0.140 0.100 0.300 0.000 0.200 60 Wet Land

15 0.200 0.200 0.700 0.150 0.000 1.500 20 Agricultural Land

16 0.050 0.200 1.500 0.150 0.000 0.000 70 Barren Land

17 0.540 0.160 1.000 0.250 12.000 0.200 10 Urban or Build-up

18 0.001 0.100 0.100 1.000 0.000 0.000 51 Water

19 0.200 0.700 0.500 0.150 0.000 0.000 90 Snow and Ice

Notes: 

For latitude 55o to 60o N, Season 2 (Autumn) = August and September; W/m2 = watts per square metre
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Table A.5 CALMET Land-use Characterization and Associated Geophysical Parameters for Season 3 (Winter 1)

30 m Resolution CEC 
Land Cover Code

Surface 
Roughness

(m) Albedo
Bowen 
Ratio

Soil Heat 
Flux 

(fraction)

Anthropogenic 
Heat Flux

(W/m2)
Leaf Area 

Index
CALMET 

Code
CALMET Land 

Cover Type

1 1.300 0.120 0.800 0.150 0.000 5.000 42 Evergreen Forest 

2 1.300 0.120 0.800 0.150 0.000 5.000 42

3 1.300 0.120 0.800 0.150 0.000 5.000 42

4 0.600 0.170 1.000 0.150 0.000 0.100 41 Deciduous Forest 

5 0.600 0.170 1.000 0.150 0.000 0.100 41

6 0.950 0.140 0.900 0.150 0.000 2.300 43 Mixed Forest 

7 0.300 0.180 1.500 0.150 0.000 2.300 32 Shrub Rangeland

8 0.300 0.180 1.500 0.150 0.000 2.300 32

9 0.020 0.180 0.700 0.150 0.000 1.000 30 Rangeland

10 0.020 0.180 0.700 0.150 0.000 1.000 30

11 0.300 0.180 1.500 0.150 0.000 2.300 32 Shrub Rangeland

12 0.020 0.180 0.700 0.150 0.000 1.000 30 Rangeland

13 0.300 0.180 1.500 0.150 0.000 2.300 32 Shrub Rangeland

14 0.200 0.140 0.100 0.300 0.000 0.100 60 Wet Land

15 0.020 0.180 0.700 0.150 0.000 1.000 20 Agricultural Land

16 0.050 0.200 1.500 0.150 0.000 0.050 70 Barren Land

17 0.500 0.180 1.000 0.250 21.000 0.100 10 Urban or Build-up

18 0.001 0.100 0.100 1.000 0.000 0.000 51 Water

19 0.200 0.700 0.500 0.150 0.000 0.000 90 Snow and Ice

Notes: 

For latitude 55o to 60o N, Season 3 (Winter 1) = October; W/m2 = watts per square metre
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Table A.6 CALMET Land-use Characterization and Associated Geophysical Parameters for Season 4 (Winter 2)

30 m Resolution CEC 
Land Cover Code

Surface 
Roughness

(m) Albedo
Bowen 
Ratio

Soil Heat 
Flux 

(fraction)

Anthropogenic 
Heat Flux

(W/m2)
Leaf Area 

Index
CALMET 

Code
CALMET Land 

Cover Type

1 1.300 0.350 0.500 0.150 0.000 5.000 42 Evergreen Forest 

2 1.300 0.350 0.500 0.150 0.000 5.000 42

3 1.300 0.350 0.500 0.150 0.000 5.000 42

4 0.500 0.500 0.500 0.150 0.000 0.000 41 Deciduous Forest 

5 0.500 0.500 0.500 0.150 0.000 0.000 41

6 0.900 0.420 0.500 0.150 0.000 2.300 43 Mixed Forest 

7 0.150 0.500 0.500 0.150 0.000 2.300 32 Shrub Rangeland

8 0.150 0.500 0.500 0.150 0.000 2.300 32

9 0.010 0.600 0.500 0.150 0.000 1.000 30 Rangeland

10 0.010 0.600 0.500 0.150 0.000 1.000 30

11 0.150 0.500 0.500 0.150 0.000 2.300 32 Shrub Rangeland

12 0.010 0.600 0.500 0.150 0.000 1.000 30 Rangeland

13 0.150 0.500 0.500 0.150 0.000 2.300 32 Shrub Rangeland

14 0.100 0.300 0.500 0.300 0.000 0.000 60 Wet Land

15 0.010 0.600 0.500 0.150 0.000 0.000 20 Agricultural Land

16 0.050 0.600 0.500 0.150 0.000 0.050 70 Barren Land

17 0.500 0.450 0.500 0.150 17.000 0.000 10 Urban or Build-up

18 0.002 0.700 0.500 0.150 0.000 0.000 51 Water

19 0.200 0.700 0.500 0.150 0.000 0.000 90 Snow and Ice

Notes: 

For latitude 55o to 60o N, Season 4 (Winter 2) = November, December, January, February, March, and April; W/m2 = watts per square metre
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Table A.7 CALMET Land-use Characterization and Associated Geophysical Parameters for Season 5 (Transitional Spring)

30 m Resolution CEC 
Land Cover Code

Surface 
Roughness

(m) Albedo
Bowen 
Ratio

Soil Heat 
Flux 

(fraction)

Anthropogenic 
Heat Flux

(W/m2)
Leaf Area 

Index
CALMET 

Code
CALMET Land 

Cover Type

1 1.300 0.120 0.700 0.150 0.000 5.000 42 Evergreen Forest 

2 1.300 0.120 0.700 0.150 0.000 5.000 42

3 1.300 0.120 0.700 0.150 0.000 5.000 42

4 1.000 0.160 0.700 0.150 0.000 0.800 41 Deciduous Forest 

5 1.000 0.160 0.700 0.150 0.000 0.800 41

6 1.150 0.140 0.700 0.150 0.000 3.300 43 Mixed Forest 

7 0.300 0.180 1.000 0.150 0.000 3.300 32 Shrub Rangeland

8 0.300 0.180 1.000 0.150 0.000 3.300 32

9 0.030 0.140 0.300 0.150 0.000 1.000 30 Rangeland

10 0.030 0.140 0.300 0.150 0.000 1.000 30

11 0.300 0.180 1.000 0.150 0.000 3.300 32 Shrub Rangeland

12 0.030 0.140 0.300 0.150 0.000 1.000 30 Rangeland

13 0.300 0.180 1.000 0.150 0.000 3.300 32 Shrub Rangeland

14 0.200 0.140 0.100 0.300 0.000 0.100 60 Wet Land

15 0.030 0.140 0.300 0.150 0.000 1.000 20 Agricultural Land

16 0.050 0.200 1.500 0.150 0.000 0.000 70 Barren Land

17 0.520 0.160 0.800 0.250 15.000 0.200 10 Urban or Build-up

18 0.001 0.100 0.100 1.000 0.000 0.000 51 Water

19 0.200 0.700 0.500 0.150 0.000 0.000 90 Snow and Ice

Notes: 

For latitude 55o to 60o N, Season 5 (Transitional Spring) =May and June; W/m2 = watts per square metre
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Appendix B Emissions Inventory
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B.1 Operational Phase Emission Calculations

Detailed NOX, SO2, CO and PM2.5 emission calculations are provided for the Project. Fuel gas-fired 

emission sources include three fuel gas BHGE PGT25+ turbines, three fuel gas Waukesha L5794GSI 

engine, three seal gas vapour combustors and six utility glycol heaters.  

Calculation inputs and natural gas emission factors used for the proposed Project sources are provided in

Section 6 of the Dispersion Modelling Plan. 
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Waukesha Gas Generator L5794GSI
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The SO2 and PM2.5 emission calculation approaches for the gas generators are the same as for the gas 

turbines.  

Seal Gas Vapour Combustors
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The SO2 and PM2.5 emission calculation approaches are the same as for the gas turbines and the gas 

generators. 

Utility Glycol Heaters 

The NOX and CO emission calculation approaches for the heaters are the same as for the seal gas 

vapour combustors. The SO2 and PM2.5 emission calculation approaches are the same as for the gas 

turbines, the gas generators and the seal gas vapour combustors. 
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