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▪ Remove stations? No

▪ Reduce parameters?

• Can VOC/NMHC be eliminated given D84? 
No

• Can SO2 or TRS be eliminated? No, 
because SO2 is relevant and TRS still shows 
exceedances at two stations.

• What about meteorology? No, given 
differences in windroses at sites.

• Eliminate either THC or CH4? Yes, possible

▪ Move stations?

• No, unless we want to move into more 
dense emission areas

▪ Change technology?

• Passive or low-cost SO2? Possible

• Passive or gas-sensitive semiconductor 
technology VOC? Possible

Reminder - Priority 1 Draft Recommendations – D84 Implications
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▪ Remove any of new stations? No

▪ Reduce parameters?

• Can SO2 be eliminated given low values? 
Possibly or technology changes

• TRS eliminated? No, TRS shows 1-h 
exceedances and odour potential

• What about meteorology? No, given 
differences in wind roses at sites.

• Eliminate either THC or CH4 at PRC? Yes, 
possible

• Eliminate PM monitoring at Mercer Town?

No, given spikes in spring and summer

▪ Move stations?

• No, as all are related to effects of specific 
plant sources

▪ PRC passive network changes?

• Eliminate (recommended?)

Reminder - Priority 2 Draft Recommendations – PRC and Mercer add-ins
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Basis for Network Evaluation

❖ Priority One
◼ Hydrocarbon context: emissions reduction, regional air quality improvement, a regulatory framework for

CHOP is in place (Directive 84) and mitigation measures have been implemented. How do these 

changes inform the optimization of PRAMP’s monitoring program?

❖ Priority Two

◼ The air monitoring station and 12 passive monitors at the Peace River Complex are anticipated to be 

added to the PRAMP network soon (PRC has just been integrated in the network). If or how can 

the overall monitoring network be optimized?

◼ PRAMP has been asked to consider incorporating the two Mercer air quality monitoring stations, Mercer 

Plant (PRPD) and Mercer Town. If or how can the network be optimized?

❖ Priority Three

◼ There is a large monitoring‐deficient area adjacent to PRAMP. Are there any emerging air quality 

issues in this area that PRAMP should consider in its monitoring program?

◼ How can lower-cost technologies best be incorporated into the PRAMP program (e.g., Purple Air sensors).
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❖ Potential Outcomes

▪ Reconsider additional continuous stations if a monitoring gap exists

▪ Reconsider technology

❖ Monitoring Gap

▪ Review previous PRAMP reports on northward expansion, which identified sources north of the area

▪ Access emission data for high emission sources adjacent to PRAMP in other directions

▪ Consider wind and pollution roses near the adjacent sources

▪ If the sources are sufficiently large, spatial analysis may be employed for quantify the point density

▪ If sources are not large or not near the PRMP boundary, the assessment will rely on professional 

judgement.

❖ Low-Cost Sensors

▪ Identify the air quality parameters of most interest

▪ Review US. EPA, Environment Canada and other data comparisons, including those done by AECOM

▪ Consider AEP guidance on new technology

▪ Provide guidance on use of new sensors.

Priority 3 Approach
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Emerging issues

Monitoring-deficient areas within/outside of PRAMP boundaries
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Emissions data from sources adjacent to PRAMP: oil & gas wells

▪ Emissions from oil & gas wells 
are partially monitored by the 
current PRAMP network and 
Mercer stations, (within and 
outside PRAMP boundaries)

▪ Potential transboundary pollution 
from/to all cardinal directions 
exists

▪ Some historical emissions data 
from oil and gas extraction are 
available via NPRI reporting 
(1993 to 2020) → assess 
monitoring-deficient areas
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Wells area density helps narrowing down the monitoring-deficient areas

▪ Monitoring deficient-area near 
PRAMP stations:

• Emissions from wells south from 
PRC and east-southeast from Three 
Creeks stations 

▪ Other monitoring-deficient areas 
within 50 km from the actual 
PRAMP boundary --> potential for 
transboundary pollution (lower 
density of wells, though)

• Northeast 

• Northwest

• Southwest

• South
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Prevailing winds at continuous stations within the PRAMP boundary –

important to understand monitoring deficiencies based on NPRI emissions

Cadotte Lake Wind Rose Plot

Wind data range: 2019-2021
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NPRI Emissions from 2001 to 2020 highlight monitoring-deficient areas

▪ NPRI emissions represent various 
pollutants in each year:

• SO2, TRS, H2S, HCs, H2SO4, CO, 
As, Cd, Co, Pb, Mn, Hg, Se, Zn, 
NH3, CrVI,  dioxins and furans, 
PM10, PM2.5, NOx, etc.

▪ Not all NPRI emissions are 
monitored by PRAMP network

• What are the monitoring-deficient 
areas according to 2020 NPRI? 
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NPRI emissions highlight possible monitoring-deficient areas for SO2

▪ NPRI data from 2002 to 2020

• 2018-2020 data highlighted in cyan

▪ Major sources: 

• PRPD - monitored by Mercer Town 
continuous station, not yet part of 
PRAMP

o Supports its integration (Priority 2)

• PRC – monitored by PRC continuous 
station

▪ Monitoring-deficient area:

• South from PRC and east-southeast 
from TC986 & TC842

o Relocation of one of the Three 
Creeks station to this area?

Note that Grimshaw station is shown because it is part of PRAMP; monitoring at this station started in Dec 2021)
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NPRI emissions highlight possible monitoring-deficient areas for H2S & TRS

▪ NPRI data from 1999/2007 to 2020

• 2018 & 2020 data highlighted in cyan 
(no reported data in 2019)

▪ Major sources: 

• PRPD - monitored by Mercer (Plant) 
PRPD and Mercer Town continuous 
station, not yet part of PRAMP

o Supports its integration (Priority 2)

• PRC – monitored by PRC continuous 
station and passive stations

▪ Monitoring-deficient area:

• South from PRC and east-southeast 
from TC986 & TC842

o Relocation of one of the Three 
Creeks station to this area?

Note that Grimshaw station is shown because it is part of PRAMP, but monitoring at this station started in Dec 2021)
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NPRI emissions highlight possible monitoring-deficient areas for VOCs

▪ NPRI data from 2002 to 2020

• 2018-2020 data highlighted in cyan 

▪ Major sources: 

• PRPD – not monitored by any Mercer 
continuous stations

• PRC – monitored by PRC continuous 
station

• Southeast of PRC & Three Creeks 
stations

▪ Monitoring-deficient area:

• South from PRC and east-southeast 
from TC986 & TC842

o Relocation of one of the Three 
Creeks station to this area?

Note that Grimshaw station is shown because it is part of PRAMP; monitoring at this station started in Dec 2021)
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NPRI emissions highlight possible monitoring-deficient areas for PM2.5

▪ NPRI data from 2002 to 2020

• 2018-2020 data highlighted in cyan 

▪ Major sources: 

• PRPD - monitored by Mercer Town 
continuous station, not yet part of 
PRAMP

o Supports its integration (Priority 2)

• Southeast of PRC & Three Creeks 
stations

• ~50 km south of PRAMP boundary

o Not high emissions source in 2018-
2020

▪ Monitoring-deficient area:

• South from PRC and east-southeast 
from TC986 & TC842

o Relocation of one of the Three 
Creeks station to this area?

Note that Grimshaw station is shown because it is part of PRAMP, but monitoring at this station started in Dec 2021)
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NPRI emissions highlight possible monitoring-deficient areas for CO

▪ NPRI data from 2002 to 2020

• 2018-2020 data highlighted in cyan 

▪ Major sources: 

• PRPD 

• Northeast, southwest and south from 
PRAMP boundary

▪ Monitoring-deficient area:

• Mercer PRPD

• South from PRC and east-southeast 
from TC986 & TC842

o Relocation of one of the Three 
Creeks station to this area?

Note that Grimshaw station is shown because it is part of PRAMP, but monitoring at this station started in Dec 2021)
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NPRI emissions highlight possible monitoring-deficient areas for NOx

▪ NPRI data from 2002 to 2020

• 2018-2020 data highlighted in cyan 

▪ Major sources: 

• PRPD 

• PRC

• Southeast of PRC & Three Creeks 
stations

• Southwest and north-northeast from 
PRAMP boundary

o Southwest currently monitored by 
Grimshaw

▪ Monitoring-deficient area:

• Mercer PRPD & PRC

• South from PRC and east-southeast 
from TC986 & TC842

o Relocation of one of the Three 
Creeks station to this area?

• Southwest and north-northeast from 
PRAMP boundary

Note that Grimshaw station is shown because it is part of PRAMP, but monitoring at this station started in Dec 2021
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Emerging issues

New technologies
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Emerging Technology

❖ Applications

▪ Offer opportunity for lower cost, high density networks most often in urban environments where 

large air quality gradients can exist, and populations can be large, to support AQHI determination

▪ To support deployment of lower cost technology

• The U.S. EPA (2013) has proposed tiers of monitoring that are accessible to a wider variety of users 

based on cost 

• Europe has established quality monitoring objectives for “indicative” monitoring technologies where the 

goal is not regulatory or research quality data

• The U.S. EPA and especially the South Coast (California) AQMD have conducted many comparisons to 

reference methods

▪ Purple Air (PM2.5) sensors currently operate in several PRAMP locations; used to support AQHI at 

Grimshaw. During forest fires, PM2.5 can be used alone to determine the AQHI.

▪ Low cost (~1/10 the cost of a 

regulatory grade sensor)

▪ Run on solar/battery

▪ Some require access to WIFI

▪ No calibration; replace sensor after 

2-3 years
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Emerging Technology

❖ A range of sensor technology

▪ Often target user in Tier II to IV

▪ For gases, increased price generally equates to better comparison to reference methods

▪ For particulates, this is not necessarily the case.

Instrument Tier Definitions by Cost and Anticipated User 

Tier Target Cost Range ($US) Anticipated User 

Tier V 
(most sophisticated) 

10 – 50 K Regulators (supplement existing monitoring –ambient and 
source) 

Tier IV 5 to 10 K Regulators (supplement existing monitoring –ambient and 
source) 

Tier III 2 to 5 K Community groups and regulators (supplement existing 
monitoring – ambient and source) 

Tier II 100 dollars to 2 K Community Groups 

Tier I 
(more limited) 

Less than 100 dollars Citizens (educational and personal health purposes) 

Source: U.S. EPA (2013) 
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Emerging Technology

❖ SO2 Evaluation Example

▪ Low-cost sensors evaluated by U.S. EPA measure: NO, NO2, CO, CO2, SO2, O3, total VOC, 

benzene, formaldehyde, ammonia, H2S, Cl2, HCl

▪ SO2 is not often evaluated by US EPA as not typically an urban issue, but this evaluation identified it 

as possible alternative for PRAMP

▪ R2 values are low and this is not a sensor that would be recommended

Sensor model Detection Approach Test conditions R2 Comments

AQMesh Electro-chemical 30-day test in hot humid conditions 0.13-0.17
AQMesh over-estimated reference method hourly 

concentrations by a factor of 170 on average
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Emerging Technology

❖ PM Evaluation

▪ Many US studies evaluating PM laser-based 

technologies; Canadian studies by ECCC 

focused on Purple Air deployed during BC forest 

fires

▪ R2 values typically 0.99 in controlled lab studies, 

often significantly less in the field

▪ In Canadian studies using the Purple Air, one of 

the least expensive monitors tested by the 

SCAQMD where field R2 values approached 

0.95:

• UBC included the Purple Air in an evaluation of 

low-cost sensors at two locations in Vancouver 

where they recorded an R2 value of 0.88. 

• ECCC reported preliminary results showed a 

0.98 R2 compared to reference values in 

Edmonton. 



22

Emerging Technology

❖ Recommended “Calibration” Approach for Low-Cost Sensors 

▪ Collocate the low-cost sensor with a reference method

▪ Deploy sensors in the same environment where they will collect data

▪ Separate the data into relevant periods based on concentrations, T, RH, precipitation. Comparison 

quality with reference method will vary by these parameters.

▪ Develop a limited number of comparison metrics – absolute difference, signed difference, etc. Don’t 

rely only on R2.

▪ Develop correlation/linear regression coefficients to “correct” the data based on comparison to the 

reference method.
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Emerging issues

Summary and recommendations
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Priority 3 Summary

❖ Emerging issues/monitoring-deficient areas:

▪ Unmonitored source areas:

• Wells and facilities interior to PRAMP located near Walrus (SE of Three Creek / NE of 
Reno)

• Existing wells on the NE corner of PRAMP and outside the ESE border

• Seen in well density map and also in NPRI emissions

▪ Are these unmonitored “gaps” important?

▪ Generally, reported emissions are low and well density doesn’t necessarily correlate with 

increased emissions

▪ No nearby residents

▪ If gaps are important, how should they be filled?

▪ New station – is the gap important enough for the additional capital and maintenance

▪ Moved station – is one of the Three Creeks stations “expendable”

▪ New station with low-cost sensors – adequate data quality



25

Priority 3 Summary

❖ Emerging issues/new technologies:

▪ Low-cost methods were developed for large urban centres requiring large networks to 

characterize population exposure and AQHIs

▪ Best practices have been established for the use of low-cost sensors, including site-

specific comparisons to establish correlation coefficients

▪ PRAMP could consider testing and deploying low-cost sensor suites in smaller 

communities to help establish more local AQHIs, pending the results of comparison 

studies with existing reference monitors
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▪ Any monitoring-deficient areas? Yes, but are they 
important enough to warrant monitoring? No

▪ Transboundary pollution? Yes, based on pockets of 
higher-density wells but no large reported emissions 
and few residents. No

▪ Monitoring gaps?

• Mercer PRPD: SO2, THC, NMHC, CH4, 
PM2.5, CO, NOx not monitored, but high 
emission source for these pollutants. Not an 
approval requirement. Sufficiently covered 
by emission estimation, stack sampling, 
dispersion modelling? Residents nearby? 
No

• Smaller communities? Maybe

▪ New technologies?

• PM2.5: Yes, for forest fire monitoring

• SO2 or VOCs: Maybe, as a replacement for 
current instruments but need the right 
replacement

Priority 3 Draft Recommendations
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Thank you.




