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Overview

Passive samplers can be used to provide empirical observations of atmospheric SO
concentrations to (a) assess spatial and temporal changes, (b) evaluate modelled
concentration fields, and (c) estimate dry deposition of SO,. They provide time-integrated air
concentrations which support the assessment of ecosystems impacts under the EEM program.

Ideally a passive sampler network should be cost-effective, low maintenance and provide
reliable, scientifically defensible data. However, the 2011-2012 RTA Passive Monitoring
Program, which used Radiello triethanolamine (TEA) coated samplers, did not produce
consistent reliable data (see Technical Memo: Passive Diffusive Sampler Network 2011-2012,
March 2015).

The EEM program proposed a pilot study to evaluate the performance of SO, passive
samplers prior to re-establishment of a network. Future network deployments depended
upon the performance of samplers during the pilot study.

Passive Sampler Pilot Study

The goal of the pilot study is to evaluate the performance of passive SO, samplers against
continuous SO, monitors across a gradient in air concentrations. It is proposed that passive
samplers are deployed across three active monitoring stations during summer 2015 (May to
September).

Passive samplers will be deemed effective, i.e., reliable for network deployment, if they
exhibit: (a) a high correlation with continuous SO; monitors (e.g., r = 0.8), and (b) low
variability between replicate exposures.

Passive Samplers

Passive samplers: SO, passive samplers with a carbonate-based coating have been shown to
have a high degree of reliability (Cruz et al. 2005, Swaans et al. 2007) compared to TEA coated
samplers. The 2011-2012 network employed TEA coated samplers which showed high
variability between replicates, limited correlation with continuous observations, and poor
levels of detection.

It is proposed that two carbonate-based samplers are evaluated in the pilot study: IVL
diffusive sampler and AGAT Laboratories Passive Air Quality Sampler (PAQS).

The IVL samplers may be viewed as the ‘industry standard’; IVL have > 25 years experience

with diffusive samplers, their SO, samplers have been widely used around the globe
(Carmichael et al. 2003, Ferm and Rodhe 1997), they are well represented in the peer-review

Page 1



RiOTiI‘ltOAlcan KMP SO, EEM Program Technical Memo: Passive Sampler Pilot Study

literature and shown to have good correspondence with continuous samplers (Ferm and
Rodhe 1997, Swaans et al. 2007).

The PAQS provide a potential ‘local’ option for a carbonate-based sampler; though notably
their reported lower detection limit is 2.5 times higher than the IVL samplers. However, AGAT
Laboratories have agreed to provide discounted sampler pricing during the pilot study.

Lower detection limit (30 day exposure): 0.04 ppb IVL samplers compared with 0.1 ppb for
PAQS

4 Monitoring Stations

It is proposed that three continuous monitoring stations (KMP, Haul Road and Riverlodge:

Figure 1) are included in the pilot study to capture a range in atmospheric SO, concentrations
(Table 1).

Passive samplers should be similarly deployed (consistent sampler housing, setting, exposure
period) across all three stations during the pilot study. It is essential that continuous SO
monitors are in operation during the study to allow evaluation of the samplers.

Table 1. Average monthly atmospheric concentration (ppb) of sulphur dioxide (SO2) during
summer 2014 at KMP, Haul Road and Riverlodge continuous monitoring stations (see Figure
1 for station location).

Month Average Atmospheric Concentration of Sulphur Dioxide (ppb)
KMP Haul Road Riverlodge
May 2014 4.54 2.67 0.65
June 2014 4.64 3.08 0.17
July 2014 5.34 2.93 0.30
August 2014 4.71 3.14 0.56

kvpE DHa‘ffl'i?oad

@] Riverlodge

Figure 1. Location of continuous sulphur dioxide monitoring stations for co-deployment of
passive samplers during the 2015 pilot study.
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Sampler Deployment

Pilot study duration: A four month period between May and August is proposed to allow
adequate capture of data for the statistical evaluation of sampler performance against
continuous SO observations.

Sampler deployment: A combination of two and four week deployments is proposed, with
rotating replicate exposures to evaluate variability between samplers.

While both IVL and AGAT Laboratories recommend one month exposures, two weeks
deployments provide greater resolution in temporal concentrations. Further, passive sampler
performance may be reduced under long(er) exposure periods.

Similarly both IVL and AGAT Laboratories indicate that one sampler per exposures is
adequate but note that replicate exposures provide greater confidence in sampler results.

Passive sampler numbers: A total of 60 passive samplers are required from both IVL and
AGAT Laboratories. In addition, sampler-specific housing will need to be obtained from each
supplier.

Sampler analysis: Individual sampler pricing includes the cost of analysis carried out by the
supplier; IVL 50.00 US$ (420 SEK) per sampler, and PQAS 52.50 C$ per sampler (note AGAT
will provide discounted pricing of 26.25 C$ during the pilot study).

IVL: www.diffusivesampling.ivl.se
AGAT Laboratories: www.agatlabs.com/energy/air-quality-monitoring/passive-
monitoring.cfm
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