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Accurately quantifying volatile organic compound (VOC) 
vapor concentrations has implications for soil gas surveys, 
vapor intrusion studies, emissions monitoring and other 
scenarios that have direct implications for the environment 
and human health. Passive sampling for air quality analysis 
has many advantages including vastly simplifying sampling 
and sample preparation, eliminating power supply 
requirements, allowing for unattended operation, while 
producing accurate, time averaged, results at lower cost. 

Passive sampling is accomplished by the free flow of 
analyte molecules from an environmental matrix to a 
collection medium in response to concentration gradients. 
Samplers can be designed for both organic and inorganic 
compounds and can be configured for a variety of matrices 
including soil, sediments, water and air. 

Years of ongoing research and development have resulted 
in the development of passive air samplers that overcome what were initially thought of as limitations 
in VOC analyte uptake in their application for air quality monitoring, such as sensitivity to temperature 
variations, air velocity changes and relative humidity. Additionally, the development of passive samplers 
resistant to water vapor has expanded the application to include soil gas and vapor intrusion studies. 
Research combined with  practical advancements means passive vapor sampling  is now a mature 
technology whose time has come. 

Sincerely, Your Partner in Remediation Success, SiREM 

Passive Sampling of Volatile Organic Compounds in Air 

In this Issue:
In this issue our focus is on 
passive sampling of VOC vapor 
concentrations including:  

• A discussion with Tadeusz 
Górecki – the co-inventor 
of the Waterloo Membrane 
Sampler; 

• Report on a 
phytoremediation study 
where passive vapor 
sampling was combined with 
CSIA and molecular tools; 

• Technology Focus: Waterloo 
Membrane Sampler;

• Updates on SiREM’s 
outreach, events and staff.

In permeation passive sampling devices such as 
the Waterloo Membrane Sampler, contaminants 
diffuse across the membrane at known rates and 
are concentrated by a sorbent. Then analytical 
tests quantify the VOCs on the sorbent, and 
air concentrations can be calculated. Figure 
adapted from Górecki & Namieśnik, 2002. 
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formation of the membrane in the sampler – the membrane was kept 
in place by compression with a threaded ring, and the twisting motion 
of the ring caused the membrane to curl, leading to poorly reproduc-
ible results. Frustrated with constant issues, Suresh asked if we could 
simply use a vial and crimp the membrane onto it. The rest is history… 

Were there any specific challenges you had to 
overcome in the development of the WMS™?
TG. I would say the greatest challenge was getting a real understand-
ing of the sampler operation. The basic theory of permeation passive 
sampling has been developed a long time ago and has been used 
ever since. Problem is, it used numerous assumptions, not all of which 
proved to be true. For example, it has been typically assumed that all 
the sorbent in the sampler is available for analyte trapping until a cer-
tain degree of overall saturation is reached. We found that it was not 
true – because of resistance to mass transfer in the sorbent bed, al-
most all of the analyte is collected in the layer of sorbent right next to 
the membrane, while the layers of sorbent further away remain prac-
tically clean. This may lead to changes in the uptake rate occurring 
much earlier than would be expected. Fortunately, my former student 
(now a post-doc in my group), Dr. Faten Salim, developed a rigorous 
mathematical model of the sampler that provided extremely valuable 
insights into its operation. We are now much better equipped to tackle 
any issues we might encounter.  

To your knowledge, have there been any unique and/
or exotic applications of WMS™ that you were not 
anticipating when it was first developed?  
TG. One of the more interesting applications was analyte preconcen-
tration before stable isotope analysis. This type of analysis requires 
quite a large amount of the analyte to be collected (in the hundreds of 
µg range) without isotopic fractionation. We found that the sampler did 
introduce very small fractionation, but it was constant and indepen-
dent of the analyte amount and concentration, as well as temperature. 
We have also been asked many times about the feasibility of using 
the WMS for sampling volatile analytes from water. We looked into it 
and preliminary results were promising, but much more research is 
required before we can recommend that. 

What do you see in the future of passive sampling and 
environmental sampling in general? 
TG. Passive sampling has been around for over half a century, yet it is 
still viewed by many practitioners as somewhat inferior to active sam-
pling. My hope is that once a certain critical mass of users is reached, 
passive samplers will become just a regular tool, not something “spe-
cial” that requires extra scrutiny. As for environmental sampling in gen-
eral, I hope that one day the always-ten-years-into-the-future dream of 
a lab on a chip will finally materialize, and we will all be carrying envi-
ronmental monitors built into our phones. 

When you are not busy with research and teaching, how 
do you like to spend your time?
TG. Other than spending time with my family, I like hiking, photography 
and movies. I am also a handyman and I love building and fixing things. 
I even became somewhat of an expert in old clock repairs!

Contact: tgorecki@uwaterloo.ca

Dr. Tadeusz Górecki is a Professor in 
the Department of Chemistry and Bio-
chemistry at the University of Waterloo. 
From adapting passive gas sampling in 
polluted soils to speeding up extractions 
of chemicals from contaminated rock, 
he has made a career of analyzing na-
ture’s most complex samples. He is best 
known for his patented improvements to 

two-dimensional chromatography, a highly sensitive, version of gas 
chromatography that allows researchers to better quantify chemicals in 
messy environmental and biological samples. Along with Dr. Suresh 
Seethapathy, he developed a passive sampler for environmental 
matrices where water vapor concentrations can be high and the 
Waterloo Membrane Sampler (WMSTM) was born. Prof. Górecki has 
presented in the SiREM’s webinar series on the topic of Some Ad-
vances in Permeation Passive Sampling of VOCs; a recording of the 
webinar can be viewed here.
 

What is it about environmental monitoring and 
sampling that peaked your research interest? 
TG. Environmental protection has always been dear to me. In the big 
scheme of things, humans are  just a tiny part of the natural environ-
ment, but they have caused tremendous harm to it. Growing up in com-
munist Poland in the days when environmental protection was just an 
afterthought at best, I could witness firsthand the damage and long-
term consequences of reckless human actions. This was the reason 
I got interested in environmental monitoring when I decided to pur-
sue a PhD in analytical chemistry. Even though the topic of my thesis 
was quite removed from it (I worked on process analysis), I tried to 
get involved in all environmental studies carried out by the Analytical 
Chemistry Division at my Alma Mater (Gdansk University of Technology; 
GUT). After graduation, my research at GUT was exclusively devoted to 
environmental monitoring, and this interest carried on after I came to 
Canada.

Why do we need passive vapor sampling methods and 
devices? 
TG. It’s all about costs and convenience. Passive samplers are inexpen-
sive, which means they can be deployed in large numbers simultane-
ously, allowing pollutant concentrations to be mapped with high spatial 
and/or temporal resolution. They are also much easier to deploy than 
specialized equipment for active sampling, which means that only min-
imum training is required for personnel tasked with this. Under some 
scenarios (e.g. soil gas sampling from low permeability media), passive 
samplers simply perform better than active methods, as they do not 
disturb the system as much. All of this would be irrelevant of course 
if the results produced by passive samplers were not reliable, but that 
fortunately is not the case. 

Do you remember the moment when and why the con-
cept for the WMS™ was conceived? 
TG. In fact, I remember it very well. I started working in the area of 
passive sampling while still at the GUT. Back then we tested different 
materials as membranes for permeation passive samplers using cus-
tom-made passive sampler bodies. They were machined from nylon 
and were quite bulky. I brought a few of those bodies with me from 
Poland years later, and gave them to my then PhD student, Suresh 
Seethapathy. His early PhD research was done using those nylon pas-
sive samplers. One of the problems he regularly encountered was de-

A Conversation with Dr. Prof. Tadeusz Górecki

https://register.gotowebinar.com/recording/5230666370736692993


Phytoremediation uses plants for site clean-up, and while biodeg-
radation by plant-associated microbes is critical to the success of 
phytoremediation, it has traditionally been difficult to evaluate. One 
contaminant class showing promise for phytoremediation use is pe-
troleum hydrocarbons which are often present as light non-aqueous 
phase liquids (LNAPLs) in both liquid and vapor plumes due to their 
high volatility. As such, petroleum hydrocarbons are often found in 
shallow saturated zones and unsaturated vadose zones, making 
them accessible to plant roots and amenable to phytoremediation. 

Combining Molecular Tools and CSIA
In phytoremediation, microbial biodegradation occurs in conjunction 
with plant associated mass-removal processes such as transpiration.  
A recent study in the International Journal of Phytoremediation1 used 
the novel combination of molecular genetic tools and compound spe-
cific isotope analysis (CSIA) to assess biodegradation of toluene in 
the vadose zone of a hybrid poplar phytoremediation application.

The study looked at the abundance and expression of toluene-degra-
dation genes and toluene isotopic fractionization signatures to better 
understand the activities of toluene degrading microbial populations 
in phytoremediation systems. Tracking toluene degradation genes 
provided a means for evaluating remediation; specifically, increases 
in proportions of toluene degraders, and their activity, relative to total 
community composition were used as a proxy for biodegradation.2

 
“The WMS was a great alternative to active sampling 

of soil vapor for CSIA. They (WMS) enabled us to easily 
sample vapor and establish depth-discrete evidence of 

biodegradation in the vadose zone.”

- Michael BenIsrael, PhD candidate

Vapor monitoring , in conjunction with CSIA, was assisted by the Wa-
terloo Membrane Sampler™ (WMS™), a tool routinely used for soil 
gas surveys, which found unique application in this study.  CSIA de-
pends on the preferential cleavage of bonds in light isotopes (e.g., 
12C) compared to heavy isotopes (e.g., 13C) leading to the enrichment 
(i.e., δ13C) of heavy isotopes in the contaminant if biodegradation has 
occurred.  Through combining molecular genetic tools and CSIA, a 
greater understanding of the ecology and activities of toluene degrad-
ing populations within the phytoremediation system were achieved. 

Compound Specific Isotope Analysis and the 
WMS™
Traditionally, the application of CSIA has either been limited to 
groundwater or to short term vapor intrusion studies conducted by 

labor intensive and complex active sampling approaches, such as 
Summa cannisters, to obtain sufficient analyte for analysis. 

Recent studies confirm the WMS™ using CSIA can be 
used to determine if vapors are derived from degraded or 
non-degraded contaminant, aiding source identification 

and remediation management  

Recently, the applicability of the WMS for pre-concentration of ana-
lytes prior to CSIA, for unsaturated zone and vapor intrusion studies 
was rigorously evaluated and shown to be robust.3 The study, demon-
strated excellent reproducibility when compared to CSIA results from 
active sampling. The enrichment of 13C analytes collected via WMS™ 
was consistently higher and was independent of sampling duration, 
mass adsorbed and temperature. The study recommended a correc-
tion of +1.0 ‰ be applied to WMS™ data to account for δ13C fraction-
ation caused by diffusion across the membrane and sorption. The 
study demonstrated the WMS™ combined with CSIA can be a valu-
able tool in unsaturated zone studies such as the phytoremediation 
study highlighted in this article.    
  
Toluene Phytoremediation Study Results and 
Implications
Soil, groundwater and soil vapor were collected for quantification 
and CSIA using the WMSTM. The δ13C ratios were compared between 
toluene found in groundwater to the toluene observed in the vapor 
phase.  Enrichment of 13C in the vapor phase was high compared 
to 13C enrichment in groundwater and suggested that toluene bio-
degradation occurred primarily in the vadose zone. The advantages 
of the WMSTM including analyte preconcentration, depth-discrete and 
time-averaged data was key to establishing that biodegradation oc-
curred in the vadose zone. 

“The success of this project shows the value of a 
multi-disciplinary approach to evaluate bioremediation 

efficiency in complex systems… 

Professor Kari Dunfield, University of Guelph

In addition, results from the use of molecular tools, targeting toluene 
degradation genes and transcripts in soil and root samples from the 
rhizosphere, showed an enrichment in toluene-degrading organisms 
when compared to the total bacteria abundance correlated to tolu-
ene concentration. The enrichment of gene transcripts, indicating an 

Waterloo Membrane Sampler and Molecular Tools Provide  
Support for a Toluene Phytoremediation Study

Michael BenIsrael and Prof. Kari Dunfield collecting field samples for 
molecular analysis of microbial community at the phytoremediation test 
site

Waterloo Membrane Sampler (indicated by arrow) incorporation into the 
measurement equipment deployed at toluene phytoremediation site. 
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active pathway for aerobic toluene degradation, were also found to 
correlate with toluene concentrations. This gene expression was also 
detected in poplar roots, suggesting that bacteria living in the plant 
tissue (endophytes) were likely also assisting toluene biodegradation.  
Together, the molecular tools and isotopic lines of evidence used in 
the study, highlight how phytoremediation systems benefit from con-
taminant uptake with biodegradation for broader remedial activity. 
The combination of these analytical approaches will undoubtably find  
utility more generally in vadose zones where vapor phase concentra-
tions are critical to understanding vapor intrusion and site remedia-
tion processes.   

References
1. BenIsrael, M., et al., 2019. Toluene biodegradation in the vadose zone of a poplar phy-
toremediation system identified using metagenomic and toluene-specific stable carbon 
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tion in arctic soils following diesel and nutrient disturbance. ISME Journal. 7(6): 1200-
1210.
3. Goli, O., et al., 2017. Evaluation of the suitability of the Waterloo Membrane Sampler 
for sample preconcentration before compound-specific isotope analysis. Environmental 
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Passive sampling applications are growing in popularity due to 
their simplicity and low-cost relative to conventional active grab 
sampling methods. The Waterloo Membrane SamplerTM (WMSTM) 
is a permeation- passive sampler for quantifying volatile organic 
compound (VOC) vapor concentrations. Its applications include: 
 

• Soil gas surveys
• Vapor Intrusion
• Vent pipe monitoring
• Indoor/outdoor air monitoring

How the WMSTM Works
The WMSTM consists of a vial 
containing a sorbent and sealed 
with a PDMS membrane. When 
deployed, VOC vapors pass across the 
membrane at a known or calculated 
“uptake rate”. The sorbent within 
the sampler traps the vapors and 
the mass of each compound can be 
measured by gas chromatography – 
mass spectrometry, which is included 

in the price of the sampler. The vapor concentration in air is then 
calculated based on the mass sorbed, the compound specific uptake 
rate and the sampler incubation time.  

Technology Spotlight |
Waterloo Membrane Sampler 

The WMS is easily installed sub-
slab for soil gas surveys 

Advantages of the WMSTM 
Include: 

• US patent for quantitative soil 
gas surveys 

• Lower cost than Summa 
cannisters 

• Simpler sampling protocols, 
small size (discrete to deploy, 
and easy to ship)

• Lower reporting limits without 
a premium price 

• Time-integrated samples (less 
temporal variability) 

• Minimize low bias caused 
by depletion of VOCs by the 
sampler “starvation effect” 

• Resistant to water vapor 
which can saturate other 
passive samplers

WMSTM is Optimized for Your Application:

WMS-SETM: 
Solvent-extraction 

Preferred configuration for monitoring 
VOC vapor concentrations in indoor 
air, outdoor air and vent pipes. This 
version has the highest uptake rate 

and is the most sensitive.

WMS-LUTM: 
Low-uptake

Ideal for monitoring VOC vapor 
concentrations in soil gas. Lower 
uptake rate mitigates “starvation 
effect” allowing  quantitative soil 
gas sampling in drier conditions

WMS-TMTM: 
Thick-membrane

Designed for quantifying VOC vapors 
in soil gas in low permeability or 

very wet soils. This sampler has the 
lowest uptake rate and minimizes 

“starvation effect”. 

More Information on WMS™
Visit http://www.siremlab.com/pages/wms/ or contact Brent Pautler at (519) 515-0837 or by email at bpautler@siremlab.com.

http://www.siremlab.com/pages/wms/


The University of Toronto (UT) successfully secured 
funding to evaluate anaerobic benzene, toluene, 
ethylbenzene, and xylene (BTEX) remediation under 
Genome Canada’s Genomic Applications Partnership 
Program (GAPP). The 3-year project is a joint academic 
industry partnership including SiREM as the industry 
receptor lead, Elizabeth Edwards (University of Toronto), 
Ania Ulrich (University of Alberta), Neil Thomson 
(University of Waterloo) and industry receptors Imperial 
Oil Canada and Federated Cooperatives Limited.

This project builds from a previous GAPP funded 
research program (2016-19) that included scale-up 
and characterization of a benzene degrading culture. 
The current project focus includes development 
of anaerobic bioremediation cultures for “TEX” 
compounds. Remediation of BTEX often involves 
excavation, or other costly approaches, and cost-
effective technologies like those developed under the 
project are needed to clean up sites contaminated 
with these toxic and carcinogenic compounds.  
http://www.siremlab.com/sirems-industry-university-
partnership-receives-funding-for-critical-environmental-
research/

The first shipment of DGG-BTM, an anaerobic benzene degrading bioaugmen-
tation culture was applied at a site in the Southern US on 9-OCT-19.  This first 
field use of anaerobic benzene bioremediation holds great potential for cost 
effective remediation of benzene and this first bioaugmentation application 
is a significant milestone. Congratulations to the research and culture growth 
teams on this major accomplishment!       

We all know that remediation work is full of surprises, Exhibit A is “Mr. 
Krabs”, a European Green Crab, according to SiREM Laboratory Technician 
Steve Sande who rescued Mr. Krabs during a treatability study setup from a 
sediment sample from Atlantic City. Being a kind-hearted soul, Steve set Mr. 
Krabs up in his own salt water tank and has cared for him now for a year. Mr. 
Krabs eats brine shrimp and has doubled in size and molted several times 
since arriving at SiREM. In his spare time Steve runs an aquarium services 
company called “Interior Ecology” so he is well qualified to care for Mr. Krabs. 

SiREM FOCUS  |  News and Events 

Industry-University Partnership Receives Funding for BTEX 
Bioremediation Research

First Shipment of Anaerobic Benzene Bioaugmentation Culture!

Mr. Krabs’ First Anniversary! 

Project kick off meeting held at SiREM    
Back: Krista Stevenson (Imperial Oil) Tom Moldonato (ExxonMobile) Trent 
Key (ExxonMobile) Neil Thompson (UW), Shen Guo (UT)
Middle: Olivia Molenda (UT), Jen Webb (SiREM) Courtney Toth (UT) 
Front: Ada Wang (ExxonMobile), Nancy Bawa (UT), Elizabeth Edwards (UT) 
and Sandra Dworatzek (SiREM). 

http://www.siremlab.com/sirems-industry-university-partnership-receives-funding-for-critical-environmental-research/
http://www.siremlab.com/sirems-industry-university-partnership-receives-funding-for-critical-environmental-research/
http://www.siremlab.com/sirems-industry-university-partnership-receives-funding-for-critical-environmental-research/
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SiREM, Tersus Environmental, Directed Technologies Drilling and Pace Analytical co-hosted 
a half-day Remediation Short Courses on “Optimization and Monitoring for Remediation of 
Chlorinated and Related Compounds” in Research Triangle and Greensboro, NC November 
13th and 14th, 2019 , where Phil Dennis spoke.   

In September Jeff Roberts presented at Short Courses held at craft breweries in Philadelphia, 
PA (Victory Brewing, Left) and Newark, NJ. For more information on Remediation Short 
Courses, please visit remediationseminar.com/short-course/us.

SiREM Molecular Tools Featured in Tersus Thought Leaders Webinar Series
Phil Dennis presented “Optimization of Remediation Systems using Our Expanding Suite of 
Molecular Tools” in The Thought Leaders Webinar Series, hosted by Tersus Environmental on 
26 Sep 19. The webinar focused on novel molecular tools for assessing chlorinated solvent 
and benzene bioremediation and uses of next generation sequencing. A recorded version of 
the webinar can be accessed here 

SiREM Webinar Series: Biotechnology Advancements in Anaerobic Benzene Bioremediation
Dr. Courtney Toth (University of Toronto) and Sandra Dworatzek (SiREM) presented the latest 
research on the biodegradation of BTEX compounds under anaerobic conditions. This research 
holds promise for cost-effective remediation of these common groundwater contaminants. 
Several benzene focused treatability studies were presented along with plans for upcoming 
field pilot tests. A recorded version of the webinar can be accessed here.

SiREM Webinar Series: Waterloo Membrane Sampler: Ongoing Research of Passive Air 
Sampling at Refineries and & Comparison to Continuous Monitoring Results
In our next webinar to be held on 5-Dec-19 at 12:00 PM EDT, Dr. Todd McAlary (Geosyntec 
Consultants) and Dr. Brent Pautler (SiREM) will present on the recent Research and 
Development activities of the Waterloo Membrane SamplerTM (WMSTM) for measurement of 
VOC vapor concentrations. Current applications of WMSTM for soil-gas and vapor intrusion 
monitoring will be discussed and the modifications required for outdoor air quality monitoring 
introduced. Ongoing projects will be presented along with introducing our analytical laboratory 
partners. To register for the webinar, click here.

SiREM Benzene Bioremediation and Treatability Capabilities Featured in RemTech 
Platforms
Sandra Dworatzek delivered two platform presentations “In situ Bioaugmentation to Enhance 
Anaerobic Benzene Biodegradation” and “In situ Chemical Oxidation and Stabilization for Full-
scale Remediation of a Coal Tar Source Area” at the Remediation Technologies Symposium 
2019 held 16-18 Oct-19 in Banff, Alberta. 

SiREM Products and Services Featured at Florida Remediation Conference
The 25th Annual Florida Remediation Conference, was held in Orlando, Florida from Nov. 7-8, 
2019.  A platform “Combined In Situ Chemical Oxidation and Stabilization/Solidification For 
Full-Scale Remediation of a Coal Tar Source Area” was presented by Jeff Roberts. SiREM was 
also pleased to once again be an exhibitor.

SiREM Passive Sampling Technologies Featured in EuroFins TestAmerica Webinar
During this webinar, held 22-Oct-19 Michael Healey and Brent Pautler (SiREM) along with 
Patricia McIsaac (Product Manager, Eurofins TestAmerica) discussed the use of SiREM’s 
passive samplers (SP3, SPeepers) sediment site investigation and decision making. Updates 
to diverless deployment methods for samplers  were demonstrated along with several case 
studies on the advantages of passive sampling. To view a recording of the webinar click here.

Conferences/Outreach
Short Courses

Conferences

Webinars

http://remediationseminar.com/short-course/us
https://www.gotostage.com/channel/100000000000620917/recording/0edd31af4a124d78a9bc1f576fe9847d/watch?source=CHANNEL
http://www.siremlab.com/webinar-series-next-webinar-october-10-2019-1200-pm-100-pm-eastern-2/
http://www.siremlab.com/webinar-series-next-webinar-december-5-2019-1200-pm-100-pm-eastern/
https://www.testamericainc.com/services-we-offer/webinars/recorded-webinars/passive-samplers-for-sediment-water-for-pcbs-oc-pesticides-metals-and-other-inorganic-analytes/


Overview of 1,4-Dioxane Remediation Technologies Presented at AEHS UMass Conference
Phil Dennis gave a platform presentation “1,4-Dioxane Bioremediation: Options for this Challenging 
Groundwater Contaminant” at the 35th Annual International Conference on Soils, Sediments, Water, 
and Energy held in Amherst, Massachusetts, Oct 21-24. 

Passive Sampling Technologies Featured at SETAC, Toronto
SETAC North America 40th Annual Meeting took place Nov. 3–7 in Toronto. SiREM was in attendance 
as an exhibitor and presenter. Michael Healey presented “Advantages of Passive Sampling as a 
Decision-Making Tool” and Brent Pautler presented “Peepers for Sediment Porewater: Doing it Right 
and Doing it Better”. 

SiREM is pleased to welcome Dr. Brent Pautler to the team in the position of Customer Service Coordinator.  
Brent joins SiREM with five years of customer facing experience as an Application Scientist for a chemin-
formatics company (ACD/Labs) where he supported small molecule research and development. There he 
provided global technical, sales, marketing and business development support for enterprise software 
products for analytical chemistry data analysis. At SiREM he will be involved in a  wide variety of sales, 
marketing and technical support for bioaugmentation, passive samplers (Waterloo Membrane SamplerTM 
and SP3TM) while also exploring other business development opportunities. 

Brent earned his B.Sc. in Chemistry from the University of Waterloo and both his M.Sc. and Ph.D. in 
Environmental Chemistry from the University of Toronto. During his graduate work his key interest was the 
application of nuclear magnetic resonance (NMR) spectroscopy as a tool to study complex environmental 
samples.  Brent then pursued a Postdoctoral Fellowship at the University of California-Davis where he built 
a novel high-pressure NMR probe to measure chemical signatures in the Earth’s deep crust.

“I am excited to join the SiREM team filled with excellent people that develop and work on impressive environmental 
remediation applications. This new role provides a unique opportunity for me to combine science and communication 
skills to provide the best experience for our customers.”

Brent has a young family and a golden retriever, which keeps him incredibly busy at home. In whatever spare time he does have, he enjoys hikes with 
the dog, sports and helping serve (and sample) craft beer at his brother’s brewery. He is also an active member of the Rameses Shriners – Guelph 
District Shrine Club and participates in a variety of fundraising events for the Shriners Hospital for Children.  

Employee Spotlight | Brent G. Pautler, Ph.D.
Customer Service Coordinator


