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Let’s face it, cleaning up contaminated groundwater is not easy. There are logistical, legal and regulatory 
challenges; before even addressing the fundamental technical challenge of removing toxic chemicals. 
The good news is the past decade has been witness to substantial gains in our ability to successfully 
implement, bioremediation of chlorinated solvents and other recalcitrant chemicals. These advancements 
have opened up to the benefits of bioremediation that include lower costs, contaminant destruction, 
sustainability and less disruption to an increasing number of sites.

This Issue of Remediation Pathways highlights challenges that were once considered deal breakers for 
applying bioremediation including: Source Zone Bioremediation a Cost-Effective Alternative to Digging a 
Deep Hole? which summarizes how bioremediation can enhance the breakdown of non-aqueous phase 
solvents; and Don’t Let Low Aquifer pH Get You Down that focuses on approaches for bioremediation 
at low pH sites. This Issue’s Technology Spotlight is on KB-1® Primer, which is used to rapidly prepare 
anaerobic injection water that improves the ability to implement anaerobic bioremediation, especially 
in aquifers with aerobic groundwater.

This issue also provides updates on SiREM’s ongoing R&D initiatives, conference attendance, webinars, 
and other outreach activities. We have also included, for the first time, an Employee Profile feature to 
introduce our hard working and dedicated staff who work behind the scenes to bring these technological 
improvements to the remediation community.

Your Partner in Remediation Success, SiREM

Overcoming Chlorinated Solvent 
Bioremediation Challenges

In this issue of our 
newsletter, you will find 
updates on important 
news at the forefront 
of the environmental 
remediation industry.

In this Issue:
We will provide updates 
on progress made in 
bioremediation 
of chlorinated solvents   
including: 
• Bioremediation of DNAPL 

source zones
• Dealing with low aquifer pH
• Rapid production of 

anaerobic injection water  
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solvent. This also provides TCE and cDCE to other dechlorinators like 
Dehalococcoides, which tend to inhabit lower concentration zones 
and can degrade these compounds to non-toxic ethene (Figure 1). 
Fortunately, Geobacter are common groundwater inhabitants, or can 
be added via bioaugmentation with KB-1®, a culture with high con-
centrations of dechlorinating Geobacter 4. Furthermore Geobacter 
distribution in groundwater can be monitored with molecular tests 
such as Gene-Trac® Geo, to confirm that these essential populations 
are established and maintained.

Managing pH in Source Zones?
“Reductive dechlorination leads to the production of hydrochloric acid 
and fermentation of electron donors which produces organic acids; 
processes that may cause declines in groundwater pH which inhibits 
dechlorination, especially where solvent concentrations are high (see 
Don’t Let Low pH Get You Down - this issue). As reductive dechlorination 
proceeds, more acid is produced, making pH management in DNAPL 
source zones particularly critical. A study on the effects of pH man-
agement in DNAPL remediation5 indicated that reductive dechlorina-
tion of DNAPL by KB-1® functioned best at high buffering capacities 
that effectively resisted pH changes. The authors also noted that the 
use of formate, the only electron donor that is non-acidifying when 
fermented, was also beneficial. Another study6 noted that buffering 
with sodium bicarbonate reinvigorated dechlorination in columns 
with DNAPL that had experienced pH declines. This study also noted 
that emulsified vegetable oil (EVO) electron donors offered advantag-
es, including the tendency for EVOs to partition into DNAPL, locating 
themselves strategically where required. Partitioning of EVO into the 
DNAPL also decreased the concentration and toxicity of the DNAPL.

 

What about EZVI? 
Emulsified zero valent iron (EZVI) consists of ZVI contained within a 
surfactant and vegetable oil membrane. EZVI promotes both abiotic 
and biotic reductive pathways and is hydrophobic and miscible with 
the DNAPL. EZVI, in conjunction with EVO and KB-1®, was used by 
TEA Inc. to treat TCE DNAPL at a facility in the Southeastern United 
States where dissolved TCE concentrations at the source zone 
exceeded 400 mg/L. The project summary concluded: 

Source Zone Bioremediation a Cost-
Effective Alternative to Digging a Deep 
Hole 
“First we’ll deal with the source zone then we’ll use bio for the 
plume” is a common strategy at chlorinated solvent sites with 
dense non-aqueous phase liquid (DNAPL). Solutions for these sites 
commonly include excavation, in situ chemical oxidation, or thermal 
remediation, which are expensive options with variable effectiveness. 
What if bioremediation could be used for DNAPL remediation? It is 
well established that bioremediation can help clean up DNAPL sites 
with associated cost and sustainability benefits. Challenges include 
solvent toxicity, significant mass to dechlorinate, and associated pH 
effects. Fortunately, our ability to respond to these challenges is 
improving, as are successful examples of remediation in the field. 
For example, a DNAPL source zone site at Cape Canaveral, FL, with 
a groundwater recirculation system, was biostimulated and then 
bioaugmented with KB-1® resulting in removal of greater than 98.5% 
of TCE mass within 2 years1. At this site the mass of the dechlorination 
product ethene, exceeded the original dissolved phase mass of TCE; 
a tell-tale sign of DNAPL destruction.

The Theory of DNAPL Bioremediation

“A potential advantage of bioremediation 
technology is that microorganisms-which can 
attack the contaminant at or near the DNAPL 
water interface, may provide an effective, 
efficient, and less costly approach to DNAPL 
source zone remediation” 

IRTC Remediation of DNAPLs Team

While DNAPL can be toxic to dechlorinators, these specialized bacteria 
can withstand surprisingly high concentrations of dissolved solvents; 
including in the zone of high concentration dissolved mass around 
the DNAPL. Interestingly, there are some dechlorinating organisms 
that can grow at the DNAPL interface. There is mounting evidence 
that Geobacter, a known PCE and TCE to cDCE degrader,  can with-
stand high concentrations of these solvents. Research by a Belgian 
group2,3 indicated that Geobacter in the KB-1® culture grew in proximity 
to the TCE DNAPL. They concluded: “The position of Geobacter close 
to the TCE DNAPL resulted in a DNAPL dissolution enhancement of 
about 2.4 times”. The idea is that Geobacter inhabits the high con-
centration zones, and through reductive dechlorination, creates 
a concentration gradient driving the dissolution of the undissolved 

FIGURE 2: Extent and concentration of TCE at SE USA site in 2011 
before (left) and after bioremediation 2014 (right). TCE in highest 
concentration zones (red) declined significantly by 2014 indicating 
DNAPL mass destruction – Images courtesy of TEA Inc.

2011 2014

FIGURE 1: Conceptual representation of DNAPL bioremediation. 
Geobacter enhances dissolution by growing nearest the DNAPL with 
Dhc in lower concentration zones facilitating complete dechlorination 
to ethene2,3,7. 



“To date over 96% of the parent compound has 
been destroyed site wide (over a 38-acre area), 
and the owner is now in position to petition for 
risk-based closure.”
TEA Inc. Success Story - Figure 2 

The above studies and field experience demonstrate that DNAPL 
bioremediation occurs and that careful selection of electron donor 
type and dosing, as well as sufficient buffering are important aspects 
of source zone remediation.

Is digging a hole really the best way to go?
So, do you need to dig an expensive and possibly ineffective, exca-
vation, or employ aggressive remediation technologies to remediate 
DNAPL sites? Probably not, there is a growing body of knowledge and 
practical experience that indicates treatment of DNAPL is possible 
through biological processes. Tools include electron donors that find 
and blend with DNAPL, and assist with pH management along with 
buffering agents, as well as bioaugmentation and genetic testing to 
introduce and monitor the right bacteria in proximity to the DNAPL. 
Perhaps it is time to consider sustainable, low-cost bioremediation 
within your remedial option plans for DNAPL sites. 
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Don’t Let Low Aquifer pH Get You Down
SiREM first observed the impact of low pH on bioremediation 
performance back in 2004 while performing a treatability study for a 
Tennessee site that had a groundwater pH of 4.0. When you consider 
that optimal pH for reductive dechlorination is 6.8-7.8, a pH of 4.0 
is very low. Low aquifer pH is an issue, particularly in the Southeastern 
US, where acid-sulfate soils and groundwater pH between 5.0-6.0 are 
common. Conversion of cis-1,2-dichloroethene (cDCE) and vinyl chloride 
(VC) to ethene can slow or stop below pH 6.0 leading to unwanted 
cDCE or VC accumulation. Overcoming low aquifer pH requires an 
understanding of pH theory and the tools to respond to this significant, 
but often manageable challenge.

pH and Chlorinated Solvent Remediation-101
Reductive dechlorination produces hydrochloric acid, and electron donor 
fermentation produces organic acids and carbon dioxide (CO2). The 
net effect of these acid inputs can be pH decline. Even sites with neu-
tral pH before enhanced bioremediation, can experience significant pH 
declines with deleterious effects on microbes, particularly neutrophilic 
dechlorinators like Dehalococcoides (Dhc). Of key importance is an 
aquifer’s ability to resist and respond to pH changes. The magnitude 

of pH decline for a specific acid input depends on the natural buffering 
capacity of the aquifer, which can vary widely due to its carbonate 
content. For example, soils derived from limestone would tend to be 
well buffered. 

Modifying and Maintaining Aquifer pH
To increase the pH and buffering capacity of an aquifer, alkalinity is 
often added using compounds like bicarbonate, carbonate or mag-
nesium hydroxide. Knowing the aquifer buffering capacity allows pre-
diction of likely pH declines during bioremediation and how much pH 
buffer may be required to maintain a neutral pH. Buffering require-
ments can be determined by models such as BUCHLORAC1 or using 
laboratory buffering assays performed by SiREM, both are useful tools 
in the design of field pH neutralization and maintenance programs.

Beyond Buffering - Electron Donor Strategies and 
Low pH Cultures 
It is probably fair to say that aquifer pH is not the easiest site 
parameter to manipulate. How then can we minimize the need for 
buffering while maximizing remediation performance? Electron donor 
and bioaugmentation culture selection are key. The acidification 
impacts of different electron donors can vary widely. For example, 
glucose produces three times the net acidity compared to lactate for 
the same dechlorination potential2. Intriguingly, fermentation of 
sodium formate produces sodium bicarbonate, making it a pH neutral 
electron donor3. Selection of bioaugmentation culture can also impact 
performance as many dechlorinating cultures cease complete 

Low aquifer pH is common on the Atlantic coastal plain (yellow) -image 
courtesy of USGS. 

Laboratory buffering assay. A soil/groundwater slurry is 
titrated with buffering agent to obtain an estimate of the pH 
buffering requirements for an aquifer.
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dechlorination below pH 6.0. For this reason, SiREM developed a low 
pH acclimated KB-1® Plus culture that can dechlorinate VC to ethene 
down to at least pH 5.6. Using low pH KB-1® Plus at sites with pH of 
5.6-6.3 can lead to faster dechlorination rates and reduced need for 
aquifer buffering.

Progress at Low pH Site in Florida 
A low pH and high concentration TCE site in Southwest Florida is 
demonstrating that these conditions are not a deal breaker for biore-
mediation. The industrial site had a DNAPL source area, with TCE con-
centrations up to 730 mg/L and pH in the 5.6-5.9 range. Two rounds 
of pH buffering, electron donor and bioaugmentation (2012/2014) 
were performed. In 2014, pH adjustment with calcium carbonate, 
EVO and bioaugmentation with low pH KB-1® Plus were applied via di-
rect push technology. By 2017, there was a 90% reduction in source 
zone TCE concentrations with a size reduction of the dissolved phase 
TCE plume (>3 µg/L) from 5 acres to approximately 1.5 acres.

“Realizing the success in using the low pH KB-1 
Plus® culture, we won’t shy away from proposing 
EISB at another low pH aquifer site.”
Stephanie Damasceno, Geosyntec Consultants

Dhc were detected in source area wells as high as 2 x 109/L, where 
previously Dhc was not detected, and at a downgradient well with a 
pH of 5.6-6.0 Dhc reached 2 x 107/L. These are Dhc concentrations 
commonly associated with effective bioremediation5. By 2017 40% 
of mass in this well was ethene, indicating complete dechlorination 
had occurred below pH 6.0. Project Manager, Stephanie Damasceno 
(Geosyntec Consultants, Inc.) summarizes the progress “SiREM’s low 
pH KB-1 Plus® culture performed exactly as advertised. Not only did 
we see Dhc survive at pH as low as 5.6, but the population grew by 
several orders of magnitude, lead [ing] to reductions in VC from 31 
ppm to 0.3 ppm. Realizing the success in using the low pH KB-1 Plus® 
culture, we won’t shy away from proposing EISB at another low pH 
aquifer site.”

This high concentration and low pH site might have been considered 
off limits for bioremediation not so long ago. Now the use of pH buff-
ering, combined with low pH resistant bioaugmentation culture is 
leading to plume size reductions, compete dechlorination to ethene 
and substantial declines in cVOC concentrations.
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Upcoming Webinar, 9 November 2017 at Noon, EST
 

New Insights into the Coupling of Thermal 
Treatment and Microbial Reductive Dechlorination 
for Improved Remediation of Chlorinated Ethenes
Featuring Dr. Natalie Cápiro, Tufts University 

SiREM looks forward to hosting Dr. Natalie Cápiro of Tufts University on 9 November 2017, 
12:00–1:00pm EST, in our ongoing webinar series. Dr. Cápiro will discuss new insights into the 
coupling of thermal treatment and microbial reductive dichlorination for improved remediation 
of chlorinated ethenes. Jeff Roberts (SiREM) will close out the webinar with a discussion of the 
products and services that SiREM has to support combined thermal treatment with enhanced in 
situ bioremediation projects.

Bio: Dr. Natalie Cápiro is a Research Assistant Professor in the Department of Civil and 
Environmental Engineering at Tufts University. Prior to coming to Tufts, Dr. Cápiro completed her 
postdoctoral studies at the Georgia Institute of Technology, M.S. and Ph.D. in Civil and Environ-
mental Engineering at Rice University, and B.S. in Biological and Environmental Engineering at 
Cornell University. Dr. Cápiro’s research interests include applied environmental biotechnology, 
fate and transport of traditional and emerging contaminants in natural systems, development 
of innovative in situ remediation approaches, and nanotechnology-biological interactions in the 
environment. Her work is supported by funding from the National Science Foundation and the 
Strategic Environmental Research and Development Program (SERDP), including a study that 
won the 2012 SERDP Environmental Restoration Project of the Year.

For More Information and to Register

SiREM
FOCUS

FIGURE 3: Original 5-acre extent of TCE plume (yellow) has been decreased 
to 1.5 acres (orange) after EISB at this high concentration low pH site4.

2012

2017

3 µg/L TCE Isopleth (2012)
300 µg/L TC Isopleth (2012)
3 µg/L TCE Isopleth (2017)

By 2017, TCE reduced < 300 µg/L 

Legend

http://www.siremlab.com/webinar-series-next-webinar-november-9th-2017/


Enhanced in situ bioremediation remedies for chlorinated solvents often make use of anaerobic 
injection water for distribution of electron donors, and dispersing and protecting bioaugmentation 
cultures during injection events. Historically, making water from a municipal source sufficiently 
anaerobic for use as injection water was a challenge. The “add a shovel full of dirt” method relies 
on the activity of soil microbes, combined with electron donor, to consume oxygen and drive down 
the redox. While it often worked, the method could be unreliable and slow (especially under cold 
conditions), created extra costs in tank rentals and cleaning, as well as delays and lost time for field 
contractors.

KB-1® Primer Safe and Simple to Use: To address the need for a rapid and dependable 
preparation of anaerobic injection water SiREM developed KB-1® Primer, a product containing 
reducing agents and pH buffer. KB-1® Primer powder is supplied in foil packets or buckets and is 
added as a slurry to the tote containing the injection water. Typically, the dissolved oxygen (DO) drops 
below 0.2 mg/L, oxidation reduction potential (ORP) below -100 millivolts (mV), pH stabilizes at 
neutral and residual chlorine is removed within an hour or two; resulting in water ready for injection. 
The impact of KB-1® Primer on ORP of water from a municipal hydrant source in 1,000-gallon totes at 
a site in Colorado is shown in Figure 4.

Single Mobilization for Bioaugmentation of
Aerobic Aquifers: To save time and mobilization costs, 
electron donor and bioaugmentation cultures are increasingly 
injected during the same mobilization event. Making aquifers 
anaerobic was traditionally completed in advance of bioaug-
mentation through the addition of electron donors. While ef-
fective, it can take weeks to months for reducing conditions 
to develop and a second mobilization for bioaugmentation is 
often required. Laboratory and field testing have shown that 
anaerobic injection water prepared with KB-1® Primer meets 
the requirements to maintain healthy dechlorinating populations. 
This water can be used to protect anaerobic cultures in what 

is sometimes called the “donut approach”. First, electron donor in aerobic water is injected into the aquifer, then a slug of anaerobic water, 
followed by bioaugmentation culture which is followed by another slug of anaerobic water. The culture is protected from the aerobic groundwater 
by the “donut” of anaerobic water until the added electron donor has had time to create reducing conditions, at which point the protected 
dechlorinators can colonize the newly created anaerobic zones. The donut approach has been used successfully at numerous chlorinated 
solvent sites where multiple injection deployments was not practical or cost effective.

Contact SiREM for more information on how KB-1® Primer can give you peace of mind by making bioremediation injections 
faster, less expensive and more reliable.

Technology Spotlight | KB-1® Primer
Rapid & Reliable Preparation of 
Anaerobic Injection Water

KB-1® Primer being added to rapidly 
prepare injection water.

FIGURE 4: ORP 
of hydrant water 
declines quickly 
to -300 mV and 
stays reduced 
after addition of 
KB-1® Primer.

Previous Webinar, 5 October, 2017

Recent Advances in Permeation Passive Sampling of VOCs
Featuring Dr. Tadeusz Górecki, University of Waterloo

Dr. Górecki discussed passive sampling for assessing contaminant concentrations in indoor air, outdoor 
air and soil gas. Passive sampling is an attractive alternative to active sampling with Summa canisters or 
pumped ATD tubes – it is generally simpler and less expensive to deploy passive samplers on a large scale. 
A permeation passive sampler equipped with a polydimethylsiloxane (PDMS) membrane has been developed at 

the University of Waterloo and is available commercially from SiREM under the name Waterloo Membrane Sampler™ (WMS). Hester Groenevelt 
(SiREM) concluded the presentation with further information on the use of WMS for analysis of indoor and outdoor air and soil gas.

Bio: Dr. Tadeusz Górecki is a professor in the Department of Chemistry, University of Waterloo (Ontario). He obtained his M.Sc. Engineer (1981) 
and Ph.D. (1986) degrees from the Gdansk University of Technology, Poland, and the Professor of Chemical Sciences degree (2009) from the 
President of the Republic of Poland. Prof. Górecki’s main scientific interest is separation science, with a particular focus on passive sampling, 
comprehensive two-dimensional gas chromatography (GCxGC), HPLC, and environmental analysis. He is the author/co-author of 24 books/book 
chapters, over 160 papers published in peer reviewed journals, nearly 290 conference presentations (including 66 invited presentations) and 6 
patents. His papers have been cited over 5,000 times.

For more information /To Listen to a recording of the Webinar: 
https://attendee.gotowebinar.com/recording/5230666370736692993

https://attendee.gotowebinar.com/recording/5230666370736692993
https://attendee.gotowebinar.com/recording/5230666370736692993
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Lords of the Ring Article Highlights 
SiREM-University of Toronto Research 
Collaboration
Research and development of an anaerobic benzene-eating microbe 
to aid in the decontamination of groundwater under anoxic conditions 
is showing great promise. The Chemical Institute of Canada’s Che-
minst Magazine (Summer 2017) featured Lords of the Ring, an article 
written by Lesley Evans Ogden highlighting research by professor 
Elizabeth Edwards’ laboratory at the University of Toronto, in partner-
ship with SiREM.

Benzene, a component of petroleum products, including gasoline, is 
difficult to clean up. It’s a dangerous compound that has been linked 
to leukemia, bone marrow degradation and decreased red and white 
blood cell production. Its hexagonal molecular configuration which 
Edwards says is “like a frying pan with no handle” stops enzymes from 
grabbing hold and reacting easily, which makes it tricky to remediate. 
As part of the benzene, toluene, ethylbenzene and xylene (BTEX) 

family of compounds, which comprise 1 to 5 percent of gasoline and 
crude oil, benzene’s water solubility makes it easily transportable into 
surface water and groundwater. Safely removing benzene and the 
other BTEX compounds from groundwater is the scientific challenge 
the research is addressing. “Our groundwater is so precious and so 
difficult to clean,” says Edwards. It has been the focus of her work 
since the 1990s. Originally an accidental discovery as part of her 
Ph.D. research, Edwards found evidence that specialized microbes 
could degrade benzene very slowly in the absence of oxygen. By feed-
ing these cultures benzene, which selects the microbes that break it 
down, these cultures can be used to supplement natural populations 
in groundwater; a process called bioaugmentation.

“Our groundwater is so precious and 
so difficult to clean” 

 Elizabeth Edwards

The research was funded by public sector funding from Genome 
Canada, Ontario Genomics, Mitacs and the Ontario Ministry of Research 
and Innovation and private sector funding by SiREM and Federated 
Cooperatives Ltd. This research program is making strides in the devel-
opment of these do-gooder microbes. The culture has been scaled up 
from one-litre flasks to a 100-litre reactor which will provide sufficient 
volume for eventual field scale testing. Sandra Dworatzek, a Senior 
Manager at SiREM says “this culture is a perfect fit for SiREM as we 
continue to increase the types of cultures available for bioaugmentation 
of recalcitrant chemical contaminants.” Additional BTEX cultures are 
being developed as part of this research project, and the benzene 
culture has been used to bioaugment a number of laboratory bench 
scale studies to date with promising results.

Building on the promising results from bench scale-testing, field pilot 
trials will be completed with the hope that the BTEX cultures will pave 
the way to speed up remediation of polluted soils and groundwater 
via bioaugmentation.”
 

University of Toronto Researchers Johnny Xiao with post-doctoral fellow 
Fei Luo check a bioreactor containing microbes that degrade benzene 
anaerobically. 
Image courtesy of Chemnist Magazine

SiREM Platform Presentations at Canadian 
Ecotoxicity Workshop, Guelph, ON

Canadian Ecotoxicity Workshop, (CEW) 2017 was held at the Delta 
Hotel in Guelph, Ontario on October 1 – 4, 2017. CEW is Canada’s 
preeminent annual meeting in the field of ecological toxicology and 
related disciplines. Jeff Roberts of SiREM presented “Using Passive 
Sampling as a Decision Making Tool” which focuses on the use of the 
SP3 sampler for sediment pore water characterization. Phil Dennis of 
SiREM presented “Bioremediation Approaches and Tools for Benzene 
Remediation under Anaerobic Conditions” which focuses on research 
collaboration between SiREM and researchers at the University of 
Toronto to develop and test bioaugmentation cultures for BTEX 
compounds.

SiREM Platform Presentation at International 
Petroleum Environmental Conference, San 
Antonio, TX

International Petroleum Environmental Conference (IPEC), is being 
held the Hyatt Regency Hotel on the River Walk, San Antonio, Texas 
(October 30-November 1, 2017. IPEC brings together professionals 
involved in developing and implementing technology to address and 
resolve environmental problems related to oil and gas exploration 
and production. Sandra Dworatzek of SiREM will present will present 
“Bioremediation Approaches and Tools for Benzene Remediation 
under Anaerobic Conditions”.



Jen Webb, M.Sc., is a microbiologist who has spent her working life 
studying microbial cultures. After completing her studies at the 
University of Waterloo with a Master’s degree in Microbiology (1993), 
Jen spent the early years of her career working in the areas of benthic 
ecotoxicology and gasoline biodegradation. Joining SiREM in 2004, 
Jen initially performed routine lab tasks such as sample preparation, 
production of culture media, and filtering groundwater for Gene-Trac® 
analyses. Jen’s enthusiasm for science, and passion for research and 
development has propelled her career at SiREM over the last 13 years. 
She is currently a Senior Laboratory Technician, performing duties 
including bioaugmentation culture growth and oversight, and managing 
a variety of treatability studies. Jen also supports SIREM’s R&D initia-
tives, especially with respect to developing new cultures, including the 
development and characterization of a chloroform degrading culture 
(with University of Guelph researchers), BTEX culture development 
(with University of Toronto - See Lords of the Ring…this issue), as well 
as coordinating R&D collaborations with researchers worldwide.

“I love the people and the friendships 
we have built in the lab.”
SiREM Senior Laboratory Technician, Jen Webb 

When asked what she likes about working at SiREM, Jen said, “I love 
the people and the friendships we have built in the lab.” It’s not with-
out challenges though, “days are varied and we need really good time 
management skills to be prepared for the exciting projects that come 
through the door”. When Jen is not hard at work nurturing lab cultures, 
which she affectionately refers to as ‘my babies’, she enjoys spend-
ing her down-time travelling. In recent years Jen has been fortunate 
enough to travel to the London 2012 Olympics, Chicago, New Orleans, 
Italy, and Banff, Alberta. Jen enjoys swimming and was a provincially 
ranked competitive swimmer during high school. She also enjoys 
participating in a book club and movie club.
 

Jen taking good care of one of SiREM’s research cultures. 

Jen and her husband, Gavin, explored the wonders of 
Pompeii, during a recent trip to Italy. 

Employee Spotlight | Jennifer Webb

SiREM Products and Services Featured at RE3 
Conference, Philadelphia, PA

SiREM is once again pleased to be an exhibitor at the RE3 Conference 
held at the Philadelphia Marriott Downtown from November 1-3, 2017. 
Phil Dennis of SiREM will present a poster “Assessment of Biotic and 
Abiotic Natural Attenuation Pathways for Chlorinated Solvents in 
Marine Sediments” that summarizes how leading edge analytical and 
molecular tools were used to better understand remediation process 
at a complex coastal site.

Please visit SiREM at Booth # 29

SiREM Products and Services Featured at 
Florida Remediation Conference, Orlando, FL

SiREM is once again pleased to be an exhibitor at the Florida 
Remediation Conference held at the Rosen Centre Hotel, Orlando, FL 
December 7-8, 2017. Jeff Roberts of SiREM will present “Bioremediation 
Approaches and Tools for Benzene Remediation under Anaerobic 
Conditions”.

Please visit SiREM at Booth # 55


