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It was not that long ago that contaminants such as chlorinated ethenes, were considered 
recalcitrant and non-biological remediation approaches - such as pump and treat - were considered 
the best option for chlorinated volatile organic compounds (cVOCs). Fast forward to 2019 and 
viable bioremediation approaches are available for most classes of chlorinated solvents, including 
contaminant mixtures. Advancements, in molecular tools for a wide range of dechlorinating 
organisms, including functional genes and methods such as compound specific isotope analysis 
(CSIA), have made initial assessment and gauging of enhanced bioremediation success much more 
robust. Progress has also been made on bioremediation of low pH sites, the biological treatment 
of dense non-aqueous phase liquid (DNAPL) source areas, and related contaminants of emerging 
concern, such as 1,4-dioxane. 

Of course, challenges remain, including the elusive biological defluorination, which hopefully 
someday will be a tool for detoxifying per-and polyfluoroalkyl substances (PFAS). In this issue’s 
“Conversation With” feature, Professor David Freedman expresses optimism that research on 
biological defluorination is just getting underway and he is cautiously optimistic that breakthroughs 
are possible. Based on past successes and previous progress we also are hopeful that the range 
of contaminants that benefit from bioremediation will continue to grow; we look forward to the 
possibilities. 

Sincerely, Your Partner in Remediation Success, SiREM 

Expanding the Scope of Bioaugmentation  In this Issue:
In this Issue we cover progress 
made in expanding the scope 
of bioaugmentation including: 

• A conversation with David 
Freedman on Challenges and 
Advances in Bioremediation 

• Bioaugmentation It’s Not 
Just for TCE Anymore 

• Technology Spotlight: Low pH 
KB-1 Plus 

• And updates on SiREM’s 
outreach, events, technical 
progress and staff  
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There was a time not that long ago when many 
chlorinated compounds were considered recalcitrant 
to biodegradation. Do you think that we may look back 
at PFAS/PFOA and say “people used to think these 
wouldn’t biodegrade” or are fluorinated compounds a 
different animal altogether? 
DF. Quite possibly, yes. We developed an anaerobic culture that is able 
to deflourinate trichlorofluoromethane (CFC-11). If it’s possible 
to biologically remove one fluorine, it should be possible to remove 
multiple fluorines. Research in this area is just getting underway; I’m 
cautiously optimistic that breakthroughs are possible. 

Chlorinated methanes, (e.g., chloroform) do not follow 
the same straightforward reductive dechlorination 
pathways as PCE and TCE. Can you describe the 
work you have done to enhance chlorinated methane 
degradation? 
DF. One of the challenges presented by biodegradation of chlorinated 
methanes is that the final products are not discernible from what is 
present in groundwater from background sources, including organic 
acids and CO2. The bioaugmentation culture KB-1 Plus is a prime 
example. Organohalide respiration of chloroform to dichloromethane 
by KB-1 Plus is simple enough to follow, but organohalide fermentation 
of dichloromethane is not. We tracked the performance of KB-1 Plus 
using carbon-14 labeled chloroform. That allowed us to demonstrate 
that the primary product from fermentation of dichloromethane is CO2. 
We then observed that the electron equivalents made available from 
this oxidation step are released as hydrogen, which is subsequently 
used to synthesize organic acids. While it is more challenging to 
document biodegradation of chlorinated methanes compared to 
reductive dechlorination of chlorinated ethenes, it can be done. 

Of all your research findings of which are you most 
proud? 
DF. Going back to my days as a graduate student at Cornell, identifi-
cation of ethene as a product of reductive dechlorination of PCE and 
TCE turned out to be a key discovery. The stars were aligned, because 
shortly thereafter, Dave Major and colleagues provided field evidence 
for complete reductive dechlorination of PCE to ethene and ethane. I 
still recall how nearly every presentation at the Battelle conferences 
started out with a slide showing complete dechlorination of PCE to 
ethene. The enrichment culture I started eventually led to isolation 
and identification of Dehalococcoides mccartyi strain 195. It’s quite 
amazing to see how far bioremediation has come in a relatively short 
time frame. 

When you are not being a busy professor/researcher 
how do you like to relax in your spare time?
DF. I am fortunate to live in a beautiful part of the US. Clemson is sit-
uated in the upstate of South Carolina, where there are great places 
to do the outdoor activities that I enjoy, including hiking, backpacking, 
swimming, and bicycling. Following the Clemson Tiger’s football team 
is great fun too!

 

In all your years of working in biodegradation research 
what stands out to you as the most significant mile-
stones in the field? 
DF. There are so many! One that stands out is the work that Craig 
Criddle did to demonstrate that bioaugmentation is a viable approach 
to in situ remediation. Prior to Craig’s work with strain KC, the idea 
of introducing specialized microbes into the subsurface for enhancing 
bioremediation was considered lunacy. Once Craig’s lab established 
that introduced microbes can move through porous media, it opened 
the door to a whole new way of thinking about in situ bioremediation. 

The bioremediation field is built on the shoulders of fundamental 
research that continues to reveal microbes with novel biodegradation 
capabilities. Organohalide respiration is something we now take for 
granted, but it was not all that long ago when we thought halogenated 
organics were non-degradable. Anaerobic biodegradation of benzene 
was once considered a pipe dream; no longer. It’s exciting to see what 
the next discovery will hold.

You have dealt with bioremediation challenges related 
to low pH, can you describe some of the challenges 
related to bioremediation and pH and how cultures that 
are tolerant to low pH might be adapted? 
DF. Contaminant plumes with a pH below 6-6.5 pose a real challenge 
for bioremediation. Chemical adjustment of groundwater pH has not 
gone well at a lot of sites. Development of bioaugmentation cultures 
that can function at a low pH is an approach that has not received 
as much attention. Most research has centered on enrichments and 
isolates that function best at circumneutral pH. Yet we know that there 
are halorespiring microbes that function at low pH; look no further than 
groundwater plumes in the southeast that discharge into low pH 
wetlands where complete reductive dechlorination occurs. We 
developed an enrichment using inocula from several such sites and it 
is being tested at locations where in situ pH adjustment is impractical.

1,4 -dioxane is a compound that is documented to 
biodegrade readily under aerobic conditions, what do 
you feel is the potential for anaerobic pathways for this 
compound? 
DF. There appear to be many [1,4-Dioxane] plumes in which the prevail-
ing conditions are anaerobic, yet migration of 1,4-dioxane is less than 
expected. This suggests that anaerobic biodegradation is occurring. 
However, even after extensive attempts, finding anaerobic cultures that 
biodegrade 1,4-dioxane has proven elusive. We need to keep looking, 
since a breakthrough on this front would be transformative. 

Dr. David Freedman is a professor and 
chair of the Department of Environmental 
Engineering and Earth Sciences at 
Clemson University. He started his 
academic career at the University of 
Illinois and moved to Clemson University 
where he has been since 1996. Dr. 
Freedman’s numerous publications 
have a focus on understanding and 

optimizing enhanced bioremediation under challenging conditions. 
One of his current projects with SERDP is evaluating the potential for 
degradation activity of chlorinated ethenes in fractured rock at three 
Department of Defense sites. 

Dr. Freedman is guest speaker in SiREM’s 28 March 2019 Webinar, 
his topic is “Documenting Biodegradation when the Products are 
Difficult to Discern” 

To register for webinar click here 

A Conversation with Dr. David Freedman 

https://register.gotowebinar.com/register/463956920525627651


Bioaugmentation for chlorinated ethenes has become routine over 
the past decade and a half as KB-1® has been used at a growing 
number of sites. In addition, research and field applications are 
demonstrating that bioaugmentation can be used for an increasing 
range of groundwater contaminants. For remediation of chlorinated 
compounds SiREM produces a line of five cultures, collectively referred 
to as “KB-1® Plus”, that are applied individually, or in custom formu-
lations as required. 

Bioaugmentation cultures targeting a wide range of 
chlorinated compounds are now routinely used for 

groundwater remediation at sites worldwide

These cultures can be used to treat chlorinated ethanes, chlorinated 
methanes, chlorinated propanes, chlorofluorocarbons, chlorinated 
benzenes and other halogenated compounds, alone and in mixtures, 
as summarized in Table 1. In this issue, we highlight two sites where 
these cultures have been applied: one in Kansas with high concen-
trations of mixed chlorinated compounds, and the other, a carbon 
tetrachloride DNAPL site. At these types of challenging sites, bioaug-
mentation has proven critical to bioremediation success and limited 
the need for more expensive remediation approaches.

Classes of chlorinated compounds for which KB-1®/KB-1® Plus cultures have demonstrated activity 

Bioaugmentation It’s Not Just for TCE Anymore! 

	

Bioaugmentation	It’s	Not	Just	for	TCE	Anymore!		

Bioaugmentation	for	chlorinated	ethenes	has	become	routine	over	the	past	decade	and	a	half	as	KB-1®	
has	been	used	at	a	growing	number	of	sites.	In	addition,	research	and	field	applications	are	
demonstrating	that	bioaugmentation	can	be	used	for	an	increasing	range	of	groundwater	contaminants.	
For	remediation	of	chlorinated	compounds	SiREM	produces	a	line	of	five	cultures,	collectively	referred	
to	as	“KB-1®	Plus”,	that	are	applied	individually,	or	in	custom	formulations	as	required.		

Bioaugmentation	cultures	targeting	a	wide	range	of	chlorinated	compounds	are	
now	routinely	used	for	groundwater	remediation	at	sites	worldwide		

These	cultures	can	be	used	to	treat	chlorinated	ethanes,	chlorinated	methanes,	chlorinated	propanes,	
chlorofluorocarbons,	chlorinated	benzenes	and	other	halogenated	compounds,	alone	and	in	mixtures,	
as	summarized	in	Table	1.		In	this	issue,	we	highlight	two	sites	where	these	cultures	have	been	applied:	
one	in	Kansas	with	high	concentrations	of	mixed	chlorinated	compounds,	and	the	other,	a	carbon	
tetrachloride	DNAPL	site.	At	these	types	of	challenging	sites,	bioaugmentation	has	proven	critical	to	
bioremediation	success	and	limited	the	need	for	more	expensive	remediation	approaches.		

Classes	of	chlorinated	compounds	for	which	KB-1®/KB-1®	Plus	cultures	have	demonstrated	activity		

	Chlorinated	Compounds	 Key	Biodegrader(s)	in	Culture			
	

Culture		

Chlorinated	ethenes		 Dehalococcoides		

KB-1®		

		

1,2-DCA	 Dehalococcoides		

Chlorinated	benzenes			
Dehalococcoides/	

Dehalobacter		

Chlorinated	ethenes	at	low	pH		 Dehalococcoides		 KB-1®	Plus-low	pH	

Chlorinated	ethanes		 Dehalobacter/Dehalogenimonas/Dehalococcoides		

KB-1®	Plus		
(various	cultures)	

Chlorinated	methanes		 Dehalobacter		

Chlorinated	propanes			 Dehalogenimonas		

Chlorofluorocarbons			 Not	determined		

Chloropicrin	 Not	determined		

	

	

	 	
Mixed Chlorinated Compounds-Eastern Kansas Site
1,1,1-trichloroethane (1,1,1-TCA) biodegradation was not well under-
stood when reports of a Dehalobacter species that degraded 1,1,1-TCA 
and 1,1-DCA emerged from the University of Toronto over a decade 
ago1. 1,1,1-TCA has been shown to be inhibitory to Dehalococcoides 
(Dhc) and the complete dechlorination of chlorinated ethenes, par-
ticularly vinyl chloride (VC), which can accumulate in the presence of 
1,1,1-TCA. In response, SiREM developed a KB-1® Plus culture capable 
of degrading 1,1,1-TCA and 1,1-dichloroethane (1,1-DCA), thereby 
reducing this inhibition. 

The Kansas site demonstrated that 1,1,1-TCA inhibition 
could be overcome in situ using bioaugmentation 

The first site bioaugmented with this culture was a 15-acre active 
industrial facility in eastern Kansas, with high concentrations of mixed 
cVOCs from releases in the 1970’s-80s2. Site groundwater contained 
mixed cVOCs including 1,1,1-TCA, 1,1-DCA, 1,1-dichloroethene 
(1,1-DCE), cis-1,2-dichloroethene (cDCE), VC, and dichloromethane 
(DCM) at concentrations of 200 milligrams per liter (mg/L) in some 
locations.

At the Kansas site bioaugmentation with KB-1 was 
followed by bioaugmentation with a 1,1,1-TCA degrading 
KB-1 Plus culture  
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CF/DCM degrading Dehalobacter (Dhb) after successive bioaugmen-
tation events, reaching 7 x 106 Dhb 16S rRNA gene copies/L. The 
impact of the enhanced bioremediation applications is summarized 
in Figure 2, where CT and CF successively diminished from 2010 
to reach clean up limits in 2017; no small task when you consider 
aqueous CT concentrations measured over 20,000 µg/L in 2010. 

Successful bioremediation at a carbon tetrachloride 
DNAPL site is testimony to bioaugmentation’s 

expanding range and utility

The Kansas 1,1,1-TCA site and the CT DNAPL site are just two exam-
ples of the complex and challenging projects that now routinely ben-
efit from bioremediation. As the remediation research community 
learns more about the pathways for a growing range of compounds, 
and bioaugmentation cultures become increasingly available, these 
sorts of success stories will only become more common. We’ll be 
sure to keep you posted!

The remedy implemented by site consultant, CRB Geological & 
Environmental Services, included the addition of lactate, emulsified 
vegetable oil (EVO) as electron donors and KB-1/KB-1 Plus bioau-
gmentation cultures. Results were encouraging, within 7 weeks of 
bioaugmentation 1,1,1-TCA concentrations (at IW-41) declined from 
1,300 μg/L to 50 μg/L. Figure 1 outlines the rapid, long term, cVOC 
declines, observed at MW-1, which initially had over 60 mg/L of com-

bined cVOCs, including 850 μg/L of 1,1,1-TCA, and 20,000 μg/L of VC. 
Reductions in 1,1,1-TCA allowed Dhc to flourish, which increased to as 
high as 109 Dhc cells/L groundwater. The high abundance of these 
dechlorinators was clearly instrumental to VC being non-detectable by 
2015. In ~10 years, total cVOCs declined by more than 95%, which by 
2015 were mainly in the form of chloroethane. Chloroethane can 
persist under anaerobic conditions but can be biodegraded with 
oxygen or nitrate addition.  

The ability to deal with high concentrations of potentially inhibitory 
mixtures of cVOCs is key to dealing with complex legacy sites, which 
routinely have multiple contaminant classes. The results from the 
Kansas site demonstrated the potential for bioaugmentation to 
address these challenges, including inhibitory co-contaminant inter-
actions. Many other sites have followed in the Kansas site’s footsteps 
and bioaugmentation for 1,1,1-TCA remediation is now routine. 

Enhanced Bioremediation to Remediate a Carbon 
Tetrachloride DNAPL Site
This active industrial site, underlain by a karst aquifer, had carbon 
tetrachloride (CT) in groundwater detected at concentrations indicative 
of the presence of DNAPL. A bench-scale study performed by SiREM 
was commissioned by site consultant (Geosyntec) to evaluate if a 
chlorinated methane degrading KB-1® Plus culture and biostimulation 
with EVO and vitamin B12 (B12 is reported to enhance CT/CF biodeg-
radation3) were a viable site remediation strategy. CT degradation occurs 
either by abiotic mechanisms, or via biotic co-metabolism, with CT 
breakdown products chloroform (CF) and DCM, that can be further 
degraded by Dehalobacter organisms found in the KB-1® Plus culture. 
Site treatability study results indicated that without bioaugmentation 
DCM accumulated, but was readily degraded with the addition of KB-1® 
Plus. 
To overcome the challenge of hydraulically isolated source area wells, 
Geosyntec devised a push-pull amendment injection strategy where 
3,000 gallons of water was removed with concurrent lactate addition 
to promote the development of anaerobic conditions. The extracted 
groundwater was then amended with EVO, vitamin B12 and gravity fed 
back into the aquifer along with KB-1® Plus culture4. Gene-Trac® testing 
of groundwater indicated a 1000-fold increase in the abundance of 

Figure 1: Total cVOCs at MW-1 in 2005 were 60,000 µg/L prior to EVO 
addition and bioaugmentation with KB-1/KB-1 Plus. Over 95% declines 
in cVOCs were observed over ~10 years of bioremediation

A push pull 
amendment 
strategy was 
used at the site-
3000 gallons 
of extracted 
groundwater 
was amended 
with EVO and 
vitamin B12 then 
reinjected with 
KB-1 Plus culture 

Figure 2: CT and breakdown products in monitoring well over course 
of repeated EISB applications include CF, DCM and small amounts of 
chloromethane (CM). By 2017 all chlorinated methanes were below 
site remediation goals 

Bioaugmentation
KB-1 Plus

Bioaugmentation
EVO
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2019 Sediments Conference, New Orleans, February 11-14th
At the Tenth International Conference on Remediation and Management of Contaminated Sediments, 
Michael Healey presented “Comprehensive In Situ and Ex Situ Passive Sampling Programs to Investigate 
Freely-Dissolved Metals, Inorganic Analytes, OCPs, and PCBs” as a platform presentation. Michael also 
presented “Peepers for Sediment Porewater: Doing it Right and Doing it Better” as a poster. Jeff Roberts 
presented “Surfactant Flushing Column Study to Optimize Field Performance” as a poster. SiREM also 
hosted a Learning Lab in the Exhibit Hall. 

Smart Remediation Canada Sponsorship/Platforms
SiREM was a sponsor of Smart Remediation Toronto (Jan. 24) and Ottawa (Feb. 7) and will sponsor the Calgary 
(Mar. 19) and Edmonton (Mar. 20) events. Phil Dennis and Sandra Dworatzek presented “Advances in 
Anaerobic Bioremediation of Benzene” at the Toronto and Ottawa events and Phil Dennis will present the 
same in Edmonton. The presentation focuses on R&D laying the groundwork for bioaugmentation using an-
aerobic benzene degrading cultures.  

RemTec Summit, Denver, Colorado February 26-28
SiREM technologies related to anaerobic remediation of BTEX compounds and sediment samplers for PCBs 
and metals were featured in presentations at the RemTec Remediation Technology Summit at the Colorado 
Convention Center in Denver, Colorado. Phil Dennis presented a platform “Bioaugmentation for Anaerobic 
BTEX Degradation”. Michael Healey presented a poster “Using Passive Sampling as a Decision Making 
Tool” highlighting the advantages of passive samplers in sediments.

AEHS San Diego, California March 18-21  
Sandra Dworatzek and Michael Healey will present at the AEHS 29th Annual International Conference on 
Soil, Water, Energy, and Air in San Diego, California. Michael will present “Advantages of Passive Sampling 
as a Decision Making Tool” Sandra will present “Anaerobic BTEX Bioaugmentation Approaches”. Sandra will 
also present a poster entitled “Bioremediation Potential and Challenges for Two Emerging Contaminants: 
1,4-Dioxane and 1,2,3-Trichloropropane”.

2019 Bioremediation Symposium Baltimore, Maryland April 15-18, 2019
SiREM is once again pleased to participate in the Fifth International Symposium on Bioremediation and 
Sustainable Environmental Technologies held in Baltimore, MD April 15-18, 2019. SiREM has several 
platform presentations “Bioaugmentation for Enhanced Anaerobic Degradation of a Mixed cVOCs Plume 
on a Commercial Property” and “Successful Bioremediation of Carbon Tetrachloride” will be presented by 
Jeff Roberts. Sandra Dworatzek will present “Validation of Anaerobic Benzene Bioaugmentation Approaches 
Through Bench Scale Treatability Studies” and a Poster “Development and Testing of a 1,4-Dioxane 
Bioaugmentation Culture”.

Please Visit SiREM at Booth #321
 

SiREM co-hosted half-day Short-Courses on recent technical advances 
in the characterization and remediation of chlorinated volatile organic 
compounds and related compounds including: Detroit, MI (Oct. 
23), Cleveland, OH (Oct. 24) and Columbus, OH (Oct. 25) Chicago 
Downtown (Nov.7) and Chicago West (Nov. 8). Winter 2019 locations 
included Tampa, FL (Jan. 22) Orlando, FL (Jan. 23), Hollywood, FL (Jan. 
24), Cincinnati, OH (Feb. 12), Louisville, KY (Feb. 13), Atlanta, GA (Mar. 
12), Greenville, SC (Mar. 13) and Charlotte, NC (Mar. 14). We plan to 
continue this successful Short Course series with additional events 
later in 2019, stay tuned! 

Fall 2018/Winter 2019 Remediation Short Courses

Events

Jeff Roberts speaks on bioaugmentation at a Short Course held in 
Atlanta, Georgia on March 12
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Bioremediation of chlorinated 
solvents is a challenge in poorly 
buffered or acidic aquifers, for 
example, in acid sulfate soils 
along the US eastern seaboard. 
Even where intrinsic pH is not 
low, electron donor fermentation 
in poorly buffered aquifers can 
make pH neutral groundwater 
too acidic for effective reductive 
dechlorination. 

Low pH KB-1 Plus increases 
the effectiveness of 

bioremediation in poorly 
buffered or acidic  aquifers 

SiREM developed the Low pH 
KB-1® Plus bioaugmentation 
culture by acclimating an acidic 

site derived source culture to lower pH levels. Low pH KB-1® Plus 
is capable of complete dechlorination of chlorinated ethenes 
under lower pH conditions. While the optimal pH for reductive 
dechlorination is 6.8-7.8, conversion of cis-1,2-dichloroethene 
(cDCE) and vinyl chloride (VC) to ethene can slow or stop below 
pH 6.0, leading to unwanted accumulation of these compounds. 
Low pH KB-1® Plus completely dechlorinates as low as pH 5.6 
and produces ethene at rates more typical of neutral pH’s at pH 
6.0, (Figure 1). This makes low pH KB-1® Plus the ideal culture to 
use when groundwater is around pH 6.0. The culture has proven 
effective in numerous treatability studies and has been applied at 
over 50 sites.

Low pH KB-1 Plus has been used at more than 50 sites 
to date and is often used in combination with buffering 

agents for optimal dechlorination 

For sites with a pH below 5.6, amendment with a buffering agent 
in combination with Low pH KB-1 Plus is a good strategy. By using 
the low pH KB-1 Plus culture, lower buffering amendment amounts 
are required to achieve complete dechlorination, saving time and 
money. 

Technology Spotlight | Low pH KB-1® Plus

For more information on low pH KB-1® Plus and other 
services used for characterization and optimization 
of bioremediation at low pH sites please contact 
SiREM at 1-866-251-1747

Figure 1: Performance 
(ethene production rate) of 
Low pH KB-1 Plus grown on 
TCE at pH 6.0 
(green) compared to 
KB-1 at pH 7.0 (blue) and 
6.0 (red). The ethene 
production rate of Low 
pH KB-1 Plus at pH 6.0 
compares favorably to that 
of KB-1 at pH 7.0  

It was while backpacking across Europe that Corey Scales, B.Sc., who earned his biochemistry degree from 
Brock University, decided that he wanted to further pursue a career in biotechnology. He was intrigued with 
the concept of using microorganisms to perform tasks that help the environment through bioremediation. 
Upon returning to Ontario, he obtained a biotechnology diploma from Conestoga College where he sat on 
the Program Advisory Committee (biotechnology). When a job became available with SiREM, Corey came 
highly recommended by his professors and was thrilled to have the opportunity to work at SiREM.

Even prior to joining SiREM, Corey had a strong Interest in the 
potential for microbes to clean up the environment

Joining SiREM in May 2017, Corey was tasked with growing and maintaining SiREM’s line of bioaugmentation 
cultures. The job quickly evolved to include shipping and injection logistics and supporting clients with prod-
uct application. Corey is active with research and development including developing procedures for our cell 
concentrator and bringing our new 1000-liter fermenter on-line. 

Corey especially enjoys the variety of his job “every day is new” and the SiREM family is the icing on the cake. Everyone at SiREM is easy to talk to, 
approachable, and kind “It’s a great place to work. Most days I wake up and wonder what new challenge will arise today”.

Outside of work Corey has taken a keen interest in horticulture and is hydroponically currently growing vegetables in his basement. So far, he has 
had varied success growing a wide variety of vegetables and herbs. Growing bioaugmentation cultures - growing vegetables - a theme is emerging, 
keep on growing Corey!

Employee Spotlight | Corey Scales, B.Sc.
Laboratory Technician



SiREM’s Halloween group costume was a homage 
to both Scrabble and one of our favorite words 
bioremediation. The costume conceived and executed 
by Rita Schofield and Alicia Hill provided a total word 
score of 19! The tiles have since taken up residence in 
the lab as a decorative item.   

SiREM’s 2018 holiday greeting featured evergreens 
covered in snow drifts, humanized by footprints across 
the snow. The painting is the work of Laboratory 
Technician, Alicia Hill who graciously offered the image 
for use on our 2018 holiday greeting. SiREM would like 
to thank Alicia for use of the image and commend her 
artistic talent.  

Dr. Eric Suchomel of Geosyntec 
Consultants (Oakland, 
California) was our featured 
speaker in our January 
17th, 2019 Webinar entitled 
“In Situ Bioremediation 
and In Situ Chemical 
Reduction for Remediation 
of 1,2,3-Trichloropropane 
in Groundwater”. Sandra 
Dworatzek (SiREM) was a 
co-presenter and covered 
development of SiREM’s KB-1® 
Plus bioaugmentation culture 
for trichloropropane and 
related testing. 
A recorded version of the 
webinar is available on our 
website 
click here to view the webinar

At the International Conference on Remediation and 
Management of Contaminated Sediments held in New 
Orleans February 11-14th Jeff Roberts and Michael Healey 
of SiREM hosted a “Learning Lab” which presented 
production methods, deployment/retrieval and data 
analysis methods for SiREM’s SP3™ and SPeeper™ 
sediment pore water samplers. Deployment methods 
include push-pole installation which can be used to cost 
effectively install sediment samplers without divers. See 
the Fall 2018 issue of Remediation Pathways for more 
information on our passive sediment samplers.    

To increase our ability to 
efficiently produce large 
volumes of the highest quality 
bioaugmentation cultures SiREM 
brought on-line our newest 
fermenter in winter 2019. The 
fermenter with a 1000-liter 
capacity is being used to grow 
KB-1® that will be used clean up 
chlorinated solvent contaminated 
groundwater at sites worldwide.   

SiREM FOCUS 
Halloween B-i-o-r-e-m-e-d-i-a-t-i-o-n Collaboration 

Our 2018 Holiday Greeting  

Webinar on 1,2,3-Trichloropropane 
Remediation 

Learning Lab at Battelle 
Sediments Conference 

New Fermenter

https://register.gotowebinar.com/register/1580196516621058563

