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L W contaminant concentrations
== = A threshold concentration of substrate is
= — required for growth
_ - Substrate inhibition
° At high concentrations some biodegradable

contaminants can be toxic to the organisms that
have the ability to degrade them
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Bio-Trap® Sampler with Bio-Sep® Beads
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= Rapldly colonized by indigenous
=~ bacteria forming active biofilms

= Thousands used worldwide for :
over a decade for forensic analysis &
of groundwater microbiology i
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Om _'pargmg (air or N,) creates an

,up}_ for circulation of groundwater SSRGS ]
J'I °C ugh the bioreactor. A
— *Conftaminated groundwater is 4 1 2 pVC
& {reafed as it moves through the Fits in 2"
== column of Bio-Sep beads well
» Nutrient addition (N, P, electron PR
donors, electron accep’ror's) support Air or N, and
grow’rh of desired indigenous microbes S

delivery

* Woater exiting the reactor carries
contaminant-degrading microbes into  [REAASEEL ST «

the aquifer
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Nutrient
reservoirs and
pumps

e Air pump

e Air flow control
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;* 'Fuel oxygenates (MTBE, TBA)
* Emerging contaminants (1,4-Dioxane)
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‘bioreactor well & four monitoring wells were
1 alled in the basement
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-34: Air sparging only (no

* Dayg =67 1hroug
BIOESE r))

gadys =3 4 ‘rhrough O: Air sparging and
AL ent delivery (no Bio-Sep)

=D, e nnward Complete bioreactor system
ﬁ.-;-'qpemhonal (Bio-Sep beads added)

* Bio-traps® (Microbial Insights, Inc) used
“through out testing to monitor microbiology
of bioreactor well and monitoring wells
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Didn't see much difference in hydrocarbon catabolic genes with DNA.
This is common observation since hydrocarbon degraders are ubiquitous
in the environment.



RT-gPCR*AnNalysis of BR1 Bio-traps

During LISBR. Testings™ -
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No expression of hydrocarbon catabolic genes until the complete
bioreactor system was in service.
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BTEX Concentrations Over Time
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Anaerobic ISBRs. the same
but dlffer'en'r
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1JJr'u aied solvent impacted site
> r*ar*ru ed bedrock aquifer
= Deep gr'oundwaTer impacts (140" bgs)

= m‘nvomble geochemistry
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~:,~F . 'Low but measureable DO
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—« DO increase with rain event
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« gPCR for Dehalococcoides and functional genes for

reductive dechlorination (bio-traps and
groundwater)




Groundwater Contaminants &
| Microbiologys ="
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Dehalococcoides (DHC)

Zoncentration with.Depth
(Monitored by Bio-traps)
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inyl Chloride RDases with Depth _
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= 1'{. Where one-time amendment injection is not feasible
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e Where bioremediation has failed previously
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BRdiUS of influence decreases with increasing hydraulic
CONC J_lf"ﬂV y of aquifer matrix

—_Wo nks best with contaminants adsorbed by activated
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* $10,000 for one unit (ISBR and controller)
* $15,000 for two units

* Decreasing per unit costs with addition of more units at a given
site
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Case study: Fuel oil release
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