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Site Geology and
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Contamination Source Conventional Remediation Research
» Metal casting Approaches « NSERC-CRD
) « Pump & treat research
gpe"?tt‘in?l O eibance collaboration
« On-site toluene . .
aerobic degradation between UofG,
storage tank Waterloo and BP

Contaminant Discover Remediation Approach #4
* Phytoremediation

» Storage tank
: removed-excavation approach
« Detection of implemented
toluene released to * Hybrid poplars

subsurface
» First conventional

wells (Modified from Fernandes, 2017)
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Historical Data

a. Toluene concentrations
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The Discrete Fracture Network R

(DFN) Approach —
Drill New Coreholes A
1. Rock Core Multilevel system: 5
— —Packer
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(Fernandes, 2017; Parker et al. 2012, 2011, 2007)




The Discrete Fracture Network SR
(DFN) Approach
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Single Borehole Datasets: Profiles
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Multilevel Distribution
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Objectives:

« Quantify abundance
and potential
degradation activity of
anaerobic toluene
degraders in

groundwater using
molecular methods




Sampling Groundwater
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Sampling Groundwater
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Rock Core and Groundwater Data

Off Site
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Rock Core and Groundwater Data
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Rock Core and Groundwater Data

Source Zone
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Sample
Collection

Sampling Events:
November 2015
March 2016

June 2016
November 2016




Sample Processing- Filtration

Microbial communities are captured by vacuum membrane filtration

using a 0.22pym pore membrane.
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Sample Processing Molecular Process

Gl it i

R S o
Reverse Transcri iption Kit o
PN | Sz

litmuscientific.com

biorad.com

DNase Treatment +
RT-PCR

COOH COSCoA
Bacterial Toluene COOH COGH
abundance & BbsEF BbsABCDGH
7 —_— —>> Benzoyl-CoA
activity:
16S rDNA and CH, i
rRNA
(Modified from Zhang et al., 2013)




Depth of Port Center (mbgs)

Bacterial Abundance and Activity
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Seasonal Trends In Potential —_—
Anaerobic Degrader Abundance
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Seasonal Trends In Potential —
Anaerobic Degrader Activity
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Anaerobic Toluene Degrader Abundance

and Activity: Overview

Well 29- Source Zone
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Toluene Concentration and bssA Transcripts
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Conclusions &
Future Directions

Concluding:

* Consistent bacterial
abundance

 Evidence of some seasonal
effect

 Active anaerobic degraders
detected
Coming up:

« Temporally matching CSIA
and microbial sample
collection

 Continued seasonal
sampling
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