== SIREM

CASE STUDY

DGG"@US
i

Client
Confidential

A

Site Location
Ontario, Canada

Project Duration
Bioaugmentation
completed in 1 day -
post bioaugmentation
monitoring ongoing

Services Provided

Treatability Testing

DGG Plus
Bioaugmentation

Gene-Trac Molecular
testing

o BH107/MW18-02 (Pilot Well, Log Scale) 6 Test Well B (PAHs, Log Scale)
0000

DGG™ Plus Bioaugmentation at a Former Retail
Gas Station

Project Highlights

 Effective bioremediation remedy implemented at an anaerobic petroleum hydrocarbon site

* Toluene and xylene (and other non-target hydrocarbons) decreased to non-detect levels in 1-year timeframe
* First proof of concept bioaugmentation with DGG Plus in Ontario

* Project funded by Genome Canada GAPP , Ontario Genomics, Province of Ontario, Alberta Innovates, and
industrial funding partners.

Problem Definition

Residual toluene, ethyl benzene and xylene (TEX) was present in groundwater at a former retail gas station
that operated from 1948-1995 in Ontario. Localized TEX exceedances in groundwater remained in a small
area of the Site after excavation and other remedial measures were was completed in 2018.

Solution

A laboratory treatability study was conducted to evaluate different bioremediation options prior to field
implementation. Following the treatability study, anaerobic bioremediation with the DGG Plus culture was
selected as the remedy to address persistent TEX concentrations in groundwater in the pilot test area.
DGG Plus was delivered to the subsurface via 4 direct push points surrounding the impacted well using
anaerobic water prepared with KB-1 Primer. Molecular genetic testing using Gene-Trac was used to monitor
the key degrading organisms pre and post bioaugmentation including Toluene degrading Desulfosporosinus
(DSP) and Xylene degrading Peptococcaceae (PEP). This work was conducted under the GAPP project in
collaboration with the University of Toronto and industry partners.

Notable Results

The laboratory treatability study focused on toluene and xylenes which demonstrated that they could be
degraded under anaerobic conditions with DGG-Plus bioaugmentation.

The Field pilot injections were completed in less than 1 day.

Reductions in concentrations of TEX to non-detect levels as well as C6 to C10, C11 to C16 fraction
hydrocarbons, and PAHs (naphthalene and methylnaphthalene) were observed in less than one year.
Biomarkers for toluene and o-xylene organisms present in the DGG Plus bioaugmentation culture increased
from 10° to 10" and 10*to 10° Gene copies per litre respectively after bioaugmentation. The biomarkers
then decreased corresponding with the decrease in toluene and xylene.
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GRAPH 1: BTEX and Alkane Results from Monitoring well adjacent to bioaugmentation. All compounds reached non detect levels 12
months after DGG Plus bioaugmentation.

GRAPH 2: PAH Results from Monitoring well adjacent to bioaugmentation. PAH compounds decreased by greater than 90% 12 months
after DGG Plus bioaugmentation.

GRAPH 3: Biomarker results from Monitoring well adjacent to bioaugmentation. Key biomarkers increased by 2 orders of magnitude
after bioaugmentation, corresponding with the decreases in the compounds of concern.
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