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TSI DC Dehalococcoides mccartyi
Bioaugmentation Culture®

Containing >1 x 10** Dehalococcoides cells/L

Terra Systems TSI DC Dehalococcoides mccartyi Bioaugmentation Culture® is added to the
groundwater at sites where the native microorganisms of Dehalococcoides are not present, are
not in sufficient quantity, where the native population does not express all of the required
functional genes for TCE and vinyl chloride reduction, or when the client wants to decrease the
remediation time frame for the biodegradation of chlorinated solvents such as tetrachloroethene
(PCE) and trichloroethene (TCE) to innocuous end products including ethene and ethane.

Key Communication Points

e TSI DC Dehalococcoides mccartyi Bioaugmentation Culture® is an enriched natural
bacteria culture that contains Dehalococcoides species for bioaugmentation.

e TSI DC®contains >1 x 10! Dehalococcoides cells/L

e This culture dechlorinates tetrachloroethene (PCE) and trichloroethene (TCE) to the non-
toxic product ethene.

e The culture also biodegrades 1,1,1-trichloroethane to 1,1-dichloroethene, 1,1-
dichloroethane, and chloroethane.

e It also can biodegrade carbon tetrachloride and chloroform to methylene chloride and
innocuous products.

e |t can be used at sites where bacteria capable of complete reductive dechlorination are not
present or there is a need to decrease the remediation time frame. It is estimated that
Dehalococcoides are not present in 10 to 40 percent of chlorinated solvent contaminated
sites.

e Key Benefits of TSI DC Dehalococcoides mccartyi Bioaugmentation Culture®

e The TSI-DC® Bioaugmentation Culture has been proven to be effective with a growing
body of laboratory and field data demonstrating that the Dehalococcoides group of
microorganisms is primarily responsible for the complete dechlorination of PCE and TCE
to ethene. Some Dehalogenimonas species can also biodegrade PCE and TCE.

e At sites where Dehalococcoides microorganisms are not present or are found at low
numbers, the process will often "stall” at cis-1,2-dichloroethene (cDCE). Low pH or
insufficient substrate can also contribute to the cDCE stall.
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e The TSI-DC® Bioaugmentation Culture will promote the complete dechlorination of PCE
or TCE.

e The TSI-DC® Bioaugmentation Culture contains greater than 1 x 10
Dehalococcoides/L.

Terra Systems QA/QC

Terra Systems owns and operates a state-of-the-art US based "just-in-time™ manufacturing plant
with an in-house quality control laboratory for strict quality assurance of our products. With
every shipment, we include a QA/QC sheet for the actual batch that the customer receives.
Included are the date manufactured, batch#, DHC concentration (cells/L), PCE dechlorination
activity and cDCE dechlorination activity.

Manufacturing Quality Control Checklist for TSIDC
Dehalococcoides mecartyi Bioaugmentation Culture®

I. Product Information

Parameter Value
Product manufachered T51 DC Dehalpcorcoider mecarniii Bicauemantation Culturs™
Dat= manufactursd 07/16/2019
Batch= B03-1%
Customer packasing Two (1) 19 L Eaes
Customer MNavamo Fessarch snd Enpinesring, Inc.
“olume of Culture 78 L concentrated 2 to fit into (2) 10 L Kees
Diate shippad B1e2018
Diatz dalivarsd 221/2019
Site location Larsp, FL.

II. Ingredients Information

Acceptable Date Method
Test Results Range
DHC content of Pre-concentratad S
ctltees (copize L) =1Ell 1E11 07/25/2010 gPCE
PCE dachlorination activity, mg'h - T " 3
per of dry wisht o 50 081372019 | Bottla Assay
FRLE decloringtion activity, mah 6l 50 DR132018 | Botils Assay
per gram of dry weisht

Madeof L oe P4 |

Aungust 1%th, 2019

Michasl . Lz, PhD. Diata
Wiz Prasident Fessarch and Dievalopment

Tarra Systams, Inc.

130 Hickman F.oad Suite 1

Claymont DE 19703

Phona 302-TEE-8553

Email mlea@temasvetams nat
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The TSI-DC® Bioaugmentation Culture is cost effective and is typically a minor component of
the total remediation project cost. At sites where the Dehalococcoides is present, but at low
numbers or poorly distributed, bioaugmentation can be used to reduce the treatment time.
Bioaugmentation can also reduce the time required to grow the Dehalococcoides population to
effective cell densities. Therefore, future costs can be reduced.

e The TSI-DC® Bioaugmentation Culture works with all commonly used electron donors.

The TSI-DC® Bioaugmentation Culture is not genetically modified or engineered.

e The TSI-DC® Bioaugmentation Culture is certified to be free of known human
pathogens.

e Each purchase comes with free technical phone support from an experienced Terra
Systems microbiologist.

e The TSI-DC® Bioaugmentation Culture has rigorous quality control procedures in place
to ensure that each shipment is of the highest quality, stable, safe, effective and free of
chlorinated volatile organic compounds.

e The TSI-DC® Bioaugmentation Culture is shipped overnight in specially designed
stainless-steel containers that prevent exposure to air and are safe & easy to handle.

e A senior level microbiologist is also available to be on-site to support the successful
application at $1,200 per day plus travel expenses
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