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FRAC IN Injections —
Pilot test on the site
1In Western Czechia




ABO Pilot test of the Frac -In on the sitein Western Czechia - The Site
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~ Typicaimip  Conceptual site model
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G FRAC IN Injections dmnta

In total:
Approx. 50% of o T oo 9 injection points
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ABO Results — Conceptual site model few months after the injection
W T
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Results — Conceptual site 2.5 years after the injection dMnta

. Organic carbon *

. Bacteria capable of reductive
dechlorination

Precipitation seeps into treated fractures— significant decrease in
unsaturated zone contamination - most of the PCE phase reduced to DCE
— runoff to groundwater

High activity of anaerobic and aerobic CVOCs degrading bacteria in
groundwater

A significant decrease in PCE and TCE conc. in groundwater
DCE dominant CVOC- concentrations gradually decrease

VC is not accumulated probably due to the activity of ethenotrophic
bacteria
Biotic degradation of the CVOCs is a dominant process




FRAC IN Injections pilot —Results dmntd

* The performed injections led to an increase in the permeability of the site

* |n the first phase after the injections, the abiotic reduction of CIE on the
supplied iron particles dominated

* Successive increases of dechlorinating bacteria - removal of accumulated DCE

2.5 vyears after the injections, a significant decrease in the mass of CIE present
and dechlorination of most of the PCE

 The triggered processes will continue = significant improvement in the
condition of the site
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FRAC IN Publicity

Journal of Hazardous Materials 417 (2021) 125883
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Journal of Hazardous Materials

ELSEVIER journal homepage: www.elsevier.com/locate/jhazmat ’

The effects of hydraulic/pneumatic fracturing-enhanced remediation e
(FRAC-IN) at a site contaminated by chlorinated ethenes: A case study

Ondiej Lhotsky ", Jan Kukacka?, Jan Slunsky ¢, Kristyna Markova “, Jan Némecek °,
vladislav Knytl >", Tomas Cajthaml ™"
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Frac-In-Ox upgrade d3Enta

* Frac-In-Ox technology combines direct-push drilling with pneumatic fracturing and the
subsequent hydraulic emplacement of strong oxidation agents

 The technology is suitable for treating poorly permeable or heterogeneous sites
contaminated with organic contaminants that are treatable via in-situ chemical oxidation
(1SCO)

 The technology enables the injection of highly-concentrated and, thus, highly-corrosive
solutions of strong oxidation agents

 The upgraded Frac-In-Ox set up provides allows for the remote operation of the system,
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thus significantly enhancing the safety of the procedure




'\:sp Pilottest of the Frac -In-Ox on the Brezinka site - The Locality

The former landfill site used for dumping of waste paints, /v
varnishes and solvents from the drug manufacturer  locate
in a former sand quarry.

Main contaminants are 1,2 dichloroethane, chloroform,
M39

dichloromethane, benzene, toluene and trichloroethene.

The aquifer is composed of fine-grained sands with low

permeability = problems injecting remediation as the
injected materials tend to migrate upwards to the surface.
The water table depth round 1 m b.g.l. Aquifer thickness

round 4 m

Main area for Frac-In-Ox injections in the close vicinity of the HJ-18 monitoring well
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y:ep Pilot test of the Frac -In-Ox on the Brezinka site —Injections

16 injection probes at the site were performed within the

pilot test and two different remediation mixtures injected:
a. 9 probes with mixture using guar gum as the thickening agent
for transporting sand into the created fractures, with subsequent
injection of strong ISCO agents

b. 7 probes with mixture using hydrophilic fumed silica and
calcium peroxide as thickening agent, with subsequent injection of

strong ISCO agents
 Atotal of 1.4 t of sand, 1.4 t of sodium persulphate, 0.95 t of

potassium persulphate and 0.56 t of calcium peroxide was

injected.
-
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ABO Pilot test of the Frac -In-Ox on the Brezinka site - Results

* Surveys of the pilot site using the so-called Hydraulic Profiling
Tool (HPT) were performed at the site prior to and following
the injections indicated a significant increase in the hydraulic

permeability of the aquifer
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FRAGIN -Ox Injections — Results d3&nta

* |t was proved it is possible to inject strong oxidizing agents via the upgraded Frac-In-Ox
injection system using a remote control valve system enhancing the safety during injections

 The performed injections led to significant increase in the permeability of the site
* The monitoring of the groundwater quality both before and after the pilot testing served to
prove the good distribution of the injected remediation agents and their long-lasting

presence in the groundwater.

* A mean decrease of 62% in the sum of the volatile organic compound concentration was
observed via the monitoring of boreholes 4 months following the injection campaign.
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Session 3c6 / Abstract title: The Utilisation of Innovative
Site Survey and Remediation Methods at the Duchcov

Site with Complex Conditions and Geology

Thursday 14:00-15:30 Room Z-1 / 111
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Thank you for your attention

Ondiej Lhotsky

Email: Ilhotsky@dekonta.cz
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