Injection of slurries 1 20
years of lessons learned

EjLSKOV

Cleaning up the earth

Gabriele Giorgio Ceriani
In-Situ Services Team Leadler
Ejlskov A/S




Presentation Layout
/| Agenda

A Ejlskov / RPI Group Structure and Project Appro&@¥erview
A Remediation Design and Implementation

A Case Studies

A Q&A Session

JOIN OUR MISSION T CLEANING UP THE EARTH

EJLSKOV

Cleaning up the earth



RPI Group and Activated Carbefvhy? EjLSKOV
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Use well known In the industry

Highly flexible for irsitu applications

Applications can be made predictable when designed correct

AC use needs to be combined with a treatment mechanis
prior to injectionsg adsorption alone will not work

Some pores transport and some adsorb (think highways
parking lots)

Do o o I» Io Po

Size matterg, granular vs. powdered vs. colloidal (microbial
growth suffers as particle size decrease®PI| Group works
with GAC and PAC based products

APPROVED
INSTALLERS

A Virgin < vs. Regenerated]

5 grams of carbon has an internal
surface area equivalent to the
surface of a professional football

field
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RPI Group / Ejlskog In a nutshell EjI.SKO
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A RPI Laboratory has supported clients and projects with analyses of 150,000+ soil and GW
samples (free of charge)

A Hundreds of years of combined experience in design and injection of slurries / solid
amendments

A Over 6,000,000 kg of GAC and PAC products installed since 268% (r3talled by Ejlskov
since 2010)

A An estimated additional 30% of supplemental solid amendments have been installed in the
same period across the same projects

A 40 to 50 million liters of slurries injected

A 1000+ completed sites more than 90% of clients who have used RPI approach and
technologies once have come back at least one more time to complete a project

”A__J._'tions completed in 15 countries globally, 5 continents and across more than 90% of the
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2. Remedial Design - 4. Performance
Characterization Monitoring

1. Site Review

wConduct W A Soil and
remediation /
Injection works

wUse of RDC dats
allows for
efficient use of
remediation

wReview
avallable
historical data
and define the
Remedial
Design strategy

wConduct high
resolution
Investigation
(RDC) to define
lateral, vertical
extent of the
contamination
and total
contaminant
mass
distribution

wRefine final
Remediation
Plan

wDefine
remediation
criteria

groundwater
data to be
compared
against baseline
values based on
agreed
monitoring
programme

budget
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Remedial Design Characterization (RDQC) Ej

A Move focus from compliance data to remedial design dasite is contaminated (good to know
¢ RDC will tell you how much and where

A High frequency qualitative and quantitative data used to establish contaminant mass
distribution (transition zones, thin layer of low/high permeabillity soils can easily be missed)

A In saturated soils, the estimated contaminant mass based on groundwater data only, can b
under-estimated by 8@0% compared to an estimate based on Rigdguency soll data

A Understand the link between soil contaminant mass (volume/distribution) migration pathwa:
and most efficient injection design to reach criteria

A RDC effort allows to understand drilling conditions at the sitgection technique, possible
Issues and alternative solutions can be planned up front based on information gathered gn
field technician experience / understanding of injection design Is critical

A;_Aproper RDC campaign will require between 5 and 15% of the preliminary REM budget
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A  In-situ remediation completed in January 2019 (risk removal solution) B, | concentration:

2 1,620 mg/kg

4
'

Estimated PCE contaminant
mass in lower clays / sand layer:
1,500 kg

A Single application by Direct Push injections (400 injectionsctd®Bmbg])

A  80%+ PCE Reduction in groundwater at Q2 2022
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A 425 soil samples analysed free of chagge

A In-situ remediation completed in May
June 2018

A Predrilling followed by Direct Push
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Full Overview Clusters

-
L -
-
-
- 2
=
u
u
|
n
d
9
]
[

Vertical Slicing
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513.18 mg/kg
36.0 kg, 79.4 Ib

451.45 mg/kg
238.9 kg, 526.7 b

362.65 mg/kg
1004.0 kg, 2213.3 Ib

270.19 mg/kg
3092.2 kg, 6817.0 Ib

198.51 mg/kg
5548.7 kg, 122328 Ib
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Evolution of Injection equipmerg early 2000s
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Early days Issues included:

wMaintain slurry in suspension while
mixing¢ how to create homogenous
slurries

wAvoid loss of product from injection
pump to injection nozzle

wManage daylighting
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