REMEDIATION OF
THE LARGEST TRAIN
MAINTENANCE DEPOT IN
NORTHERN EUROPE
CASE STUDY:
Integrated Remedial Approach
Achieves >99% Reduction and Prevents
Future Recontamination
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REMEDIAL DESIGN
This combined physical, chemical and biological remediation
approach was required to reduce free phase concentrations
of petroleum hydrocarbon contamination to concentrations
below the Swedish MKM values for industrial land use.
The design also had to address the concern of
recontamination of the remediated area due to hydrocarbons
in inaccessible locations and ongoing use of the site.
Following removal of the LNAPL by DPE, RegenOx and
ORC Advanced were to be used to target the residual
dissolved phase mass. The applications were designed in
a grid pattern, tailored to different areas of the site.
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PetroFix was incorporated in the design to create both vertical
and horizontal Permeable Reactive Barriers (PRBs). These
would provide long-term prevention of contaminant egress
or recontamination of remediated areas, through combined
sorption and biological degradation.

Barrier C

• Barrier A runs along the eastern boundary to prevent onsite migration of contamination impacting the (now
cleaned) groundwater beneath the site. This was deemed
Above: Site plan with
treatment zones, barrier
necessary as there was known contamination to the east,
locations and monitoring
where access limitations prevented any remediation from
wells.
taking place.
• Barrier B is located in the northwest of the site, where the
presence of a railway turntable prevented access
to the contamination below. A circular, vertical barrier was
Barrier
Barrier B
installed around the turntable
to D
prevent any
contamination egress through long-term sorption and
biodegradation.
• A horizontal barrier was to be installed at the water table
Barrier
Barrier B
across the site in order to
protectDthe remediated site from
the downward migration of contamination due to:
• Desorption from existing soil contamination in the
vadose zone into infiltrating rainwater
• Future fuel spills from locomotives continuing to
operate on the site
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Remedial Design
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APPLICATION
APPLICATION
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• Installation of a dual-phase abstraction system
• Installation of 62 monitoring wells
which
recovered 40 tonnes of free phase
• Installation
of asix
dual-phase
hydrocarbons
over
months abstraction system
which recovered 40 tonnes of free phase
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Top: PetroFix, RegenOx and ORC-Advanced storage onsite. Above:
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andsetup.
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Envytech’s reagent mixing setup. Below: Direct Push Injection rigs in action.
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RESULTS
Validation monitoring started four months after the works were completed. The graph below show
the average petroleum hydrocarbon concentrations post injection, from which a >99% reduction
can be observed within nine months. Three months of further monitoring is yet to be completed.
Average petroleum hydrocarbon concentrations post treatment

mg/L
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CONCLUSIONS
• This project is an excellent example of a carefully designed integrated remediation strategy; using
physical, chemical, sorptive and biological treatment.
• Innovative use of PetroFix PRBs was completed to prevent residual contaminant egress,
recontamination from outside of the treatment area and protect against future spills
• Significant reductions of petroleum hydrocarbons have been achieved onsite: starting with LNAPL
and reaching stringent target values - within nine months.
• The in situ nature of much of this large scale remediation allowed the busy railway yard to continue
working during application and as the remediation occurred.
Results
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About REGENESIS
At REGENESIS we value innovation, technology,
expertise and people which together form the unique
framework we operate in as an organization. We see
innovation and technology as inseparably linked with
one being born out of the other.
Inherently, innovation imparts new and better ways
of thinking and doing. For us this means delivering
expert environmental solutions in the form of the
most advanced and effective technologies and
services available today.
We value expertise, both our customers’ and our own.
We find that when our experienced staff collaborates
directly with customers on complex problems there is
a high potential for success including savings in time,
resources and cost.
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At REGENESIS we are driven by a strong sense of
responsibility to the people charged with managing the
complex environmental problems we encounter and to
the people involved in developing and implementing
our technology-based solutions. We are committed
to investing in lasting relationships by taking time
to understand the people we work with and their
circumstances. We believe this is a key factor in
achieving successful project outcomes.
We believe that by acting under this set of values, we
can work with our customers to achieve a cleaner,
healthier, and more prosperous world.

About REGENESIS
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