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Client Project Highlights

COWI and Geosyntec e Bench-scale laboratory testing was used to evaluate the feasibility of in situ

Consultants, Inc. stabilization (ISS) combined with in situ chemical oxidation (ISCO) to treat the primary
contaminants of concern (COCs) (benzene, toluene, ethyl benzene and xylenes
[BTEX] and phenolic compounds) at a manufactured gas plant site in Denmark

e Laboratory treatability study data indicated that a one-step approach could be used to
treat the COCs to target levels and meet the strength requirements

e Armed with laboratory data, the project team moved to field pilot testing followed by
Site Location full-scale implementation
Copenhagen,
Denmaric “The lab study demonstrated ‘proof of concept’ and the data
needed for design and implementation of ISCO-ISS in the field...By
using cement to activate the persulfate, a separate step for field
application was eliminated, which directly translated to schedule

and cost savings.” Chris Robb- Geosyntec Consultants, Inc.

Project Duration
2016 - 2018

......................................................... Problem Definition
The Sgllergd gas works site in suburban Copenhagen was a manufactured gas plant from 1907-1963
and heavily contaminated with coal tar, a viscous black liquid containing hundreds of chemicals including
carcinogens such as benzene. This coal tar had once been held in a lagoon and was detected up to 15
meters below the surfaces with benzene concentrations exceeding 1,000 pg/L in groundwater (along
with other contaminates including phenols and naphthalene) 50 years after the site ceased operations.
A synergistic and effective remediation approach was required due to the presence of a nearby municipal
¢ Treatability Study water supply. A pump and treat approach had been used since 2000, but there was a desire to treat the
source, so the system could be shut down permanently.
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Former Coal Tar Lag“

Sgllerad gas works in the 1950’s indicating Curing Portland cement combined with persulfate
location of former coal tar lagoon and Gas Holder in molds which were used for leach tests, and
permeability and strength testing.
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COWI and Geosyntec
Consultants, Inc.
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Site Location
Copenhagen,
Denmark

Project Duration
2016 - 2018
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Services Provided
¢ Treatability Study

Combined In Situ Stabilization & In Situ Chemical
Oxidation Remedy for a Coal Tar Site

Solution

Treatability studies using ISS, the mixing of contaminated soils with binders to produce a monolithic
material to decrease contaminant mobility combined with ISCO to destroy COCs were performed on soil
core material and groundwater samples from the site. The treatabilty study was used to understand how
much persulfate is required for ISCO, how to efficiently achieve alkaline persulfate activation, determining
the optimal amendment application sequence, potential interferences with the combined technologies
and hydraulic conductivty and strenght of ISS to stabilize the contaminants.

"The project has been very successful and is expected to have fully

achieved the success criterion with a reduction of the pollution flux

at the same time as a good strength and low hydraulic conductivity
of the soil after soil mixing.” Torben Hejbjerg Jergensen- COWI

Notable Results

The treatability study data indicated that a cost-effective one-step approach, with 3-4% (w/w) persulfate
for destruction of BTEX compounds and 8% (by dry weight of soil w/w) of Portland/slag cement (an
alkaline material) added together produced acceptable performance characteristics for the site. The
project team moved to field pilot testing followed by full-scale implementation in the summer of 2018 and
remedial goals were achieved. The bench scale treatability testing data provided the design team with
the information they needed to optimize the field design saving time and costs. The site is currently in the
planning stages for redevelopment.

Sollergd Site in 2018 - Wood chips are all that is visible above the
installed membrane and 75 ISCO-ISS cement cylinders
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