
IN-SITU 
is the future of 

brownfield 
remediation

delivering decisive advantages in 
cost and time savings.





For a Sustainable Future


Dear Readers,

In a world that is constantly changing and shaped by challenges such as the search for future energy sources, the reduction of CO₂ 
emissions, and the safeguarding of adequate water supplies, one crucial task comes to the forefront: the development and quality of 
our soils. Decarbonization and the protection of natural resources are inseparably linked to the condition of our soils. 

A Sustainable Vision

It reflects a sense of responsibility that the German Federal Government aims for a net zero land consumption target by 2050 in order 
to achieve a sustainable circular land-use economy. This ambitious goal requires us to adopt new ways of thinking and innovative 
solutions to act in harmony with our environment and to shape a livable future. At the same time, we must create space for our ever-
growing society — for new housing and infrastructure.

Brownfield to Greenfield

The key to meeting our increasing land demand lies in the revitalization of contaminated and neglected sites — the so-called 
brownfields. By transforming these often overlooked areas into green oases, we not only conserve valuable land but also enhance the 
quality and attractiveness of our urban centers. Brownfield to Greenfield — a vision that not only enables sustainable urban 
development but also allows nature to reclaim its place..

A Paradigm Shift in Contaminated Site Management

In the past, dealing with contaminated sites relied almost exclusively on the “dig & dump” approach — excavation and disposal. Today, 
however, the urgency of a more resource-friendly and sustainable method has become increasingly clear. In-situ remediation, where 
pollutants are treated directly on site, is gaining importance worldwide. Governments and environmental authorities across the globe 
recognize the value of this innovative method and strongly support its application..

The Advantages of In-situ Remediation

In-situ remediation offers numerous advantages that deserve recognition. First, this method is often faster than traditional approaches, 
enabling a quicker restoration of usable land. Second, it is significantly more cost-effective, as only the construction-related excavation 
work is required. Moreover, it provides a high degree of legal and procedural certainty, supported by decades of practical experience. 
Last but not least, this approach results in a substantially lower CO₂ footprint.

The Future is In-situ

With this brochure, we would like to present our initiative Brownfield Solutions IBS and share a selection of inspiring examples of 
successful in-situ remediations that we encounter in our daily practice of contaminated site management. We invite you to get in touch 
with us — we are confident that our research can deliver a state-of-the-art solution for your project as well.

You will see: today, almost everything can be solved in-situ.

With best regards,

Kurt Maass
Spokesperson of the Initiative Brownfield Solutions IBS
CEO & Co-Founder of Geobality Europe GmbH



A 20-Year Success Story
For more than two decades, industry, pharmaceutical companies, and increasingly remediation associations have relied on in-situ 
remediation as the preferred method for treating heavily contaminated sites. This approach enables the removal of pollutants directly 
on site, without the need for excavation or landfill transport. It not only reduces environmental impact, but also saves time and costs..

Against this backdrop, we recognize a particular challenge within the real estate project development sector, where the traditional 
“dig & dump” or “pump & treat” methods are still widely used. In such approaches, contaminated soils are excavated and sent to 
landfills, or pollutants are managed through long-term pumping and treatment processes. While this may seem practical at first 
glance, it carries significant drawbacks in terms of environmental impact, cost, and the overall sustainability of construction projects.

Our goal is to promote the transfer of best practices and to make the benefits of in-situ remediation accessible to the entire industry 
— especially as developers are increasingly confronted with contaminated land. Through the Initiative Brownfield Solutions IBS, we 
are working to demonstrate to real estate developers and other stakeholders that in-situ remediation offers more efficient and 
sustainable solutions for dealing with contaminated sites.

Our expertise and our commitment to environmental protection enable us to develop solutions that not only minimize the ecological 
footprint, but also achieve long-term cost savings and enhance the value of property developments.

The disposal of contaminated soils is facing increasing challenges — 
limited landfill capacity, rising costs, and the continuous discovery of new 
pollutants. 

These factors demand innovative solutions and technologies that reduce 
environmental impact while ensuring cost efficiency.

Best-Practice Transfer

Our Mission 

Shaping a better future through sustainable in-situ remediation

As a pioneer in the field of in-situ remediation, our mission is to put environmentally responsible practices at the core of everything 
we do — fostering lasting positive change.

Landfill Cost Trends 
in the Disposal of Contaminated Soils*

*    When using landfills, provisions must be made in the balance sheet, as the polluter-pays principle applies in the event of the landfill operator’s insolvency.
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Dig & Dump


‣ High Costs: Excavation and landfill 
disposal are expensive, as large 
volumes of soil must be removed and 
transported to disposal sites.

‣ Transport Risks: Transporting 
contaminated soils to landfills carries the 
risk of spills and environmental impacts 
along the route — and leaves a 
significant CO₂ footprint.

‣ Environmental Impact: This process can 
cause considerable environmental 
damage, including soil degradation or 
even complete soil loss, resulting in the 
permanent depletion of valuable natural 
resources.

Pump & Treat


‣ Lengthy and Costly: Pump & Treat 
processes can take years — even 
decades — and involve high 
operating expenses.

‣ High Energy Consumption: 
Continuous groundwater treatment 
requires significant amounts of 
energy.

‣ No Soil Remediation: This method 
treats only the groundwater, leaving 
the contaminated soil itself 
unaffected.

Advantages of In-situ Remediation

Sealing (or Capping)


‣ Not a Permanent Solution: Sealing is not 
a sustainable approach, as contaminants 
remain in the soil over the long term. 
Moreover, this method is now rarely 
approved by regulatory authorities.

‣ Maintenance Costs: Ongoing 
maintenance and monitoring of sealed 
areas result in long-term expenses.

‣ Restricted Land Use: Once sealed, the 
land often cannot be used for other 
purposes — or only after removal of the 
sealing layer, which then triggers 
additional remediation obligations.

Limitations of Traditional Remediation Practices

‣ True Remediation: No mere relocation of contaminated material to landfills.

‣ Cost Savings: Avoids expensive landfill fees associated with “dig & dump” methods.

‣ Sustainable: Treats the soil directly on site, providing long-term, future-proof solutions.

‣ Continuous Operation: Can be carried out even during ongoing site activity — and even beneath existing buildings. Once 
introduced, the reactive substances continue to remediate the soil, regardless of what happens on the surface.

‣ Environmentally Friendly: Minimizes soil excavation and significantly reduces environmental impact.

‣ State-of-the-Art: Employs the latest methods and technologies for effective soil treatment.

‣ ESG Benefits: Earns up to 5 additional points toward achieving Gold or Platinum DGNB certification through in-situ remediation.

Together, these advantages make in-situ remediation an increasingly attractive and future-oriented solution for managing 
contaminated soils.
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Our state-of-the-art remediation solutions allow us to transform even highly contaminated sites into economically viable projects — 
restoring them as valuable properties to the real estate market.

Through the IBS Initiative, we integrate all essential disciplines to deliver complete and successful remediation from a single source.

Initiative Partners

Sensatec GmbH is a leading specialist in in-situ 
groundwater and soil remediation, including the 
elimination of PFAS contamination.

With more than 18 years of experience in 
environmental assessment and remediation, we are 
proud to rank among the market leaders in Central 
Europe.

Our proven excellence is backed by a record of over 
400 successfully completed projects.

Integrated Success through the

Initiative Brownfield Solutions

Geobality Europe GmbH provides comprehensive management of the 
entire soil remediation process — from initial assessment to final 
regulatory approval. 

It all begins with a free feasibility evaluation, delivered within 7 to 10 
days, assessing the potential for in-situ remediation based on existing 
soil reports. This evaluation includes reliable estimates of costs, 
remediation timelines, and regulatory feasibility. Once commissioned, 
Geobality seamlessly coordinates every stage of the remediation 
process — from site investigation and partner selection, to the 
development of the remediation plan, on-site execution, and final 
approval by the competent environmental authorities. 

Through this integrated approach, we ensure efficient implementation, 
regulatory compliance, and sustainable project success.

Kurt Maass
CEO & Co-Founder 
Spokesperson of the 
Initiative Brownfield Solutions IBS

Integrated Project Coordination

Dr. Stephan Hüttmann
CEO & Managing Partner

Site Recycling & Remediation
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Environmental Engineering & 
Budget Control and Regulatory Compliance

HPC International SAS is part of the HPC AG 
Group, yet maintains its own highly specialized 
expertise in ensuring the sustainable and 
transparent management of development projects 
on brownfields and other contaminated sites.

With more than 30 years of experience in project 
execution, HPC International is renowned for its 
ability to identify technical and financial risks — 
including potential deal breakers — at an early 
stage, ensuring secure and successful project 
outcomes.

Site Identification &
Commercialization

Dr. Frank Karg
CEO & Managing Partner

Ulrike Hintzen
Branch Manager

R&D-Divison of 
HPC-Group 

Rudolf Hämel
CEO
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At LogReal.DieLogistikImmobilie GmbH, we combine decades of 
experience across the DACH region with a deep understanding of 
logistics, business parks, and data centers. As a Real Estate 
Solutions Center, we are your trusted partner for innovative 
strategies and the identification of prime sites for business parks, 
entrepreneurial hubs, smart logistics facilities, and urban 
developments.

Within the Brownfield Solutions IBS Initiative, we offer a 
comprehensive portfolio of services — from marketing, leasing, and 
sales to site consulting, location marketing, real estate design, and 
logistics infrastructure planning. 

Our expertise further includes forward-looking acquisition and sales 
advisory, fully aligned with ESG standards, multimodal connectivity, 
and the development of railport infrastructures.

Geobality Europe GmbH initiated the IBS – Initiative Brownfield Solutions with the goal of achieving maximum cost efficiency and 
sustainability in the redevelopment of brownfield sites. This is accomplished primarily through the application of in-situ remediation 
technologies — the on-site treatment of contaminated soils. Through the revitalization of contaminated land, we empower real 
estate developers to deliver successful, future-proof projects that combine ecological responsibility with economic viability.



Successful Site Remediation.

Kundenvorteile bei Projekten mit der Initiative Brownfields Solutions:
Safe & Legally Compliant – Risks (deal breakers) are identified and eliminated within just a few days through due diligence, TERQ* 
evaluation, and targeted risk assessments that determine necessary actions.


Fast – Thanks to minimally invasive remediation techniques, digital real-time analysis during site investigation, and integrated IBS 
project management — covering investigation, assessment, remediation, and expert coordination with authorities.


All from a Single Source – From site investigation and assessment (including numerical site modelling) to remediation using 
proprietary technologies — such as the site-specific development of pollutant-degrading bacteria, supported by our own technical 
teams and equipment fleet — all the way to fully remediated brownfields, site development, and property marketing in alignment with 
public authorities.


Cost-Efficient – Demonstrable cost savings of 40–60 % are typically achievable through in-situ remediation. These results can be 
validated and guaranteed through comparable feasibility studies — representing a major advantage over conventional methods.

Achieving maximum financial and regulatory certainty requires the effective management of both environmental and 
economic risks. Today, our approach enables land recycling that delivers sustainable value and a proven cost-benefit 
advantage — ensuring success for both developers and the environment.

Services

Initiative Brownfield Solutions

08

* TERQ – Toxicological Exposure Risk Quantification: A method for transparent hazard assessment and mitigation in accordance with BBodSchG § 9(1), 
BBodSchV § 15(4), and BA 161a, based on risk-oriented contaminated site management.
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Site Investigation,

Sampling,


Data Analysis

Process Analysis and 

Laboratory Evaluation,


Start of Modelling


Field Test

Feasibility Study

Development of the 
Remediation Plan 


in Compliance with 

Legal Requirements, 


Work Preparation, 

Safety Plan, Approvals

In-situ Remediation, 
Monitoring

Transparent 

Documentation, 

Final Report with 


Regulatory Approval




Our Project Management at a Glance

‣ Identification of Contamination Sources

‣ Digital Data Management and Numerical Simulation, including GIS Applications

‣ Selection of Participating Companies

‣ Comprehensive Management of all involved structures and partners

‣ Consideration of all Client- and Project-Specific Requirements

‣ Development of a Remediation Concept

‣ Scheduling and Progress Monitoring

‣ Cost Control

‣ Coordination and Communication with Authorities

‣ Risk Management

‣ Quality Assurance

‣ Documentation of all relevant information and activities, including proper archiving
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Knowledge Transfer as a Catalyst for Your Project Development
Video Conferences – Your Introduction to the Topic


‣ Our video conferences offer a time-efficient and flexible way to become familiar with the fundamentals of in-situ 
remediation. They allow you to decide whether a more in-depth exploration of the subject is of interest for you or 
your company.

One-Day Seminars – Specialist Knowledge for Decision-Makers


‣ Through our nationwide seminar series on in-situ remediation of contaminated sites, we provide focused one-day 
training sessions designed specifically for decision-makers seeking a deeper understanding of the subject.

In-House Presentations – Flexibility and Efficiency


‣ To reduce travel time and simplify scheduling, we offer compact on-site workshops directly at the premises of 
interested project developers.

‣ We are happy to coordinate a customized in-house presentation tailored to your company’s needs and project 
focus.



Example: MIP Soundings (Membrane Interface Probe)

For the investigation of environmental contamination, we employ Direct-Sense and Direct-Push probing using advanced 
Geoprobe technologies.

The Direct-Sense method allows for dynamic adjustment of investigation strategies when assessing contamination sources and 
plume areas, resulting in a significant reduction in investigation time and costs compared to conventional exploration concepts.

High-resolution technologies provide a precise and detailed understanding of the complex and heterogeneous 
subsurface.

3D Visualization of Contaminant Data – The Structure of Contamination

Drilling Investigation

Exploration Technology for In-situ Remediation
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Targeted Solids Emplacement (TSE®)

Solid Material Injections for In-situ Remediation

TSE® Process Overview

‣ Targeted Injection of Solid Materials

‣ A complementary technology enhancing in-situ 
remediation processes,

‣ enabling the use of a wide range of reactive 
agents — oxidative, reductive, chemical, and 
biological.
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‣ Effective for almost all contaminants and across a wide range of 
geological conditions, including bedrock.

‣ Over 20 years of global experience in applying this technology.

‣ Significant cost advantages compared to alternative remediation 
methods.

TSE® – Advanced In-situ Technology:

At the heart of the process lies the precise injection of a highly viscous reactive suspension under hydraulic 
pressure, delivered through a drill string directly into the contaminated soil layers.The drilling is performed using 
our powerful Geoprobe® systems, ensuring maximum accuracy and efficiency on site.

Mapping with Soil Inclination Meters (“Tiltmeter Geophysics”)

Measurement of soil inclination (angle and direction) during 
injection, enabling 3D model visualization and analysis.

Verification of reagent distribution and formation of interconnected 
pathways within the subsurface through the injected materials.



During the drilling process, injection 
creates a network of fine layers 
extending over a wide radius of 
influence around the injection point.

This allows the remediation agents to 
reach and react directly with the 
contaminants, even in poorly 
permeable soils.

Grundwasserstauer

Uniform 
Distribution of the 
Multi-Substance 
Suspension

ROI = 5 m
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In-situ Injection Technology — A Perfect Fit for Any Construction Site!

- Images from the Field -

Grundwasserstauer

Groundwater Barrier

Groundwater Barrier



Success Stories

& References

Sustainable In-situ Remediation:
Practical Examples and Field Experience

For us, these references are more than just a collection of company logos — they are a testament to the trust we have earned 
from our clients.

 
They represent the recognition of our ability to successfully manage even the most complex remediation projects. 
Our collaboration with these companies has not only resulted in successful outcomes, but has also enhanced our expertise and 
raised our quality standards to an even higher level.

This trust is the driving force behind our continuous improvement and our commitment to delivering first-class in-situ 
remediation solutions

 
We view our clients as partners, working alongside us to address the pressing environmental challenges of our time. 
Their trust inspires us to develop innovative approaches and to continuously refine proven methods.
We are proud to maintain these long-standing relationships and to further strengthen our partnerships. 
Your satisfaction is our greatest success, and we look forward to continuing our collaboration — developing sustainable 
solutions for contaminated sites, together.

14

Our track record in in-situ remediation of highly contaminated sites is built on long-term partnerships and the trust 
our clients place in our expertise.

Within our consortium, the partner companies have been serving major industrial clients for many years, establishing 
themselves as reliable experts in in-situ remediation.

This section highlights a selection of clients and collaborators who have embraced this approach and achieved 
outstanding remediation results in partnership with us.

On the following pages, we present a selection of successful remediation projects.

To help you identify the most relevant reference cases, we will gladly compile a customized portfolio of 
comparable projects based on your specific needs.

Every project is unique — and we are committed to delivering tailor-made solutions that precisely meet your 
technical, financial, and environmental goals.
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…and the Environment Benefits Too!
Results of a Sustainability Assessment using Sitwise™:

‣ In this case study, the in-situ remediation method resulted in 86% lower CO₂ emissions compared to conventional soil 
excavation and replacement.

CO₂ Emissions

Clients and Partners within the IBS Consortium

Energy Consumption

Soil Replacement Soil Replacement



It is well known that legacy contamination along the Rhine — resulting from past industrial activity — is unfortunately not uncommon. 
Due to the region’s historic industrial development and the former widespread use of various chemicals and oils, there remains an 
elevated risk of soil contamination.

The remediation of such legacy sites is a complex task that requires not only technical expertise, but also a deep understanding of the 
environmental and social impacts involved.

Our aim is not only to present the results of our work, but also to raise awareness of the importance of contaminated site remediation for 
both the environment and local communities.

How Did the Contamination Occur — and Why 
Was Remediation Necessary?
At a former carbochemical industrial site along the Rhine — where tar oils and 
solvents had been used — residual soil, soil gas, and groundwater contamination 
was detected. 
The pollutants included polycyclic aromatic hydrocarbons (PAH) as well as BTEX 
and HET (NSO heterocycles).

As part of the site redevelopment, it was first necessary to remediate the 
contaminated areas to ensure a safe and sustainable foundation for future use.

…It Was Worth It
The originally planned remediation through soil excavation and groundwater pumping measures (Pump & Treat) was reviewed by HPC 
International in a comparative feasibility study focusing on sustainability and cost efficiency. The analysis showed that hydraulic 
groundwater remediation combined with soil excavation (Dig & Dump) would have cost approximately €12.5 to €13 million.

The HPC feasibility study demonstrated that microbiological in-situ remediation was far more sustainable and cost-effective. 
The total remediation cost amounted to only €2.2 million, making it over €10 million less expensive than the conventional approach.

With an in-situ remediation process, the contamination is neutralized directly on site, eliminating the need for excavation or transport. 
This approach not only significantly reduced costs, but also minimized environmental impact and shortened the overall project duration.

*   Dynamized Natural Bio-Attenuation
**  At the request of the former industrial site operator, the site name “CA” is treated confidentially
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In-situ Remediation of PAH & BTEX 
Hydrocarbons 

by Microbiological DNBA* Treatment

Environmental Protection on the Rhine:
Successful Remediation of an Industrial Legacy Site



Remediation Process

After the remediation concept and the remediation 
plan — coordinated and approved by the authorities 
— had been precisely defined, the implementation 
was carried out by SENSATEC under the 
supervision and guidance of HPC International.

Site-specific bacterial consortia were used, 
genetically selected via PCR and subsequently 
introduced into the subsurface as a microbiological 
consortium.

In addition, in-situ oxygenation was performed 
through a Bio-Air Sparging (BAS) system, using 
injections distributed via a central control station.

Advantages of In-situ Remediation
‣ Cost savings of at least €10.3 million

‣ Improved ESG ranking through the elimination of CO₂ emissions and avoidance of unnecessary Pump & Treat 
(groundwater pumping and treatment) measures

‣ Potential for site development even during ongoing biological in-situ treatment

‣ Legal certainty ensured by a public-law remediation agreement

Further Details

‣ Site: “CA”** (confidential), carbochemical industry

‣ Treated soil and groundwater volume: approx. 137,000 m³ (!)

‣ Remediation period: approx. 4.5–5.5 years (ongoing, completion: 2023)

‣ Contaminants: Polycyclic Aromatic Hydrocarbons (PAH), BTEX (monoaromatic hydrocarbons), and NSO heterocycles (HET)
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At a brownfield site previously used for industrial automotive operations, where cutting oils, lubricants, and solventshad been 
applied, a legacy contamination remained in the soil, consisting of hydrocarbons (HC₅–₄₀, primarily HC > 12) and BTEX compounds.

As part of the site redevelopment, it was necessary to remediate the contamination prior to further development activities.

…It Was Worth It
The originally planned soil treatment — excavation and landfill disposal — was reviewed by HPC International in a comparative 
feasibility study assessing sustainability and cost efficiency.

The remediation target values were defined using TERQ (Toxicological Exposure Risk Quantification), in accordance with 
BBodSchG § 9(1) and BBodSchV § 15(4). 

At the request of the former industrial site operator, the site name “CR” is treated confidentially.

The analysis showed that soil excavation and landfill disposal (Dig & Dump) would have cost approximately €6.5–7.2 million. 
However, the HPC feasibility study demonstrated that microbiological and biochemical in-situ remediation was significantly more 
sustainable and cost-efficient, with total costs of only €1.2 million.

In addition, the CO₂ balance was substantially improved thanks to the elimination of truck transport, resulting in a clear ESG++ 
advantage.

In-situ Remediation of Hydrocarbons 

by Microbiological and Biochemical Treatment
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How Did the Contamination Occur, and Why Was Remediation 
Necessary?



Course of the Remediation Process

Site-specific bacterial consortia were 
used, genetically selected via PCR and 
reintroduced as a microbiological 
consortium into the subsurface.

In addition, specially developed 
biochemically active nutrients and 
reagents — designed for in-situ 
oxygenation and related processes — 
were applied to enhance biological 
activity and degradation efficiency.

Advantages of In-situ Remediation
‣ Cost savings exceeding €5 million

‣ Improved ESG ranking through the elimination of CO₂ emissions and the avoidance of transporting 8,300 tons of soil 
(approximately 415 truckloads), which also contributed to reduced traffic impact

‣ Simultaneous site development made possible during the ongoing in-situ treatment, including on-site remediation of 
excavated soil required for foundation works

Further Details

‣ Site: “CR” (confidential), former automotive industry

‣ Treated soil volume: approx. 4,700 m³ (≈ 8,300 tons)

‣ Remediation period: 32 months (completed end of 2023)

‣ Contaminants: Aliphatic hydrocarbons (HC₅–₄₀, primarily HC₁₂), BTEX (aromatic hydrocarbons), and trace 
amounts of CHC (TCE)
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After the remediation concept and the remediation plan — developed in coordination with the authorities — had been precisely 
defined, the implementation was carried out by SENSATEC, under the supervision and guidance of HPC International.

Site CR: Microbiological and Biochemical In-situ Remediation of Hydrocarbons (HC₅–₄₀)

                Injection Wells: + Site-specific 

                 bacterial consortium and nutrients

Contaminants 

                

Contaminants 

                

    bacterial      

   consortium   


  and nutrients                

 Injections 

  bacterial      


    consortium    

  and nutrients                

 Injections 

  bacterial      


    consortium    

  and nutrients                



This group of substances already sounds difficult to tackle: chlorinated hydrocarbons (CHCs) — or light volatile halogenated 
hydrocarbons (LHKW). Once they have seeped into the ground, they are extremely difficult to capture or remove.

CHCs are commonly used to degrease metals, strip paint, or clean textiles.

These chemicals are among the best-researched contaminants, as 
they appear at countless industrial sites — including this former 
aerospace facility, a legacy of past military production

How Did the Contamination Occur, and 
Why Was Remediation Necessary?
Years of using chlorinated solvents (CHCs) and chromium VI (Cr⁶⁺) 
led to residual contamination in the soil, soil gas, and groundwater — 
including TCE, DCE, VC (vinyl chloride), and Cr⁶⁺.

As part of the further site redevelopment, both the contaminated area 
and the hydrogeological downstream zone required remediation.

…It Was Worth It
The originally planned remediation — soil excavation combined with groundwater pumping measures (Pump & Treat) — was 
reviewed by HPC International in a comparative feasibility study evaluating sustainability and cost efficiency.

The remediation target values were defined using TERQ (Toxicological Exposure Risk Quantification), in accordance with 
BBodSchG § 9(1) and BBodSchV § 15(4).

The extrapolated concentration trend indicated that a conventional hydraulic groundwater remediation combined with soil 
excavation (Dig & Dump) would have taken approximately 27 to 35 years due to the Pump & Treat process— an enormous 
timeframe. 
Given this duration and the estimated costs of €7.2–7.8 million, alternative solutions were sought.

The HPC feasibility study demonstrated that a combination of Soil Vapor Extraction (SVE) and microbiological in-situ remediation 
was far more sustainable and cost-efficient. The total cost amounted to only €1.4 million. In addition, the project achieved a 
significantly improved CO₂ balance by eliminating truck transport and reducing the energy consumption associated with hydraulic 
remediation — a clear ESG+ advantage. With an in-situ remediation process, contamination is neutralized directly on site, 
eliminating the need for excavation or off-site treatment.

*    Dynamized Natural Bio-Attenuation
**   In-situ Chemical Reduction
***  At the request of the former industrial site operator, the site name “BU” is treated confidentially.
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In-situ Remediation of CHCs (TCE, PCE, etc.) 
and Chromium VI (Cr⁶⁺)

by Microbiological DNBA* and ISCR** Treatment



After the remediation concept and the remediation plan — 
developed in coordination with the authorities — had been precisely 
defined, the implementation phase began.

Site-specific bacterial consortia were used, genetically selected via 
PCR and reintroduced as a microbiological consortium into the 
subsurface.In addition, specific substrates and nutrients were 
injected through a distribution system (see illustration, right).

During the process, Cr⁶⁺ (chromium VI) was reduced to Cr³⁺ 
(chromium III) — an insoluble, mineral-bound form— at an Eh of 
approximately –250 mV.

Advantages of In-situ DNBA Remediation
‣ Cost savings of at least €5.8 million

‣ Improved ESG ranking through the elimination of CO₂ emissions, avoidance of soil excavation and transport, and 
the discontinuation of Pump & Treat (groundwater pumping and treatment) measures

‣ Continued site development possible during the ongoing biological in-situ remediation

‣ Legal and planning certainty through a remediation guarantee based on a DNBA feasibility study

Further Details:

‣ Site: “BU”*** (confidential), high-tech defense legacy site

‣ Treated soil and groundwater volume: approx. 61,000 m³ (!)

‣ Remediation period: 14 months (completed end of 2022) instead of >20 years

‣ Contaminants: Chlorinated solvents (CHCs): Cr⁶⁺, TCE
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Course of the Remediation Process



Remediation of PFAS-contaminated Soils
using Biopolymers

Per- and polyfluorinated alkyl substances (PFAS) are synthetic compounds — they do not occur naturally and are often referred to 
as “forever chemicals.” Produced since the late 1940s, PFAS are widespread in industrial processes and consumer products. They 
are highly resistant, extremely persistent, and accumulate in the environment over time.

Only a very small fraction of these fluorinated chemicals is currently regulated, but the European Commission is now planning to 
ban around 10,000 PFAS compounds at once, as the risks to human health continue to grow and the costs of disposal and 
incineration threaten the feasibility of land use and development projects.

Despite the complex chemical structure of these toxic substances, IBS can now offer a safe and cost-effective remediation 
approach for PFAS-contaminated sites, enabling property development projects to remain environmentally and economically viable.
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PFAS – The Forever Chemical

Project Profile: PFAS Elimination – Kiel-Holtenau Airport

‣ Contaminated area: approx. 200 m²

‣ In-situ treatment duration: approx. 3 months

‣ Elimination rate: >95% PFAS removal

‣ Result: significant contaminant load reduction within the affected area

‣ Optional: installation of containment barriers for the long-term immobilization of residual contamination 
using colloidal activated carbon

In-situ Remediation of PFAS using Bio-polymer Protein Washing Technology

PFAS Biopolymer

PFAS bound to the biopolymer

Activated carbon

PFAS bound to activated carbon

3 1

2

Steps of water treatment:
1) Polymer/PFAS flotation (separation)
2) Concentrate for thermal disposal
3) Water treatment with activated carbon
4) Purified water is again dosed with

Biopolymer solution

4

Groundwater

without treatment In-situ elution
biopolymers and reused
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Following a technical and economic feasibility study, the soil was treated by percolation of a low-concentration biopolymer solution. 
As the washing solution infiltrates through the soil toward the groundwater, the biopolymers bind to the PFAS compounds present in 
the subsurface, enabling their elution and upward transport through a recirculating washing system.

At the surface, the protein-based biopolymers are regenerated, and the PFAS compounds are separated through post-treatment of 
the wash water. The subsequent PFAS separation technology is carried out in a flotation unit, followed by post-treatment using 
granular activated carbon (GAC). After treatment and regeneration, the wash water and recycled protein biopolymers are reused, 
filtered, and reintroduced for a new soil washing cycle. This closed-loop technology is suitable for treating both saturated and 
unsaturated zones, ensuring a sustainable and efficient remediation process.

The soil washing concept for contaminated sites relies on the attachment of 
PFAS molecules to protein biopolymers, enabling effective removal from the soil 
matrix.

Landfill Disposal
including backfilling 

and transport logistics
Minimum cost: €300 per m³

Incineration
Over €1,000 per m³

Comparative Cost Analysis

In-situ / On-site 
Remediation

Less than €100 per m³

In-situ Remediation of Non-elutable PFAS

via Immobilization Using Particulate Activated Carbon

PFAS

Biopolymer

PFAS bound to
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Water
treatment

Biopolymer
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PFAS

Biopolymer

PFAS bound to
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Water
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Biopolymer
solution
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