
Former Insecticide 
Production Site  

(Industry:  Confidential)

Organo-chlorine 
Pollutant Impact

Reference: 
Chemical Site  

2013 -2020

Project Description:
➢ A former Insecticide Production Site was bought

by an Pharmaceutical Industry Client. In the
Context of a new site development Project a
complete Site Remediation was started in 2012.

➢ Site Contaminations are principally different
isomers of Hexa-chloro-cyclo-hexane (alpha-,
beta-, gamma-, etc.), Chloro-benzenes (Mono-,
Di-, Tri, tetra-, etc.), Chloro-phenols and Dioxins
(PCDD/F).

HPC Services: TERQ (HRA) and
Remediation Planning:
➢ Realization of site investigations & different

TERQ (Toxicological Exposure Risk Quanti-
fications) & HRA: Health Risk Assessments for
Definition of SS-RG: Site Specific Remediation
Goals and Limit Values for the existing Pollutant
Cocktail and different sensitive site use
Scenarios:→ Soil, Air, Dust, Water, etc.

➢ The TERQ reports and Remediation Plan were
validated by the Authorities ensured legal &
financial Budget Safety.

➢ Remediation organization and supervision:
Excavation, HW: Hazardous Waste separation
(Triage), Pure HW (HCH) Packaging and
elimination, Environmental Monitoring, etc.

Project Data:
➢ Production starting in 1948 to

1974, after use for a Chemical
Industry Waste Water Treat-
ment Plant.

➢ In 2011 – 2012 realization of Site
Investigations and in 2012 –
2014 performing of different
TERQ and Remediation Plan by
HPC (cf. Project Description).

➢ The TERQ reports were
approved by the Authorities
(Industrial Inspectors, Health
Authorities, the Industry and
third party Experts).

➢ Project Value: Confidential

Country & Location:
➢ France

Client:
➢ Pharmaceutical Industry

➢ Contact:
➢ Dr. Frank P.M. KARG

Scientific Director of HPC-Group
CEO of HPC INTERNATIONAL / France
Member of Bord of Directors
HPC Germany & Court Expert.

➢ frank.karg@hpc-international.com
➢ Phone: +33 607 346 916

France

mailto:frank.karg@hpc-envirotec.com


Reference: Spain: 
Former Lindan Pesticide 

Production Landfill 19 ha: 

Client:        Confidential
Amount:   Confidential
Contact: Dr. Frank P. M. KARG / Scientific

Director of HPC-Group, CEO of
HPC International / France,
Member of Bord of Directors
HPC Germany & Court Expert.
frank.karg@hpc-international.com
Phone: +33 607 346 916

Activities of HPC:

➢ Contaminated Site Investigations: 
POP Pesticides (Lindane, HCH in Soil, 
and Groundwater.

➢ Confinement by Engineered Landfill 
validated  by the Authorities.

➢ Technical & Economic Feasibility 
Study for applicable Remediation 
Technologies.

➢ Remediation Realization: 
Remediation organization and 
supervision: Excavation, HW: 
Hazardous Waste separation (Triage), 
Pure HW (HCH) Packaging and 
elimination, Environmental 
Monitoring, etc.

Spain:  
Confinement

Engineered Landfill

mailto:frank.karg@hpc-international.com


Reference: Confidentiel Site: 
South-Est of France

Former Production Site of CWA 
(Chemical Warfare Agents):

Organo-arsenics, etc., Pesticides & 
Explosifs, etc.: 165 ha

Activities of HPC:

➢ Contaminated Site Investi-
gations: Explosifs and other
Pollutants in Soil, Soil gas and 
Groundwater.

➢ Detection of CWA on site by IMS.

➢ Research on Environmental
Chemistry of CWA (metabolites, initial 
products, etc.)

➢ TERQ: Toxicological Exposure Risk
Quantification = HRA: Health Risk
Assessment and Definition of 
SS-RG: Site Specific Remediation
Goals.

➢ Development of Remediation
Strategy & Design, validated by 
the Authorities.

➢ Remediation Assistance

Client:      Confidentiel
Amount: Confidentiel
Contact: Frank KARG: +33 6 07 34 69 16

frank.karg@hpc-international.com

France: Military Armament Site 

mailto:frank.karg@hpc-international.com


Reference: Confidentiel Site: 
West of France (2002 – 2016)

Former Production Site of CWA 
(Chemical Warfare Agents):

Organo-arsenics, etc., Pesticides & 
Propellants, Explosivs: 270 ha

Site:         Confidential (SNPE-DGA)
Amount: 1.3 Million Euros
Contact:   Frank KARG:+33 6 07 34 69 16

frank.karg@hpc-international.com

Activities of HPC:

➢ Contaminated Site Investi-
gations: Explosifs and other 
Pollutants in Soil, Soil gas and 
Groundwater.

➢ Detection of CWA on site by IMS.
➢ Research on Environmental Chemistry of 

CWA (metabolites, initial products, etc.)
➢ TERQ: Toxicological Exposure Risk 

Quantification = HRA: Health Risk 
Assessment and Definition of 
SS-RG: Site Specific Remediation Goals.

➢ Development of Remediation Strategy & 
Design, validated  by 
the Authorities.

➢ Technical & Economic Feasibility 
Study for applicable Remediation 
Technologies.

➢ Pyrotechnical Investigations.

➢ Risk Assessment for Health, Environment 
and Pyrotechnic Risks & definition of 
Nitrocellulosis Remediation Goals.

➢ Remediation and Decontamination 
Assistance (Nitrocellulosis, Explosifs, 
Pesticides & CWA as HD Sulfur Mustard 
etc.)

France

mailto:frank.karg@hpc-internationalc.com


Reference: Confidentiel Site: 
Middle of France

Military High Tech Production Site:
TCE, PCE, DCE, VC and CrVI: 22 ha

In-situ-DNBA-Remediation

Client:      Confidentiel
Amount: Confidentiel
Contact:   Frank KARG: +33 6 07 34 69 16

frank.karg@hpc-international.com

Activities of HPC:

➢ Contaminated Site Investigations: 
Chlorinated Solvents & CrVI in Soil, 
Soil gas and Groundwater.

➢ TERQ: Toxicological Exposure Risk 
Quantification = HRA: Health Risk 
Assessment and Definition of 
SS-RG: Site Specific Remediation 
Goals.

➢ DNBA In-situ Groundwater 
Remediation (microbiological 
Dynamized Natural Bio-Attenu-
ation), validated  by 
the Authorities.

➢ Technical & Economic Feasibility 
Study for applicable Remediation 
Technologies.

➢ Remediation Realization: 
2014 – 2020)

France:  Site Remediation

mailto:frank.karg@hpc-international.com


Reference: Germany: 
Tar Impregnation Facility: 

About 340 ha: DNBA-in-situ-
Remediation of Groundwater

Client:      Confidential
Amount: Confidential
Contact:   Frank KARG: +33 6 07 34 69 16

frank.karg@hpc-international.com

Activities of HPC:

➢ Contaminated Site Investigations: 
PAH, BTEX, TPH, HET & Aromatic 
Amines in Soil, Soil gas and 
Groundwater.

➢ TERQ: Toxicological Exposure Risk 
Quantification = HRA: Health Risk 
Assessment and Definition of 
SS-RG: Site Specific Remediation 
Goals.

➢ DNBA In-situ Groundwater 
Remediation (microbiological 
Dynamized Natural Bio-Attenu-
ation), validated  by 
the Authorities.

➢ Technical & Economic Feasibility 
Study for applicable Remediation 
Technologies.

➢ Remediation Realization: 
2016 – 2021 (in running) by 
use of in-situ oxidyzers

N

Control 

Unit

DNBA-Treatment by iSOC

Germany:  Site Remediation
Chemical Site 

HPC INTERNATIONAL:
France (Roscoff), Germany (Duisburg), 
Hungary (Budapest), Balkan (Pristinal), 

Algeria (Skikdah)

Duration: 2016 – 2020 (on-going)

mailto:frank.karg@hpc-international.com


Reference: Germany : 
Industrial Waste Dump with PAH, 

TPH, Phenols, BTEX, NSO-HET 
Contaminations: 

DNBA-in-situ- Remediation of 
Groundwater

Client: Confidential
Amount: Confidential
Contact:   Frank KARG: +33 6 07 34 69 16

frank.karg@hpc-international.com

Germany:  Site Remediation
Chemical Site 

HPC INTERNATIONAL:
France (Roscoff), Germany (Duisburg), 
Hungary (Budapest), Balkan (Pristinal), 

Algeria (Skikdah)

Activities of HPC:

➢ Contaminated Site Investigations: 
PAH, BTEX, TPH, HET & Aromatic 
Amines in Soil, Soil gas and 
Groundwater.

➢ TERQ: Toxicological Exposure Risk 
Quantification = HRA: Health Risk 
Assessment and Definition of 
SS-RG: Site Specific Remediation 
Goals.

➢ DNBA In-situ Groundwater 
Remediation (microbiological 
Dynamized Natural Bio-Attenu-
ation), validated  by 
the Authorities.

➢ Technical & Economic DNBA 
Feasibility Study for applicable 
Remediation Technologies.

➢ Remediation Realization: 
2017 – 2020 (in running) by 
use of in-situ oxidyzers

DNBA investigations in Ober-hausen
/Germany Left: Benzene in groundwater,
Right: microbiological nitrate respiration
for pollutant degradation. Enforced by
DNBA (Microbiological Dynamiation)

mailto:frank.karg@hpc-international.com


Site in France
Groundwater, Soilgas and Soil

Remediation: Pollution by
TCE, PCE, DCE, VC and BTEX:
In-situ-DNBA-Remediation of 

Groundwater & Soilgas

Client:      Confidential
Contact:   Frank KARG: +33 6 07 34 69 16

frank.karg@hpc-international.com

Activities of HPC:

➢ Contaminated Site Investigations: 
Chlorinated Solvents & BTEX in Soil, 
Soil gas and Groundwater.

➢ TERQ: Toxicological Exposure Risk 
Quantification = HRA: Health Risk 
Assessment and Definition of 
SS-RG: Site Specific Remediation 
Goals.

➢ DNBA In-situ Groundwater 
Remediation (microbiological 
Dynamized Natural Bio-Attenu-
ation), validated  by the Authorities.
SVE: Soil Vapor Extraction treatment.

➢ Technical & Economic Feasibility 
Study for applicable Remediation 
Technologies.

➢ DNBA-Remediation Realization: 
2017 – 2020 (in running)

France:  Site Remediation

HPC INTERNATIONAL:
France (Roscoff), Germany (Duisburg), 
Hungary (Budapest), Balkan (Pristinal), 

Algeria (Skikdah)

December 2017: PCE max: 6 800 µg/l  (GW)

October 2019: PCE max: 26 µg/l (GW)

Before

DNBA-Treatment

After 

PCE degradation in less than 2 years of in-
situ Microbiological DNBA Groundwater
Remediation, by use of HPC PCR-site
specific selected Bacteria Consortium and
site specific developed substratum &
nutriments

 
 

Reaction 
 

Reaction equation of the TCE-degradation  
and use of Electron-Acceptors 

Eh Range 
in [mV] 

Oxygen 
consumption 

C2HCl3 +  O2                                  →    C2Cl3O2H → 

C2Cl3O2H +  O2   + 2 H+
                          →    2 CO2 + 3 H+ + 3 Cl- 

>_820 → 700 

Nitrate reduction 
3 C2HCl3 + 2 NO3

 -                           →    3 C2Cl3O2H + N2   → 

3 C2Cl3O2H + 2 NO3
 - + 6 H+             →    6 CO2 + N2 + 9 H+ + 9 Cl- 

<  740 → 500 
 

Nitrate reduction 
3 C2HCl3 + 2 NO3

 -  + 6 H+              →    3 C2Cl3O2H + 2 NH3
+ → 

3 C2Cl3O2H + 2 NO3
 - + 6 H+             →    6 CO2 + 2 NH3

+ + 9 H+ + 9 Cl- 

<  600 → 520 
 

Manganese 
redaction 

3 C2HCl3 + 3 MnO2                                     →    3 C2Cl3O2H + 3 Mn2+ → 

3 C2Cl3O2H + 3 MnO2 + 6 H+               →    6 CO2 + 3 Mn2+ + 9 H+ + 9 Cl- 
<  520 →  -50 

Iron reduction 
3 C2HCl3 + 3 Fe3O(OH)                  →    3 C2Cl3O2H + 3 Fe2+  → 

3 C2Cl3O2H + 3 Fe3O(OH) + 6 H+ →    6 CO2 + 3 Fe2+ + 9 H+ + 9 Cl-       
< -50 →  -200 

Sulfate reduction 2 C2HCl3 + SO4
2- + 10 H+                →    C2H4 + 2 CO2 + H2S + 6 H+ + 6 Cl- <  -75→  -220 

Methanogese 2 C2HCl3 + 4 H2O + 4 H+               →    2 CH4 + 2 CO2 + 6 H++ 6 Cl- < -220→ -500 

 

mailto:frank.karg@hpc-international.com


Client:      Confidential
Contact:   Frank KARG: +33 6 07 34 69 16

frank.karg@hpc-international.com

Activities of HPC:

➢ Contaminated Site Investigations: 
Chlorinated Solvents (PCE, TCE, DCE 
and VC) in  Groundwater.

➢ TERQ: Toxicological Exposure Risk 
Quantification = HRA: Health Risk 
Assessment and Definition of 
SS-RG: Site Specific Remediation 
Goals.

➢ DNBA In-situ Groundwater 
Remediation (microbiological 
Dynamized Natural Bio-Attenu-
ation), validated  by the Authorities.

➢ Technical & Economic Feasibility 
Study for applicable Remediation 
Technologies.

➢ DNBA-Remediation Realization: 
2013– 2016

Germany:  Site Remediation

HPC INTERNATIONAL:
France (Roscoff), Germany (Duisburg), 
Hungary (Budapest), Balkan (Pristinal), 

Algeria (Skikdah)

TCE, PCE, DCE and VC degradation in less
than 3 years of in-situ Microbiological
DNBA Groundwater Remediation, by use
of HPC PCR-site specific selected Bacteria
Consortium and site specific developed
substratum & nutriments

Germany
Groundwater Remediation: 

Pollution by TCE, PCE, DCE and  VC 
(Vinyl Cloride) 

In-situ-DNBA-Remediation of 
Groundwater
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Concentration-time-diagram for a first order Reaction 

The measured half-lives are independent of  the initial concentration 

mailto:frank.karg@hpc-international.com


Client:      Confidential
Contact:   Frank KARG: +33 6 07 34 69 16

frank.karg@hpc-international.com

Activities of HPC:

➢ Contaminated Site Investigations: 
Chlorinated Solvents (PCE, TCE, DCE 
and VC) in  Groundwater.

➢ TERQ: Toxicological Exposure Risk 
Quantification = HRA: Health Risk 
Assessment and Definition of 
SS-RG: Site Specific Remediation 
Goals.

➢ DNBA In-situ Groundwater 
Remediation (microbiological 
Dynamized Natural Bio-Attenu-
ation), validated  by the Authorities.

➢ Technical & Economic Feasibility 
Study for applicable Remediation 
Technologies including Grounswater
flow and pollutant transfer and 
degradation Modelling.

➢ DNBA- & SVE-Remediation 
Realization: 
starting 2019 – 2021 (on-going)

France:  Site Remediation

TCE, PCE, DCE and VC microbiological
degradation proof by stable Isotope
Fractioning (12C/13C & 35Cl/37Cl) and
determination of in-situ Degradation Rates
of chlorinated solvents (in µg/l/day).

France
Groundwater & Soilgas (Vapor) 
Remediation: Pollution by TCE, 
PCE, DCE and  VC (Vinyl Cloride) 

In-situ-DNBA-Remediation of 
Groundwater and 

SVE: Soil Vapor Extraction

HPC INTERNATIONAL:
France (Roscoff), Germany (Duisburg), 
Hungary (Budapest), Balkan (Pristinal), 

Algeria (Skikdah)

mailto:frank.karg@hpc-international.com


Viet-Nam: 1/2

Confidential



Viet-Nam: 2/2



Reference: Persan (ex-Great-Lakes-
Chemicals / CHEMTURA

FlameRetardants Production Site:
Chlorobenzenes, PAH, BTEX, TCE, 

PCE, DCE, VC etc.

Amount: Confidentiel
Contact:   Frank KARG: +33 6 07 34 69 16

frank.karg@hpc-international.com

Activities of HPC:

➢ Contaminated Site Investigations: 
Chlorinated Solvents & 
Chlorobenzenes  in Soil, Soil gas and 
Groundwater.

➢ TERQ: Toxicological Exposure Risk 
Quantification = HRA: Health Risk 
Assessment and Definition of 
SS-RG: Site Specific Remediation 
Goals.

➢ DNBA In-situ Groundwater 
Remediation (microbiological 
Dynamized Natural Bio-Attenu-
ation), validated  by 
the Authorities.

➢ Technical & Economic Feasibility 
Study for applicable Remediation 
Technologies.

➢ Remediation Realization: 
2014 – 2016

France:  DNBA Site Remediation

HPC INTERNATIONAL:
France (Roscoff), Germany (Duisburg), 
Hungary (Budapest), Balkan (Pristinal), 

Algeria (Skikdah)

mailto:frank.karg@hpc-international.com


Reference: France
Former Armament & Military

Industrial Site:
TCE, PCE, DCE and  VC

In-situ-DNBA-Remediation

Client:      Confidential
Contact:   Frank KARG: +33 6 07 34 69 16

frank.karg@hpc-international.com

Activities of HPC:

➢ Contaminated Site Investigations: 
Chlorinated Solvents & CrVI in Soil, 
Soil gas and Groundwater.

➢ TERQ: Toxicological Exposure Risk 
Quantification = HRA: Health Risk 
Assessment and Definition of 
SS-RG: Site Specific Remediation 
Goals.

➢ DNBA In-situ Groundwater 
Remediation (microbiological 
Dynamized Natural Bio-Attenu-
ation), validated  by 
the Authorities.

➢ Technical & Economic Feasibility 
Study for applicable Remediation 
Technologies.

➢ Remediation Realization: 
2015 – 2016 (in running)

Project:

➢ In-situ-DNBA Soil & Groundwater 
Remediation was decided on, the 
former GIAT Armament Industrial 
site, prior to construction of School 
Buildings and to ensure future 
acceptable Risks.

France:  Site Remediation

mailto:frank.karg@hpc-envirotec.com


Remediation Operations after Site Shut-Down:

Hydrocarbons, PCB & Radioisotopes: France

Service area Value Project duration

Cessation of activity 100 000 €uros 2006

Client: Confidential

Project Description:

(About 5 ha) site hosted for nearly 60 years
facilities associated with the manufacture of
leather for the shoe industry, leather goods,
furniture, automotive and aviation.

After the declaration of cessation of activities, HPC
Envirotec was commissioned (under the control of
a judicial expert) to ensure the evacuation of
hazardous products and carry out studies of Dia-
gnostic and simplified risk assessment type (for
future use of the land of residential, tertiary or
industrial scenarios).Site investigations have been
conducted concerning soils, dusts and plants
(seeking of radioelements: alpha, beta and gamma
emitters), followed by quantification of health risks
associated with exposure to radioisotopes.

Service purposes:
The on-site investigations the following pollutants:

• Presence of Heavy metals and Metalloids
hydrocarbon, phthalates, solvents, acids,
bases…

HPC Services:

• Surveys of soils contaminations and excavations 
(with sampling of soils and soil air), sampling of 
groundwater (within the piezometers) and surface 
water (ponds and rivers), sampling of sediments,

• Analysis of the samples by the laboratory.
• Tank emptying from solvents, sulfuric acid and

hydrocarbons (Decommissioning) 
• Grouping and disposal of various chemicals in 

approved centres
• Dismantling and evacuation of Pyralene

transformers substations
• Radioisotpe Monitoring

Contact:   Frank KARG: +33 6 07 34 69 16
frank.karg@hpc-international.com

mailto:frank.karg@hpc-international.com


Decontamination & Decommissioning and Clean-up 

operations: Hydrocarbons & Uranium

France

Service area Value Project duration

Follow up of tank dismantling and site 
decontamination

83 000 €uros 4 months

Client: confidential

Project Description:

The site, located in the Eure, was occupied by
Army barracks until 1998 and then remained
without activity until 2007.

Following an environmental study of the site,
an area impacted with hydrocarbons on a
former petrol station was found as well as a
DFO tank located in the basement of a
building, an area of retention clay impacted by
domestic fuel and the soil of a cellar
contaminated by Uranium.

As part of the redevelopment of the whole site
for the construction of collective housing,
green spaces and recreation, HPC Envirotec
was commissioned for a delivery of conception
and rehabilitation.

Service purposes:
The on-site investigations and operations assessed 
the following pollutants:

• Presence of Hydrocarbons and Uranium

HPC Services:

• Excavation, sorting and disposal off-site of
the materials impacted by hydrocarbons,

• Degassing, emptying, cleaning, cutting and
disposal off-site of the DFO tank.

• Excavation and disposal off-site of materials
impacted by domestic fuel oil

• Decontamination by Excavation, evacuation
and treatment off-site of Uranium-
contaminated soils

Contact:   Frank KARG: +33 6 07 34 69 16
frank.karg@hpc-international.com

mailto:frank.karg@hpc-international.com


Reference: East Germany: 
Former Gas Work Plant: 

About 6 ha: 
DNBA-in-situ-Remediation

Client:      Confidential
Amount:  Confidentiel
Contact:   Frank KARG: +33 6 07 34 69 16

frank.karg@hpc-international.com

Activities of HPC:

➢ Contaminated Site Investigations: 
PAH, BTEX, TPH, HET & Aromatic 
Amines in Soil, Soil gas and 
Groundwater.

➢ DNBA In-situ Soil & Groundwater 
Remediation (microbiological 
Dynamized Natural Bio-Attenu-
ation), validated  by 
the Authorities.

Germany:  
In-situ-DNBA

Site Remediation

➢ Technical & Economic Feasibility 
Study for applicable Remediation 
Technologies & Remediation 
Realization.

➢ Remediation Realization: 
2013 – 2014

mailto:frank.karg@hpc-international.com


Activités d’HPC :  2016

➢ Etude de Faisabilité technico-économique de projet:

➢ Méthodologie :
Decommissioning, Démantèlement, Démolition, 
Dépollution: Nettoyage sécurisé des unités de production, 
désamiantage, démontage « propre » et sans risque, et 

➢ Gestion de tous les déchets générés par l’opération.

Référence: Confidential

Contact:   Dr. Frank KARG
+33 6 07 34 69 16

frank.karg@hpc-international.com

Algérie:  Réhabilitation
Site de l’Industrie Chimique

HPC INTERNATIONAL S.A.S. 
1 rue Pierre Marzin 

Noyal-Châtillon sur Seiche CS83001 

35230 SAINT ERBLON / France 

Client: Confidential / Montant: Confidential

mailto:frank.karg@hpc-international.com


Mining Contamination by 
Heavy Metals 

Pb, Cd, Hg 
Pollutant Impact

Reference: 
Agricultural Site   

2016-2017

Project Description:
➢ Agricultural Land was contaminated by

Mining Heavy Metals (Lead, Cadmium,
Mercury)

Site Remediation Planning:
➢ Realization by Phyto-Remediation & Phyto-

Extraction via Pelargonium Plants.
➢ Extraction of Pelargonium Odorant Oils for

Fragrance Production (600 – 900 US$/kg).

Project Data:
➢ Project Value: Confidential

Country & Location:
➢ France

Client:
➢ Confidential

Contact:
➢ Dr. Frank P.M. KARG

Scientific Director of HPC-Group
CEO of HPC International / France
Member of Bord of Directors
HPC Germany & Court Expert.

➢ frank.karg@hpc-international.com
➢ Phone: +33 607 346 916

France 

➢ Extraction of Pelargonium
Odorant Oils for Fragrance
Production (600 – 900 US$/kg).

➢ Heavy Metal accumulation in
Plants (Pb, Cd, Hg)

mailto:frank.karg@hpc-envirotec.com


Reference: Kosovo
Mining sites and Pollution by 
Mining Waste Heavy Metals

Remediation by Waste Recycling

Client:      Confidential
Amount: Confidential
Contact:   Frank KARG: +33 6 07 34 69 16

frank.karg@hpc-international.com

Activities of HPC:

Zinc, Lead, Cadmium etc. Depollution

Reserve quantification for  National 
Privatization & Investment Project for 
Mining Industry

Remediation Treatment Feasibility Study
by Mining Waste Tailing Recycling

Kosovo:  Site Remediation
Mining Sites 

mailto:frank.karg@hpc-international.com


Reference: France: 
Former Military Industry Sites 

(GIAT)  32 ha: 

Client:    Confidential
Amount: Confidential
Contact:   Frank KARG: +33 6 07 34 69 16

frank.karg@hpc-international.com

Activities of HPC:

➢ Contaminated Site Investigations: 
Heavy Metals, PAH, BTEX, TPH, in Soil, 
Soil gas and Groundwater.

➢ Confinement by Engineered Landfill 
validated  by 
the Authorities.

➢ Technical & Economic Feasibility 
Study for applicable Remediation 
Technologies.

➢ Remediation Realization: 
2013 – 2014

France:  
Confinement

Engineered Landfill

mailto:frank.karg@hpc-international.com


Lime Sludge & Phenol +
PAH Landfill

Germany
DNBA-In-situ Remediation

Reference 
2011 -2016

Project Description:
➢ In the area of the former lime sludge

landfill, PAH lime sludge from the phenol
and cresol production had been deposited
upon official authorization. For the landfill
body which is forested today, a
toxicological exposition risk quantification
(TERQ) was carried out with regard to the
future use as park and recreational area.
The current investigations deal with
groundwater as subject of protection in the
downgradient area of the landfill.

➢ HPC Services:
➢ Historical review and elaboration of an

investigation program, Risk assessment for
groundwater as subject of protection on
the site and downgradient of the landfill,

➢ Toxicological exposition risk quantification
(TERQ) for the area of the landfill body,

➢ Feasibility study on various remediation
methods (comparison of alternatives),

➢ Toxicological exposition risk quantification
(TERQ) for the groundwater downgradient
area.

➢ Remediation investigations/remediation:
➢ Feasibility study for application DNBA

(Dynamized Natural Bio-Attenuation),
Investigation concept for establishment of
a remediation plan. Application of
innovative remediation methods as DNBA

Project Name:
Confidential

Client: Confidential

Purpose:
Remediation of groundwater
contamination,
evaluation of the landfill body
with regard to health risks

Contract Volume:
Confidential
Project Duration:
Since 1994 (ongoing)

Project Managers:
U. Hintzen, Dr. F. Karg
Field of Service:
Recycling/investigation of contaminated
land
Project Data:
• Contaminants BTEX, PAH, phenols,
TPH
Contact:
➢ Dr. Frank P.M. KARG

Scientific Director of HPC-Group
CEO of HPC International / France
Member of Bord of Directors
HPC Germany & Court Expert.

➢ frank.karg@hpc-international.com
➢ Phone: +33 607 346 916

Germany

mailto:frank.karg@hpc-envirotec.com


Israel

Remediation Of the 

Hazardous Waste 

Treatment Site in 

Israel

Confidential

Confidential

Confidential

Confidential



Mercury Industrial Site

Germany: Site-Remediation
In-situ TMT15-Stabilization

of Mercury in Soil

Project Description:
TM15- trimercapto-s-triazine™, was used for 
Mercury binding as Mercury (Hg). The binding 
process is nearly irreversible. 

Application was done by spraying through soil a 
solution of TMT15 + Activators. Verification of 
efficiency was achieved through leaching tests of 
treated soil..

The Treatment was applied after a site specific 
technical & economic Feasibility Study, starting 
with Laboratory- & Field Tests &. on-site pilot tests 
with 20-30 t batches and by use of specific 
additives (to improve treatment technology 
parameters: spray volumes, TM15® concentration, 
application speed, mixing, etc.). 

In total 1 830 t of Hg-contaminated soil and 
rubble (concrete, masonry, cement, etc.) from 
facility’s building demolishing were treated (by 
1.8 – 5.3 mol. Sulfur/l TMT15). 

Average “income” concentrations were about 50 
ppm Hg (but locally very high concentrations of 
some thousand mg/kg Hg). Leachate of non-
treated material showed 0.02 to 0.1 mg/l of 
Mercury concentrations. 
Per 7.5 t contaminated material about 160 l of 
TMT15® Solution was applied during 10–12 
minutes. Each treated contaminated material 
Layer thickness of rubble and soil was 0.3 m each. 
After treatment, Leachate tests showed Hg-
concentrations of < 0.001 mg/l 

Project Name:
Remediation by in-situ-
Stabilization of Mercury via 
TMT15 + Activators.

Contact:
Dr. Frank P.M. KARG       
Scientific Director of HPC-Group        
CEO of HPC Envirotec / France        
Member of Bord of Directors        
HPC Germany & Court Expert. 
frank.karg@hpc-international.com

Phone: +33 607 346 916 
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Site Remediation
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Mercury Industrial Site

Germany
In-situ Treatment of 

Mercury in Groundwater

Project Description:

Pumped Groundwater was successfully 
treated by amalgamating metal Alloys, 
based principally on Copper & Zinc (type of 
Brass-Alloy). 

“In-come” (before treatment) average Hg-
concentrations of 60 µg/l (up to 250 µg/l) 
were treated down to < 0.01 µg/l. 

Reduction of bivalent soluble Mercury 
(Hg2+) by “Cost friendly” mossy tin alloys 
perfectly remove Hg from contaminated 
Water. 

Different mossy tin Alloys can be used for 
Mercury elimination in Water if the Alloys 
are free of Lead. The usable Alloys shows 
Copper parts of 50 to 60 %, Zinc parts of 40 
to 50 % and Lead less than 0.02 %.

The reaction of inorganic Mercury binding is 
a reduction of positive Hg(II) to Hg(0) via 
zero valent Zinc:    
Cu0/Zn0 + Hg2+ 

→ Cu0/Zn0/Hg0 + Zn2+

Inorganic Mercury (HgCl2, HgOHCl, etc.) 
was reduced on the mossy tin (Cu/Zn-Alloy) 
surface to Hg0 and the Mercury becomes 
incorporated in the Copper matrix by 
amalgamation. 

Project Name:
Remediation by in-situ-Binding of 
Mercury.

For on-site-water and 
Groundwater Treatments 
realistically around 50 – 100 g of 
Hg can be fixed per kg Alloy and 
the equivalent Zinc amount is 
dissolved into water. 
Best results by amalgamation 
were shown with Retaining of 
more than 95% of mercury with 
a flow velocity of 9.5 m/d, using 
a 2 cm thick Alloy filter, and 
99.93% with a flow velocity of 19 
m/d, using a 6 cm thick Alloy 
filter.

Contact:
Dr. Frank P.M. KARG       
Scientific Director of HPC-Group        
CEO of HPC Envirotec / France        
Member of Bord of Directors        
HPC Germany & Court Expert. 
frank.karg@hpc-international.com

Phone: +33 607 346 916 

Germany:  Site Remediation
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Russia:  
Former Chemical Warfare Agents Facility
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France: Site Remediation
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