Reference:
Chemical Site
2020

HPLO

HPC INTERNATIONAL

Former Insecticide
Production Site

(Industry: Confidential)

Organo-chlorine

Pollutant Impact

Project Description: Project Data:

» A former Insecticide Production Site was bought » Production starting in 1948 to
by an Pharmaceutical Industry Client. In the 1974, after use for a Chemical
Context of a new site development Project a Industry Waste Water Treat-
complete Site Remediation was started in 2012. ment Plant.

> 1n 2011 - 2012 realization of Site

» 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

Investigations and in 2012 -
2014 performing of different
TERQ and Remediation Plan by
HPC (cf. Project Description).

(PCDD/F). » The TERQ reports were

HPC Services: TERQ (HRA) and approved by the Authorities

(Industrial Inspectors, Health

Remediation Planning: Authorities, the Industry and
> Realization of site investigations & different third party Experts).

TERQ (Toxicological Exposure Risk Quanti- > Project Value: Confidential

fications) & HRA: Health Risk Assessments for

Definition of SS-RG: Site Specific Remediation ~ Country & Location:
Goals and Limit Values for the existing Pollutant > France
Cocktail and different sensitive site use Client:

Scenarios: = Soil, Air, Dust, Water, etc.

» Pharmaceutical Industry

» The TERQ reports and Remediation Plan were

validated by the Authorities ensured legal & > Contact:

financial Budget Safety. > Dr. Erank P.M. KARG
. .. .. Scientific Director of HPC-Group
> Remediation organization and supervision: CEO of HPC INTERNATIONAL / France
Excavation, HW: Hazardous Waste separation Member of Bord of Directors
(Triage), Pure HW (HCH) Packaging and HPC Germany & Court Expert.
elimination, Environmental Monitoring, etc. » frank.karg@hpc-international.com

» Phone: +33 607 346 916
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Y HPLS

HPC INTERNATIONAL

Spain:
Confinement
Engineered Landfill

Reference: Spain:
Former Lindan Pesticide
Production Landfill 19 ha:

» ~ L
P . S

» -
-

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 Client: Confidential
Technologies. Amount: Confidential

Contact: Dr. Frank P. M. KARG / Scientific

Director of HPC-Group, CEO of

HPC International / France,

) . Member of Bord of Directors
Hazardous Waste separation (Triage), HPC Germany & Court Expert

PL_lre. HV\_/ (HCH) I.Dackaglng and frank.karg@hpc-international.com
elimination, Environmental Phone: +33 607 346 916
Monitoring, etc.

» Remediation Realization:
Remediation organization and
supervision: Excavation, HW:
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1 ' France: Military Armament Site

‘ Production & Environmental Chemistry of Adamsite (DM) ‘
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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.)

HPLS

HPC INTERNATIONAL

Reference: Confidentiel Site:

South-Est of France
Former Production Site of CWA
(Chemical Warfare Agents):
Organo-arsenics, etc., Pesticides &

Explosifs, etc.: 165 ha

&

Confidentiel

Client:

Amount: Confidentiel

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

Goals.

» TERQ: Toxicological Exposure Risk (ql..,
Quantification = HRA: Health Risk e e
Assessment and Definition of g‘\/fxw |Lm§r‘>‘*f'°f“°“f“ - O@o
SS-RG: Site Specific Remediation b | @if"i;m“
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Production

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

> Remediation Assistance
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> Dr. Frank P.M. KARG

Scientific Director of HPC-Group

CEO of HPCINTERNATIONAL / France
Member of Bord of Directors

HPC Germany & Court Expert.
frank.karg@hpc-international.com
Phone: +33 607 346916
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France

‘ Production & Environmental Chemistry of Adamsite (DM) ‘
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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.

HPLS

HPC INTERNATIONAL

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

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.)

Contact: Frank KARG:+33607 3469 16
frank.karg@hpc-international.com
_
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» 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)

F
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France: Site Remediation

HPLS

HPC INTERNATIONAL

Reference: Confidentiel Site:
Middle of France

TCE, PCE, DCE, VC and CrVI: 22 ha
In-situ-DNBA-Remediation
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Client: Confidentiel
Amount: Confidentiel

Contact: Frank KARG: +33 607 3469 16
frank.karg@hpc-international.com

TCE max.: avant et aprés DNBA en
06/2015 (nug/1)
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1 ' Germany: Site Remediation

Chemical Site

HPLO

HPC INTERNATIONAL

Reference: Germany:
Tar Impregnation Facility:
About 340 ha: DNBA-in-situ-
Remediation of Groundwater

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

vektor)
Mikrobiotogischer AP (Gegom

) N
1t PAK ’//
lgakg(swm””d)":e_——"' Bilanzebene | (fm > %

- 3 1,77 k/d [ l\)\_) D

Bilanzebene |
0,085 kg/d

Bilanzebene I
v 0024kgd

Duration: 2016 — 2020 (on-going)

Client: Confidential
Amount: Confidential
Contact: Frank KARG: +33 607 3469 16

frank.karg@hpc-international.com
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HPC INTERNATIONAL:
France (Roscoff), Germany (Duisburg),
Hungary (Budapest), Balkan (Pristinal),

Algeria (Skikdah)



mailto:frank.karg@hpc-international.com

1 ' Germany: Site Remediation Hg@

Chemical Site HPC INTERNATIONAL
“““““ Reference: Germany :
| Industrial Waste Dump with PAH,
TPH, Phenols, BTEX, NSO-HET
Contaminations:
DNBA-in-situ- Remediation of
.| Groundwater

\
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WA : ciex S
Activities of HPC: DNBA investigations in  Ober-hausen
/Germany Left: Benzene in groundwater,
> Contaminated Site Investigations: Right: microbiological nitrate respiration
PAH, BTEX, TPH, HET & Aromatic for pollutant degradation. Enforced by
Amines in Soil, Soil gas and DNBA (Microbiological Dynamiation)
Groundwater.
> TERQ: Toxicological Exposure Risk Client: Confidential
Quantification = HRA: Health Risk Amount: Confidential
Assessment and Definition of Contact: Frank KARG: +33 6 07 34 69 16
?SS-RIG: Site Specific Remediation frank.karg@hpc-international.com
oals.

Zugabe adaptierter standorteigener Mikroorganismen (PCR-select.) & Nahrstoffe

> DNBA In-situ Groundwater = =" - s
Remediation (microbiological :
Dynamized Natural Bio-Attenu-
ation), validated by
the Authorities.

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

> Remediation Realization: HPC INTERNATIONAL:
2017 — 2020 (in running) by France (Roscoff), Germany (Duisburg),
use of in-situ oxidyzers Hungary (Budapest), Balkan (Pristinal),
Algeria (Skikdah)
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France: Site Remediation n "\F'/‘:

HPC INTERNA'}IONAL

Site in France
Groundwater, Soilgas and Soil
Remediation: Pollution by
TCE, PCE, DCE, VC and BTEX:
In-situ-DNBA-Remediation of
Groundwater & Soilgas

Before

el P : DNBA-Treatment
December 2017: PCE max: 6 800 pg/l (GW)

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

[a——ro)] | ,‘ ==

October 2019: PCE max: 26 ug/l (GW

Dynamized Natural Bio-Attenu- PCE degradation in less than 2 years of in-
ation), validated by the Authorities. situ Microbiological DNBA Groundwater
SVE: Soil Vapor Extraction treatment. Remediation, by use of HPC PCR-site
» Technical & Economic Feasibility specific selected Bacteria Consortium and
Study for applicable Remediation site specific developed substratum &
TeChnOIOgles. nutriments
» DNBA-Remediation Realization:
2017 — 2020 (in running) Client: Confidential
. Reaction equation of the TCE-degradation Eh Range Contact: Frank KARG: +33 607 3469 16
and use of Electron-Acceptors in [mV] . .
Sovgen S s frank.karg@hpc-international.com
consumption C2Cl302H + Oz +2 H* — 2CO2+3H*+3Cl D (DR
Nitzteredueion 3 C2HClz+ 2 NO3~ " e d 3C2CIiOzH:Nz‘—+) ) < 740 - 500 .
T e I HPC INTERNATIONAL:

3 CoCl302H + 2 NO3~+ 6 H* — 6CO2+2NHs*+9H"+9Cl .
redatton__|3Cc0menoies i D Sooresureoiescr |T %03 S France (Roscoff), Germany (Duisburg),
fron reduction ggzglca:lcz):HSfa‘ergg?c))H)+6H’—>_) e e hooRlio0s Hungary (BUdapest), Balkan (Pristinal),
Sulfate reduction |2 C2HCl3 + SO4> + 10 H* — C2Ha+2CO2+HS+6H" +6Cl < -75> -220 . .

Methanogese 2 C2HClz + 4 H20 + 4 H* — 2CHs+2CO2+6H+6Cl <-220-> -500 Algerla (Sklkdah)
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1 ' Germany: Site Remediation

In-situ DNBA (ENA): Via Barriere mit KB1-Konsortium & ONE®

> 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

HPC INTERNATIONAL

Germany
Groundwater Remediation:
Pollution by TCE, PCE, DCE and VC
(Vinyl Cloride)
In-situ-DNBA-Remediation of
Groundwater

=

g Anaerober LHKW-Abbau
700

Zugabe mikrobielles Konsortium
600 S ==
500 -
400 \\
300 \\
. 3(\ \
100
0 8 T " 7 d
0 10 20 30 40 50 60 70 80 90 100 110 120
e Summe LHKW == C|S o=TRI == PER ——\/C \

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

Client: Confidential

Contact: Frank KARG: +33 607 3469 16
frank.karg@hpc-international.com

Naphthalene [ug /1]

3000

Concentration ~time- diagram for a first or der Reaction

\ The measured half-lives are independent of the initial concentration

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

Algeria (Skikdah)
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France: Site Remediation

T,V
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o BT
HPC INTERNATIONAL

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

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)

Microbiological Degradation of PCE & TCE and Accumulation of
heavy Chlorine & Carbon Isotopes 4 H

TCE, PCE, DCE and VC microbiological

degradation proof by stable Isotope
Fractioning (*2C/33C & 3°CI/3Cl) and
determination of in-situ Degradation Rates

of chlorinated solvents (in pg/l/day).

Client: Confidential

Contact: Frank KARG: +33 607 3469 16
frank.karg@hpc-international.com

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

Algeria (Skikdah)
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Viet-Nam: 1/2

HPC ENVIROTEC

Feasibility Study of Agent-Orange Dioxin Treatment in Vietnam

Ministry of Natural Resources & Environment (MONRE) / Office 33 (Dioxin & POP)
Contact Name: Dr. Frank KARG / HPC Envirotec SAS — France

Domaine d’activité

Montant du projet Durée du projet

Site Remediation & Decontamination

Project Description:

A feasibility Study was realized for the Office
33 / Ministry of Natural Resources & Envi-
ronment (MONRE) concerning the soil treat-
ment for decontamination of Agent Orange
Dioxin (PCDD/F) pollution since the Vietnam
War.

Based on Dioxin contaminated Soil Samples
form the Bien Hoa Air Base in Vietnam
chemical & microbiological Treatment Op-
tions were tested. The decontamination
treatment procedures, results and reports
were verified and controlled by Viethamese
and UN Experts (UNDP & GEF).

The positive results of the Feasibility Study
were presented during an Agent Orange Di-
oxin Congress in Hanoi, in March 2015. The
results were very positive concerning Diox-
ines, Pesticides and toxic Metabolite Treat-
ments

Motivation:

e Since the Vietnam War, lots of large ar-
eas are contaminated in Vietnam with
Agent Orange Dioxins, Pesticides, toxic
Metabolites (as Chloro-phenols, etc.) and
other pollutants (as Arsenic from Agent

Confidential 2014 - 2015

Blue, etc.).

To ensure future Environmental Public
Health, site Remediation & Decontami-
nations are necessary to minimize bio-
accumulation in Food & Feed Chain and
to reduce negative toxicological Impacts.

Site Remediation & Decontamination can
ensure new site Development and new
Real Estate Projects.

PCDDVF-Treatment of Bien Hoha soll by HPC MP-2 2. after §
months and prediction for 7 — 8 months of Treatment (SGS-Lab )y
0o 3 6 9 months
H " ' 3

e ﬂ"u

Pet TEQ
rcooF

XKivgen_

Services:

e Technical & Economic Feasibility Study
of Soil Decontamination via combined
chemical and microbiological Treat-
ments.

e Dimensioning of the developed treat-
ments for on-site, off-site and in-situ
treatments to ensure minimum treatment
costs.

e Development of best bio-chemical De-
contamination Treatment Ingredients.

e Development of Cost effective and safe
site Decontamination . Technology.




Certificate of MONRE Ministry of Natural
Resources & Environment's Office 33

concerning HPC's capability of bio-chemical
Dioxine Treatment.

Viet-Nam: 2/2
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2. Karg. F. (2011): Dépollution microbiologique de TCE

3. Karg, F. (2011): TERQ: Toxicological Exposure Risk

HPC ENVIROTEC
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2,3.7,8-Ti hlorodib di

in (C,,H,CL0;)

€,.H,C1,0,+12 CO, + 2 H,0 + O, + 4 CI- + 22 Na,5,0, >

C,.H,CI,0, +22S,0,2+440H > 44 SO + 22 H,0 + 12 CO, + 4C1 + 4H"

Clients Benefits:

e Obtain Decontamination Treatment op-
tions which could be used on-site or in-
situ by the use of simplified agricultural
machinery with Viethamese Partners.

e Obtain Decontamination Treatment op-
tions to ensure the lowest Decontamina-
tion Costs.

e Obtain Decontamination Treatment op-
tions useable on other sites, contami-
nated by Agent Orange Dioxins, Pesti-
cides and other POP. HPC Envirotec
SAS is certified for these Treatments in
Vietnam by the MONRE's Office 33.

3OS
(o=} (9} [#1]

2,3,7.8-Tetrachlorodibenzodioxin (C,H,CI1,0.)

Fe?+2H,0 > H,+2 OH >

C,,H,CLO, +4Fe’+4H* > 4Fe?+C,H,0,+4Cl

Some related References:

1. Karg. F. (2011): Closed Landfill Recovery Technology
and Real Estate & Urbanization Management on Con-
taminated Sites: International Methodology for Envi-
ronmental, Health and Investment Safety (with special
regard to sites contaminated by Agent Orange and other
pesticides used by the U.S.-Air Force in Vietnam): Vi-
etnam Urban Environment and Industrial Zone Associ-
ation (VUREIA). Congress: Assessment on present sit-
uation and selection of domestic solid waste technology
suitable to conditions in Viemam. Hanoi: October 21,
2011.

& PCE via la BAND (Bio-Atténuation Naturelle Dyna-
misée) Microbiological Decontamination of Aquifers
polluted by TCE & PCE via DNBA : Dynamized Natu-
ral Bio-Attenuation. Congres : Maitrise des risques des
sites contaminés par des hydrocarbures chlorés. Chloro-
Net Solothum / Switzerland 03/11/2011.

Quantification for Heterocyclic PAC and Aromatic




HPC INTERNATIONAL

1 'Fra“ce- DNBA Site Remediation HP&”

+| Reference: Persan (ex-Great-Lakes-
Chemicals / CHEMTURA
FlameRetardants Production Site:

GW-Contamination by
( TCE, PCE, VC & MCB

PCR: Polymerase
Chain Reaction :

Positive
Identification of
ACtIVltles of HPC: Natural Bio-Reactor
of PCE, TCE & MCB

Degradation

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

» TERQ: Toxicological Exposure Risk
Quantification = HRA: Health Risk
Assessment and Definition of

PCE, TCE
& MCB
Plume

Determination of Natural Bio-Reactors for VHOC Degradation via PCR:
Dehalococcoides-restrictus, -multivorans and ethenogenes

SS-RG: Site Specific Remediation @C
Goals. U chlorobenzene diowygenase |
»> DNBA In-situ Groundwater or
Remediation (microbiological [y onem o 2 anyiory oyt 25 e
Dynamized Natural Bio-Attenu- l R T —
ation), validated by ' —
the Authorities. éf’” 12-dioxygenase i\ \”OOC ’
> Technical & Economic Feasibility S E—
Study for applicable Remediation l T TEX T semialdehyds
Technologies.
> Remediation Realization: S [2-htoro-cis cis-muconate |
2014 - 2016 T
coo’ F
Amount: Confidentiel S0 [ranet Camoxymetnyiene:

Contact: Frank KARG: +33 607 3469 16 [
frank.karg@hpc-international.com

HPC INTERNATIONAL: B

. |maleylacetate reductase I
France (Roscoff), Germany (Duisburg), S
Hungary (Budapest), Balkan (Pristinal), '\)\/COO [Fosomana]

Algeria (Skikdah)
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Activities of HPC:

o wmm ——

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)

France: Site Remediation HP&”

HPC INTERNATIONAL

Reference: France
Former Armament & Military
Industrial Site:

TCE, PCE, DCE and VC
In-situ-DNBA-Remediation

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.
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Client: Confidentialv
Contact: Frank KARG: +33 6073469 16
frank.karg@hpc-international.com

»> 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 346916

vV
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HPC INTERNATIONAL

Remediation Operations after Site Shut-Down:

Hydrocarbons, PCB & Radioisotopes: France

Client: Confidential

Service area Value Project duration

Cessation of activity 100 000 €uros 2006

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

: "Vi ;
B éﬁiﬂ :_,

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. Contact: Frank KARG: +33 607 3469 16
frank.karge@hpc-international.com

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...
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HPC INTERNATIONAL

Decontamination & Decommissioning and Clean-up
operations: Hydrocarbons & Uranium

France
Client: confidential
Service area Value Project duration
Follow up_of tank dismantling and site 83 000 €uros 4 months
decontamination
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

Project Description:
The site, located in the Eure, was occupied by

Army barracks until 1998 and then remained

without activity until 2007.
Contact: Frank KARG: +33 607 34 69 16

Following an environmental study of the site, frank.kare@hpc-international.com

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
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HPC INTERNATIONAL

Germany: Reference: East Germany:
In-situ-DNBA Former Gas Work Plant:
Site Remediation About 6 ha:

DNBA-in-situ-Remediation
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Activities of HPC:

» Technical & Economic Feasibility

> Contaminated Site Investigations: Study for applicable Remediation

PAH, BTEX, TPH, HET & Aromatic Technologies & Remediation
Amines in Soil, Soil gas and Realization.
Groundwater.
> Remediation Realization:
» DNBA In-situ Soil & Groundwater 2013 - 2014
Remediation (microbiological
Dynamized Natural Bio-Attenu- Client: Confidential
ation), validated by Amount: Confidentiel
the Authorities. Contact: Frank KARG: +33 6 07 34 69 16

frank.kare@hpc-international.com

£ Cr, LG, > Dr. Frank P.M. KARG
< » - -~
I ‘ | ' Scientific Director of HPC-Group
l l CEO of HPCINTERNATIONAL / France

Member of Bord of Directors

s -
it e OP’ 'B' HPC Germany & Court Expert.
Mavans L > » frank.karg@hpc-international.com
r—r Ty UINGENIERIE \ QUALIFIEE > Phone: +33 607 346916
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BRasd HPZ®

Algérie: Réhabilitation
Site de I'Industrie Chimique

Référence: Confidential
Client: Confidential / Montant: Confidential
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HPC INTERNATIONAL S.A.S. Contact: Dr. Frank KARG

1 rue Pierre Marzin
Noyal-Chatillon sur Seiche CS83001 +33 6 07 34 69 16
35230 SAINT ERBLON / France frank.karg@hpc-international.com

Activités d’HPC : 2016

» Etude de Faisabilité technico-économique de projet:

» Meéthodologie :
Decommissioning, Démantelement, Démolition,
Dépollution: Nettoyage sécurisé des unités de production,
désamiantage, démontage « propre » et sans risque, et

> Gestion de tous les déchets générés par I'opération.
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Reference: Hpg°

Agricultural Site

HPC INTERNATIONAL

2016-2017

Project Description:
» Agricultural Land was c

ontaminated by

Mining Heavy Metals (Lead, Cadmium,

Mercury)

Site Remediation Planning:

> Realization by Phyto-Remediation & Phyto-
Extraction via Pelargonium Plants.

» Extraction of Pelargonium
Fragrance Production (600

AR o

Odorant Oils for
—900 USS/kg).

Mining Contamination by
Heavy Metals

Pb, Cd, Hg
Pollutant Impact

Quantité de plomb dans la biomasse (mg)
e

Pb2+

o
H]

e

Q
H

e
2

|
+ Fitivars de petargoniums +
Attar of roses Lady Geran Citronella
Plymouth cola

®Racines

Parties adriennes

+ + chélatant
Sweet Panduriforme

mimosa

» Heavy Metal accumulat
Plants (Pb, Cd, Hg)

ion in

» Extraction of Pelargonium
Odorant Oils for Fragrance
Production (600 — 900 USS/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
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Kosovo: Site Remediation Hpg°

Mining Sites HPC INTERNATIONAL

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

Remediation by Waste Recycling

Activities of HPC:

Zinc, Lead, Cadmium etc. Depollution

Reserve quantification for National
Privatization & Investment Project for
Mining Industry

Client: Confidential
Amount: Confidential

Contact: Frank KARG: +33 607 3469 16
frank.karg@hpc-international.com

Remediation Treatment Feasibility Study
by Mining Waste Tailing Recycling

» Dr. Frank P.M. KARG

AR LG, Scientific Director of HPC-Group
CEO of HPC INTERNATIONAL / France

- r » & r ~
l*q l I 1 Member of Bord of Directors

(' P(‘ 'B- HPC Germany & Court Expert.
s 7 00u FovL e e €1 0ca8 rexiaes J g’ ' » frank.karg@hpc-international.com

T SIS S0 Sonnus UINGENIERIE \ QUALIFIEE # Phone: +33 607 346916
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France:
Confinement
Engineered Landfill

HPLO

HPC INTERNATIONAL

Reference: France:
Former Military Industry Sites
(GIAT) 32 ha:

Activities of HPC:

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

» Confinement by Engineered Landfill
validated by
the Authorities.

» Technical & Economic Feasibility

Study for applicable Remediation
Technologies.

> Remediation Realization:
2013 - 2014

e n3m S Matériaus do couverture
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Client: Confidential
Amount: Confidential

Contact: Frank KARG: +33607 3469 16
frank.karge@hpc-international.com

> 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 346916
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Germany

SN
b, SRR

Reference
2011 -201

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

A%

HPLS

HPC INTERNATIONAL

Lime Sludge & Phenol +
PAH Landfill

Germany
DNBA-In-situ Remediation

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:

e 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
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Project description:

The Hazardous Waste Treatment Site has
been operated since 1980. Beside other
hazardous waste especially residues from
pesticide-, insecticide- and herbicide
production in metal drums as well as acidic
tar in open ponds have been dumped in non
secure condition. Resulting contamination of
the underground has been established.
Besides the remediation, an improvement of
the treatment and dumping procedures
towards European Standards is necessary.

Scope of Work:

e Historical Survey

e Field Study

e Development of concepts for the
remediation and adapted treatment
technologies
Detailed Planning and Tendering
Supervision of the Remediation

Advantage for the Client:

e Execution of the public and political
intention
Avoidance of legal suits by the public
Adaptation of current treatment methods
and dumping technologies according to
safe European Standards

e The Hazardous Waste Treatment Site
Ramat Hovav will be fit for future
operations

Israel

HPZY

HPC INTERNATIONAL

Remediation Of the
Hazardous Waste
Treatment Site In

Israel

Project name:
Confidential

Country:
Confidential

Location:
Confidential

Client:
Confidential

Contact:
Mrs. Michal Bar Tov, Tel.: 00972 56
233095

Motivation:

Remediation of the only Israeli Hazardous
Waste Site due to environmental problems
and public resistance

Volume:
about 5 Mio. USD

Duration:
Startin 06/2000, Duration estimated with
5-10 Years

Field of concern:
Management and Treatment of hazardous
waste

Project data:

e Area size about 300 000 m?

e Contam. underground about 400 000 t
e Waste volume about 600 000. t




Germany:

‘ ' Site Remediation

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/I of
Mercury concentrations.

Per 7.5 t contaminated material about 160 | 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/I|

HPLS

HPC INTERNATIONAL

Mercury Industrial Site

Germany: Site-Remediation
In-situ TMT15-Stabilization
of Mercury in Soil

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

SHg

N)\N
/L /I\
SHg N SHg
Remaining stable
Tri-mercury-trimercapto-s-triazine.

Trimercapto-s-triazine
{TM15%) for Mercury stabilization.

he reaction formula is:  3Me* + TMT15¢ > Me,TMT15°]

Hg-leachate
conc. (mg/l)
0,04

B After Treatment

3HUS  yreatment
Samples

Contact: b
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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Germany: Site Remediation
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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 ug/I (up to 250 pg/l)
were treated down to < 0.01 pg/I.

Reduction of bivalent soluble Mercury
(Hg?*) 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(ll) to Hg(0) via
zero valent Zinc:

Cu®/Zn° + Hg?* > Cu®/Zn°/Hg° + Zn?*

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

Mercury Industrial Site

Germany
In-situ Treatment of
Mercury in Groundwater

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
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Viet-Nam: 1/2

HPC ENVIROTEC

Feasibility Study of Agent-Orange Dioxin Treatment in Vietnam

Ministry of Natural Resources & Environment (MONRE) / Office 33 (Dioxin & POP)
Contact Name: Dr. Frank KARG / HPC Envirotec SAS — France

Domaine d’activité

Montant du projet Durée du projet

Site Remediation & Decontamination

Project Description:

A feasibility Study was realized for the Office
33 / Ministry of Natural Resources & Envi-
ronment (MONRE) concerning the soil treat-
ment for decontamination of Agent Orange
Dioxin (PCDD/F) pollution since the Vietnam
War.

Based on Dioxin contaminated Soil Samples
form the Bien Hoa Air Base in Vietnam
chemical & microbiological Treatment Op-
tions were tested. The decontamination
treatment procedures, results and reports
were verified and controlled by Viethamese
and UN Experts (UNDP & GEF).

The positive results of the Feasibility Study
were presented during an Agent Orange Di-
oxin Congress in Hanoi, in March 2015. The
results were very positive concerning Diox-
ines, Pesticides and toxic Metabolite Treat-
ments

Motivation:

e Since the Vietnam War, lots of large ar-
eas are contaminated in Vietnam with
Agent Orange Dioxins, Pesticides, toxic
Metabolites (as Chloro-phenols, etc.) and
other pollutants (as Arsenic from Agent

environ 70,000 € 2014 - 2015

Blue, etc.).

To ensure future Environmental Public
Health, site Remediation & Decontami-
nations are necessary to minimize bio-
accumulation in Food & Feed Chain and
to reduce negative toxicological Impacts.

Site Remediation & Decontamination can
ensure new site Development and new
Real Estate Projects.

PCDDIF-Treatment of Bien Hoha soll by HPC MP-22. after &
months and prediction for 7 — 8 months of Treatment (SGS-Lab )
0o 3 6 9 months
b + 3 3

HPCY

Pet TEQ
rcooF

XKoo

Services:

e Technical & Economic Feasibility Study
of Soil Decontamination via combined
chemical and microbiological Treat-
ments.

e Dimensioning of the developed treat-
ments for on-site, off-site and in-situ
treatments to ensure minimum treatment
costs.

e Development of best bio-chemical De-
contamination Treatment Ingredients.

e Development of Cost effective and safe
site Decontamination . Technology.




Certificate of MONRE Ministry of Natural
Resources & Environment's Office 33

concerning HPC's capability of bio-chemical
Dioxine Treatment.

Viet-Nam: 2/2
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2. Karg. F. (2011): Dépollution microbiologique de TCE

3. Karg, F. (2011): TERQ: Toxicological Exposure Risk

HPC ENVIROTEC
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2,3.7,8-Ti hlorodib di

in (C,,H,CL0;)

€,.H,C1,0,+12 CO, + 2 H,0 + O, + 4 CI- + 22 Na,5,0, >

C,.H,CI,0, +22S,0,2+440H > 44 SO + 22 H,0 + 12 CO, + 4C1 + 4H"

Clients Benefits:

e Obtain Decontamination Treatment op-
tions which could be used on-site or in-
situ by the use of simplified agricultural
machinery with Viethamese Partners.

e Obtain Decontamination Treatment op-
tions to ensure the lowest Decontamina-
tion Costs.

e Obtain Decontamination Treatment op-
tions useable on other sites, contami-
nated by Agent Orange Dioxins, Pesti-
cides and other POP. HPC Envirotec
SAS is certified for these Treatments in
Vietnam by the MONRE's Office 33.

3OS
(o=} (9} [#1]

2,3,7.8-Tetrachlorodibenzodioxin (C,H,CI1,0.)

Fe?+2H,0 > H,+2 OH >

C,,H,CLO, +4Fe’+4H* > 4Fe?+C,H,0,+4Cl

Some related References:

1. Karg. F. (2011): Closed Landfill Recovery Technology
and Real Estate & Urbanization Management on Con-
taminated Sites: International Methodology for Envi-
ronmental, Health and Investment Safety (with special
regard to sites contaminated by Agent Orange and other
pesticides used by the U.S.-Air Force in Vietnam): Vi-
etnam Urban Environment and Industrial Zone Associ-
ation (VUREIA). Congress: Assessment on present sit-
uation and selection of domestic solid waste technology
suitable to conditions in Viemam. Hanoi: October 21,
2011.

& PCE via la BAND (Bio-Atténuation Naturelle Dyna-
misée) Microbiological Decontamination of Aquifers
polluted by TCE & PCE via DNBA : Dynamized Natu-
ral Bio-Attenuation. Congres : Maitrise des risques des
sites contaminés par des hydrocarbures chlorés. Chloro-
Net Solothum / Switzerland 03/11/2011.

Quantification for Heterocyclic PAC and Aromatic
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Russia:

Project description:

The former Lewisite production facility at the
location has to be destructed by the Russian
Federation within the scope of CW conventions.
To prepare the destruction an evident study was
necessary to examine the contents of CW agents
within the building materials and the soil in
surrounding of the buildings. The data of
investigation are the base for planning of the
destruction and for the selection of a safe
decontamination technology. A pilot plant will be
built up on site for the favour technology.

Services:

e International cooperation with Russian, French
and British experts
Historical study
Assistance for security and emergency plan
Organisation and instructions for sampling
works under personal protection equipment
Data evaluation of the chemical analyses
Presentation of contamination maps for the

the buildings

Site investigation report
Assistance for selection of a safe
decontamination technology

Customer benefits:

e Professional organisation and
guidance referring to EU standard

e complete planning, organisation and
evaluation of all works and data by
one hand

building materials and the soil in surrounding of

HPLS

HPC INTERNATIONAL

Former Chemical Warfare Agents Facility

Russian
Federation

Project name:
Confidential

Country:
Russian Federation

Location:
Confidential

Customer:
Confidential

Information:
www.cwunitdestr.ru

Reason:
Destruction of a former
CW agents production facility

Contract value:
160.000 €

Project duration:
04/2000 — 06/2002

Service area:
contaminated site investigation
and remediation

Project data:

e 7 buildings for production and
storage of CW agents

e 650 samples of materials
contaminated by CW agents

e 2000 single results
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Germany: Site Remediation

Project description:

Dismantling, demolition and waste disposal
services on the former Soviet Military Property
(Military barracks), securing of the water supply
of the town of Rathenov

Services:

Preparation of dismantling and demolition
plan

Preparation of all permission plans and de-
tailed planning

Preparation of works tender documents
Assistance to the client during the tender
procedure

Waste management during the dismantling
and demolition activities (site supervision,
representative of the client, definition of
waste disposal paths accompanying analyti-
cal coverage, quantity surveying and cost
control.

Preparation of the final documentation
Additional groundwater survey

Groundwater modelling and delineation of
the contamination plume

Remediation investigation

Feasibility study

Permission planning

Customer benefit:

Efficient combination of demolition and
waste disposal

Reliable investigations of the causes of the
contamination

Technical reliability concerning the require-
ments of the control authorities

HPL®

HPC INTERNATIONAL

Military Property

Germany

Projektname:
Confidential

Country:
Germany

Location:
Confidential

Customer:
Confidential

Contact person:
Ms. Freygang

Reason:
Conversion
Risk to the water works

Project volume:
85.000 €

Project duration:
Demolition 1999/2000,
Groundwater remediation until 2002

Field of services:
Contaminated site investigation and
remediation

Project data:

e ca. 5,2 ha remediation area with
ammunition findings

e Part of the area high contaminated
by PHC and BTEX that render im-
mediate remedial action necessary

e Additional groundwater contamina-
tion with VCHC

e Site is situated within the groundwa-
ter protection zone of the water
works
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Project description:

The site was used between 1960 and 1977 as internal
landfill for a chemical production facility (various production
specific wastes were dumped and burned in the landfill).

A detailed site investigation was carried out, followed by a
Health Risk Assessment to quantify the risk for human
health generated by the identified contaminants.

With regard to this Project, HPC was mandated with the
General Project Management of the remediation works,
including project preliminary and detailed design, and
supervision of the works.

Missions:
. Preliminary design (definition of different remediation
scenarios),

e Detailed design (defintion and analysis of different
remediation options and  coordination  with
administration (DREAL, etc.),

« Evaluation of site emissions and calculation of health
risks,

. Elaboration of documents for the RFP(Q) / Analysis of
technical and financial proposals / Contract elaboration
for selected company,

*  Scheduling / Piloting / Coordination and direction of the
remediation woks,

e Monitoring of ground- and surface water (spring
outcrops, rivers...)

* Natural Bio-Attenuation study (NBA).

HPC : Selected Performance (2004 - 2010) :

« Off-site treatment of the polluted soils ( about 1 700
tons in authorized landfill,

* Realization of hydraulic barrier (13 deep wells for
lowering the groundwater table) and 44 additional wells
for the treatment of the groundwater,

* Soil, groundwater and surface water treatment in
mobile unit.

Client benefits :

The taking into account of site specific conditions
(contaminations down to more than 20 m) allowed to client
to remediate the site without any additional costs with regard
to the first cost calculation. Compliance with the project
schedule.

HPC ENVIROTEC

e France: Site Remediation HPL®

Project Management
(In-situ treatment)
Former industrial

Landfill

Project name:
Confidential

Country / Location:
France / Region of South Alps

Client:
Confidential

Field of activity:
Site Remediation

Contacts:

Nicolas Jouhier
Nicolas. Jouhier@hpc-envirotec.com

Reason:
Health Risk not acceptable

Contract Value:
1685 k€

Project duration:
6 years (2004 - 2010)

Main contaminants:
Arsenic, COHV, HAP,
Phenols

Key data:

Realization of hydraulique barrier (13
deep wells) completed by 44 additional
wells for groundwater treatment

XINOGEN’




W Germany:

US-Army Waste Landfill
Bamberg Germany

Project description:
Relocation of waste and contouring of landfill body,
surface sealing

Services:

Examination and implementation of a plan for
quality assurance, sampling and soil-mechanical
examinations, geotechnical consulting, supervision
of refilling of tip matenal and ground material

Customer benefits:
+ Expert technical consulting by experienced
experts

> Dr. Frank P.M. KARG
Scientific Director of HPC-Group
. CEO of HPCINTERNATIONAL / France
]ﬁﬁ”tn. Member of Bord of Directors
g.mu HPC Germany & Court Expert.
» frank.karg@hpc-international.com
e Phone: +33 607 346916

Site Remediation

HPLS

HPC INTERNATIONAL

Project name:
Confidential

Country: Germany
Location: Confidential

Customer:
Confidential

Contact:

Mr Lindner, Project Manager

Tel: (0921) 606 29 66

Reason: Ground water protection

Building sum / manufacturing cost
1,500,000 €

Project duration:
1995 - 1998

Service area:
(Geotechnical investigation

Project data: 5 ha tip area




