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(¢ &\ Overview ‘

<« DARAMEND® and ISCR technology concepts
<+ Key steps toward implementation

» Case studies, including performance and
treatment costs

» Conclusions

<+ Next steps
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(@ Influence of DARAMEND® Technology on Red
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@ DARAMEND® Soil Amendment
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< Particles combining soliq controlled-. Sc  GRACE Bloremediaion
release carbon and nutrients (aerobic) or Technologies
also with micro-scale ZVI (anaerobic) Daramend™ Bioremediation
Technology
< Organic carbon often by-product of other Innovative Technology

Evaluation Report

processes
< ZVI often a clean, recycled material

< Stimulates indigenous bacteria by
providing carbon and nutrients

» < 5% by volume required to treat most
soils

< Has been used to treat 5,000,000 metric =—=
tonnes of contaminated soils I T,




Principles of Reductive DARAMEND®
Bioremediation

Chlorinated organic pesticides are not amenable
to aerobic treatment.

Cycled treatment involving generation of
repeated and sequential anaerobic/aerobic
conditions developed.

Strong reducing conditions generated during
anaerobic phase through application of:

DARAMEND organic amendments,

* Combined with zero-valent iron (ZVI)




(éw DARAMEND Treatment of Pesticides in Soi
&2 Origin of ISCR

< Need to remediate brownfields and
greenfields for community
development purposes

< Agricultural land often impacted
specifically with organochlorine

pesticides such as DDT, DDE, DDD,
Dieldrin, Toxaphene etc.

< Recalcitrant compounds persistent
in the environment




@ DARAMEND Technology Applications

Aerobic

< wood treatment chemicals (PAHs
& PCP)

< manufactured gas plant PAHs

< phthalates

Cycled Anaerobic/Aerobic

< chlorinated pesticides and
herbicides

< organic explosives

< chlorinated solvents




\ Case Study 1 - Pesticides Treatment, Ontario, -
2 Canada (2007)
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@ Case Study 1 - Site Overview

9

Case Description

Ontario , Canada

Location

Type of Site

Description of
Impacts

Objective and
Approach

Future Residential Development Site

Dieldrin, DDT and DDE residual concentrations
above residential standards .

DARAMEND implementation for treatment of
organochlorine pesticides via ISCR




(¢ @\ Site Overview
) —rg

< A total of approximately 14 hectares of land
exceeded the standards on this 100-hectare site.

< Pilot study using DARAMEND was completed on a
one-hectare plot in 2006.

< Full-scale remediation of an additional 13 hectares
of soil in completed in September 2007.
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Key Steps for pesticides treatment using
DARAMEND (ISCR)

DARAMEND is spread evenly onto the soil.

Soil tilled using specialized rotary tiller to mix
amendment thoroughly, and break up cohesive soil.

Water is added to reach 90% of the soil’s water holding
capacity to drive the ORP strongly negative.

After a period of at least five days, soil is tilled to create
aerobic (oxidizing) conditions.

Process is repeated as necessary until treatment target
achieved.



( @\ ORP Cycling

< Cycling between reductive and oxidative phases

<+ Amendment composition and dosage are site
specific

REDOX
ONE CYCLE

/ OXIC (POSITIVE)

TIME
ANOXIC (NEGATIVE)




@ ISCR Treatment of Pesticides in Soil - Ste;‘




@ ISCR Treatment of Pesticides in Soi
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Average Data for Areas Treated after One

Treatment Cycle

Initial

Concentration

Constituent | Concentration After 1st R'Z;‘Zl\:/;
(mg/kg) Cycle (mg/kg)
DDT 1.90 0.98 49%
DDE 2.38 1.11 53%
Dieldrin 0.064 0.040 38%

‘
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Average Data for Areas Treated after Two
Treatment Cycles

Initial

Concentration

Concentration

Constituent | Concentration | After 1st Cycle | After 2nd Cycle RF;;E:)I\:/;I
(mg/kg) (mg/kg) (mg/kg)
DDT 2.05 2 0.66 68%
DDE 2.37 1.98 0.8 66%
Dieldrin 0.11 0.08 0.028 65%
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@ Case Study 2- Site Overview

Case Description

Location Jupiter , Florida

Type of Site Future Residential Development Site

Description of Dieldrin and chlordane residual concentrations
Impacts above residential standards in 2,400 tonnes of soil
Objective and Daramend implementation for treatment of

Approach organochlorine pesticides via ISCR




(¢ &\ Treatment Protocol ‘
N —g

» Applied and incorporated 0.5% (w/w) DARAMEND
amendments per cycle.

» lrrigate amended soil to 90% of soil water holding

capacity (approx. 30% moisture on a dry weight
basis).

< Allow to stand undisturbed for about 7 days
(variable dependent on weather).

< Aerate by tilling for 2 or 3 days.

< Repeated for 2 cycles.




(®\ DARAMEND Treatment of Pesticide
2 Impacted Soil




DARAMEND Treatment of Pesticide
2 Impacted Soil




(éw DARAMEND Treatment of Pesticide
2 Impacted Soil




(éw DARAMEND Treatment of Pesticide ‘
2 Impacted Soil




@ Results (North Plot)

Concentration (pg/kg)

Compound RDE (%)’
Initial Final

Dieldrin 43.4 18.7 57

a-Chlordane 7.3 3.9 49

y-Chlordane 13.3 2.7 80

Total COC?2 64.0 25.3 60

' Removal and Destruction Efficiency
2 Contaminants of Concern
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@ Results (South Plot) ‘

Concentration (pg/kg)
Compound RDE (%)’
Initial Final
Dieldrin 48.4 11.6 76
a-Chlordane 8.5 4.1 51
y-Chlordane 13.9 4.1 71
Total COC? 70.8 19.8 72

' Removal and Destruction Efficiency

2 Contaminants of Concern
L




@ Results for Dieldrin - Average of both plots ‘
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Conclusions ‘

DARAMEND successfully reduced the concentrations
of all target compounds to less than the performance
standards

Treatment was completed within a reasonable
timeframe (2-3 weeks)

Treatment cost was approximately $16.50 per cubic
meter, or $10.50 per ton

Significantly lower carbon footprint and fertile top-
soil remained on-site

SOIL IS A RESOURCE TO CONSERVE




@ Advantages of ISCR ‘

» Unique physical , chemical and biological processes for
enhanced reduction of pesticides.

J
>

< The ISCR approach resulted in significant cost savings
compared to the dig and dump estimate.

< Treated over 5,000,000 metric tonnes to date, globally.

< Technology is applied widely to a variety of contaminants
including pesticides, herbicides, explosives , PCPs and PAHs.

< Treatment method is environmentally sound in terms of
treatment space used, energy consumed and resources
utilized.




@ Risk Sharing ‘

ADVENTUS offers performance-based contracts, to help Project
Managers achieve their clean-up goals.

Our risk-sharing with you comes in two primary forms:

1. Soil Remediation “Performance Guarantees”:

DARAMEND® and TERRAMEND® have been used to successfully

treat over 5,000,000 metric tons of soils, sediments and
sludge.

2. Groundwater Remediation “Performance Warranties”:

e EHC®, EHC®-M and EHC-0® have been used to successfully
treat millions of gallons of impacted groundwater globally.




( Consider us for a free Conceptual Design
&2, Forms at: www.adventusgroup.com/site_eval.shtml

home | contact us | media center | international

SEARCH
(&) ADVENTUS @
—
Home About Us Solutions Products Projects Library ISCR Blog Contractors  Contact Us

resources : site evaluation forms

Request a Site Evaluation

Adventus soil, sediment and groundw ater remediation experts stand ready to offer you unbiased technical
advice, and proposal preparation. Please take a moment to supply us with the appropriate site information via
the formis) below, and an experienced team of engineers, geclogists, chemists and scientists will provide a
complimentary Conceptual Design, \With more than 100 years of combined practical experience, our team of
gualified professionals is eager to help you solve your remediation challenges.

Desired Remedial Approach

Please select the general scenario that best suits your situation, and choose one of these options to input the
basic site information we need to provide an initial evaluation. Once your information is received, an Adventus
representative will guickly be in touch to serve as a point of contact, and answer any initial questions you may
have.

Impacted Groundwater: Circulation Well treatment (mGCW ™)

Impacted Groundwater: Asrobic Bioremediation (EHC-0®, O-5ox™)

Impacted Groundwater: ISCR Anaerobic Bioremediation (EHCE, EHC-AR)

Impacted Groundwater: Granular Iron PREs for WOCs

Impacted Groundwater: £%I-Clay treatment of WOCS and DMNAPL source zones

Heavy Metals Impacted Groundwater: Anaerohic Bioremediation (EHC-ME)

Impacted Sediments: Anaerobic harizontal PRE Bioremediation (AguaBlok+™)

Impacted Soils: Asrobic and ISCR Anaerobic Bioremediation (TERRAMENDE & DARAMENDE)
organic Fertilizer: Elimination of chemical residues in sails

MAPL Stahilization: fr Site Geochemical Stabilization (ISG5™)

If you have any general questions or are not sure vwhich template to use, please contact Adventus for
assistance.




@ Questions Are Always Welcomed ... ‘

Adventus Americas Inc

Minols - Main B0

2871 W, Forest Rd, Suite 2
Freeport, IL 61032

tel 815.235.3503

tollfree 888.295.8661

fax 8§15.235.3506
Info@adyentusGroup.com

New Jarsey

1435 Morris Ave., 2nd Floor
Union, M1 07083

tel 902.688.8543

fax 908.688.8563

Colorado

11560 Penney Rd.
Conifer, CO 80433
tel 303.838.2823

fax 303.838.3223

Michigan

1493 West Pratt Rd.
DeWwitt, MI 428820
tel 517 669 5400
faw 517 669 5455

Adventus Canada

Onitanio

13245 Fewster Drive
Missizsauga, Ontario
Canada L4w 245

tel 905.273.5374

fax 905.273.4367
Info@AdventusGroun.com

Adventus Europe

® Austria
— Franz-Plattner Str, 28F
L 6170 Zirl, Tirol, Austria
| tel (+43) 5238.53262
fax (+43) 512.219.100333
e ACWEMTLIS eu
Info@AdventusGroup.com

ADVEMNTUS technologies
manufactured and
warehoused in Europe

Quick and cost-efficient
intra-EU shipping to your site
from our facilities located in

® Antwerp, Balgium
o Liverpool, LK

Connecticut Califarnia
7 Somerset Lane 2334 E. Coast Highway,
Simsbury, CT 06070 Suite 114

tel 860.841.9138
fax 815.235.3506

Corona Del Mar, C& 92625
Tel 949-785-1269
Fax 815.235.3506

For more information please contact:

Eritish Columbia
#113-437 Martin Street
Suite #376

Penticton, BC W24 501

jim.mueller@adventusgroup.com

Info@AdventusGroup.com

tel 416,917.0099

www.adventusgroup.com

fax 905.273.4367

www.adventus.eu




