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HOW HEATING IMPROVES MOBILITY
AND EXTRACTION OF ORGANIC CONTAMINANTS ?

A=\ "\

VAPORIZATION SOLUBILITY VISCOSITY

STRIPPING / VAPOR RECOVERY DISSOLVED PHASE RECOVERY NAPL MOBILITY IMPROVEMENT
Vapor Pressure / Henry ‘s constant

OTHER EFFECTS
INCREASED PERMEABILITY

THERMAL HYDROLYSIS

DECREASED SORPTION BONDS :

= AQUEOUS PHASE SORPTION : reduction by a factor of 2,2

from 20 to 90°C (Source: Heron)

= \/APOR PHASE SORPTION : reduction order of magnitude (TCE)
from 20 to 90°C (source: Heron)
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PHYSICAL PROCESSES
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Qil based |Chlorinated

'Component property LNAPL T Creosote |Coaltar |PCB Comment

Vapor pressure increase factor | 2°% 20-100 20-300 20300 | 2000 Abundance of data in literature

Solubility increase factor 2-100? 153 10-1000  |10-1000 [10-1000 |CHiOrinated solvent less affected than
larger hydrocarbons

Henry's constant increase 10-20 0-10 0-10 0-10 Data absent for most compounds,

factors some decrease?

Viscosity reduction factor 210100+ [1.3-3 510 20-100+ |3-400 | Tn@ higher initial viscosity, the more
reduction

i i i ical ic eff h

Interfacial tension reduction <2 < 25 15 <5 Typically not dramatic effect (less than

factor factor 2)

Density reduction (%) 10-20 10-20 10-20 10-20 10-20 Note that DNAPL may become LNAPL

K (reduction factor) ? 1-10 5-100 5-100 NA Estimates based on limited data

Jeuremtech __ IncreaseD VAPORIZATION
o . g L 5 - :h‘

WATER & BENZENE LS
DISSOLVED P.E.=79°C
& NAPL CONTAMINANTS A
VAPORIZATION Pure PCE
’ P.E.=121°C

- WATER
FAST EXTRACTION

Water

1.0 ®  Boiling Point @ .
P.E. =100°C

Vapor pressure (ATM)

0 20 40 60 80 100

Temperature (°C)
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B Ao o PSR TRANSFER

Upward force associated with
buoyancy

Force associated with induced pressure
gradients now must fall within

: (thermal)
A MOLECULE OF I
HYDROCARBON VAPOUR ’

Force associated with induced pressure
gradients that fall within the radius of
influence (venting)

In Sy Specialists

Jeuremtech FLOW DYNAMICS

g= 30 [scfm] RO Capture

EXTRACTION WELL

27xrh

Radius of
capture < influence
5 meters

Vacuum extraction must catch
vapour before its condensation in
the cool zone

21/03/2016



CREATE
PERMEABILITY

HEATING EFFECT — VOLATILE ORGANIC COMPOUNDS

MICRO-FRACTURING

IN THE CLAY

= Electrical current preferentially in clayey lithology
= Vaporization of organic contaminants : GAS EXPANSION — millions of micro-holes

= Holes join each others : micro-fractures

PERMEABLE CLAY
RELEASE CONTAMINANT
WITHIN VAPOUR PHASE BLOWING OUT

RESULT OBSERVATIONS AFTER ET-DSP’

MOBILITY IMPROVEMENT

Q
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u Specialisty

Fuel oil, 14 gravity

PHYSICAL DISPLACEMENT OF HIGH BOILING POINT
NAPL’S ENHANCED WITH HEATING

VISCOSITY REDUCTIONS OF SEVERAL ORDERS OF
MAGNITUDE ARE POSSIBLE

21/03/2016



-Ieuremtec IncrReaseD SOLUBILITY

9 times more soluble by 55% increase in solubility
passing from 20°C to 80°C from 20°C to 80°C

(26,6 mg/I to 252 mg/1) (1750 mg/I to 2720 mg/l)
Naphthalene Benzene

DON’T CONFUSE!!

ELECTRICAL RESISTANCE HEATING SCOPE OF APPLICATION

THERMAL TECHNOLOGIES
FOR SOURCE CONTAMINATION

ET-DSP™ (ADVANCED ERH)
£

IS THERMAL DESORPTION BY
CONDUCTIVE HEATING (TCH)

ET-DSP™ is well adapted for VADOSE & SATURATED zones

Temperature max 100 °C
Average required energy 250 kWh/m?
All organic contaminants : TPHs, PAH, HVOC, Creosote,...

All geologies with electrical resistivity < 500 Q.m

Ground water velocity < 0,3 m/day

21/03/2016




Q
euremtech

In 4u Specialists

= ET-DSP™ avoid ends overheating by circulating

cooled water into electrode

= Hot water + steam (10%) are injected into the

aquifer : HEATING BY CONVECTION

Conduclion Electrical
2
)t

\ -(iﬁi‘") +

PATENT

... MAKES THE DIFFERENCE

Q
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DESCRIPTION

OVERALL SYSTEM DESCRIPTION

= A THREE-PHASE ELECTRICAL TECHNOLOGY
= USE ALL OF HEATING ENERGY TRANSFER VECTORS :
Electrical resistivity
Conduction
(ET-DSP™ patent)

® MULTIPHASE EXTRACTION SYSTEM EXTRACTS RELEASED
CONTAMINANTS

21/03/2016
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SITE CONDITIONS - BENCH TEST - NUMERICAL SIMULATION

HEsRRARKg

Client & Consultant

Investigation:

Site characterization
Contamination delineation
Treatment goals

Needs, constraints, ...

o
BENCH TEST Oe
Electrical Resistivity profile of Geology
Optional : Full Bench Test

Final DESIGN (guaranteed)
Electrodes / X-wells / Sensor wells GRID
Energy requirement, Balance of extracted/injected water flow,
Duration to reach the max temperature
Contaminant mass removal simulation : remediation duration

« FULL SCALE »5o
Remediation

21/03/2016
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a FINANCIAL CONCEPT :
SUEICS I PROJECT COST / MASS RECOVERY
Stay on the Curve
Recovery - Capital Curve
= o
E 50% Eni )
é o ‘ ng;ﬂ;igg? Design, Mob TIQ:{Q::“
0% Admin Construction Operations
Legal
Q FORMER CREOSOTE FACILITY
euremgqgh SITE DESCRIPTION

SITE DESCRIPTION

HISTORICAL POLLUTION : ACTIVITIES FROM 1845-1984

INHERITOR OF REMEDIATION DUTY: BELGACOM NV (EX-PROXIMUS)

CULTURAL HERITAGE : MONUMENT CLASSIFIED BUILDING

COMPLEX CONTAMINANT : CREOSOTE (MIX OF CHEMICALS) - TPH

UNPREDICTABLE DISTRIBUTION PATTERN IN THE SOIL : HETEROGENEOUS GEOLOGIES

L&DNAPL, ABOVE AND BELOW GROUNDWATER LEVEL : SOURCE CONTAMINATION ZONE

TECHNICAL DATA

= AREA NEED TO BE TREATED: cA. 2.115 m?

= VOLUME GROUNDWATER: cA. 20.600 m*

CONTAMINATED GROUND WATER THICKNESS : 0,5 M TO 15 M BGS

ESTIMATED CONTAMINANT MASS: cA. 30,000 KG CREOSOTE

= COMPLEX GEOLOGY

0-2.0m BGS (Fine) sand AQUIFER 1
2.0-4.8 m BGS Clay AQUITARD
4.8-6.6 m BGS Peat AQUITARD
6.0-7.0m BGS Clay AQUITARD
7.0-15.0m BGS (Fine) sand AQUIFER 2
15.0-17.2 m BGS Silt SEMI-AQUITARD
17.2-17.7 m BGS Clay SEMI-AQUITARD
17.7-24m BGS Coarse sand AQUIFER 3

>24 m BGS Clay




ET-DSP™ LABORATORY TEST
euremtech RESULTS

In Sy Specialisty

ELECTRICAL RESISTIVITY PROFILE
= PEAT LITHOLOGY HAS A REAL DIFFERENT RESISTIVITY

= QVERALL IS PRETTY CONDUCTIVE (<16 OHM.M) * I i j
= STACKED ELECTRODES REQUIREMENT

£

PERFORMANCE RESULTS

= VOLATILE COMPOUNDS (BTEX , NAPHTHALENE, ..) > 99 % REDUCTION

o
i
e
==

= NON-VOLATILES COMPOUNDS > 50 % REDUCTION

= MAIN MASS CONTAMINANT RECOVERY : PURE PHASE (NAPL) AND WATER " ‘ " “":' " =
(DISSOLVED CONTAMINATION)

Figuea 1.7: Raalstivity peolia lor the ska.

Q EXTRA INVESTIGATIONS
euremtech

In S#u Specialists ADDITIONAL DATA COLLECTION

EXTENSIVE KNOWLEDGE UPSTREAM TO INCREASE THE SUCCESS PROBABILITY
TEST OUT ANY METHOD BEFORE FULL SCALE !!

INVESTIGATIONS

= DRILLING METHOD TESTING : COST & EFFICIENCY
JET-DRILLING OR HOLLOW-AUGER ?

SLUG TESTS : CHECK OUT THE BEST DRILLING METHOD
= DETERMINE AQUIFER CHARACTERISTICS
= ADDITIONAL SOIL & GROUNDWATER SAMPLING

RESULTS

= JET-DRILLING IS FASTER THAN H-S-AUGER (2 TIMES)

= JET-DRILLING DOESN’T BRING UP CONTAMINATED SOIL (NO CONTACT RISK)

= H-A IS A MORE RELIABLE INSTALLATION METHOD : WITH JET-D THE HOLE
CAN COLLAPSE BEFORE BEING EQUIPPED
®  SLUDGE TESTS DEMONSTRATED :

H-A PROBABLY CLOGS PART OF THE BOREHOLE EDGE
BEST PERMEABILITY RESULT WITH JET-D N°3002
JET-D MUST BE IMPLEMENT BY A EXPERIMENTED TEAM

DECISIONS

= JET-DRILLING METHODS : ELECTRODES & EXTRACTION WELLS

Manlitoring
well

Date
21/01/2014

= GEOPROBE : SENSOR WELLS (GEOLOGY ) " LT
s 19/02/2014

25

21/03/2016
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EXTRA INVESTIGATIONS

Q
euremtech
In St ADDITIONAL DATA COLLECTION

PEAT LAYER HAS TO BE OBSERVED AS A PRIMARY ISSUE : AVOIDING DESICCATION

PERFORMING E-CPT INVESTIGATIONS

= EXTENSIVE PROFILING OF THE LITHOLOGY THROUGHOUT
THE TREATMENT AREA

GET THE MOST DETAILED GEOLOGY PROFILE
DEEPEN THE ELECTRICAL PROFILE

® DETERMINATE THE PEAT LAYER THICKNESS IN A SMALL
SCALE

SPECIAL RANGE OF RESISTIVITY

ELECTRODES DEPTH INSTALLATION : water injection 1,2 times
more to keep peat wet all the time

L & =

COMPLEX & HETEROGENEOUS _
GEOLOGIES MUST BE INVESTIGATED pmj {
PROPERLY Eis

26

BENCH TEST-LABORATORY
eu remteCh LIQUID TREATMENT SYSTEM DESIGN

u Specialists

BENCH TESTING OF LIQUID EFFLUENT

= TEMPERATURE EFFECTS ON EXTRACTED LIQUIDS
= DETERMINE THE OPTIMAL PROCESS CONFIGURATION
= CHECK THE EFFICIENCY OF EVERY TREATMENT STEP :

AIR STRIPPING / ACTIVE SEDIMENTATION / ACTIVATED CARBON / OZONE

= BEHAVIOR OF CREOSOTE NAPL AT DIFFERENT TEMPERATURES :
PIPE FOULING / CRYSTALLIZATION
TEMPERATURE TO KEEP CREOSOTE IN A NON VISCOUS STATE — AVOID COATING

Coagulation/floculation Décantation

THOROUGH KNOWLEDGE OF THE CONTAMINANT

= BETTER TREATMENT EFFICIENCY & COSTS

= MITIGATE TREATMENT SYSTEM DOWNTIMES

27

21/03/2016
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LIQUID EFFLUENT LABORATORY TEST
euremte_ch RESULTS

= OZONE TREATMENT : a bad efficiency on heavy compounds — affected AC performance
= NATURAL SEDIMENTATION : long (20 min) + still a lot of suspension particles + high [TPH]
RESULTS & LEARNINGS

= ACTIVE SEDIMENTATION : 10 ppm of cationic polymer FLOPAM EM640 (SNF supplier)
= ACTIVATED CARBON : 10-AA [3 gAC/gCOD] (DESOTEC)

Technologies & combinations Summary of Bench test Results

Q MPE & TREATMENT SYSTEM DESIGN
euremtech

u Specialists

VAPOUR & LIQUID TREATMENT FLOW SHEET

« GAS » 750 Nm?/h — 350 mb
TREATMENT LINE

Water Re-injection
>40C

| Water Re-injection Water Re-injection |
i <5 <20C

WR.LT WLz

« WATER » 70 L/min |
TREATMENTLINE |

2
Temparature ‘= Phase separation / [Sapar
e agjustment 2
(Cooler exchange) (WAL 1 Sumpontion paiiet - SAbA CSC) (Cooker axchange)
casc <250
4

1" siudge dryer beds
(passive ary system).

Activated Carbon

filtration
fwater s0hved CoG)

Stripping

PROCESS FLOW DIAGRAM & PIPING & INSTRUMENTATION DIAGRAM WERE DONE BASED
ON THOSE LAB TESTS + MIK ENVIRONMENTAL EXPERIENCES

29

21/03/2016
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Q NUMERICAL MODELING
euremtech . A KNOW-HOW OF OVER 15 YEARS

In S Sp NO PLACE FOR LUCKINESS

Vertical Brofile of Treatment Areas
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NUMERICAL MODELING
euremtech A KNOW-HOW OF OVER 15 YEARS

In Stu Specialists
NO PLACE FOR LUCKINESS

KEY NUMBERS OF DESIGN

170 ELECTRODES AT 84 LOCATIONS

TARGET TEMPERATURE: ~100°C

TIME TO REACH TARGET TEMPERATURE: 95 TO 105 DAYS

DURATION OF THE ACTIVE REMEDIATION WORK: 180 DAYS
AVERAGE POWER PER ELECTRODE: 6,09 KW
TOTAL SIMULATED ENERGY REQUIREMENT PER M3 OF SOIL : 217 KWH/M3

THERMAL INSULATION « VAPOUR CAP » R VALUE >5

325 TEMPERATURE SENSORS AT 25 LOCATIONS

.
EEEEEIBEG

TOTAL LIQUID EXTRACTION FLOW RATE: 70 L/MIN
VAPOUR EXTRACTION FLOW RATE PER FILTER: 10,4 M3/H

®
w
117 VERTICAL AND 38 HORIZONTAL MULTI-PHASE EXTRACTION WELLS -
@
[

TOTAL WATER INJECTION FLOW RATE FOR CONVECTION HEATING PROCESS :
66,8 L/MIN

INJECTION FLOW RATE IN THE PEAT LAYER IS 1,2 TIMES GREATER THAN
ELSEWHERE.

Figure A2: Tersperature distibution aller 100 days of operations.

FORMAL OFFER — FIXED PRICE : 3,5 M€ (170 €/m3)

13
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FULL SCALE CONSTRUCTION — MONITORING - RESULTS

o

a
euremtech FULL SCALE
2 ' OPERATIONS

CONSTRUCTION PHASE

TIME LAPSE FILM : 1 MINUTE = 6 MONTHS

g rodes & wells Installation

7 MONTH DURATION

FROM JUNE, 2014 UNTIL JANUARY,2015

Steel 2500 m - 117 heads

Cable 8000 m = 170 efectrodes”
THE 15T IS ALWAYS A CHALLENGE
'ET-DSP & MPE Treatment
® MANUFACTURING EQUIPMENT FOR EU
= EQUIPMENT FLEET SHIPPING FROM CANADIAN & USA
® FIND OUT THE SAME MATERIALS THAN NORTH-AMERICA
® LEARN WORKING TOGETHER
.

ESTIMATE OF 25 % LESS TIME FOR THE NEXT PROJECT

21/03/2016
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26™ FEBRUARY, 2015

ET-DSP™ & MPE TREATMENT

START-UP

= BASELINE SUBSURFACE TEMPERATURES :
0-5MmBGs : 8°C
5-10 M BGS : 11°C
10-15mBGs : 10°C

= DAYS TO REACH 100 °C: 90 -105 DAYS
VERY CONDUCTIVE GEOLOGY (USUALLY 60 DAYS)

FIRST, SET-UP A HYDRAULIC & THERMAL CONTAINMENT
CONTOUR

SETTINGS OF MPE —TREATMENT LINES : 15 DAYS
A TEAM 100 % IN THE FIELD

= A 15T CASE IS ALWAYS A BIG CHALLENGE : WE WERE
FOCUSED !!

34

Q
euremtech

T

POCESS MONITORING

CRUCIAL FOR PROJECT ACHIEVEMENT

= REAL TIME TEMPERATURES : 325 DIGITAM™

VERTICALLY SPACING : CA. 1 SENSOR / M

PATTERN : DISTRIBUTION THROUGH THE ENTIRE ZONE —
COLDEST SPOTS ESTIMATION

UPLOADED ANALOGIC DATA : DATABASE
WIRELESS SYSTEM — SOLAR PANEL POWER FEED

ET-DSP™ & MPE TREATMENT - O&M

In S#u Specialists PROCESS MONITORING

= ELECTRODES SYSTEM GIVES A LOT OF REAL TIME DATA :
CURRENT/VOLTAGE — CONDUCTIVITY OF THE SOIL
POWER DENSITY MEASUREMENTS : W/M3
TEMPERATURE AT THE ELECTRODE LOCATION

= WEBPAGE INTERNET DATABASE -
CLIENT’S DIRECTLY ACCESS — IPAD
REMOTE SETTINGS IN REAL-TIME — Mc?

https://data2.mcmillan-mcgee.com/ertbel

35

21/03/2016
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Energy [MWhi]

Q
euremtech

ET-DSP™ & MPE TREATMENT - O&M

In S#u Specialists RESULTS - HEATING TO 100 °C

HEATING

LONGER TIME TO REACH 100°C

Average digiTAM Temperature by Zone
[ L ——————

Temperature (*C)
8

90 days

4 i I | . I .

Mar01 Aprl Moyl Jun0l Julol AugOl Sepdl Ociil Navll
2015 2015 2015 2015 2015 2018 2015 2015 2015
-5m BGS 510m BGS —— 10-15m BGS

= SUBSURFACE IS SIGNIFICANTLY MORE CONDUCTIVE THAN EXPECTED < 1 OHM.M (LAB TEST: < 16 OHM.M)
This resistivity (<1 ohm.m) is very exceptional and close to the technology limit
Mc? had to find the best settings to heat up the site as quick as possible

= TIME TO REACH 100°C HAD EXTENDED TO THE DOUBLE : 160 DAYS

= EUREMTECH-MC? MANAGED THIS PROBLEM EVEN IF THE LONGER TIME IS MORE EXPENSIVE (F\XED PRICE) * OUR RESPONSIBILITY

Q ET-DSP™ & MPE TREATMENT - O&M
euremtech

In S#u Specialists RESULTS - ENERGY CONSUMPTION

ENERGY CONSUMPTION
LOWER ENERGY CONSUMPTION THAN DESIGNED : BETTER INSULATION OF VAPOR CAP (R>10)

Actual and Design Energy Curves

Y —— e —

Jund Jul Auxgll Sepll (= Noval

2015 ;15 2015 2015 015 2015
Actual trom PDS Units —— Design Metered Energy Consumption

Cumailative Energy by Electrode Layer

oo | 7 * SAVEUP470 MW : 10 % LOWER CONSUMPTION

w = THE UPPER LAYER REQUIRES MUCH MORE ENERGY
o THAN INTERMEDIATE & DEEP ONES : THERMAL
INSULATION AT GROUND SURFACE IS A PARAMOUNT

"ot / e ITEM (VAPOR CAP)

21/03/2016
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Q ET-DSP™ & MPE TREATMENT - O&M
euremtech

In S4u Specialists RESULTS - CONTAMINATION MASS REMOVAL

CONTAMINATION MASS REMOVAL

28 TONS IN 9 MONTHS
Cumulative Contamination Removal Mass
OSTEND PROJECT

—=— TOTAL REMOVAL MAss 28TONS

—C— ACTIVE SEDIMENTATION: SLUDGE PRODUCTION
—— FINAL WATER FILTRATION : AC ADSORPTION
22000 =-~=-- VAPOUR FILTRATION: AC ADSORETION

20000 - STRIPPING : AC ADSORPTION

—c— PHASE SEPARATOR : DNAPL CREGSOTE DESORPTION / SOLUBILITY
MOBILITY OF NAPL

Mﬂ 12.5TONS

_mo-mm—oo— 10 TONS

38

PERFORMANCE MONITORING

euremtech PROGRAM

In Sy Specialisty

SOIL & GWT SAMPLING PLAN
BEFORE HEATING:

= |N THE TREATMENT AREA

= 1 SAMPLE EVERY 500 m?

= 11 LOCATIONS, 36 SAMPLES

= PAHSs, BTEX, MINERAL OIL, PHENOLS

DURING HEATING: INTERMEDIATE CAMPAIGN

= 2,5 MONTHS AFTER START

2 WEEKS BEFORE STOP

11 LOCATIONS, 36 SAMPLES

HOT SAMPLING USING GEOPROBE®

= PAHSs, BTEX, MINERAL OIL, PHENOLS & Liner
i f (Teflon)

b > ~ | ey 4 stands

AFTER HEATING: X \ y for high
\ b . | ¢ temp.

AFTER COOLING OF SUBSURFACE

5 LOCATIONS, 25 SAMPLES

BORE LOCATION USED AS GROUNDWATER MONITORING
WELL

PAHs, BTEX, MINERAL OIL, PHENOLS

Thermometer to measure
the core temperature

21/03/2016
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AVERAGE REDUCTION MASS:

= BTEX: 89% (85t0 98 %)
= PAH : 75% (32%to 88%)
= NAPHTHALENE 55% (-20% to 97%) : BIG MASS
= TPH : 73% (45 to 92%)

SOIL CONCENTRATIONS

Rem Goals (risk based)

Standard Rem goals (Flanders)

PERFORMANCE MONITORING

RESULTS — SOIL CONCENTRATIONS

[Sw]rw [ Bsn
IBTEX
benzeen megds | 01 | 03 | s 221
ftolueen mefges | 01 | 16 | 1456 164
megds | 01 | 08 | 1a014 184
Ixyleen mefges | 01 | 12 | 3003 286
PAH
naftaleen mefgds | 01 | 08 | ossis 235
mg/kg ds 01 03 72 >1000000
fenantreen mg/kgds | 008 | 30 1650 >1000000
mg/kg ds 02 | 101 276,3936 1000000
mg/kgds | 0,06 | 25 30 >1000000
lchryseen mgpgas | 015 | 51 | 30 >1000000
mg/kg ds 02 K1 30 >1000000
mefgss | 02 | o5 0 >1000000
mg/kg ds 01 35 4690 >1000000
indeno(123-cd)pyreen me/kgds | 01 | 055 30 >1000000
lantraceen mg/kgds | 01 | 15 2690 1000000 Boarap Goale
ffluoreen mefges | 01 | 19 | a0 | >i000000
mg/kg ds. 02 46 339528 4975
mepgos | 02 | o6 | sa1re Eo
lpyreen mg/kg ds. 01 62 3150 >1000000
fren megds | 50 | 300 | o730 2000

Q
euremtech

In Sty Specialisty

GW CONCENTRATIONS

= GOALS ARE MET REGARDLESS DEPTH IN ZONES YELLOW ; PINK NORTH ; BLUE
= STILL HIGH CONCENTRATIONS IN GREEN & SOUTH PINK ZONES

Rem Goals (risk based)

Standard Rem goals (Flanders)

PERFORMANCE MONITORING

RESULTS — GROUND WATER CONCENTRATIONS

necrimmo

Cleanup Goals

EAENEEN 0 |

BTEX P6008 P6006
benzeen ug/l 0,5 2 10 1085 <10 35
tolueen wg/l | 05 20 700 50200 <10 56

we/l | 05 20 300 | 4040000 <10 18
xyleen vel | 05 20 500 | 164000 - -
HAP 1000
naftaleen we/l | 002 | 20 60 6750 1100

g/l 0,02 04 0,7 31 <1 -
fenantreen ved | 002 | 20 120 4760 280 7600

ve/l | 002 2 4 2760 41 2100

v/l 0,02 2 4 715 <30 200
chryseen ve/l | 002 | 09 1,5 |500000000] <30 250

we/ | 002 | 07 12 74,5 <2,0 61

g/l 0,02 04 0,76 74,5 <10 25
benzo(ghi)peryleen we/l | 002 | 01 [ 026 [100000000| <10 <10
indeno(123-cd)pyreen] ug/l | 002 | 006 | 01 74,5 <1,0 11
antraceen ve/l | 002 | 20 75 | 17000000 14 450
fluoreen ve/l | 002 | 20 120 | 10100000 220 26000
dibena( ve/l | 002 | 03 05 15,6 <10 <10
acenafteen ve/ | 002 | 20 180 1190 320
acenfatyleen ve/l | 002 | 20 70 690 <50 370
pyreen ve/l | 002 | 20 %0 6 980 18 ‘l 1200
TPH [ uen [ 200 [ 300 [ s00 20000 2850

21/03/2016
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PERFORMANCE MONITORING

RESULTS — EXTRACTION WELLS OBSERVATIONS

In Sy Specialisty

X-WELLS CONTAMINATION INDICATION

turcantainers eamactinme -
X-WELLS LOCATED AT THE EDGE EAST & SOUTH HAVE ALWAYS SHOWN HIGH
CONCENTRATIONS & NAPL WHILE THE OTHERS IN THE CENTER HADN'T HAD
ANYMORE :

= THIS OBSERVATION DOESN'T LOOK LIKE AS A COINCIDENCE
= CONCENTRATIONS MEASURED IN THOSE WELLS HAVE LEVELLED AT HIGH VALUES

= NAPHTHALENE HAD NEVER DECREASED HERE

/
Average Naphthalene-concentrations per zone '

DesoReriON / SouusiuTy
MOBILTY OF NAPL

s s s s s avans

EXTRA INVESTIGATIONS HAD BEEN DONE OUT OF THE TREATMENT ZONE

EXTRA INVESTIGATIONS

euremtech INITIAL TREATMENT ZONE VERSUS NAPL DELINEATION

In Sy Specialisty

= ABOUT 35 BORINGS

= GEOPROBE VS AUGER

= HEAT OUTSIDE : STILL 70°C DISTANCE
OF 15m

= EXTENDED TREATMENT ZONE TO ABOUT
1000 m?

21/03/2016
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EXTRA INVESTIGATIONS

euremtech INITIAL OUTSIDE INVESTIGATIONS

In Sty Specialisty

LEGENDE

1 Gredsni s apist

®  Lscms oo

M3 Comserarass gty 06

WS Bamsewiaringadene
Benzsen concentratie (mg kg DF)
reirroes

Plan met de inglanting van de
elektrodes T.OV de concentraties
aan Benzeen in het vaste desl

Lo [Varzadigde zonel

A THIRD PART EXPERTISE IS ON GOING -

WAITING FOR DECISION FROM CLIENT-OVAM |:|

CONCLUSION

Q
euremtech

In Sty Specialisty

15T ET-DSP™ IN EUROPE — FORMER CREOSOTE SITE
HIGH PERFORMANCE & RAPID REMEDIATION:

= 28 TONS OF CONTAMINATION HAS BEEN REMOVED FROM THE SUBSURFACE : 90% IN LIQUID PHASE
= CLEANUP VALUES HAVE BEEN MET FOR ALMOST 60 % OF THE WHOLE TREATMENT ZONE

= 272 DAYS OF TREATMENT OPERATIONS

= ENERGY CONSUMPTION : 194 KWH/M3 (20 €/M3) — 12 % OF THE TOTAL COST

REMEDIATION OPERATIONS IN STAND-BY...

= NO DECREASE OF NAPHTHALENE CONCENTRATIONS ALONG THE EDGE OF THE TREATMENT ZONE SUPPOSES THAT SOURCE
CONTAMINATION IS LIKELY PRESENT OUTSIDE

= 35 EXTRA BORINGS WERE DRILLED IN EMERGENCY

= MANY HAVE INDICATED NAPL CONTAMINATION

= IVIORE THAN 1000 M? SHOULD HAVE BEEN TAKEN INTO ACCOUNT INITIALLY

FIXED PRICE & CONTRACT WITH GUARANTEES IS DEMANDING SO WE ARE TOO:

SITE CHARACTERIZATION ESPECIALLY CONTAMINATION DELINEATION IS A PARAMOUNT STEP FOR DESIGNING PROPERLY

SQUEEZING THE BUDGET FOR CONTAMINATION DELINEATION = BIG RISK FOR THE CLIENT TO PAY SIGNIFICANTLY MORE AFTERWARDS
EUREMTECH-MC2 CANNOT HOLD THE CURRENT CONTRACT BECAUSE TREATMENT ZONE DELINEATION IS ONE OF THE PRIMARY
CONDITION OF GUARANTEES — FIXED PRICE

CLIENT IS OBVIOUSLY NOT SATISFIED AND FRUSTRATED DUE TO THE WRONG CONTAMINATION DELINEATION
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THANK YOU FOR YOUR ATTENTION

« IN SITU REMEDIATION IS VERY COMPLEX..
OUR PEOPLE ARE PASSIONATE ABOUT DEVELOPING THE RIGHT

SOLUTION FOR OUR CLIENTS »

euremtech

In Situ Specialists
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