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sols par du mercure
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Complex remediation management of
mercury soil contamination on a
sensitive site
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Old former company (lights company) — South of Paris

1985 End of activity
2010 Buildings demolition
Earthwork excavation for Sensitive building
2013 (basement, foundation...)
M Volatile mercury concentration over ambiant air
ay quality criteria (up to 12 pg/m3) in the future
2015 courtyard
May
2015 > Site  complementary studies, remediation
March solution evaluation

2016
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Winter Thermal desorption cinetic bench test with mercury speciation.
2015 Other studies and analysis (SEMOFI)
May First earthwork phase with off site disposal for specific remediation.
2016
Nov.
2016 Second earthwork phase
June Thermal Remediation mobilization (drillings, setup...)
2017
Nov. Remediation ignition (successive area loaded)
2017
S Previous end of thermal desorption — Final monitoring, Sampling and
ummer . , . , .
2018 analysis : « Agence Régionale de Santé » advice
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Earthwork phases :

- excavation, on site storage and sampling
- Loading and off site disposal

m SCHEDULE QUANTITIES

PHASE 1 June-Oct 2016 6.500 t
PHASE 2 Nov 2016 — today 16.700 t

=» 80 % Non Hazardous (ISDND)
=» 10 % Hazardous (ISDD)
=» 10 % Stabilization Hazardous (ISDD Stab.)

Free phase collect

- Mercury Drops and puddles = Difficulties for collect
and segregation

=>» About 2 liters of free phase (25kg)
=» About 2 m3 of soil mixed with drops sent to valorization site
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1 Electricity concrete pipe protection
1225.000V
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Network electricity ... protection

Earthwork close to cheminey
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Definitions / goals

e ESTD / ISTD : volatilizing the polluting compounds by thermal and recovering of the pollutants
volatilized with on-site treatement

*  Thermal treatment known and proven for managing high concentrations (source zones) but need to be
adapted to local restrictions :

- Existing buildings, networks, etc.
- Hg concentrations on residual crude although more volatile

— Hg(0)
HgCh
= HgO (yellow)
HA bound Hg
—— Hg$S (red)
— HgO (red)
——HgSO,

100

80
™

40 -

Objectives:
To eliminate any risk of volatil Hg®
and/or unstable HgCl, compounds

Normalized Extinction (%)

20
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Temperature (°C)
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 Biogene _
thermal desorption
Feedback from experiences: + aemers
technologies
Thermal desorption kinetics tests with speciation analysis - S—
Hgi:h Hg assoclea Hg(0) HgCl, Hg ?s::glea
WV \ | / /7
Témoin % '
Lotl r;;
3
E:l:antillm:l1 Echantillon 2

T=100to 260°C over 12 to 168h
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thermal desorption
Results:
Traitement 48H
) i Pl Hg Total = 345 mg/kg
Témoin | ) § Hg soluble = 5,05 mg/kg
E348H
150°C Hg Total = 58,3 mg/kg
Hg soluble = 0,25 mg/kg
E1348H |
240°C g~ Hg Total = 9,73 mg/kg
o Hg soluble = 0,05 mg/kg

e Metal mercury disappears at 150°C;
e  Most species disappear (HgCl2 and Hg linked to organic matter) at 240°C;
e Residual form present in the samples: HgS (mercury sulphide)
=» Thermal desorption efficiency on tested samples
=> Allows to eliminate the mobile forms of Hg (Hg°, HgCl,)
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How do Smart Burners™

work?
e Smart Burners and SVE oo e
. . FRESH AIR F co HZO
wells are placed in the soil o 2> > o/
SMART
at approximately 1,5 to FUEL » > » »| BURNERUNT [ ([RET) > 5 ToSvE
2,5m apart. HOT AIR | FUEL

(POLLUTED VAPOUR)

e Smart Burners wells heat
the soil resulting in the|
vaporization of water and
Hg

e Water and Hg are removed
from the soil by vacuum
extraction wells for
treatment by condensation
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Heating the soil

The heating elements are placed in a triangular
pattern.

* Provides a constant radius of action (homogeneity)

Predictable treatment time for the whole area

Adapted geometries for specific projects/site

configurations

Pipe length can be variable and adapted to the depth

of the contamination

Vapour tube | Heating tube |
\ / 7 / /
f/ 4

Heating mechanisms
Heat transfer is based on conduction

Advantages of conduction:

* Almost not influenced by soil heterogeneity
 Predictable heating/transfer time

* Whole mass is treated (no rebound)

 Can treat all types of soil

t{days)
140

© Heating time vs interdistance

1 F 2 1
0.5 1 1.5 z 2.5 3

haemers-technologies.com
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— 41 horizontal drillings — 15 m long with 41 Smart Burners

T(°C)
432

397
362
327
292
256
221
186
151

118
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— 165 vertical heating tubes (2,9 m below
ground level into the basement)

—> 90 vertical heating tubes (1,6 m below
ground level into the excavated areas_
under building) :
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Condensation / Activated Carbon adsorption
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e Thermal desorption required low water moisture and no water table
e Project required dewatering (about 1 m dewatering)

» Dewatering system 265 m3/h with 14 boreholes (Pumping)

e Treatment plant with 8 activated carbon tower + 4 resin vessel tower

e Ponctual storage capacity for process water (from SVE DT plant) : 4 tanks of 70 m3
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BIOGENIE HAEMERS Monitoring :

- Temperatures : 2700 thermocouples
- Control of pressure, flowrates...
- Combustion gaz control (Nox, SO, CO...)

- Discharge effluent control of water and gaz :
direct mesuring with Jérome and Lumex

- Gas Sampling on AC tubes (weekly)

- Water sampling water tank (one/tank)

- Dust control analysis on Owen Jauge (quaterly)
- Total mass recovery calculation

Initial quantification between 91 — 250 kg of Hg
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Temperatures monitoring (Thermographies) — 3 Areas controlled

23/03/2018 Zone A profondeurim5
Sa/

AT036 ATO32

ATO035
]

- - o
AT064 I AT082 AT084 AT086

» A » i » »
AT061 ABD. ATO63 AT065 | AT083 ATO85

®
»
AT107

-
AT106

Température

puits de chauffe
Pieux
TC

@ TC (240°C < T° < T°obj)

© TC (T°bj < T° < Talarm)

@ TC (Talarm < T°)

© TC ayant atteint T°obj et temps obj

9 thermography/day (zone A) + 15 Th/day (zone B/C) + 9 Th/day (zone D)
About 33 Thermography/day to foillow T° evolution

400
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300

250

= 200

1150
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- Average Hg Total recovery / day
about 2 kg/d recovered

- More than 15 kg of total mercury
vaporized and collected sorbed on
activated carbon

- Expected free liquid phase condensed
in the piping and knockout : > 150 kg so
about 10 liters
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ON-SITE - Monitoring (assumed by Maitre d’CGEuvre — Consultant SEMOFI)
- Continual LUMEX measurement

- Water discharge control (daily)
- Air sampling with hopkalite tube and passive badge

OUTSIDE - Air quality Monitoring (SEMOFI)
- Daily monitoring with LUMEX

Employees Monitoring

- Medical exposure monitoring due to high toxicity
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