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Ch Waste disposal site, %,
operated 1968 to 1976

» Four earth basins, filled . L N
with local industrial waste 2 e’
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[y Total volume about
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Difficult Condition for Steam Injection

Steam Injection
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Muhlacker Field Site: Cross Section Site History and Situation
@ Top layer of Vapourand | Tsiam Vapour and 'J CHC = main contamination in the unsaturated
clayey loam Liquid Extraction| | Injection|  |Liquid Extraction zone below a former hazardous waste disposal site
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m Two low permeable layers 30 m bgs
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L Technical equipment on site can be used
m Conventional soil vapour extraction system
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— safety net for groundwater
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Objectives of Pilot Study

Improve technical feasibility under difficult
geological conditions

m Increase recovery of contaminants
y Clean-up of target zone

Reduction of clean-up time and cost
Optimization of operation

Gaining data, operational parameters and
experiences
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Top View of Field Site Setup

Air- and liquid extraction,
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Phases of Pilot Study

m
a

nperature monitoring in

Phase diagram: : ,
- 1adial cross section

T /

B4 2 T 4 InTne test Tiela
4 T8 g Steam- A , .
o injection : T
$ $ 11 ! |
$ ‘; I Prefiminiry ;
> 4 I Phase
$ 5 T1 Heating Heating Cooling
> s 2 Phase 1 Phase 2
: E3 3 —
2 : I <
g | II g 60 kg/h |80 kg/l 30 kgrh 100 kgth _Sﬂig/h_
E2 [0)
<03 2
: ! =
3 1 5
D
| 2
z g £ Official
T & ot
Y T6 ? ] \‘
X -
¢ s & & $ Days & GBEZEEE s B
: . ZUBUN
2002 NATO/CCMS Pilot Study Meeting Rome Weber err
Ingenieare l




Temperature near the Injection Well
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Steam Propagation in the Subsurface
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Using intermittent steam injection

Temperature [°C]

Temperature Distribution — End of Pilot Study
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Temperature Distribution — August 2002

T1 T2 T3 T4 T5
9.60m

7 \ ~*— |1 Steam injection E1 Air extraction -
-fm

— Temperature
> 4 [°C]
~~

15mY

Comparison Pilot Study / Conventional SVE
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Costs for Pilot Study / SVE

Cost distribution “cold” 44%

- soil vapour extraction
@ Well construction (z750||800 £)

O Steam injection
@ Vapour extraction
@ Consumption

O Purification

O Personnel

8%

18% 2%

17%

Cost distribution steam
injection (500,000 €)
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Summary and Conclusions

(i Difficult conditions for steam injection
y Low permeability of the subsurface
m Contaminant denser than water (DNAPL)

'] Measures
 Minimization of water input
 Use of intermittent steam injection
[ Recent situation
m Cooling process not yet finished
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Temperature Distribution — Recent Situation
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Summary and Conclusions

(i Difficult conditions for steam injection
 Low permeability of the subsurface
m Contaminant denser than water (DNAPL)

'] Measures
 Minimization of water input
m Use of intermittent steam injection

ﬁ} Economic remediation of 2.8 tons of TCE
under difficult conditions was possible
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The End

Thanks for your attention

Any quesfions ?
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