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Introduction

» Residual contamination
usually consists of small
“blobs” of NAPL held
between grains that are
difficult to remove and
are a continuing source
of groundwater
contamination

» Often a result of
fluctuating water table
elevation (i.e. seasonal
variation)
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Contaminant Injection

[ Hydrocarbon Injection Wells
o Extraction Wells

Contaminant Volume (L) Vapour P (kPa)
Pentane 80 68
Hexane 80 20
Soltrol 130 40 0.052
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Contaminant Mass (kg) %
Pentane 24 57
Hexane 15 32
Total 39 44
Vapour
Contaminant Mass ()
Pentane 57 0.13
Hexane 40 0.08
Soltrol 130 3 0.003
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Soil Sampling
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Soil Sampling |l

50 -

\

< Extraction Wells
@ CO, Injection Wells
€ Soil Cores

o 4§
150
z
2 200
£
CA
=
8 250 4
a
C3. [
300 fr
350 —e—pentane < st E3
—=—hexane C4 .
400 No NAPL max e S6 X524
H2 = H.
STe
450 T T T T T 53 4= H5 c6 .
0.0 0.2 0.4 0.6 0.8 1.0 1.2 Cc2. Hd »
Concentration (mL/kg of soil) A - 58
54 8
0
i c8 .« 2
50
100
7.
->- o
150
@
2 200 9
£
IC3
<
2 250 f
[a]
300
350 —e—pentane
—=—hexane
400 no NAPL max
450 T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2
Concentration (mL/kg of soil)

0
50 +
100
150 j
@
2 200 4 o ——u
§
: —
2 250 E:—/¥
o
300 #
M Hydrocarbon Injection Wells 350 —e—pentane
—&—hexane
400 no NAPL max | |
450 T T T T
0.0 1.0 20 3.0 4.0
Concentration (mL/kg of soil)
B e ’
&
50
1.0 2.0 maton
100 + -\-\
=a
150
I
2 200
£
CA
<
B 250 §
a
350 —e—pentane
—=—hexane
400 no NAPL max | |
450 T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2

Concentration (mL/kg of soil)




WorleyParsons Komex Total Mass Removed

resources & energy

35
-”» +*
&5
i ”»
a0 + pentane »
m hexane /

2,
— o
=
@
=
=
o 20
(1’4
v
7
=
o 15
=
©
5 , Contaminant Phase I
£ 10
-
g }

Pentane 24 57 9 20 34 77

g Hexane 15 35 8 18 23 53

; F 4 Total 39 44 17 20 57 64

0 : : : : : : .
0 5000 10000 15000 20000 25000 30000

Elapsed Time (min)



WorleyParsons Komex Comparison with air sparging

resources & energy

Parameter Supersaturated Air Sparging
Water Injection (Tomlinson et al, 2003)
Length of Time (days) 5.2 7
Gas CO, Air
Total Volume of Gas (m3) | 122 1400
Total Volume of Water (L) | 57,247 n/a
Gas Saturation (%) 2-16 15-60
Approximate Gas =253 =25
Saturation Distance from
Injection/Sparge Point (m)
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Trials conducted in cells at Dover Air Force Base
- Subsurface consists of layers of sand and silty sand
Cosolvent flushing with ethanol (Brooks et al, 2004)
- removed 64% of the 91.7 liters emplaced PCE in 40 days

Surfactant flooding (Childs et al, 2004)
- removed 68% of the 77.9 liters of emplaces PCE
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WorleyParsons Komex Comparison with other methods
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Pentane 68

MTBE 33

Hexane 20

Benzene 13

Ethanol 7.9

PCE 2.4

Soltrol 130 0.052

Ethylene Glycol 0.012

Napthalene 0.011
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64% of the emplaced volatile compounds were
removed

A negligible amount of the non-volatile
compound was removed

— but there is evidence to indicate mobilization of
hexane so Soltrol may have been mobilized as well

Results are promising for the continued
development of the technology
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