










Standard Pump & 
Treatment 
drawdown.

Creates an 
unsaturated zone.

Often requires higher 
pumping rates to 

affect and maintain 
roi..

The unsaturated zone 
can be a source 
of contaminant 

rebound 



HVDPE
(Multi-Phase Extraction)

This targets the 
contaminants in both 

the saturated and 
unsaturated zone

(Flexible) 

The roi is controlled by 
the distribution of 

vacuum.

roi can be achieved 
with low flow rates. 



This represent HVDPE 
conditions.

roi is well maintained 
with low pumping rates.

HVDEP vacuum position 
allows flexibility in 

ensuring a saturated 
zone condition for 
Ivey-sol surfactant 

application.

The Ivey-sol surfactants 
desorb the sorbed phase 
under these condition for 

enhanced mass 
recovery.

This also resolved 
rebound issues.









Did You Know ???
Surface Area For Sorption

Coarse Sand =3 m2

V. Fine Sand = 2.5 NHL Rinks

Coarse Clay = > CFL Field!

So finer soils have greater So finer soils have greater 
sorption potential!!!sorption potential!!!



Did You Know ???
Water Is Not H2O



Water Is Actually a Three 
Dimensional Cluster



Matrix Diffusion Video









Hydrophilic (water loving) and Hydrophobic 
(water hating oil‐liking) Groupings Allow For Surface 

Interaction With Many Contaminants



Surfactant Interaction with DNAPL.  Helps dissolve 
DNAPL into pore space.
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LNAPL
(Crude Oil)



DNAPL (Dichlorbenzene, TCE, etc.) before and after Ivey‐sol addition.

























20

25

30

35

40

45

50

10

100

1,000

10,000

100,000

1,000,000

Jul‐02 Jan‐03 Jul‐03 Jan‐04 Jul‐04 Jan‐05 Jul‐05 Jan‐06 Jul‐06 Jan‐07 Jul‐07 Jan‐08 Jul‐08 Jan‐09 Jul‐09 Jan‐10 Jul‐10

El
ev
at
io
ns
 (f
ee
t M

SL
)

(μ
g/
L

TPH‐d in MW‐2 1st Pilot

2nd Pilot Elevation in feet MSL

3rd Pilot



20

25

30

35

40

10

100

1,000

10,000

100,000

1,000,000

Jul‐02 Jan‐03 Jul‐03 Jan‐04 Jul‐04 Jan‐05 Jul‐05 Jan‐06 Jul‐06 Jan‐07 Jul‐07 Jan‐08 Jul‐08 Jan‐09 Jul‐09 Jan‐10 Jul‐10

El
ev
ati
on
s (
fe
et 
M
SL
)

(μ
g/L
)

TPH‐d in MW‐7 1st Pilot 2nd Pilot

Elevation in Feet MSL 3rd Pilot



40

50

60

70

80

90

100

1

10

100

1,000

10,000

100,000

1,000,000

Jul‐02 Jan‐03 Jul‐03 Jan‐04 Jul‐04 Jan‐05 Jul‐05 Jan‐06 Jul‐06 Jan‐07 Jul‐07 Jan‐08 Jul‐08 Jan‐09 Jul‐09 Jan‐10 Jul‐10

El
ev
at
io
ns
 (f
ee
t M

SL
)

(μ
g/
L)

TPH‐d in MW‐11 1st Pilot
2nd Pilot Elevation in Feet MSL
3rd Pilot



20

25

30

35

40

45

50

55

60

1

10

100

1,000

10,000

100,000

1,000,000

Jul‐02 Jan‐03 Jul‐03 Jan‐04 Jul‐04 Jan‐05 Jul‐05 Jan‐06 Jul‐06 Jan‐07 Jul‐07 Jan‐08 Jul‐08 Jan‐09 Jul‐09 Jan‐10 Jul‐10

El
ev
ati
on
s (
fe
et 
M
SL
)

(μ
g/L
)

TPH‐d in MW‐15 1st Pilot 2nd Pilot

Elevation in feet MSL 3rd Pilot



Response in MW‐7 from injections in MW‐15









Dr. Galen Kenoyer
Senior Hydrogeologist
RMT

Mobile: 1.213.700.8704
Email: Galen.Kenoyer@rmtinc.com
Web: www.rmtinc.com


