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ü Active Power Plant Facility with 2 distinct NAPL areas 
ü !ǊŜŀ м ŎƻƴǘŀƛƴŜŘ Ϥ лΦрΩ ŘƛŜǎŜƭ ŦǊŜŜ ǇǊƻŘǳŎǘΣ ƭƛƪŜƭȅ ŦǊƻƳ ƻǾŜǊŦƛƭƭ ƻŦ ŀŘƧŀŎŜƴǘ ƎŜƴŜǊŀǘƻǊ
ü !ǊŜŀ н ŎƻƴǘŀƛƴŜŘ Ϥ оΦлΩ ǳǎŜŘ ƳƻǘƻǊ ƻƛƭ ŦǊƻƳ ǳǎŜŘ ƻƛƭ ŘǊǳƳ ǎǘƻǊŀƎŜ ŀǊŜŀ
ü Monitoring wells and soil borings installed in each area to delineate NAPL plume
ü Manual Bailing and several Mobile High Vacuum Recovery (HVR) events applied to wells 

in Area 1 and Area 2, NAPL persisted.

ü Hydrogeology
ü Siltysand
ü DTW ranged from 5 feet to 8 feet bgs

ü NAPL Plume Size
ü Area 1:  15 feet x 15 feet
ü Area 2:  20 feet x 20 feet

ü Remediation Goals
ü Remove NAPL to less than 0.01 feet in Area 1 & Area 2

Project Background
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Site Figure ςArea 1

NAPL was 
historically 

persistent at 
thicknesses ranging 

from 0.11 to 1.00 
feet in MW-25.  

Free product at ~0.5 
feet prior to 

surfactant event.    

Two 
injection/extraction 

wells were 
subsequently 

installed in Area 1 
for NAPL capture.

tǊƻǇƻǎŜŘ нέ LƴƧΦκ9ȄǘΦ ²Ŝƭƭ

LEGEND

Area 1
10
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Site Figure ςArea 2

NAPL was 
historically 

persistent at 
thicknesses ranging 

from 2.00 to 4.00 
feet in MW-46.  

Free product at ~3.0 
feet prior to 

surfactant event.    

Four 
injection/extraction 

wells were 
subsequently 

installed in Area 2 
for NAPL capture.

tǊƻǇƻǎŜŘ нέ LƴƧΦκ9ȄǘΦ ²Ŝƭƭ

LEGEND

Existing Well (MW-46)

Area 2
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ü Performed 2-week Surfactant Injection/Extraction Event in Area 1 & Area 2 in 
October 2014:

ü Week 1:Utilized 2-inch and 4-inch diameter injection/extraction wells installed 
within delineated NAPL zones.  Performed injection by injecting into target wells 
with simultaneous fluid extraction from adjacent wells to maximize subsurface 
distribution of surfactant solution.  Then allowed GW to recover for full contact 
with smear zone. 

ü Week 1:Performed surfactant injection and simultaneous GW extraction from 
key wells continuously (8-hours a day) for 4 days to optimize in situ contact with 
NAPL-impacted smear zone.  Injected 3,000 gallons of surfactant fluid into Area 1, 
and 5,000 gallons of surfactant fluid into Area 2.  

ü Week 2:Owner would not allow weekend activities (security protocols), so fluid 
recovery was performed during the second week of activities using two separate 
submersible extraction pump systems (6-pump controllers) supplied by ETEC.  
Recovered 5,000 gallons of surfactant fluid from Area 1, and 10,000 gallons of 
surfactant fluid from Area 2.  

ü Follow-up Monitoring: Client evaluated NAPL thickness via post-event gauging of 
NAPL thickness (monthly)

Remedial Process
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Process Diagram ςPart 1

t9¢wh{h[±ϰ 
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subsequent fluid 
recovery

Cutting of 
weathered, sorbed

fuel from soil 
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Aggressive, short-
term remediation 

strategy for 
maximum fuel 
mass recovery 

within source area
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Process Diagram ςPart 2

Follow-up Fluid 
Extraction 

event provided:

Utilized two 
Mobile 

Submersible Pump 
Systems (6-pump 

controllers) to 
perform long-term 
fluid capture over 
4-6 days in Area 1 
and Area 2.  Goal 

was to ensure 
optimum recovery 

of injected 
surfactant fluid 
and emulsified 

NAPL mass.  
Maximized pore 

volume 
flushes/exchanges
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Field Work

5-Day 
Surfactant 

Injection Event 
Statistics:

¦ǎŜŘ 9¢9/Ωǎ 
Mobile 

Recirculation Unit 
to recirculate and 

inject surfactant 
solution into Area 
1 (3,000 gallons) 

and Area 2 (5,000 
gallons).  

Used standard 
PetroSolv

formulation for 
Area 1 (diesel), 

and adjusted 
formulation for 

Area 2 (motor oil)


