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PlumeStop™:   reagent distribution
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Contamination transports through 
higher permeability zones 
 - principal flux 

Progressive contaminant diffusion 
into lower permeability zones 
 - residual storage 

ChloroNet 9. Symposium 8   J. Birnstingl

24. November 2016 8/43



Limited / negligible contaminant  
penetration deep into competent low-perm. formation f t

PlumeStop® flows into the subsurface 
at low pressure - coating the principle 
flux channels 

p pg
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Contaminant mass back-diffusing  
from the low-perm zones is captured 

 Low & high perm zones are addressed 
dd 
ssed ss
dd

Contaminant mass back-diffusing  
from the low-perm zones is captured 

 Low & high perm zones are addressed 

PlumeStop® flows like water but leaves a coating  
 Distance / radius progressed depends on volume injected  

dd 
ssed ss
dd

Field application  all about ensuring placement in flow-zones 
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PlumeStop® flows like water but leaves a coating  
 Distance / radius progressed depends on volume injected  

Field application  all about ensuring placement in flow-zones 

Pl St ® fl lik
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- usage -
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chlorinated ethanes (TCA, DCA, CA etc.)

chlorinated ethenes (PCE, TCE, DCE, VC etc.)

Freon-11® (CFC)

MTBE
BTEX

TPH

PAHs
Chlorobenzene (MCB)

)

)

)

E
X
H

s
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>95% reduction within 90 days - 65% (typically to < MDL)

>90% reduction within 90 days - 70%

>80% reduction within 90 days - 90%

<65% reduction within 90 days - 10%
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Stability to date? 

70% show no change or drop further
85% remain within 10% of initial result

The remainder (bar one) were pilot tests
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–performance –

chlorinated solvents – post-sorption degradation – lines of evidenced solvents post sorption degradation lines of

–performance –

d solvents – post-sorption degradation – lines o
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California Site

Pilot test – single well
Former dry cleaners
Modest μg/L PCE residue

ChloroNet 9. Symposium 8   J. Birnstingl

24. November 2016 20/43



Pilot Test Arrangement

Steadily increasing PCE
No daughter products
(aerobic conditions)
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Redox ‘sweet spot’ establishes 
Competing TEA’s decline

(note zero on 2o axis) )
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PCE immediately to ND (<5μg/L)
Micro parameters increase post-app 
then decrease after two months

225%

541%676%

(init. ND)3,000 x

(no methanogenesis)
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PCE immediately to ND (<5.0/0.5 μg/L) (>99.9%)
Zero historical daughter products
VC trace nevertheless appears at 18 months
(Weakest sorption of all Cl-ethenes)
Further line of evidence of post-sorption bio. 

Bio activity proceeds –
but taken out of the dissolved-phase

Bio activity proceeds –
but taken out of the dissolved-phase
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- commercial projects -

Case Study
- Manufactured Gas Plant / PAHs -
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Average dissolved-phase 
reduction 95%
(to reporting limit)

Post-treatment concentrations all below RISC 
residential and/or 0.5 μg/L 
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Case Study
- Migrating Plume – Barrier Application -ti
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LIQUID ACTIVATED CARBONLIQUID ACTIVATED CARBON

Pilot – 12 months’ data 
Dose calibration for full-scale design

Initial capture 
(pre-equilibration sorption)

Capture and Bio-regeneration 
(equilibrated barrier)

LIQUID ACTIVATED CARBONLIQUID ACTIVATED CARBON

p q

ChloroNet 9. Symposium 8   J. Birnstingl

24. November 2016 29/43



Case Study
- Deep Plume Treatment -

ChloroNet 9. Symposium 8   J. Birnstingl

24. November 2016 30/43



LIQUID ACTIVATED CARBONLIQUID ACTIVATED CARBON

Case Study
- Filling Station – BTEX Residues -
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LIQUID ACTIVATED CARBONLIQUID ACTIVATED CARBON
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Case Study
- Filling Station – BTEX and MTBE -E
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Case Study
- Inner-City Development / Time Pressure -
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Compositional 
changes consistent with 
biodegradation

LIQUID ACTIVATED CARBONLIQUID ACTIVATED CARBON

Compositional 
changes consistent with 
biodegradationn

LIQUID ACTIVATED CARBONLIQUID ACTIVATED CARBON
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We now have the 
engineering ability to 
emplace the desired 
retardation factor into  
the transport zones
- Dial-in the desired outcome
- Explore design options
Then turn it into reality

Which brings us to….
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Sorption only  
(currently no validated destruction 
methods are available)

ChloroNet 9. Symposium 8   J. Birnstingl

24. November 2016 40/43



This is at 100 μg/L
At lower influent concentrations, the 
retardation quickly becomes much greater.
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Does not eliminate the problem
But it stops it spreading 
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We can now turn the subsurface into 
an activated carbon filter

The retardation factor is now an engineering variable

Ph.D. B.Sc. MSEE, CEnv
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