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Agenda

• How the Technology Works

• Distribution

• Case Study

• Tyler Harris – Importance of 
Application Methods For In 
Situ Micron Scale Carbon 
Injections is “Part 2”



Evolution of Activated Carbon For 
In Situ Hydrocarbon Remediation

• Colloidal Activated Carbon (CAC, 1-2 μm 
) suspension, +30%

Wet milled and shipped as viscous remedial 
fluid in totes or drums

• Slow and rapid release water-soluble 
electron acceptors that flow with the 
CAC (NO3 and SO4)

• Only commercial AC product that allows 
you to design and apply on your own

PetroFix PAC



Dual Approach: Adsorption + Biodegradation

• PetroFix coats soils in flux zones with a micrometer thick layer

• Longevity – flux from upgradient or back-diffusion captured over time

• NO3 + SO4 kick-start bioremediation = biofilm formation

• In situ carbon regeneration = contaminant destruction and > longevity
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Untreated Flux Zones Create Greatest Risk

• Dictates plume size and shape
• Allow for off-site migration
• Back diffusion exacerbates problem
• Multiple flux zones create a challenge

Incomplete coverage leaves plume intact

How does CAC solve this problem?



Low-Pressure Injection Research

CAC vs PAC Distribution Study
• 4 sites, two 10x10m test cells 

each – 8 plots

• ~65 soil samples per plot to 
find AC (520 total)

McGregor, R.(2020) Distribution of Colloidal and Powdered 
Activated Carbon for the in Situ Treatment of Groundwater. 
Journal of Water Resource and Protection, 12, 1001-1018.



Low-Pressure Injection Research

CAC vs PAC Distribution Study
• 4 sites, two 10x10m test cells 

each – 8 plots

• ~65 soil samples per plot to 
find AC (520 total)

CAC - detected in 94.4% of samples
PAC - detected in 42.4% of samples

CAC - homogeneous distribution
PAC - thin fracture distribution

PAC - enriched well packs, +224% mean TOC
CAC - no pack enrichment, -35% mean TOC

CAC PAC
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PAC CAC

PAC pressure averaged 235 psi 
well enrichment and fractures

CAC pressure averaged 36 psi
no well enrichment, no fractures

Superior flux zone coverage

Illustrated distribution comparison of PAC vs CAC



Easy To Apply CAC Opens Other Options:

In Situ Spill Response
And Excavation Polish

Pipeline Utility 
Corridor Floods

UST Basin 
Floods

Remediation and/or Prevention



Let’s Make Contact! 

Proper Spacing → Proper Volume → Proper Contact
Use CAC as field tracer (see in water or soil cores)



Let’s Make Contact! 

Proper Spacing → Proper Volume → Proper Contact
Use CAC as field tracer (see in water or soil cores)

Monitoring well CAC Injection Point

Recommended starting spacing:
5 to 6.5’ on center



• 1976-1992: Site operated as a 
retail gas station in Denver 
metro area

• Underground storage tank 
(UST) leak led to large off-site 
plume

• Heterogenous clay, silt, sand

Case Study: Former UST Site

Monica Young
Ft Collins, CO



Previous Remediation Strategies (2004-2017)

• Remediation History:
• SVE(1,550 lb hydrocarbon removed)

• Limited excavation (850 cy)

• SVE again with oxygen diffusion (5,500 lb 
removed) 

• PAC injection

• ISCO + oxygen release 

• Extent and magnitude of benzene plume 
remained above closure levels (6,000 ft2)



Concerns of performance and 
rebound led to re-evaluation and 
selection of the CAC over 2nd

round of ISCO

Shift Gears



PetroFix Application

• Completed in September 2019

• 29,600 lb PetroFix

• 1,480 lb Electron Acceptor Blend

• 20,000 gallons applied

• 111 injection points

• Low injection pressures (<40 psi)



PetroFix Used As Tracer to Optimize Application

• Lack of detections allowed field 
crews to adjust pressure, 
volumes, or spacing to cover 
“flux” zones

• When PetroFix observed in wells 
or soils cores then full-scale 
proceeded

• Key to remedial success Soil core collected across the injection interval 
(bottom 2 core samples) showing successful 

distribution in sandier flux zones.



Results - Benzene

Pre-Application 11 Months Post-Application

>5 µg/L
>100 µg/L
>1,000 µg/L

Key:

Benzene Plume Extents Before and After Application



BTEX Performance in Monitoring Wells
Monitoring events 2, 6, 11, 18 months post-application

Results – BTEX (NFA Achieved)

9 of 10 wells below standards for 18 months
Single well (MW-19) slight rebound above 10 µg/L

Key:



TPH Performance in Monitoring Wells

Results – TPH G (NFA Achieved)

9 of 10 wells below standards for 18 months
Single well (MW-19) slight rebound above 10 µg/L

Key:



Thank You!

Todd Herrington
Global PetroFix Product Manager
REGENESIS
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