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 Colloidal Activated Carbon
 Strategy using colloidal activated carbon

* Considerations for using colloidal activated carbon
* Field case study
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PFAS: The Challenges

* Large & dilute plumes

* Low target concentrations

 Limited in our tools
 Pump and treat w/ GAC or IX
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Protecting Sensitive
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« Drinking water supplies
 Neighborhoods
 Property Boundaries

Inject a permeable cut-off barrier of
Colloidal Activated Carbon
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Colloidal Activated Car

° Size: 1-2 um retransmitted without the pri- writte: o rmission ot g
« 2-3 OOM smaller than GAC (500-
 Size of ared blood cell
» Suspended as a colloid in water/polymer
* Distributes widely at low pressure
« Extremely fast sorption
« Converts polluted aquifer into purifying filter
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Treatment of Flux Zone NIEGENESIS

Back Diffusion
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CAC: Modes of Actio 9 REGENESIS
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 Dynamic adsorption
* Not a permanent immobilization

« Effect: Increases the retardation of a PFAS plume
* Natural retardation factors for PFAS: 3-20

* Retardation factors achievable with CAC: 10,000
« Containment for decades
* PlumeForce Modeling™
« Third Party Modeling (scientific articles available)
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Longevity-Third Party | PEGENESIS

LongewigicassttygibTeronto, Toronto,
. IanQ;@J IR &Q@égﬁ’centration injected
In Situ treatment.ofREASsimpacted groundwater ° Lerﬁd“ewmwms’ Ottawa’

using colloidal activated Carbon

s Ontario Canada

 In Situ Remediation Services Ltd.,
St. George, Ontario, Canada
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Why Colloidal Activat REGENESIS
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* Low Cost
* No O&M costs or generated waste
* Reapplication only after years/decades

* Localized containment/concentration of PFAS
 Pair with future destructive technologies?

* /n SituSequestration
* Preventing contaminant migration
 Removes exposure - removes the immediate risk
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Considerations for us
Activated Carbon

* l[dentity of the target contaminc
* Longer chain PFAS > shorter chain PFAS

 Contaminant Flux
* Groundwater velocity
« Contaminant concentrations

* Presence of other non-target compounds b
« Compete for sorption sites (carbon demand)

* Application
* Design Verification Testing
« “Building an underground fence”

Soil borings from
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CASE STUDY
Grayling Army £

retransmitted without the prior written permission of the copyright holder.

Grayling, Ml

@) REGENESIS



Case Study Backgrour
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* Founded 1913

147,000 acres

» Largest National Guard training center in the country
¢ Home to the Grayling Army Airfield (900acres)

Contaminant Release History: b '
« Diesel, PCE/TCE, PFAS

Remediation History:
* Pump and Treat, air sparging/SVE
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Case Study: Pilot Tes 9 REGENESIS
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Former Bulk Storageé

== e 07yr gw seepage velocity
I T — L * Treatment Interval 15-27’bgs
4 R Contaminant levels:
R e + 10 ug/L PCE
X / « 130 ng/L Total PFAS ( PFOS, PFHXxS)
A ¢ Sensitive Receptors:
‘;'."’ PG - Residential areas
= \(" ' « Surface water bodies
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* Property Boundary
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Simple Plume Cut-Off Barrier EGENESIS
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Modeling in the Design REGENESIS
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* Long-Term Prediction Model » Soil Type/Porosity

» Competitive Sorption and * Groundwater Seepage
Degradation (if applicable) Velocity/Mass Flux

 Compound Specific Isotherms  Vertical Variations

* VOCs, PFAS, etc. » Barrier Thickness

« Carbon Demand
* Time
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Modeling in the Desigh Process
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Centerline Contaminant Trends-Multiple Year Simulation Eloremediation Produ E SContentmay:
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« GW 219 feet/year

* Infinite Source

« PFOS 110 ng/L

« PFOA 8 ng/L

Groundwater Flow  PFHXA -HpA - HxS 112 ng/L
« Other PFAS 9 ng/L

« PCE 10 ug/L

* No degradation of any PFAS
compound or CVOC's

* Time (>75yrs)
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Field Test Layout
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MW-29a (15°-20’) AA MW-29b (21°-26°)

Existing monitoring well
A New monitoring well
¢ Direct-push injection locatio

10°
GW Flow

MW-29¢ (21°-26°)
A/ MW-29

MW-29d (21°-267)
AA MW-29¢ (15°-20°)
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Field Test Layout
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Field Test Layout
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27 feet bgs

30 feet bgs
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Soil Vial Shake Test MW-29c Field Test Kit
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Field Test Layout
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MW-29a (15°-20’) AA MW-29b (21°-26°)

Existing monitoring well

A New monitoring well

¢ Direct-push injection locatio
Direct-push searcher core

B CAC present in searcher core
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©2020 All rights reserved. REGENESIS and PlumeStop are tradema
Bioremediation Products. This content may not be reproduced, bro
. e — retransmitted without the prior written permission of tHéREIAMIERE

a e Barrier
@ 29D/E-16'
@ 29F/G - 26'

D@ 29H/) - 45

100
200

Away

Days Following PlumeStop Application from
Barrier

@) REGENESIS



Average Total PFAS in Monitor s‘ iE N E
Upgradlent and anngradlent of Pl
All rights reserved. REGENESIS and PIumeStop are trademarks d
Bioremediation Products. This content may not be reproduced, broadca

retransmltted Wlthout the prior written permmsmr‘-&ﬁ'gﬁ%fﬁé‘ﬂytright hold
= LAttt nraee . Wells

@ 29/29¢ - ¢'
@ 29D/E- 16

@ 29r/G - 26
@ 294/ -a5

100
200

Days Following PlumeStop Application

@) REGENESIS




Average Total PFAS in Monitori
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Average Total PCE in Monitorin
Upgradlent and Downgradlent of Plu
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* Very Successful Test
* Verified distribution of CAC
« Sustained reductions of PFAS and PCE over time
* Anticipated to last for decades
* Low cost alternative for possible remediation

 CAC provides a flexible, effective, in situ
option to address PFAS
* Passive plume control & containment
* Prevent expansion of the problem
« Manages therisk of PFAS in groundwater for years

PLUME B1Sid
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