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Remediation Site Investigation | Boring Log: B-4

Project Mame: Indiana Gas Stafion Date Started: 10M038/07 _ Logoer:
!_
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Eg = EE 5 5 g § % Deszcription
w
1] FILL | FILL
2w SAMO, brown, fine, loose
SP | SAND, tan, fine, loose
! SP | SAND, tan, fins, loose B
4 — —
SP | SAND, tan, fina, locse
! A GW- | SAND, tan, medium coarse
i SW | SAND, tan, fina, loose
LSW ] SAND, brown, fine, locse, wet, moist
=P
A — — P —— —
SP | SAND, tan, fine. loost wet )
s5p SAND, light brown, fine, medium dense, odor at o
234 mg/KgBTEX SP | SAND, gray. fine ) '
5P SAND, gray, fine, loose, wet, odor

SP | sAND, gray, fine, medium density, wet, odor

SAND, gray, fine, loose, wet, odor

SAND, an




BACKGROUND
RegenOx® ISCO Technology

= Activated Sodium
Percarbonate
= Silica/silicate catalyst
s Contaminant destruction

= Widely used (500 + sites)

= Detergent-like properties
m Silicates and carbonates

= Known to promote
desorption
= Areas of high sorbed mass
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STIMULATING DESORPTION

® RegenOx® has desorption effect on sorbed mass
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OBSERVATION: REGENOX DESORBES
CONTAMINATION AFTER FIRST INJECTION

Initial Assessment After First Injection After Third Injection
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Example NFA project after first Injection:
23X increase in dissolved BTEX and TPH-G
27X decrease in sorbed BTEX and TPH-G




INTEGRATED SITE REMEDIATION

High Combine Technologies for Efficient Treatment fe;zrfz;‘igztoos

Biological Chemical Physical

$>?

Efficiency

Concentration High
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SORBED HYDROCARBONS

® De-sorbing mass allows for physical recovery




NEWTECHNOLOGY APPROACH

* Emphasize features of RegenOx that cause desorption
L

* Use of technology: strictly with physical removal
[
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PRODUCT FORM %

2- Part Product Formulation
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DEVELOPMENT

® Standard RegenOx Mechanisms
- Desorption of contaminant from soil to groundwater
»Detergent ingredients —silicates and carbonates
> Alkaline pH favors desorption

800 (a)

Sorption of Xylenes

on Soil vs. pH 700 o

Amount adsorbed (ng/g)

600

Kango, R. A.; Quinn, J. G. Chemosphere, 1989, 19, 1269-1276.




DEVELOPMENT

® Oxidation of Contaminants
- Sodium percarbonate-based oxidant
- RegenOx catalyst: sorption and destruction
- Alkaline pH favors desorption
- Partial oxidation generates surfactants

@)
[O] _
NN - >
alkaline @
n-octane octanoate surfactant




DEVELOPMENT

® PetroCleanze in the Lab

| Separate
—— S <—— Phase
Hydrocarbon

Soil + -——'

Hydrocarbon
Before After
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FIELD APPLICATION OF PETROCLEANZE
® First hand experience on applications and remediation
chemistry

® PetroCleanze -

S

Pre-injection
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BENEFITS

® Inorganic mixture that stimulates desorption of
bound hydrocarbons

® No residual BOD left behind as with surfactant
flushing

® Avoid expensive well networks and O&M typical
of surfactant applications
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TREATING SOURCE AREAS
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TREATING SOURCE AREAS

Treating Residual
Sorbed Mass

- Excellent for treating
smear-zones, source
zones

>

>
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STIMULATING PUMP & TREAT SYSTEMS

Increases Efficiency of P&T Systems

- Injectin plume area
where bound
hydrocarbon exists
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RRS APPLICATION: PETROCLEANZE

REGENESIS

Advanced Technologies for Contaminated Site Remediation

RegenOx PetroCleanze Application Summary Report

Table 2
Date Time Location Temperature ﬁﬂndu-:ti\rity Dissolved pH ORP Comments
(Farenheit) (uS/cm) | Oxygen (mgiL)

(1211312011 9:44 AM MW-8 508 2,168 55 6.7 190.5 No IPs completed nearby
12114/2011] 10:18 AM MW-8 58.9 24,053 44.0 11.7 98.2 IP-10 completed 12/13
12/15/2011] 1:32 PM MW-8 58.7 32,060 496 11.5 335
12114/2011] 10:51 AM MW-5 60.6 1,022 8.4 7.0 105.5 | Next to IP-25, pnor to pumping
121472011 2234 PM MW-5 56.0 944 291 69 180.0 After injecting in IP-16
12/15/2011] 1:11 PM MW-5 61.6 25,400 47.0 11.9 151.0 During injection at 15
12/15/2011] 1:26 PM | MW-2D (s) 58.8 25,070 53.6 11.3 50.5 | Foam in well. Well plug in tact.
12/15/2011] 1:20PM  [MW-2 (north 63.4 738 9.3 7.2 85.5 After |P-34-36 were done

Y YAREGENESIS
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STIMULATING PUMP & TREAT SYSTEMS
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CASE STUDY: SITE BACKGROUND

* Site: International Sea Port

* Remedial Driver: Redevelopment

* Source: Line leaks between USTs and offloading points
e Aquifer Type: Sand

* Contaminant: Diesel Range HC's (weathered)

* GW Depth: Approx. 20 feet bgs
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CASE: METHODS

I I " 1-1.5INCH MALE —’é REGE?"ES'S
® Injection — Extraction el =
® “Pysh-Pull” e ]
() I ; t = \\ P h /4 P h SRCHDETE e ’ ;—GROUTMATERIAL
njection “Pus ase
® Injection via 17 dedicated 7
injection—extraction wells wiccccnso | ]
* App. Rate Approx. 20 Ibs/yd3 ‘“—@ %ﬁggggm
® 500 Solution “m:%
FIGURE 2 | S




CASE: METHODS

® Reaction

® Extraction “Pull”
Phase




CASE: CONTAMINANT CONCENTRATION

CHANGES
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CASE: POST APPLICATION WATER QUALITY

- Event 2 Event 3
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CASE: CONTAMINANT CONCENTRATION

CHANGES

Concentration (pg/L)
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CASE: RESULTS

* High Concentration Wells:
105 to 22 mg/L

® Medium Concentration Wells:
36 to 3 mg/L

® | ow Concentration Well:
7 to 2 mg/L



CASE: RESULTS (CONT.

® Remedial Results

* Site Implications



PETROCLEANZE™

® Stimulates desorption of bound hydrocarbons

>
>
>

® Rapid and low cost removal of hydrocarbon mass

® Creates oxygen-rich environment for aerobic
bioremediation and natural attenuation
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LET RRS HELP YOU REMEDIATE NAPL SITES

REMEDIATION SERVICES



THANK YOU

Scott Mullin, Division Manager, Regenesis Remediation
Services

smullin@regenesis.com

Ben Mork , PhD. — Director Research & Development

bmork@regenesis.com

WWW.regenesis.com
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