Remediation Technologies

Chemical Treatments
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8248 Hidden Forest Drive, Holland, Ohio 43528
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Overview

A ORIN Background
A Case Studies

A Pricing

A Health and Safety

Technolegies
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A In-house Treatability A Remediation Services
laboratory i Construction Management
I In-situ and Exsitu
I UV/Vis Spectroscopy treatment

I Product Recovery with
Oxidant Flooding

A Chemical Sales . | .
i Organic and Inorganic
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Chemical Approaches

D
A Chemical Oxidation
AReductive Dechlorination
AMetal Stabilization
ABioremediation
7. ORIN
N7 e



Implementation

The Keys to JE—

Success

A

ALeads to the Right chemistry
ALeads to the Proper Implementation
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Case Study #1

Active Gas Station
Former UST Release
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General Information

A Injection and VAC extraction
I 8 inches of weathered diesel in M¥2 and M\W44

I Treatment goal was absence of free product during 4 post injection
sampling events

A Active gas station and stripall parking lot
A Soil: silty sand
A Depth of contamination: 14 to 21 feet

A Oxidant injected: 5,700 gallons of 20% Catalyzed Kl&zur
Sodium Persulfate

A Catalyst: PermeOXPlus (calcium peroxide)
A Number of injection points: 56
A Number of days injecting: 3
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Total Oxidant Demand Test

TOD,, TOD ,, and TOD 4,Results for Alkaline Activation

Sample Dose (g/KQg) T=24 hr. T=48 hr. T=96 hr.

Average
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Treatability

ATreatability study shows that Alkaline Persulfate/ PermeOx mixed at
66:33 load ratio was an effective treatment chemistry for this site.

AThe chemistry showed an average reduction of 56 percent when
compared to the control sample.

Treated Soils Analysis

Units are in pg/kg ,. ORN
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Site Picture
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Post Injection

A Successful product removal
I 3 of 4 post injection sampling events show no free product
I Fourth sampling event later this month

I Benzene concentrations went from 120,000 ug/L to <200 ug/L
A Oxidant requirement without VAC truck present?

I 32,230 Ibs. of Klozut
A Oxidant requirement with VAC truck activities?

i 8,400 Ibs. of Klozut
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Groundwater Results

-

- 140,000
- 120,000
- 100,000
T
80,000 B Pre-Injection
1 60.000 OPost-Injection
T~ 40,000
T~ 20,000
) Benzene Conc.
MW-42 MW-44 ug/L
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Case Study #2

Active Gas Station
Former UST Release
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General Information

A Injection and mechanical extraction
I Unleaded gasoline UST release

I Treatment goal was Ml DEQ Residential Drinking Water Standards
for all GRO constituents

A Active gas station
A Soil: silty clay with silty sand lenses
A Depth of contamination: 4 to 8 feet

A Oxidant injected: 2,400 of 20% Catalyzed Kldz&Godium
Persulfate

A Catalyst: PermeOXPlus (calcium peroxide)
A Number of injection points: 47
A Number of days injecting: 3
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Total Oxidant Demand Test

TOD,, TOD ,, and TOD 4,Results for Alkaline Activation
D

Dose (g/L) SOD 24 (g/kg) SOD 48 (g/kg) SOD96 (g/kg)

3.54 3.72 4.08

6.53 6.75 6.76

I R TN T
Averages:
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Treatability

Alkaline Persulfate / VTX/
Gasoline Constituents Control Persulfate PermeOX Peroxide Regenox

Benzene <7 <7 <7 <7 <7

Ethylbenzene 47

Toluene <9

Xylenes 29

MTBE <9

1,2,4 Trimethylbenzene

1,3,5 Trimethylbenzene

Napthalene

Isopropylbenzene

n-Propylebenzene

Treated Soils Analysis ORIN
Units are in pg/kg ,. . \RL
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Treatability

Persulfate /
Gasoline Constituents Alkaline Persulfate PermeOX VTX / Peroxide Regenox

Benzene -

Ethylbenzene 42

Toluene 66

Xylene 56

MTBE

1,2,4 Trimethylbenzene

1,3,5 Trimethylbenzene

Napthalene

Isopropylbenzene

n-Propylebenzene

Averages

Treated Soils Analysis ORIN
Units are in pg/kg ,. . \RL
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Site Picture
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Post Injection

S
A Successful overall reduction utilizing mechanical extraction

I Plume size was reduced by 74%
I Polish injection slated for early 2010

I Mechanical extraction was utilized at multiple extraction
wells simultaneously to more accurately control
hydraulic activity and to improve desorption and
Injection efficiency.

I The extraction also facilitate preferred treatment
chemistry coverage within the treatment area
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Plume Reduction Site Map
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