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ORIN ® Technologies
Overview

ÅORIN  Background

ÅCase Studies

ÅPricing

ÅHealth and Safety



ORINôs  Services

ÅIn-house Treatability 
laboratory

ïUV/Vis Spectroscopy

ÅChemical Sales

ÅRemediation Services

ïConstruction Management

ïIn-situ and Ex-situ 
treatment 

ïProduct Recovery with 
Oxidant Flooding

ïOrganic and Inorganic



Chemical Approaches

ÅChemical Oxidation

ÅReductive Dechlorination

ÅMetal Stabilization

ÅBioremediation



Implementation 
The Keys to 

Success!
ÅDelineation! Delineation! Delineation!

ÅLeads to the Right chemistry

ÅLeads to the Proper Implementation



Case Study #1

Active Gas Station
Former UST Release



General Information
ÅInjection and VAC extraction

ï8 inches of weathered diesel in MW-42 and MW-44

ïTreatment goal was absence of free product during 4 post injection 

sampling events

ÅActive gas station and strip-mall parking lot

ÅSoil: silty sand

ÅDepth of contamination:  14 to 21 feet

ÅOxidant injected: 5,700 gallons of 20% Catalyzed Klozur®

Sodium Persulfate

ÅCatalyst:  PermeOx® Plus (calcium peroxide)

ÅNumber of injection points:  56

ÅNumber of days injecting:  3



Total Oxidant Demand Test
TOD 24, TOD 48, and TOD 96 Results for Alkaline Activation

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

5
0.31 0.56 0.74

8
0.53 0.89 1.17

10
0.49 1.29 1.92

Average
0.44 0.91 1.28



Treatability

Treated Soils Analysis
Units are in µg/kg

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

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



Site Picture



Site Map



Post Injection
ÅSuccessful product removal

ï3 of 4 post injection sampling events show no free product

ïFourth sampling event later this month

ïBenzene concentrations went from 120,000 ug/L to <200 ug/L

Å Oxidant requirement without VAC truck present?

ï32,230 lbs. of Klozur®

ÅOxidant requirement with VAC truck activities?

ï8,400 lbs. of Klozur®



Groundwater Results

Benzene Conc. 

ug/L



Case Study #2

Active Gas Station
Former UST Release



General Information
ÅInjection and mechanical extraction

ïUnleaded gasoline UST release

ïTreatment goal was MI DEQ Residential Drinking Water Standards 

for all GRO constituents

ÅActive gas station

ÅSoil: silty clay with silty sand lenses

ÅDepth of contamination:  4 to 8 feet

ÅOxidant injected: 2,400 of 20% Catalyzed Klozur® Sodium 
Persulfate

ÅCatalyst:  PermeOx® Plus (calcium peroxide)

ÅNumber of injection points:  47

ÅNumber of days injecting:  3



Total Oxidant Demand Test

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

2a
1.48 1.51 1.60

2b
1.46 1.48 1.54

5a
3.92 3.87 3.98

5b
3.54 3.72 4.08

8a
6.53 6.75 6.76

8b
5.59 6.14 6.18

Averages:
3.75 3.91 4.02

TOD 24, TOD 48, and TOD 96 Results for Alkaline Activation



Treatability

Gasoline Constituents Control
Alkaline 

Persulfate
Persulfate / 
PermeOX

VTX / 
Peroxide Regenox

Benzene <7 <7 <7 <7 <7

Ethylbenzene 620 220 47 210 360

Toluene 56 <9 <9 <9 19

Xylenes 250 110 29 92 110

MTBE <9 <9 <9 <9 <9

1,2,4- Trimethylbenzene 2000 1500 460 1200 1600

1,3,5- Trimethylbenzene 310 270 76 180 210

Napthalene 1100 690 310 630 840

Isopropylbenzene 77 34 <13 46 49

n-Propylebenzene 430 210 90 260 290

Treated Soils Analysis
Units are in µg/kg



Treatability

Treated Soils Analysis
Units are in µg/kg

Gasoline Constituents Alkaline Persulfate
Persulfate / 
PermeOX VTX / Peroxide Regenox

Benzene - - - -

Ethylbenzene 65 92 66 42

Toluene 100* 100* 100* 66

Xylene 56 88 63 56

MTBE - - - -

1,2,4- Trimethylbenzene 25 77 40 20

1,3,5- Trimethylbenzene 13 75 42 32

Napthalene 37 72 43 24

Isopropylbenzene 56 100* 40 36

n-Propylebenzene 51 79 40 33

Averages 50% 85% 54% 39%



Site Picture



Plume Map before Injection



Post Injection

ÅSuccessful overall reduction utilizing mechanical extraction

ïPlume size was reduced by 74%

ïPolish injection slated for early 2010

ïMechanical extraction was utilized at multiple extraction 

wells simultaneously to more accurately control 

hydraulic activity and to improve desorption and 

injection efficiency.  

ïThe extraction also facilitate preferred treatment 

chemistry coverage within the treatment area. 



Plume Reduction Site Map


