
Silica and Silicates for Activation: 
 

1. Daniel Nunez, Regenesis   
2. Silicon dioxide, sodium silicate (silica, silica gel, silicate/RegenOx™ Part B ‐ Activator Complex, 

Petrocleanze™, PersulfOx™):  
3. MSDS & Technical Data Sheet ‐ Attached 
4. Number of Field‐scale Applications to Date: 1,500+ sites in US and Canada and 148 in California. 
5. Case Studies – Attached 
6. Silica and silicates are the active ingredients as catalysts in the RegenOx and PersulfOx products.   

The RegenOx product, which employs silica and silicates (RegenOx Part B), has been approved 
since 2010 under the general LA WDR permit.  It has been in the market for approximately 8 
years, and is shown by extensive case studies to be effective for contaminant oxidation.   
Compared with other ISCO chemistries (e.g. Fenton’s reagent and alkaline‐activated persulfate) 
the silica/silicate activator system is relatively safer and easier to apply in the field.   

 

















































 

 

Project Manager: David Dixon, PG
555 Montgomery Street / Suite 1300 / San Francisco, CA

www.treadwellrollo.com 
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Figure 1. ISCO Injection using RegenOx beneath  
On‐Site Building 

 

Chlorinated Solvents in Tight Clay Soils Treated beneath Active 
Manufacturing Building 

Project Summary 
Operations  at  an  active  manufacturing  facility 
resulted  in  total  chlorinated  solvent  (CVOCs) 
contamination  up  to  ~35,000  micrograms  per  liter 
(µg/L) within groundwater and soils. The surrounding 
soils  consisted  of  tight  clays  known  as  “bay mud” 
which can  limit the options for a successful cleanup. 
To  reduce  the  high  chlorinated  solvent 
concentrations and  to eventually allow  for on‐going 
bioremediation,  a  combined  approach  involving  in 
situ  chemical  oxidation  (ISCO)  using  RegenOx®  and 
enhanced  anaerobic  bioremediation  (EAB)  using 
Hydrogen Release Compound  (HRC®) was chosen. This would allow  for a safe application beneath  the 
active facility and eliminate expensive installation of machinery and continuing extraction events.  
 
 

• RegenOx and HRC applied beneath 
active on‐site structure using 
direct‐push technology (Figure 1) 
 

• PCE concentrations reduced to the 
cleanup goals within ~1 year of 
the application 
 

• Redox conditions established 
within a few months of the HRC 
injection 
 

• Site Closure attained from the 
regulatory agency  

   

Avg. PCE concentration prior to 
implementation: ~45,000 µg/L

Avg. PCE concentration prior to 
implementation: ~13,000 µg/L

HRC Inj. 

RegenOx Inj. 

HRC Inj. 
RegenOx Inj. 
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RegenOx™ Application Treats TPHg, BTEX and MTBE 

and achieves NFA from LA RWQCB 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Figure 2. Pilot Test Well EW1 Located 
within a Former LUST Area 

  

Figure 1.  RegenOx Material 
On-Site 

Introduction 
Culver City, CA 
Four leaking underground storage tanks (LUSTs) ranging in size from 
12,000 to 20,000 gallons were discovered at a former service station 
during a site investigation in 1998.  Initial groundwater samples contained 
elevated levels of total petroleum hydrocarbons as gasoline (TPHg), 
benzene, toluene, ethylbenzene, and xylenes (BTEX) and methyl tert-butyl 
ether (MTBE) above the maximum contaminant levels (MCLs).  A resulting 
contaminant plume covered more than 6,000 square feet and reached 
concentrations of 52,000 parts per billion (ppb) TPHg, 10,000 ppb BTEX, 
and 7,000 ppb MTBE. 

In-Situ Chemical Oxidation (ISCO) 
In December 2005, an ISCO pilot test was performed to assess 
the ability of RegenOx™ to treat petroleum hydrocarbons in an 
impacted area of deep groundwater (~40 feet bgs). RegenOx was 
applied around well EW1 which was located within the former 
LUST area (Figure 2).  
 
RegenOx is chemical oxidation technology, manufactured by 
Regenesis, that rapidly destroys contaminants through powerful 
chemical reactions. It directly oxidizes contaminants while a 
catalytic component generates oxidizing free radicals to destroy 
the target compounds. RegenOx treats the saturated and vadose 
zones and can allow for on-going biological reduction. 
 
Following the RegenOx injection, desorption of residual 
contamination from the soil occurred causing a temporary spike in 
concentrations (Graph 1).  A persistent decline followed as the 
chemical oxidation reactions reduced concentrations in TPHg, 
BTEX and MTBE by 63%-99%. 

Remediation Activities 
Soil Excavation 
In 2000, excavation activities removed the four LUSTs, fuel 
dispensers and fuel product lines.  A total of 312 tons of 
hydrocarbon-impacted soil was excavated, removed from the site 
and replaced with clean backfill. 

Table 1.  RegenOx™ Pilot  
Application – Well EW1 

RegenOx Applied 2,000 lbs 

Depth to GW ~40 feet 

Injection Points 8 

Injection Spacing 6 feet 

Application Rate 40 lbs/ft 

Table 2. Pilot Application Results – Well EW1 
 Pre-Pilot Post-Pilot Reduction 
TPHg 4,956 199 96% 
BTEX 330 2 99% 

MTBE 440 165 63% 

RegenOx Injection 

12/8/05    12/16/05   12/23/05   12/31/05    1/4/06 
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In-Situ Chemical Oxidation (ISCO) – Groundwater Full-Scale 
 
The success of the pilot test led to a full-scale application of RegenOx in December 2006.  The 
direct-push injection was focused near wells EW-1, EW-4, MW-2, and MW-3 (Figure 3). RegenOx 
was applied over three injection events (12/1/06, 12/29/06, 1/5/07). Using field parameter 
measurements and field observations, the inferred radius of influence from the RegenOx injections 
was approximately 15-20 feet. 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3.  RegenOx™ Full-Scale  
Application 

RegenOx Applied 12,420 lbs 

Depth to GW ~40 feet 

Injection Points 30 

Treatment Thickness 14 feet 

Application Rate 40 lbs/ft 

 

Figure 3.  Full-Scale Application of RegenOx 

GW  
Flow 

 

Benzene & MTBE Concentrations 
Total BTEX was most significant in wells EW-1 and MW-2 at concentrations of 1,270 ppb and 1,025 ppb, 
respectively.  Across the treatment area, benzene levels exceeded the cleanup goal (5 ppb) as concentrations 
reached 136 ppb (MW-2) prior to the RegenOx applications. Within approximately 2 months of the initial 
injection, benzene levels were reduced by 50% across the site and continued to decline reaching non-
detect levels in all wells within 4 months. Due to desorption, MTBE concentration reached 4,458 ppb 
following the RegenOx injections. Within 3 months, concentrations were reduced by 99% to <3.0 ppb in all 
wells. A No Further Action letter was issued by the Los Angeles Regional Water Quality Control Board in 
August 2007. 

RegenOx Injs 

TPHg Concentrations 
In wells EW-1, EW-4, MW-2 and MW-
3, concentrations of TPHg reached 
between 6,000 and 35,500 ppb 
(Graphs 2 & 3). Contaminant 
concentrations rapidly declined 
following the series of RegenOx 
applications and were reduced by 
62%-86% after only 8 weeks of 
treatment. Concentrations in non-
target wells EW-2 and EW-3 reduced 
to approximately 100 ppb (Table 4). 

RegenOx Injs 

EW-3



RegenOx Application on a Industrial 
Dry Cleaner in California



RegenOxRegenOx: California dry cleaner: California dry cleaner

• Free Product in Vadose and Saturated Zones

• PCE 6,000 µg/L to 180,000 µg/L

• Degradation Products:
- Vinyl Chloride (ND to 19,000 µg/L)
- TCE (500 µg/L to 10,000 µg/L)



Membrane Interface Probe 
Characterization



Membrane Interface Probe 
Characterization



Site Background

• Free Product Found in Vadose and 
Saturated Zones

• PCE Concentration as Range
– 6 to 180 ppm

• Degradation Products
– Vinyl Chloride (ND to 19 ppm)
– TCE (0.5 to 10 ppm)



Treatment Area: 
52,000 ft2

Soil Type: 
Sand/Silt/Fill

Groundwater Velocity: 
5 ft/day

Depth to Groundwater: 
8ft (perched)

Application Rate: 
7 lbs/ft

Application Volume:
~13,500 Gal./injection

Injection Spacing: 
15 ft

RegenOx Application on a Industrial 
Dry Cleaner in California



RegenOx Application on a Industrial 
Dry Cleaner in California

Treatment Area: A

Treatment Area: B



RegenOx Application on a Industrial 
Dry Cleaner in California

Direct Injection Through Pre-cut Holes in Concrete Floor



Remediation of High Levels of VOCs:
93% Reduction of PCE in 4 Months
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Remediation of High Levels of VOCs:
88% Reduction of TCE in 4 Months
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Conclusions: 
• Effective degradation in the presence of 

Free Phase  VOCs

• ~90% Contaminant reductions in a 
single application

RegenOx Application on a 
Industrial Dry Cleaner in 

California



 Case History R-8 
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Treatment by the in-situ mixing application of 
RegenOx™ 

Soil requiring treatment at a large industrial 
facility near Los Angeles, CA 

 

Vadose Zone Treatment of Mixed Chlorinated and Petroleum 
Solvents Using In-Situ Chemical Oxidation 

Via Direct-Push and Soil Mixing Applications 
 
 
CASE SUMMARY 
Industrial Facility, Hollywood, CA 

A mixed chlorinated and petroleum solvent contamination was detected in fill material throughout this 2-acre 
industrial property. Before a pending real estate transaction could be finalized, approximately 1 acre of the site 
required treatment for perchloroethene (PCE), naphthalene, and styrene in vadose zone soil.  To achieve this, 
the engineering firm in charge of remediation selected chemical oxidation using RegenOx™ based on the 
product’s proven effectiveness, low-cost, and handling safety. 
 

TECHNOLOGY DESCRIPTION 

RegenOx™ safely, effectively, and rapidly destroys a wide 
range of contaminants in both soil and groundwater.  
RegenOx™ is a solid alkaline oxidant built around a sodium 
percarbonate complex, which is activated using a proprietary, 
multi-part catalytic formula.  The product is delivered to the 
treatment site in two parts.  The two parts are combined and 
then added to subsurface soil (vadose or saturated zone) using 
direct-push and/or soil mixing equipment.  RegenOx™ can also 
be added to excavations and soil piles using soil blending 
equipment.  Once in contact with contaminated soil, RegenOx™ 
produces an effective oxidation reaction, comparable to that of 
Fenton’s Reagent, without a violent exothermic hazard. 
 

REMEDIATION APPROACH  

The remediation objective at the Hollywood site was to reduce concentrations of chlorinated compound (PCE & 
TCE) and petroleum solvents (naphthalene & styrene) to below risk based closure levels. 

 Treatment Area: 19,220 ft3 

 Soil Type: Consolidated Backfill 

 Groundwater Velocity: NA (vadose zone) 

 Depth to Groundwater: 14 ft 

 Application Type:  
In-Situ Treatment via Direct-Push and Soil Mixing 

 Product: RegenOx™ 

 Quantity Applied: 217,000 lbs 

 Average Application Rate:  
Soil Mixing: 11 lbs/yd3, Direct-Push: 8 lbs/ft
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Phase I:  Direct-Push Application 

The first phase of remediation was performed using the direct-push application of RegenOx™ at the treatment 
site.  The direct-push methodology uses specialized equipment to apply RegenOx™ to discrete areas of the 
subsurface without soil removal (i.e., in situ).  Composite soil samples from various grid cells were taken before 
and after the treatment.  Significant variation was seen in the contaminant concentrations before treatment, with 
the maximum concentrations of PCE at 140 ug/kg; naphthalene at 1200 ug/kg; and styrene at 400 ug/kg.  
Following the direct-push application of RegenOx™ the average PCE concentration, for example, was 4 ppb, a 
decrease of 86 percent.  Similar results were seen for the petroleum solvents and other chlorinated volatile 
organic compounds (CVOCs) in the composite soil samples.  However, despite the contaminant reductions 
achieved by the use of RegenOx™, it was determined that the direct-push application was too slow and 
inefficient for treatment of the entire site.  Therefore, a different, more aggressive approach was implemented to 
maximize contact between RegenOx™ and the contaminated soil. 
 

Phase II:  In-Situ Soil Application 

To complete the soil treatment, RegenOx™ was mechanically blended into the contaminated vadose soil using 
soil mixing equipment (shown below).  RegenOx™ was added in an 8-percent solution and mixed throughout 
the soil.  By maximizing contact between the RegenOx™ solution and the contaminated soil, approximately 
twice as much soil was treated per day in comparison to the amount treatable using the direct-push application. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
    

In-Situ Mixing of RegenOx™ On-Site 

In-Situ Mixing Tool Head Soil Mixing and Excavation Activities 



  

© 2007 Regenesis  |  www.regenesis.com 
072408 

 

Green: Met criteria after one treatment 
Blue: Met criteria after two treatments 
Pink/Gray: Met criteria after multiple treatments 

Figure 1.  Grid Site Map with the Treatment Effectiveness Noted 

 
 
Of the 111 grids treated with RegenOx™ (Figure 1), 83 required only one treatment (green), 12 required 2 
treatments (blue), and 16 required more than 2 treatments (pink and gray).  
 
 

 
CONCLUSION 

The mixed chlorinated and petroleum solvent soil contamination at the site was effectively reduced using 
RegenOx™ in both direct-push and soil mixing applications.  At this site, however, soil mixing was the favored 
approach because it maximized contact between RegenOx™ and the contaminated soil, achieving more rapid 
treatment.  In most of the treatment grids (74 percent), contaminant concentrations were reduced below the risk 
based cleanup goal for all the contaminants with a single application.  Additional applications in all other 
treatment grids also achieved concentrations the risk based cleanup goal for all the contaminants.  This 
remediation approach successfully treated nearly 18,000 yd3 of soil within 30 days for approximately $34/yd3, 
which includes the costs for RegenOx™, the soil mixer, and support equipment.  Using RegenOx™ and flexible 
application methods, the site was quickly and effectively remediated, allowing for the real estate transaction to 
be completed. 
 

CONTACT 

Suzi Rosen – Regenesis Southwest District Manager 
949-366-8000  | srosen@regenesis.com 

 
 

Consultant contact information available upon request.  Please contact the Regenesis representative listed above. 
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Chemical Oxidation of Petroleum Hydrocarbons via In Situ Soil Mixing 
Summary 

A  former  industrial  facility  in  northern  California  contained  two  underground  storage  tanks  (USTs) 
which were shown to be partially decayed during tank removal activities. Samples taken within the UST 
removal  area  indicated gasoline  constituents benzene,  toluene, ethylbenzene  and  xylenes  (BTEX)  at 
approximately 70 parts per million (ppm)  in soil. Following soil and groundwater  investigations, more 
than 2,100  tons of petroleum‐impacted  soil was excavated and  transported off‐site  for disposal. An 
additional 8,000 cubic yards of soil was excavated and treated on‐site. After excavation activities were 
completed, reassessment of the site was performed and resulted  in a treatment area more extensive 
than previously investigated. Continued excavation was deemed too costly and a remedial strategy was 
sought to treat the remaining petroleum hydrocarbons on‐site. A soil mixing design using RegenOx® in 
situ chemical oxidation and ORC Advanced® enhanced aerobic bioremediation was implemented.  
 

 
Remedial Strategy 

RegenOx  was  used  to  target  high 
concentration  soil while ORC Advanced was 
applied  to  accelerate  the  aerobic 
bioremediation  of  any  remaining  petroleum 
hydrocarbons.  RegenOx  and  ORC  Advanced 
were mixed together with water and applied 
using  a  dual  axis  remediation  blender 
provided  by  Lang  Tool  Co.  A  treatment  cell 
map  was  designed  with  approximate 
amounts  of  material  applied  in  each  cell 
(Figure 4).  

Figure 1. Former Industrial Facility  Figure 2. RegenOx Material On‐site Figure 3. RegenOx Product Mixing 

Retreated 
Area

Existing Building 

Figure 4. Treatment Cell Design and Retreated Area 
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Figure 6. In Situ Mixing  Figure 7. In Situ Mixing 

• RegenOx – 79,620 lbs 

• ORC Advanced – 4,800 lbs 

• Soil Type – Silty clay 

• 10ft x 10ft cells across 135,000 ft2 
 
 

 

 

 

 

 

Results 

• Southern Area 
o TPHg declined by 2 orders of magnitude 
o BTEX reduced from 100 ppm to 2 ppm 
o Area remediated to below remedial goals 
o No groundwater was available to sample 

 

• Northern Area 
o Retreatment of 7 cells (Figure 4) 
o Two  cells  remain  elevated;  highest  concentrations  at 

440 ppm TPHg and 52 ppm BTEX 
o Groundwater TPHg concentrations declined by 80‐90% 
o ORC  Advanced  anticipated  to  stimulate  aerobic 

bioremediation of remaining contaminants 
 
Conclusion 

In  situ  soil  mixing  using  a  dual  axis  remediation  blender 
successfully  delivered  RegenOx  and  ORC  Advanced  to  the 
vadose zone approximately 5 to 20 feet below ground surface. 
Nearly  80%  of  the  soil  treatment  area  was  successfully 
remediated  using  a  combined  chemical  oxidation  and  aerobic 
bioremediation  method.  Reductions  of  TPHg  in  groundwater 
were variable, however,  in the Northern area a decrease by as 
much as 80% was observed. 

Table 1. Remedial Goals (ppm)

TPHg 180 

Benzene 0.27 

Toluene 9.3 

Ethylbenzene 4.7 

Xylenes 11 

Figure 5. Dual Axis Head 

Pre‐RegenOx 

Post‐RegenOx 
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Figure 1. Site Map 
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Figure 2. Average Soil BTEX 

CASE STUDY:SOIL BOUND BTEX TREATMENT                                                                         
AND ACTIVE REMEDIATION SYSTEM INTEGRATION 

Purpose: The purpose of this pilot study was to demonstrate the feasibility of using 
PetroCleanze™ to desorb petroleum contaminants from the soil into the dissolved phase where 
they can then be treated by physical extraction or an active remediation system. 

Background: A biosparge system was used at the site until 
groundwater concentrations dropped below cleanup target 
levels (approximately 2 years),then it was shut down. Rebound 
occurred during post-active remediation monitoring and 
groundwater concentrations increased above natural 
attenuation default concentrations. The observed increase in 
dissolved contaminant concentrations, combined with high 
organic vapor analyzer readings in saturated soil samples, and 
elevated fraction of organic carbon and total organic carbon 
concentrations in the soil, suggested petroleum contamination 
was likely absorbed to organics in saturated soils and was 
slowly desorbing into the groundwater. An approach was 
needed to liberate bound hydrocarbons for additional treatment using the biosparge system. 

Pre-Injection Baseline Analytical: On January 12, 2012, baseline groundwater samples from 
monitoring wells SW-6R, -17R, and 18 (Figure 1) were collected for BTEX (benzene, toluene, 
ethylbenzene, xylene) and TRPH (total recoverable petroleum hydrocarbons) analysis (Figure 3, 
4). On January 13, 2012, two soil borings (SB-1 and SB-2) were completed and baseline soil 
samples were collected from 12-14 feet below land surface for BTEX analysis (Figure 2). Figure 2 
shows the average soil BTEX concentration for SB-1 and SB-2 before and after PetroCleanze 
injection.  

PetroCleanze Injection: On February 2-3, 2012, a total of 2,220 gallons of 5% solution of 
PetroCleanze was injected into four injection points surrounding SW-18. Each point received a 
total of 550 gallons of solution, including 220 lbs of RegenOx Part A, 240 lbs of PetroCleanze, 
and 500 gallons of water. The biosparge system was reactivated for the duration of the 
treatment event. 

Post-Injection Analytical: On March 12, 2012 and 
July 10th, 2012, groundwater samples from 
groundwater monitor wells SW-6R, -17R, and -18 
were collected for BTEX and TRPH analysis (Figure 
3, 4).  Also on March 13th and July 23rd, 2012, two 
soil borings (SB-1 and SB-2) were completed and 
soil samples were again collected for BTEX analysis 
(Figure 2). 

IW-1 

IW-2 

IW-3 

IW-4 
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Figure 3. Total BTEX 

Figure 4. TRPH 

Results:  Performance parameters were evaluated for SW-6R, -17R, and -18 and a marked 
increase in ORP values was observed in each of the three wells following the PetroCleanze 
injection indicating chemical oxidation activity. Additionally, the pH in wells SW-17R and -18 
increased significantly, providing evidence that alkaline conditions resulted from the application 
of PetroCleanze. As anticipated, increases in TRPH and BTEX concentrations in the sampled 
wells were observed following PetroCleanze injection as compared to baseline (Figure 3, 4). 
SW-17R was slightly unique in that BTEX concentrations went down. When looking at the 
average soil BTEX concentration of the two soil samples (Figure 2) in January, March, and July 
2012 (7,015, 3,977, and 657 µg/kg, respectively) there was a 43% reduction between January 
and March and a 91% reduction between January and July 2012 after continued biosparging 
treatment.  

 

 

  
 

 

 

 

 

 

 

 

 

Conclusion and Recommendations: The PetroCleanze application was successful and the 
material easily applied. Performance exceeded expectations as only one injection was needed 
to strip 91% of the BTEX contamination from the soil into the dissolved phase. The reactivated 
biosparge system was able to treat the increased dissolved phase contaminants in the 
treatment area.  

The current groundwater concentrations at the site are very low in key monitoring wells; 
therefore, the project does not require additional treatment at this time. However, should a 
change in contaminant concentration be observed at the site once active remediation has been 
ceased then additional treatment will be considered.  
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CASE SUMMARY: IN SITU CHEMICAL OXIDATION OF CHLORINATED 
SOLVENTS USING PERSULFOX™ AT AN INDUSTRIAL SITE

Advanced Technologies for Contaminated Site Remediation

REGENESIS / 1011 Calle Sombra / San Clemente / CA 92673-6244 / USA / T:  949.366.8000 / F:  949.366.8090 / www.regenesis.com

For more information contact 
Brian Snow of OHI Engineering at 

bsnow@ohiengineering.com

Overview: Chlorinated compounds were discovered in shallow 
groundwater at a former industrial site in Attleboro, Massachusetts. 
With total VOC concentrations as high as 85,000 ug/L in 
groundwater, a rapid and aggressive remediation  approach was 
required. In situ chemical oxidation (ISCO) using PersulfOx™ - 
catalyzed persulfate was selected to treat a portion of the impacted 
area which was approximately 35’ long x 35’ wide x 15’ deep and 
primarily comprised of sand. Three prescribed injections of ISCO 
using PersulfOx were performed over a 7- month period.

A 10% solution of PersulfOx in water was mixed and injected into a 
10-foot treatment thickness using 3 injection wells within the vicinity 
of monitoring wells MW-16D, MW-16S and MW-8 (Fig.1).

Results: After each PersulfOx application, an anticipated increase 
and subsequent decrease in VOCs (resulting from subsurface 
disturbance and contaminant desorption) was observed. After the 
3 prescribed applications of PersulfOx, 2 of the treatment zone 
wells, MW-16D and MW-8, measured significant VOC removal, 
81% and 99% respectively. Treatment zone well MW-16S (the most highly impacted—starting at 85,000 ug/L) showed 
a significant increase in VOCs after the first 2 injections (indicative of the liberation of soil bound mass). After the third 
application of PersulfOx, VOC concentrations in MW-16S were clearly decreasing (see figures below). 

Figure 1. Injection wells and monitoring wells

• PersulfOx is a persulfate based ISCO reagent that 
promotes rapid and sustained in situ oxidation of 
a wide-range of organic contaminants. 

• This patented technology utilizes a unique 
catalytic surface on which oxidants and 
contaminants react in a process known as 
“surface mediated oxidation.” 

• PersulfOx also contains built-in activation which 
eliminates complex and potentially hazardous 
chemical addition required to achieve traditional 
persulfate activation. 

• From a health and safety aspect, the use of 
PersulfOx alone is safer than traditional activation 
methods such as heat, chelated metals, hydrogen 
peroxide or base. 

• If warranted, PersulfOx can also be activated 
through traditional means to achieve site 
remediation goals. 
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CASE SUMMARY: PETROLEUM HYDROCARBON AND CHLORINATED SOLVENT 
TREATMENT USING PERSULFOX™ AT A FORMER SERVICE STATION 

Advanced Technologies for Contaminated Site Remediation

REGENESIS / 1011 Calle Sombra / San Clemente / CA 92673-6244 / USA / T:  949.366.8000 / F:  949.366.8090 / www.regenesis.com

For more information about this project or PersulfOx please contact Maureen Dooley of REGENESIS at mdooley@regenesis.com. 

Overview: Petroleum hydrocarbons and chlorinated 
compounds were discovered in groundwater at a 
former gasoline service station/auto-repair facility. This 
redevelopment site, located in Bronx County, New York, 
previously housed an underground storage tank (UST) used 
for gasoline storage. Following the discovery of groundwater 
contamination in excess of NYSDEC groundwater protection 
standards, the UST and soils were removed to bedrock at 
a depth of 11 feet. Further monitoring revealed toluene and 
benzene contamination as well as tetrachloroethene (PCE) 
and trichloroethene (TCE) impacts from parts cleaning 
associated with the on-site auto-repair shop. Remedial 
action was required to restore site groundwater and make 
way for redevelopment and construction of a new building. 
In situ chemical oxidation (ISCO) using PersulfOx™ was 
chosen as the remediation approach.

The ISCO treatment system consisted of a series of pipes 
extending below the basement level of the existing slab for 
the specific purpose of delivering PersulfOx directly onto the 
bedrock surface. The pipes terminated into dispersion pits 
scraped into the bedrock allowing PersulfOx to pool and 
enter the fractures (Figure 1). The ISCO delivery system 
design allowed for multiple reagent applications as often as 
required to complete the remediation process.

Current trends in the available monitoring well data indicate 
significant reductions in total VOCs (Figure 2).

Figure 2. Total VOC concentrations decreased over time 
with the use of PersulfOx.

Figure 1. Site map with PersulfOx application trench and 
dispersion point locations (green dots)

• PersulfOx is a persulfate based ISCO reagent that 
promotes rapid and sustained in situ oxidation of 
a wide-range of organic contaminants. 

• This patented technology utilizes a unique 
catalytic surface on which oxidants and 
contaminants react in a process known as 
“surface mediated oxidation.” 

• PersulfOx also contains built-in activation which 
eliminates complex and potentially hazardous 
chemical addition required to achieve traditional 
persulfate activation. 

• From a health and safety aspect, the use of 
PersulfOx alone is safer than traditional activation 
methods such as heat, chelated metals, hydrogen 
peroxide or base. 

• If warranted, PersulfOx can also be activated 
through traditional means to achieve site 
remediation goals. 
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