INTRODUCTION

Advanced Oxidation- In-Situ Ozone Sparging
Demolished Retail Service Station, Suburban Philadelphia, PA Location
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The client is a real estate development firm purchased a former retail service station in Bucks County, PA. One (1) diesel
and five (5) gasoline underground storage tanks were removed from the site in March 1999. Post excavation soil and ground
water sampling indicated that residual petroleum hydrocarbons impacted the subsurface soils and groundwater at levels
above PADEP most stringent standards. In order to proceed with development of the site, the property owner contracted with
our affiliate firm to demolish and remove two buildings on-site, and to develop a Cleanup Plan for the site wherein, a
remediation program could be implemented during the demolition and construction phases of the project.

REMEDIATION:

DESIGN, CONSTRUCTION & OPERATION
The timeline for the project was dictated by the
redevelopment of a new facility to be built on the
site. The client wanted to make sure that the
site could be cleaned up on time to allow for the
vigorous construction schedule that was planned
to begin during the summer of 2000. Final
Cleanup Plan approval was received from
PADEP after a round of groundwater sampling
was completed in January 2000. Remedial
system construction commenced in April 2000
and was completed in less than three weeks
from time of mobilization to completion. The
SVE and Ozone injection systems started
operation on May 2, 2000 and completed
operations on August 1, 2000.
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BACKGROUND

Following additional site investigation and delineation, a Cleanup
Plan was developed and submitted to PADEP, which called for a
simultaneous cleanup of soils and groundwater. PADEP
approved the plan, which contained Site-Specific Soil Standards.
The Cleanup Plan called for a remediation system that would
simultaneously treat soil and groundwater contaminants by using
soil vapor extraction with vapor treatment for vadose zone soils
and injection of up to 7 pounds/day of Ozone into the
groundwater.

Using an accelerated schedule due to construction requirements,
the objective was to reduce dissolved and adsorbed
hydrocarbons throughout the treatment area as quickly as
possible and document that the remedial objectives were
obtained.

Remediation System Layout



RESULTS

BLUE’s SVE and Ozone injection system consisted of the installation of 20 Ozone injection points and 17 VE wells to a depth
of 17 feet and 9 feet, respectively. The approximate dimensions of the treated area were 80°X 300’ X 17 deep (15,100 cu.
yds.). During the course of remediation a number of parameters were measured to insure that the remediation program was
working and included, off-gases collected in the vapor phase activated carbon canisters, conductivity, DO, pH, temperature,
Dissolved Ozone, dissolved petroleum hydrocarbon levels in the groundwater.

We stayed within the guidelines of the client’s aggressive construction schedule and met the Site Specific Standards for the
site as established by PADEP. Ozone sparging into the groundwater significantly reduced dissolved petroleum hydrocarbon
levels across the site ranging from 57% at the source area and to an average reduction in down gradient plume
concentrations of 87%. All soil samples taken after the conclusion of remediation activities were below Site-Specific Soll
Standards.

SUMMARY & CONCLUSIONS

While the construction at the site is complete, we have
submitted a Post-Remediation Groundwater Monitoring Plan
to PADEP to demonstrate that groundwater concentrations
did not significantly rebound. We are awaiting a concurrence
from PADEP. Based on the Post Remedial Soil Sampling
results, we have requested an Act 2 Closure of Site soils.

Even though site specific groundwater standards have been
met at the compliance points, Act 2 Closure for groundwater
has been delayed due to the developer’s property ownership
and contractual issues.
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