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Background

A 10 acre chemical storage and blending facility located in Sunny-
vale, CA recorded high concentrations of chlorinated volatile organic
compounds (CVOC), petroleum hydrocarbons, VOCs, and cis-1,2-
dichloroethene in the subsurface and surrounding soil and groundwa-
ter. Table 1 below summarizes the groundwater cleanup standards
of short and long-term goals for the site. These specified short-term
goals must be met prior to completion of active remediation. Once
these concentrations are met, Monitored Natural Attenuation proce-
dures will be applied until the lower long-term standards are
achieved. Evaluation of the contaminated site revealed extensive on
and off-site soil contamination in addition to a 3000 ft dissolved
CVOC migratory plume stretching from south to north. Figure 1 be-
low illustrates the source area and contaminant plume. The site has
been subdivided into six areas of concern; however, ozone injection
treatments were only conducted on the Onsite West Area, located in
red in Figure 2. This subsite is approximately 4 acres with significant
VOC and TPH impacts up to 35 feet below ground surface. Initial
pump and treat remediation occurred from December 1993 to July
2001. This treatment was followed by ozone injection in November
2002 and enhanced anaerobic biodegradation (EAB) beginning in
March 2005. These two remediation techniques are still functioning
today.

i Solution
—4! An initial 28 pound per day (ppd) pilot study was conducted at the

R properly treat the A1 and A2 Onsite West Zones. Pilot study analysis
%5 i1 determined that the best course of action to properly reduce contami-
nant concentrations to desired levels was the application of two identi-
cal ozone generation trains that would operate in parallel. When com-
bined, both trains would have the ability to produce up to 200 pounds
’ ' of ozone per day. Ozone transportation was controlled by six sepa-

"4, rate distribution trailers (T1-T6) which were each in turn connected to
', 12 injection points in the surrounding soil. A soil vapor extraction

. ' (SVE) system was also used in conjunction with ozone injection.

Forty-four ozone fugitive emission recovery (OFER) wells were used
to capture potential fugitive ozone emissions from the subsurface and treat unsaturated soil. The extracted
emissions must pass through carbon and ozone destruct vessels prior to being released into the atmosphere.

Conclusion

Piper has consistently proven that its large ozone systems, for which there are no other significant competi-
tors, performs safely and cost-effectively. The equipment was reliable, produced desired results, and saved
time and money. One significant money saving consideration for the client was avoiding long term active
remediation down-gradient, estimated cost savings of $2-4 million from the engineering consultant firm.
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Ozone Generation

+ Two (2) complete ozone gen-
eration trains producing 100
pounds per day
Two (2) air compressors
Two (2) air dryers
Final gas stream composi-
tion: ~1% ozone

+ Generator operated at 36
psig, negating need for addi-
tional ozone boost

+ Total possible ozone produc-
tion during project: 438,000
pounds

Ozone Monitoring System

+ High concentration ozone
monitor on the ozone
distribution line to verify out
put and calculate pounds per
day production

+ Ambient ozone leak detection automatically Air Compressors, Storage and Dryers
shuts down ozone production ’

Ozone System Distribution Manifold

. One blending manifold with 10 primary
distribution points to remote injection
points

. Sixty (60) additional ozone sparge
wells on three (3) remote manifolds
(not pictured here)

. Each distribution point included, pres-
sure gauge and ozone-compatible
flowmeter for verification and adjust-
ments

Ozone Rental Systems may be
found here: http://www.peg-
inc.com/rentals/ozone-remediation-
trailers/

Additional products and services for in-

situ and ex-situ applications are here:
Ozone GeneratOI‘S and Pr|mary Mar"fOld http://www_peg_inc_com
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