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A former manufacturing facility in New Jersey was closed, demolished, and subsequently sold to 
a commercial property developer. Site investigations discovered two areas of light non-aqueous 
phase liquids (LNAPL) and corresponding constituents of concern in soil, including toluene and 
toluene derivatives. Biosparging using horizontal wells was selected as the preferred alternative 
based on its potential effectiveness, low cost relative to other approaches, and low amount of 
impact to future property redevelopment plans. The remedial objective was to remove the 
LNAPL and enhance the natural aerobic biodegradation of toluene and other compounds. 
 
Two horizontal biosparging wells were designed, permitted, and installed. Design was completed 
using proprietary software to select the well slot sizing needed to achieve a reasonably even 
airflow distribution across the well screen. The directionally drilled horizontal wells were 
approximately 1,130-feet long, 48-feet deep, and constructed of 6-inch diameter HDPE casing 
equipped with 520 feet of custom-slotted well screen. Prior to well installation, the New Jersey 
Department of Environmental Protection (NJDEP) required the wells to be permitted. Complying 
with NJDEP well construction specifications presented a unique challenge for installing the 
wells.  
 
Individual air delivery systems were designed, fabricated, and installed for each well. Each air 
delivery system consisted of a 30-horsepower positive-displacement blower, air-to-air heat 
exchanger, and electrical controls delivered to the site pre-installed inside an 8 by 14 foot 
wooden shed. Each blower is capable of delivering 260 cubic feet per minute (cfm) at a pressure 
of 9.7 pounds per square inch (psi).  
 
During the operation of the remedial system, performance monitoring included (1) ground water 
elevation measurements using pressure transducers (during startup and also during a planned 
shutdown), (2) Light non-aqueous phase liquid (LNAPL) thickness measurements, (3) ground 
water sample collection and analysis on a quarterly basis for volatile organic compounds (VOCs) 
and permanent gas parameters, (4) soil gas sample collection and analysis for VOCs, and (5) in 
situ measurements of dissolved oxygen.  Each of the parameters monitored were necessary for 
evaluating the overall performance of the remedial system.  The biosparging system operated 
from May 2003 to August 2004 and was successful in achieving the project objectives of 
remediating free and residual LNAPL. 
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A combined method of chemical oxidation followed by enhanced bioremediation by 

means of an oxygen releasing compound has been applied to recalcitrant hydrocarbons of two 
compost piles. Soil studies show a high content of NOM and water and a structure of mainly silt. 
The history of both sites shows an efficient removal of biodegradable organic matter but a 
considerable amount of recalcitrant petroleum hydrocarbons left, mainly motor oil, which do not 
degrade any further. 

Chemical oxidation has been carried out by means of a modified Fenton treatment named 
heterogeneous catalysis. This form of treatment is based on the use of the catalyst as a solid 
phase and it is known to be effective at a pH range from 3 to 7. Due to the natural high content of 
mineral iron in sample soils, this treatment has been considered as the most feasible. The 
enhancement of natural bioremediation has been done by two different oxygen releasing 
compounds, ORC®-Advance by Regenox and Velox® by Nordkalk.  

40 g of contaminated soil were treated in batch reactors for 72 hours at different H2O2 
ratios. Afterwards, soils were mixed with the oxygen releasing compound ORC®-Advance at a 
ratio of 0,02g of ORC®-Advance per 1g of soil. The samples were kept moisturized for three 
weeks and afterwards analyzed for hydrocarbon content and BOD7. On the other hand, two equal 
samples of contaminated soil were mixed whether with ORC®-Advance or Velox® in order to 
compare treatment capability.  

Results of hydrocarbon content show an effective degradation by the Fenton treatment. A 
higher amount of hydrocarbons is found when samples are analyzed after the oxygen releasing 
compound treatment. This demonstrates that changes in matrix have occurred leading to a less 
attached contamination to the substrate and, subsequently, further solid-liquid extraction can be 
achieved. Moreover, results show that the higher the amount of NOM in the original sample, the 
worst the reduction is. Results of BOD7 show increase in almost all the treated samples, which 
evidences an enhancement of the biodegradability of the recalcitrant hydrocarbons after Fenton 
and oxygen releasing compound treatment. Results of comparison between ORC®-Advance and 
Velox® manifest a higher reduction of hydrocarbons in the case of ORC®-Advance. This can be 
caused due to the higher percentage of CaO2 and the higher oxygen releasing capability of this 
product.   

It can be concluded that increase of biodegradability is possible at certain ratios of H2O2 
by means of Fenton treatment due to both oxidation of contaminants and changes in matrix and 
that oxygen releasing compounds enhance the posterior degradation. 




