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The Equilon's Westhollow Technology Center teamed 
with Arizona State University to evaluate an in-situ process 
for bioremediation of methyl tertiary butyl ether (MTBE). 
MTBE is a gasoline additive that was introduced in fuels 
to reduce emission of a number of air pollutants including 
carbon monoxide (CO). Since MTBE is required in 
regions of the country that exceed ambient standards for 
CO, it often is found in urban areas. The Environmental 
Protection Agency (EPA) issued a health advisory for 
MTBE in 1997 indicating that the drinking water level 
should be less than 40 ug/L based on odor and taste 
thresholds. 

Recently, laboratory experiments and limited field 
studies have demonstrated that MTBE can be aerobically 
degraded by the Shell Development Company's mixed 
bacterial culture BC-4. BC-4 naturally grows in activated 
sludge at industrial wastewater treatment plants. The 
BC-4 culture is a mixture of ordinary soil bacteria such 
as coryneforms, pseudomonads, and achromobacter 
species that have been acclimated to MTBE for more 
than a year. 

Bioreactor studies with BC-4 in the presence of oxygen 
have shown 99 percent removal of MTBE from 
groundwater, based on a 2 5-hour retention time. The 
end products of the degradation are carbon dioxide and 
water. 

The field trial, which is the first of its kind for treatment 

of MTBE, is focusing on the use of BC-4 as an in-situ 
bio-barrier to downgradient MTBE migration. MTBE 
has been detected at concentrations of 2,000 to 10,000 
ug/L in the test area. No other contaminants are present 
in the area of the field study location. The project design 
calls for the injection of a narrow band of BC-4 slurry 
into the aquifer, followed by injection of oxygen (Figure 
1)- 

Groundwater is found at a depth of about 8 feet below 
ground surface in the test area and the MTBE plume has 
been determined to have a 10- to 12-foot thickness. 

Figure 1. BC-4 culture slurry. 
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The field-test layout includes three 20- by 40-foot long 
test cells aligned with the direction of ground water flow 
(Figure 2). 

Each test cell will contain a total of 12 monitoring 
wells (Figure 3). These will prove MTBE concentrations 
in upgradient of the direction of groundwater flow, within 
the treatment zone, and downgradient. 

Funding for the Advanced Fuel Hydrocarbon 
Remediation National Test Location is from the 
Department of Defense Strategic Environmental Research 
and Development Program. 
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Figure 3. BC-4 bio-barrier and oxygen only test plots 
injection and monitoring wells. 

Figure 2. BC-4 barrier test plot layout 

For more information on In-Situ Bioremediation of MTBE, contact: 

Naval Facilities Engineering Service Center 
Environmental Department 

Mr. Jeff Heath 
Manager, Technology Application Branch 

(805) 982-1600, DSN: 551-1600 
Internet: heathic@nfesc.navv.mil 

or 
Mr. Ernie Lory 

Manager, Advanced Fuel Hydrocarbon Remediation 
National Test Location 

(805) 982-1299, DSN: 551-1299 
Internet: lorvee@nfesc.navv.mil 

Our Web address is: www.nfesc.navy.mil 
For technical assistance, call:  1-888-4 THE ESC 

(1-888-484-3372) 

Equilon Enterprises Ltd. (Shell/Texaco) 
Equilon's Westhollovv Technology Center 

Dr. Joseph P. Salanitro 
(281)544-7552 

Internet: jpsalanitro@shellus.com 

Arizona State University 
Department of Civil Engineering 

/);-. Paul Johnson. PhD 
(602)965-9115 

Internet: paul.c.johnson@asu edu 
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