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Objectives



‐ Review the complexities of site conditions at two active industrial 
petroleum sites in Southern California.

‐ Compare LNAPL thickness, Benzene concentration and microbial 
community responses to biosparging parameters.

‐ Analyze if achieving uniform responses across the site depends on 
remedy delivery.
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Site Introductions



Site 1

Group 2 Group 1



‐ System was started on 
July 14, 2020.

‐ Group 1 B
• 2.6 to 26 scfm.
• 1 to 25 psi

‐ Group 2 B
• 1.6 to 30 scfm.
• 4 to 26 psi



Site 2



‐ Group 1 of the system 
was started on 
September 21, 2021.

• 33 to 58 scfm
• 24 to 28 psi



‐ Group 2 of the system 
was started on 
September 28, 2021.

• 7 to 22 scfm.
• 21 to 55 psi



‐ Group 3 of the system 
was started on 
September 21, 2021.

• 31 to 58 scfm.
• 17 to 38 psi



Summary of Site Overview

Site Top of Screen Bottom of Screen Number of wells
Average Flow Rate 

Per well
(scfm)

Average Pressure 
Per well

(psi)

Site 1- Group 1B 35.5 39 11 1 1

Site 1- Group 2B 36 39 11 1 1

Site 2- Group 1B 73 86 10 4 2

Site 2- Group 2B 74 89 13 3 2

Site 2- Group 3B 62 80 6 2 5
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Remediation Progress



LNAPL Thickness

Site 1

Site 2
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Microbial Trends



Benzene Trends
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System Optimization

Uniform Distribution of 
Dissolved Oxygen



 

Dissolved Oxygen vs 
Flow Rates
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DO vs Flow Rate

 Site 1  Site 2

DO > Saturation

At saturation flow rate

DO < Saturation

At saturation flow rate

65% of datapoints at 
Site 1 show 
unsaturated DO levels

56% of datapoints at 
Site 2 show saturated 
DO levels 



 

Dissolved Oxygen vs 
Distance from nearest 
Sparge Well







 

Dissolved Oxygen vs 
Porosity



Site 2: Cross Section



Site 2: Cross Section
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Conclusions



• Dissolved Oxygen concentrations correlate with
• the magnitude of flow rates
• The distance of the nearest sparge well
• and the permeability of the formation. 

• To achieve uniform distribution and remediation at any site 
the effective zone of sparging influence can be optimized by 
studying the three key factors that affect the DO 
concentrations.
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