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PROCESS OVERVIEW

Gas-phase nutrient injection to 
stimulate bacteria cell division 
and metabolism.
Independently controlled 
pulsed air sparge.  Flows from 
0.5 to 2.0 cfm per injector.
PLC controlled dosage:

Air
Nitrous Oxide
Triethyl-phosphate

Bacteria Nutrient Molar Ratio: 
C64H85O23N13P

Rhodococcus
Aerobic bacteria active 

in the first stage of 
benzene oxidation.

.
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P&ID

PLC Controlled.
Independent gas 
flow regulation.
Isolatable nutrient 
delivery.
Cellular 
connection to 
auto-dialer.
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SPARGE 
WELL

¾” PVC Riser.
2” x  23” Sparge 
Point.
Supply Tubing is 
3/8” LLDPE.
Supply Tubing 
Installed Above 
Grade.



PROCESS CONTROL TESTING

Bi-monthly review 
of biologically 
important 
parameters for 
process control.
DO, Temp, pH, 
ORP, nitrate, 
phosphate and 
iron.
Estimate bacteria 
cell density.
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• Site is in 
Montgomery 
County.

• Black Prairie 
District.

• East Gulf 
Coastal 
Plain.
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• Mounded Septic Leach Field.
• A Source of Nutrients/Bacteria?



Site Water Table Elevations During October 2018.
Contours are 0.1’.
Gradient is Less Than 0.1% to the South and East.
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Site Water Table Elevations During November 2016.
Contours are 0.1’.
Gradient is Less Than 0.1% to the South and West.
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WELL LOG
Typical of the 
4 Sparge 
Wells.
4’ Silty Sand.
10’ Silty Clay.
>14’ Medium 
to Coarse 
Sand.



Contamination was due to piping leaks below the pumps in 
the middle auto pump bay.
Total BTEX from Oct. 2018 sampling.



Four sparge wells were installed.
SW-1 and SW-3 were selected for the pilot test.



Bi-Weekly Nutrient Analysis.
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Bi-Weekly DO and Cell Count Analysis.
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Bi-Weekly DO and Cell Count Analysis.
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Bi-Weekly DO and Cell Count Analysis.
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METRICS

Applied 270,000 CF Air;
931 # O2; (OTE – 20%)
56 # N2O;
1.8 # TEP;
2,000 kWh/ $ 260 
Operation Eff.: 99.2%
Analysis: $ 350/sample.
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CENCUS: QPCR

Image: http://eawag-bbd.ethz.ch/index.html
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• Quantitative Polymerase Chain Reaction.
• Analysis to determine the quantity of bacteria that can 

express specific enzymes or types of enzymes.
• Target enzymes were toluene mono-oxygenase and phenol 

hydroxylase.



POLYMERASE CHAIN REACTION

Kary Mullis won the Nobel Prize in 
Chemistry in 1993 for PCR development.
Discovered during treatment studies of 
Sickle Cell Anemia.
The process is used to amplify segments of 
DNA to larger quantities.
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POLYMERASE CHAIN REACTION

Elements:

DNA Template (Sample).
Primer – Short sections of DNA used to 
initiate PCR reaction.
DNA Nucleotide Bases (dNTP).
Taq polymerase enzyme.
Buffer to maintain pH of 8.
Fluorescent Dye.
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THE REACTION

Phases:
Denaturation
15 – 30 seconds

Primer Annealing
10 – 30 seconds

Extension
1 minute/1 Kb

Image from BioFreaks Blog
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THE REACTIONSMITH



THE REACTION

By Zuzanna K. Filutowska - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=29759883
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PHENOL HYDROXYLASESMITH
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COMPARITIVE RANKING
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QUESTIONS?SMITH

Contact Information: Website: www.bioremediationsmme.com
e-mail: ricksmme@gmail.com
e-mail: rileysmme@gmail.com
Office: (404) 371-9332
Cell:     (404) 229-3096


