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Presentation Overview

e Large-scale pilot test of vegetable oll
biobarrier in Santa Clara, California

e Case Study Detalls

— Vegetable oil reagent and application

— Monitoring results over 20 months
since application
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Site Conditions
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National Semiconductor Site

e Location: Santa Clara, California

e Contaminants: Chlorinated ethenes
(primarily TCE and cis-1,2-DCE)

e Concentration Range: 300 to
900 pg/L

e Geology: Sandy Aquifer

e History: Several years of “Pump and
Treat” with diminishing returns
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National Semiconductor Site
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Oﬁ Degradation Pathway

Reductive Dechlorination
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e 16s RNA indicated presence of DHC prior
to active remediation
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Reagent Selection
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Vegetable Oil Reagent

e Capl8® selected based on:
—Longevity In subsurface
—Ease of injection
—Low-cost donor

 Non-emulsified soybean ol

e High Concentration of 18-Carbon
Chains

e Provided by DBI Remediation
Products (now Carus Corporation)
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W CAP18® to H, Breakdown

Vegetable Oil Reagent

Fatty Acid

\ Hydrolysis (slow) l
Microbial
Utilization
B-oxidation,
Fermentation, Hydrogen

Other Processes
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Biobarrier Detalls
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Biobarrier Installation

e Length: 450 feet, perpendicular to
groundwater flow

e |Injections placed on 5-foot centers
e Vertical Interval: 15 to 25 feet bgs

e Total CAP18® Vegetable Qil:
30,000 pounds

e Materials and Installation Cost:
Approximately $80,000
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Biobarrier Installation
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Biobarrier Installation




Monitoring Results

250
: 200 Well 21A
(Located 10 Feet
C Downgradient of Biobarrier)
150 Well 145A
(Located 40 Feet
Downgradient of Biobarrier)
g \
100 5 Well 50A
H % (Located 150 Feet
(7] Downgradient of Biobarrier)
E” 5
m S o
- & 2
h o 0 % g T . T : :
Jan-07 33 Apr07 Jul-07 Oct-07 Jan-08 Apr-08 Jul-08
Lu >
-50
-100 o s S T R T AT TR
e e Ty O e n e hs et
5101 G 0 G S s
5 R S SRR
{ B R S
150 B A e e A A I S A s
= T R N A M e o P A P R
g A S S S S A S A A SRS 0
s ] B e e e e s
e s e U0 L L a7 s:
T ;;;v,at” O N O e e a0 0y 1 s e 0 00y 0y C s ety 5; 03 2951 4’,’ R I‘. 9"? enl sty ﬁ’v' i
o
_200 . * . O % L

Gureen BusiNess MWb

Procram




Electron Acceptors
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Monitoring Results

e Oxygen: Decrease to ~0.5 mg/L
e Nitrate: ND

e [ron (I1): Increasing, indicating
conversion of lron (I11) to Iron (I1)

e Sulfate: Decreasing, from 130 mg/L
to 90 mg/L range
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Monitoring Results
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Monitoring Results
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e \olatile fatty acids detected
— Spiked 6 months following injections

— Decreased as microbial mass grew to
consume fatty acids
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Conclusions

e Creation of optimal reducing conditions
up to 150 feet downgradient

e Reductive dechlorination pathway to
ethene Is active

e Future monitoring will determine
whether vinyl chloride completely
degrades

e QOil remains active 20 months after
Injection
e Successful technology demonstration
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Questions?

Christopher Glenn, P.E.
Treadwell & Rollo
501 14t Street, 3" Floor
Oakland, CA 94612
510.384.2626
cnglenn@treadwellrollo.com
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