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Degradation Pathway

Reactants + Reactants                      Products + Products

Microbes 

& Enzymes

Performance monitoring plans can include key 

reactants and products; anything needed to 

facilitate the reaction

The degradation equation/pathway is the 

remediation roadmap

Observing expected trends is evidence of a 

activity along the targeted degradation pathway 

and realizing design goals
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Case Study
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Dirct Push Injection Layout
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Amendment Selection

=
• Activated Carbon (PlumeStop®)

• Fermentable Electron Donor

• Microbial Augment

• S-MicroZVI (sterically stabilized ZVI)



Amendment Selection



Pre-Injection ISM 
Deployment

collect and dry 

saturated soils
place soil into 

screened housings

deploy before amendment 

application
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Implementation



Results - Delivery
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Results - Groundwater
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Notes:
• Groundwater flow to south

• Continuous mass loading into treatment zone

• >95% concentration decrease at mid-point of 
treatment zone

• Daughter product data indicate abiotic primary 
pathway 



Results – Soil ISMs
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Notes:
• >95% concentration decrease at mid-point of 

treatment zone

• Demonstrated destruction – not phase transfer to 
activated carbon



Results - CSIA N
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Conclusions 
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Background

*Rate Assumption: 3%

Net Present Value of Estimated Cost Savings Over 10 Years: $1,064,901*

Annual Recurring Costs Over 10 Years

Cost Comparison (USD)

YEARS

C
o

s
t 
in

 M
ill

io
n

s
(C

u
m

u
la

ti
v
e

) 

1.6 M

533 K

Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10



MBTs Critical to Informing Design & Performance

MBT Costs Cost 

Pre-Design

CSIA $3,600

PCR (including Biotrap ISMs) $10,000

Core Studies $7,000

Performance Monitoring

CSIA $5,000

PCR $2,500

Native Material ISMs $500

Total: $28,600
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