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ROAD MAP

Å Intro:  Changing Paradigms and MNA Principles 
Å Key Attenuation Processes

Á Biodegradation
Á Abiotic Processes
Á LNAPL source zone degradation processes
Á Other processes (immobilization, storage, dilution)

Å Field Techniques and Technologies 
Á Groundwater sampling and analytical methods
Á Compound Specific Isotopes Analysis (CSIA)
Á Molecular Biological Tools (MBTs)
Á Natural Source Zone Depletion (NSZD)

Å Should MNA be Used? Data Analysis and Monitoring Tools
Á Data requirements, LTM, and statistics to understand MNA rates
Á Common Graphics and Calculations
Á Remediation Timeframe Calculations
Á Computer Models

Å Implementation Topics  
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The Bad
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DNAPL PARADIGM
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PERFORMANCE:  
GeomeanConcentration by Site
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PERFORMANCE:  Rule of Thumb
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A CARTOON HISTORY OF MICROBIOLOGY, 
COYNE 1996
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KESSLER AIR FORCE BASE
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DISSOLVED OXYGEN IN GROUNDWATER

LOW HIGH

3.8
MW9-5

0.6
T-1

MW9-4

MW9-6

MW9-2

T-13

1.4

0.65

0.40
T-16 0.45

0.4
T-11

MW9-1

1.8

T-19

T-7

0.30

T-3
0.8

T-8

T-21

1.0

Yes No Inconclusive

Supports Natural 
Attenuation:

Benzene 

Plume 

Dissolved Oxygen

(mg/L)

8.0

4.1

7.0



FERROUS IRON IN GROUNDWATER
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