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Screening
Characterization

* Conceptual Model
Development

* Identify major
attenuating mechanisms

* Identify data required
to select remedy

* Identify future
environmental scenarios

* Establish blend of
empirical and
deterministic approaches

Decision
Characterization

* Estimate system capacity

* Verify atenuation
processes

* Determine Rates of
attenuation

* Address sustainability
* Evaluate potential
attenuation

enhancements

* Develop contingency
plan for remedy

Contingency

Process
Monitoring

(short-term mnnflnring; 1- 10 years)

* Refine conceptual
model as needed

* Confirm remedy effective

* Prepare to Transition to
Long-Term Monitoring
* Establish baseline
* Establish performance

envelope
* Identify indicator
parameters

» Contingencies
* Enhance attenuation as
needed
* Modify remedy; return
to decision characterization
as needed.

System Performance
Monitoring

(long-term monitoring > 5 years)

* Adapt/incorporate new
monitoring methods

* Account for changes to
environmental system

 Monitoring System
= Use indicator parameters
* Measure change from
baseline
* Evaluate against predicted
performance envelope

= Contingencies
* Assessment monitoring if
outside performance
envelope;
* Return to process
monitoring as needed

Contingency

Remediation
Objectives Met

No Further Action




Process
Monitoring

Performance
Monitoring



Contamination
Input

Atten uating Mechanisms
- biodegradation

- sorption

- volatilization

- transformation

- dilution/dispension

‘-b Receptors




nce Monitoring

opment of non-traditional monitoring



Compliance monitoring vs
Long-term monitoring

+Current strategy Is to ring the
waste site with detection wells

+1s this by default the “long term”
monitoring network?

+How can modeling be used to
facilitate monitoring



Overall Approach

+Empirical
+Site and plume data can be directly

Interpreted to assess MNA or other
remedies

+ Deterministic

+Fate and transport processes are
described by equations and plume
behavior Is simulated with a model
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Ma imization
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+I\/Iodeali nd needs to
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Research Areas

+ Spatial Integrated measurements (fka,
volumetric)

+ Remote sensing

+ Indicator parameters

+ Accumulator samplers

+ Mathematical optimizing approaches
+ “Disposable” access

+ Novel networks (horz wells, diffusion
tubes)

+ Direct measures of parameters
+ Contaminant flux

+ Biofilm sensors
+ DNA/RNA arrays






+Use p approach

+Setup f nitoring early

+ Predicti modeling can
be used mance
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