Detailed Summary of the Soil Vapor Extraction System Optimization, Transition, and Closure Guidance Report
(PNNL-21843, Pacific Northwest National Laboratory, Richland, WA)
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Assess environmental impact pathways
* Ground surface exposure
- inhalation
- direct exposure to contaminated soil
» Groundwater exposure
- drinking, showering, irrigation, etc.
*Vapor Intrusion

Assess cumulative risk
+ Multiple contaminants and multiple
exposure pathways all taken together

Assess site remediation goals
« Based on soil gas, discharge/fluxto
groundwater, soil sampling, and/or
SVE system performance
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Begin the process of information
collection and data evaluationto
support SVE remedy decisions
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Revisitthe Conceptual Site
Model (CSM) to reflect new
monitoring/operations data

Assess the environmental
impact pathways & regulatory
compliance context
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Quantify the impacts of
remaining source material

Apply the Decision Approach
for SVE optimization,
termination, or transition
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Willthe remaining
Yes contamination cause
groundwater goals to
be exceeded?
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Consider Aspects of the CSM

What is the nature of the remaining sources?
* Location
- vadose zone (which layers, depth, etc.)
- groundwater
+ Lateral extent
* Source strength

What are the dominant transport processes?
* Movement with infiltrating moisture
+ Gas diffusion
» Gas advection

What receptors (human or ecological) exist?
+ Direct exposure to contaminated soil
+Via contaminant migration to groundwater
and exposurethrough groundwater use
+ VVapor migration to ground surface or
vapor intrusion into building
+ Seepage (e.g., towetlands)

\What transformation processes are relevant?
« Abiotic (hydrolysis, etc.)
« Biotic (biodegradation, change in redox
conditions, etc.)
« Are reactions present?
» Can the significance (i.e., reaction rate)
he determined?

Assess the potential
to optimize the SVE
system

Seek site closure, pending
evaluation of vapor
intrusion (if relevant)

Is there accessible
Yes contaminantmass in No

Are there complicating factors?
+ Fluctuation of water table elevation
+ Surface covering is present
+ Preferential flow (e.g., via utility corridor)
+ Moisture sources (sewer, leaky water pipe)

wells (e.g., elution tailing)
* Single SVE rebound period

Quantify vadose zone source (strength & location)
* Temporal concentration data from extraction

» Multiple (cyclic) SVE rebound period

information via SVEET

Estimate impact to groundwater (Type | & |l sites)
« Apply generalized model with site-specific

+ Use full site-specific modeling / calculations

Estimate impact to vapor intrusion
* Surface measurements
«Vaporpath tomography

+ Diminishing vadose zone source
+ Sorption

* Physical attenuation
+ Biological attenuation

Estimate impact of source decay and attenuation

- minimal impact expected for constant source

permeable units in the
vadose zone?
A 2

Will SVE reduce
Yes contamination enough
to reach remediation goals
in a reasonable time?

L 4

Continue operating SVE
systemand assess
closure at a later date

No

Consider optimization
approaches

r

Are optimization
approaches not applicable
and/or too uncertain?

Apply the optimization
approach

Yes

Consider SVE
enhancements or

alternative
remediation

Type
technologies

[orll
Site

Type Type
1 I, 11, or
Site Il Site
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Collect Recent Data

Collect Site data:
« Stratigraphy & subsurface properties
- moisture content, air permeability, etc.
« Contaminant composition & properties
- volatility, mobility, toxicity, etc.
« Water / groundwater
- infiltration rates, extent/magnitude of
groundwater contamination,
groundwater sources, depth to
groundwater, fluctuations/seasonal
effects, etc.
» Receptors /land use / exposure
- changestoland use (e.g., pavement,
irrigation, new wells, etc.)

Collect SVE system data:
* Flow rates and concentrations at each
extraction well
»Vacuum distribution during SVE operation
+ Soil gas concentrations at monitoring wells
« SVE efficiencyinformation

Collectinformation on contaminant sources:
» Location
« Strength
* Location / strength determined using
available methods. E.g.,
- SVE operational data (e.g., elution tails)
- In-well flow / concentration profiling
- Rebound testing (single or
multiple/cyclic)
- Quantify groundwater concentration
and mass transfer
- Vapor path tomography

Categorize the site:

*Typel: Vadose zone source (low
groundwater concentrations)

*Typell: VVadose and groundwater
sources

+Typelll:  Groundwater source (low

vadose zone concentrations)

Control mass flux from
vadose zone source to
groundwater

Control mass
flux to the
ground surface

Apply a more
aggressive remediation
technology
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Re-do the full evaluation of SVE for optimization,

:L termination, or transition at a later date
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