ATTACHMENT E

- Development and Purpose of the Site
Conceprual Model

Decisions regarding the technical practicability of

" ground-water restoration must be based on a thor-
ough characterization of the physical and chemical
aspects of the site. Characterization data should de-
sc:ibcsucmo!ogyandhydrologr contamination
sources, properties, and distribution; release mecha-
nisms and rates; fate and transport processes; current
or poteatial receptors; and, qther clements that define
the contamination problem and facilitate analysis of
site restoration potential. While the elements of such
“a model may vary from site to site, some generaliza-
tions can be made about what such a2 model would
contain. Examples of these elements are provided in
Figure 4. The site concepmal model synthesizes data
acqmredﬁomhmonmlremh.sncchamctm
tion, and remediation system operation.

'I'hcsnccmncpmalmodﬂtymmﬂy:sptmwdasa
summary or specific component of a site investigation
report. The model is based on, and should be sup-
parted by, interpretive graphics, reduced and analyzed
mmmmmbgs,mﬂomupum
characterization information. The site conceptual
nwdclrsnotauahmnmlwcomwmrmdel.a!—
thwghtlmemybemdmmmdevchpmgand
testing the validity of a concepmal model or evaluating
the restoration potential of the site. The concepiual
model, like any theory ar hypothesis, is a dynamic tool
that should be tested and refined throughout the life of
the project. As illustrated in Figure 5, the model should
evolve in stages as information is gathered during the
. various phases of site remediation. This iterative pro-
cess allows data collection efforts to be designed so- -
. that key model hypotheses may be tested and revised to
reflect new information.

The conceptual model serves as the foundation for
evaluanngmercmnonpotcnualofme site and,
thereby, technical m;racumblhty as well. The TI
determination must consider how site conditions im-
pact the potengal for achieving remediation goals and
whether remediation performance, cost-effectiveness,
and timeframe mest EPA requirements or expecia-
tions. As these determinations rely on professional
judgment, the clarity of the conceptual model (and
supporting information) is critical to the decision-
making procsss.
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Figure 4. Elements of Site Conceptual Model

The data and analysis required for TI evaluations will be determined by EPA on a site-specific basis. Thig infor-
mation should be presented in formats conducive 10 analysis and in sufficient detail to define the key site condi-
tons and mechanisms that limit restoration potential. Types of information and analysis that may be needed for
conceptual model development are illustrated below.

.Background Information

+ Location of water supply weils.

* Ground-water Classification. .

* Nearby wellhead protection areas or sole-sourcs aquifers.
* Location of potantial environmental recsptors.

Geologlic and Hydrologic Information : Contaminant Sourcs and Release infarmat!nn
= Description of regicnal and site geology. * Location, nature, and history of brewicus
» Physical properties of subsurfacq materials contaminant releasss or sourcss. _
(e.g., texturs, porosity, buk density). * Locations and characterizations of continuing
« Stratigraphy, including thickness, !a{ara! extent, contin- releases or sourcss. )
uity of units, and presancs of depositional featurss, « Locations of subsurfacs sources (e.g., NAPLs), |
such as channel deposits; that may provide preferential ' 1

pathways for, or barriers to, contaminant transport.

» Gaealogic structures that may form preferential pathways
for NAPL migration or zones of accumulation.

= Depth to ground water.

= Hydraulic gradients (horizontal and vertical).

* Hydraulic properties of subsuriacs materiais (e.g.,
hydraulic conductivity, storage coefficient, sffective
porosity) and their directional variability (anisotropy).

« Spatial distribution of soil or bedrock physical/hydraulic
properties (degree of heterogenaeity).

* Characterization of secondary porosity features
(@.g., fractures, karst features) to the axtent practicable.

» Temporal variability in hydrologic conditions.

= Ground-water recharge and discharge information.

= Ground-water/surface water interactions.

Contaminant Distributlon, Transport, and Fate Parametars
* Phase distribution of sach contaminant (gassous, aqueous, sorbead, free-phase NAPL, or residual NAPL)
in the unsaturated and saturated zones.
Spatial distribution of subsurface contaminants in each phasa, in the unsaturated and saturated zones.
+ Estimates of subsurface contaminant mass.
» Temporal trends in contaminant concentrations in each phases.
-+ Sorption information, including contaminant retardation factors.
+ Contaminant transformation procssses and rate estimates.
- Caontaminant migration rates.
+ Assassment of facilitated transport mechanisms (8.g., collcidal transport).
Properties of NAPLs that affect transport (s.g., comgosition, effective constituent solubilities, density, viscosity).
+ Geochemical charactsristics of subsurdaca media that affect contaminant transport and fats. }
- Cther characteristics that affect distribution, transpen, and fate (e.g., vaper transport properties).




Figure 5. Evalution of the Site Conceptual Model
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