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| Transport and Fate
of Contaminants in Groundwater

Transport:

— The movement of chemicals under the
Influence of physical processes (e.qg.
advection, diffusion)

Fate:
— Contaminant change into other chemical species

— Contaminant transfer to subsurface solids or
surface environments
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e LR The Scientific Method

Examination of
multiple working
hypotheses and
continual
skepticism are the
essential elements
of the scientific
method.

Construct
Hypothesis
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Observe and Conclude

Remedial
Investigation Report

Inductive Approach

Structured
compilation of
relevant data and
observations

reviewed by DTSC

leads to:

Concluding
hypothesis

Hypothesize and Test

Model Report

Deductive Approach

Hypothesis
formulated from initial
observations and
scientific theory

created in peer-
reviewable modules

Tested, modified, and
confirmed by:

Supporting
observations and data
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« The SCM organizes information in a clear
and transparent structure and faclilitates
the identification of data gaps

« The SCM is one of the primary planning
tools used to support the decision making
process managing contaminated land and
groundwater on a large scale



Figure 4. Elements of Site Conceptual Model

Eesssssssssessssssssssssmmmn | 10 ¢ata and analysis required for TT evaluations will be derermined by EPA on & site-specific basis. This infor-

mation should be preseated in formats conducive 1 analysis and in sufficient detail 10 Gefine the key sile condi-

Licas and mechanisms st limit restoration potential. Types of information and analysis that may be needed foc
conceptanl mode] development are illuswrated below,

| Background Information |
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Contaminant Distribution, Transport, and Fate Parameters

Phase distribution of each contaminant (gaseous, aqueous, sorbed, free-phase NAPL, or residual NAPL)
in the unsaturated and saturated zones,

Spatial distribution of subsurface contaminants in each phase in the unsaturated and saturated zones.
Estimates of subsurface contaminant mass.

Temporal trends in contaminant concentrations in each phase.

Sorption information, including contaminant retardation factors.

Contaminant transformation processes and rate estimates.

Contaminant migration rates.

Assessment of facilitated transport mechanisms (e.g., colloidal transport).

Properties of NAPLs that affect transpon (e.g., composition, effective constituent solubilities, density, viscosity).
Geochemical characteristics of subsurface media that affect contaminant transport and fate.

Other characteristics that affect distribution, transport, and fate (e.g., vapor transport propenies).

Contaminant Distribution, Transport, and Fate Paremeters

+ Phase diatrisuion of each contaminant (o , 2quUsous, sorbed, froa-phase NAPL, or resicual NAPL|
n the unsaturated and seturated Zones U S E PA

+ Spatial distribution of subsuface contaminants in each phase in 1he unsaturated and saturated ronss.

e e i i AP Publication 9234.2-25
L onamiartuerlomaion Mocusses o et EPA/540-R-93-080
+ Contaminant migration rates. .

: ?’JS&’:’:&L’:‘SE‘: St s (..ﬁ‘:&;ﬁ?nﬁéﬁimm sclubilios, densty, viscosity). PB93-963507

« Geochemical characieristics of subsuface media that atfect consaminant transport and falo
September 1993

« Other characteristics thal atfect distrnbution, traneport, and 1ate (6.9, vapor 1ranspor Gropamies).




SCM Approach
INn the DTSC Process

The California DTSC also requires the SCM approach as follows:

Define where the chemicals are, understand how they are moving,
identify applicable physical parameters for each contaminant, assess
how contaminant may migrate within existing site conditions, and

describe phase and location where contaminants are found.
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The Active Line Source Temperature Ligying Technique and its Aplication in Fy
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Data Quality Objectives Process

“DQO Process”

The DQO Process has been
applied at the SSFL
systematically to
characterize groundwater.

In this process, data gaps
are identified at each new
Investigation phase.


















































































































































































































































































































































































