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Transport and Fate 
of Contaminants in Groundwater

Transport:

– The movement of chemicals under the 

influence of physical processes (e.g. 

advection, diffusion) 

Fate:

– Contaminant change into other chemical species

– Contaminant transfer to subsurface solids or 
surface environments







The RI and SCM are Based on the 
Scientific Method

RI

SCM



The Scientific Method

Examination of 

multiple working 

hypotheses and 

continual 

skepticism are the 

essential elements 

of the scientific 

method.  



Two Complimentary Approaches for 
Evaluating SSFL Groundwater

I II

Remedial
Investigation Report

Site Conceptual
Model Compendium

Inductive Approach Deductive Approach

Structured 
compilation of 

relevant data and 
observations 

reviewed by DTSC

Hypothesis 
formulated from initial 

observations and 
scientific theory 

created in peer-
reviewable modules

leads to:
Tested, modified, and

confirmed by:

Concluding 
hypothesis

Supporting 
observations and data
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Investigation Report



Site Conceptual Model (SCM) Definition

• The SCM organizes information in a clear 
and transparent structure and facilitates 
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 



SCM Approach U.S. EPA (1993)

USEPA

Publication 9234.2-25

EPA/540-R-93-080

PB93-963507

September 1993



SCM Approach 
in 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. 



The RI and SCM are Based on the 
Scientific Method

RI

SCM

64 Articles



What Does ‘Peer Reviewed’ Mean?

The article is critically 

reviewed by anonymous  

scientists selected by the 

editor as peers:

A peer has an 

established record of 

conducting science in the 

specific topic area of the 

article 



Data Quality Objectives Process

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

“DQO Process”

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






















































































































































































































































