
ENVIRONMENTAL MINUTE 
Conceptual Site Models (Part 4 of 8) 

Now Dig In - Basic Geology 
In our Environmental Minute #3, we discussed the importance of researching the literature to 
develop an understanding of your site geology prior to actually collecting site-specific subsur-
face information (drilling, sampling, geophysics, testing, etc.).   

Armed with that research, you can prepare an informed scope 
of work (where to drill, how deep, type of geology anticipated, 
etc.) to gather site-specific geologic data.  To be successful at 
characterizing a site for remediation, it is important to deter-
mine as much as possible from site-specific data and put that 
into context with the literature. 

The importance of gathering representative and useful geo-
logic data cannot be overstated. And these data are often 
gathered within the constraints of a limited amount of time and 
a limited budget.  But even at the most thoroughly investigated 
sites, we only know the geology, groundwater, and contami-
nant distribution in an exceedingly small percentage of the 
site.  Think about 5 or 10 soil borings at a couple inches in 
diameter each over a one acre site.  A few needles in a hay-
stack!  

Rock or Soil:  Understanding what affects contaminant 
transport at your site. 

As we have stated frequently in this and previous Environ-
mental Minutes, understanding subsurface conditions is critical 
to remediation success.  However, based on the number of 
failed remediation efforts that we see that are the products of 
poorly-characterized sites, it’s clear not everyone feels the 
same way we do.  Soil borings are where we start to under-
stand the subsurface … what do your soil borings look like? 

If you have recently had work done on one of your sites, look at 
the soil boring logs.  Do they provide a detailed description of 
the soil including:  grain-size distribution, moisture conditions, 
indications of impact like odor or staining, and indications of 
structure?  Or are the descriptions brief, sporadic, and vague as 
if the field person is inexperienced or without specialized train-
ing as a geologist, engineer, or environmental scientist? 

Understanding soil conditions is one of the keys to our success at 
getting it right the first time.  Soil is so essential to understanding 
how chemicals behave in the subsurface that in the late 1980s, 
our company founder, Dr. James Dragun (a soil chemist), devoted 
countless hours to researching his treatise:  “The Soil Chemistry 
of Hazardous Materials.” Jim’s book has 800+ pages explaining 
how soil interacts with chemicals.  

If you have soil boring logs from a project, take a look at them to 
see where you fit in the continuum of understanding soil condi-
tions.  This is the foundation for the success of your site remedia-
tion. 

A soil can develop in many different ways from many different  
“parent” materials.  The ability of a soil to transmit groundwater  
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Critical to the site characterization 
process is an experienced profes-
sional logging soil borings.  

Contamination enters the site, but 
how those contaminants move, 
how fast they move, and their 
ultimate “fate” rests on under-
standing the subsurface condi-
tions.  If you don’t understand site 
conditions, you have nothing more 
than a “black box.”  



DRAGUN CORPORATION’S ENVIRONMENTAL MINUTE       MAY 2015,  Page 2 

      

So, by doing your homework and designing a scope of work 
that provides accurate and useful geologic data, you turn 
your proverbial “black box” into a whiter shade of gray, which 
becomes a useful basis for a robust, conceptual site model.  

and how contaminants move in it depends largely on the  
parent material.  Soil can form from deposits from glaciers, 
rivers (fluvial), lakes (lacustrine), seas (marine), or wind 
(aeolian).  Soil can also be residual from weathering of rock 
in place.  Knowing something about how the soil originated 
and the characteristics of this soil will provide another clue 
about how water and contaminates might move.  

Soil factors that affect how groundwater moves and chemi-
cals are transported include: 

 How much:  gravel, sand, silt, clay? 
 Are the soil particles uniform in size? 
 How are soil deposits inter-related? 
 Is the soil structured? 

We are all familiar with gravel and sand sizes because we 
see them fairly routinely.  With sand and gravel as your point 
of reference, silt is smaller than a sand size and clay particles 
are microscopic. 

And clay is not always “just clay.”  Clay is commonly frac-
tured, which may allow groundwater and contaminants to 
move “light-years” faster than massive clayey soils.  The 
tricky thing about fractures in clays is that they are commonly 
vertical, and they become less open and less common with 
depth.  So how can you find them with a conventional drill rig 
that drills vertically?  You can’t.  There are special techniques 
that you must use in order to find these fractures, but that is 
the subject for another Environmental Minute.    

Although we encounter soil at virtually every site, at many 
sites, we also have to understand how bedrock affects the 
fate and transport of contaminants.  Where soil is an uncon-
solidated aggregate of minerals and various other compo-
nents, rock is a consolidated aggregate of minerals.  When it 
comes to groundwater movement and chemical transport, 
rock and soil influences can be quite different.  

There are three main classifications of rocks based on how 
they were formed.  These are discussed in any introductory 
geology text book.  In most remediation projects, the type of 
rock is not nearly as important as how it transmits water and, 
consequently, contamination.  

Whether rock is massive, structured (fractures in it), or 
weathered (breaking down chemically and/or physically) is 
critical.  Soil can also be structured.  Theses photos show 
massive soil and rock and some examples of structured soil 
and rock.  Imagine how groundwater would move in each of 
these, and think how difficult it would be to characterize sites 
when these types of soil and rock are covered by other soil 
and are only visible at a few boreholes.  
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In our next Environmental Minute, we will “just add water” and discuss how geology and groundwater influence the movement of 
chemicals in the subsurface.  If you have questions about this series of Environmental Minutes, or if you have an immediate 
question or concern, please contact Dr. Michael Sklash (msklash@dragun.com) at 248-932-0228, ext 120. 


