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ARCHIVE: Archived to revise and clarify the guidance within the document
(technical content remains accurate).  Refer to VA30007.05.004
for the updated document.  

TITLE: Use of Soil Partitioning Coefficient to Approximate Leaching*

(*DISCLAIMER*: * This technical decision is not applicable at all sites.  It is intended to reflect a

decision which was site specific.  This document describes the use of a method to assess the

vulnerability of a VAP property to ground water contamination via the leaching pathway.  This method

can only be used to develop “screening” levels and is not intended to replace the application of

SESOIL or VLEACH or other similar models to establish site-specific leach-based standards under

the VAP.  Consult with  the VAP before basing any decisions or opinions on this document.)
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QUESTION: Is there a simple method that can be used by a site-owner/volunteer
to provide sufficient proof that leaching of contaminants from the soil
to the underlying groundwater is not a concern at their site? 

ANSWER: Method: The determination of soil cleanup objectives that are
protective of ground water is based on the Water-Soil
Equilibrium Partition theory.  This theory relies on the
ability of organic carbon in soil to absorb contamination.
The allowable soil concentration of a contamination (the
concentration that can be left in soil and is still
protective of the ground water) is calculated using the
following method:

Cs = Foc * Koc * Cw

where:

Cs = allowable soil concentration or soil screening
number, ppm (mg/kg)

Foc = fraction of organic carbon in soil, unitless
Koc = partition coefficient between octanol and carbon

(obtained from literature), and
Cw = appropria te water  qua l i ty s tandard

(MCL/background/risk-based), ppm (mg/l)

The product of Foc and Koc is also referred to as Kd
(soil adsorption coefficient).  In case the Foc and Koc
values are unknown, a Kd value can be used instead.
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Application: The application of this method is illustrated through the
use of the following example:

If the water quality standard for TCE at a volunteer
property is 5 ppb (0.005 ppm) and the organic fraction
in soil is 0.15% (0.0015) * 204 * 0.005 = 0.00153 ppm
or 1.53 ppb.

Thus, any concentration in the soil in excess of 1.5 ppb
is a concern to protect the groundwater pathway.  This
does not infer that the cleanup number will be 1.5
ppb.  The volunteer could still conduct a site-specific
leaching assessment using a model or use the generic
leaching standards for the appropriate soil type.  The
inference that can be drawn, however, is that if the
concentrations in the soil are less than 1.5 ppb and
other site conditions (such as geology) favor the
conclusion that leaching is not a problem then the
volunteer need not perform a site-specific leaching
study.

SUMMARY: It should be kept in mind that leaching of contaminants is an
extremely site-specific phenomenon and one size does not fit all.
Site-specific contaminant conditions, geology, climate and sub-
surface conditions should always be taken into account before using
this method.  It should also be noted that this method is a screening
procedure at best and should be interpreted as such.  This method is
not intended to replace the application of leaching models to develop
site-specific leaching standards.  Instead, this method provides an
additional cushion of comfort when the geological, chemical or other
conditions at a site indicate that leaching of the contaminants is not
of concern but a site-specific assessment of leaching to prove the
same seems to be an overkill.

The major contaminant loss mechanisms occurring in the saturated
zone are volatilization of the contaminant, adsorption of the
contaminant to the soil particles and dissolution of the contaminant in
the soil water.  This methodology takes into account only the
adsorption of the contaminant on the soil particles and ignores all
other mechanisms.  Hence, it is used as a tool to develop screening
levels.


