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D35 Using SESOIL to Evaluate Contaminant-Release Time Frames in an 
Environmental Litigation Context

Mark A. Kauffman, Jr., BS*, McLane Environmental, LLC, 707 Alexander Road, Ste 206, Princeton, NJ 08540; and Charles F. McLane, 
PhD, McLane Environmental, LLC, 707 Alexander Road, Ste 206, Princeton, NJ 08540

The goal of this presentation is to demonstrate the application of the United States Environmental Protection Agency (USEPA) 

�GHYHORSHG�6HDVRQDO�6RLO��6(62,/��PRGHO�WR�DQDO\]H�FRQWDPLQDQW�WUDQVSRUW�WKURXJK�WKH�XQVDWXUDWHG�]RQH�WR�HVWLPDWH��LQ�FRQMXQFWLRQ�
with other environmental data and forensic techniques, contaminant-release timeframes.

This presentation will impact the forensic science community by providing pertinent information to illustrate how a tool developed 

SULPDULO\�IRU�HYDOXDWLRQ�RI�HQYLURQPHQWDO�GDWD� LQ�D�UHJXODWRU\�FRQWH[W�FDQ�EH�XVHG�WR�GHYHORS�VFLHQWL¿FDOO\�GHIHQVLEOH�DUJXPHQWV� LQ�
environmental litigation matters.

6(62,/��6(DVRQDO�62,/�FRPSDUWPHQW�PRGHO��LV�D��'�YHUWLFDO�IDWH�DQG�WUDQVSRUW�PRGHO�IRU�WKH�XQVDWXUDWHG�]RQH��ZKLFK�LV�GHVLJQHG�
to simultaneously simulate soil water movement and contaminant transport.  The model is based on mass balance and partitioning of 

the contaminant between dissolved, sorbed, vapor, and pure phases.  SESOIL simulates long-term pollutant fate and migration in the 

XQVDWXUDWHG�VRLO�]RQH��FRQVLGHULQJ���K\GURORJLF�F\FOH�RI�WKH�XQVDWXUDWHG�VRLO�]RQH��SROOXWDQW�FRQFHQWUDWLRQV�DQG�PDVVHV�LQ�ZDWHU��VRLO��DQG�
DLU�SKDVHV��SROOXWDQW�PLJUDWLRQ�WR�WKH�JURXQGZDWHU��DQG��SROOXWDQW�YRODWLOL]DWLRQ�DW�WKH�JURXQG�VXUIDFH�1

The SESOIL model was developed by the USEPA, and has been adopted by a number of federal entities (e.g., the United States 

'HSDUWPHQW�RI�(QHUJ\��DQG�VWDWH�UHJXODWRU\�ERGLHV��H�J���WKH�1HZ�-HUVH\�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ��IRU�XVH�LQ�HYDOXDWLQJ�
IXWXUH�LPSDFWV�WR�JURXQGZDWHU�IURP�VRLO�VRXUFH�]RQHV���%DVHG�RQ�WKLV�ZLGHVSUHDG�UHJXODWRU\�DFFHSWDQFH��WKH�6(62,/�PRGHO�SURYLGHV�
D�YDOXDEOH��VFLHQWL¿FDOO\�GHIHQVLEOH�WRRO�WKDW�FDQ�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�RWKHU�VLWH�VSHFL¿F�GDWD�WR�HYDOXDWH�IDWH�DQG�WUDQVSRUW�RI�
FRQWDPLQDQW�WUDYHO�WLPHV�LQ�WKH�XQVDWXUDWHG�]RQH�LQ�WKH�FRQWH[W�RI�HQYLURQPHQWDO�OLWLJDWLRQ���6SHFL¿FDOO\��DVVXPLQJ�WKDW�WKH�DSSUR[LPDWH�
GDWH�LQ�ZKLFK�JURXQGZDWHU�EHQHDWK�DQ�RYHUO\LQJ�FROXPQ�RI�VRLO�ZDV�¿UVW�LPSDFWHG�FDQ�EH�UHOLDEO\�HVWLPDWHG��6(62,/�PRGHOLQJ�DQDO\VHV�
can be performed to provide estimated timeframes of contaminant release at or near the land surface, which is often an important aspect 

in environmental litigation matters.

A case study will be presented in which the SESOIL model was used in an insurance litigation case to estimate the approximate start 

GDWH�RI�D�OHDN�IURP�DQ�XQGHUJURXQG�SHWUROHXP�SLSHOLQH���6LWH�VSHFL¿F�GDWD��LQFOXGLQJ�VRLO�WH[WXUH�LQIRUPDWLRQ�SURYLGHG�E\�OLWKRORJLF�ORJV��
soil concentration data from samples collected from vadose soils, and information obtained from other site investigation documents were 

XVHG�WR�GH¿QH�PRGHO�LQSXWV���7KH�UHVXOWV�RI�WKH�6(62,/�DQDO\VHV�ZHUH�WKHQ�FRPSDUHG�ZLWK�VLWH�JURXQGZDWHU�TXDOLW\�GDWD��LQFOXGLQJ�VDPSOH�
UHVXOWV�IRU�EHQ]HQH�DQG�WKH�JDVROLQH�DGGLWLYH�0HWK\O�WHUWLDU\�%XW\O�(WKHU��0W%(���WR�HVWLPDWH�WKH�DSSUR[LPDWH�GDWH�RI�FRPPHQFHPHQW�
of the pipeline release.  Corroboration of the SESOIL model results by other lines of evidence from the site historical record, as well 

DV�RWKHU�FRQVLGHUDWLRQV�WKDW�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�ZKHQ�XWLOL]LQJ�6(62,/�PRGHOLQJ�PHWKRGV�IRU�IRUHQVLF�SXUSRVHV��ZLOO�DOVR�EH�
discussed.
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