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Abstract: Vapor phase transport of petroleum hydrocarbons and chlorinated solvents released into
the subsurface is a challenging problem that requires special investigation and interpretation
techniques. A case study is presented that illustrates the potential issues that can arise from historical
release(s) of volatile organic compounds (VOCs-such as perchloroethylene [PCE]) to the subsurface
and then into buildings (vapor intrusion). Site owner/developers are faced with deciphering fact from
possible conjecture from professionals hired to conduct site assessments. Lateral migration of vapor
contamination from one property to another can result in unnecessary burdens to properties adjacent
to a property where a significant release occurred.

Investigators faced with drilling through historical releases of chlorinated solvents in the subsurface
should proceed with caution to avoid creating additional contamination issues (cross-contamination),
i.e. prevent the situation from getting worse. A case study is presented that demonstrates the
challenges that arise from drilling through known chlorinated solvents in soil into shallow groundwater.

Keywords: Vapor intrusion, Chlorinated solvents, PCE, Cross-Contamination, Water supply, Property
line.

1. INTRODUCTION

Managing both petroleum hydrocarbon and chlorinated solvents releases to the subsurface is a large
challenge for developers and new property owners faced with dealing with contamination emanating
from adjacent or adjoining properties. Before rushing to judgment on the decision to move forward with
subsurface investigation and remediation on a new property owner's site, a proper independent
evaluation/study (due-diligence) of the subsurface contamination on adjacent properties should be
conducted. A case study is presented that is based on a soil vapor extraction system that was put in
operation after a consultant, who was engaged to perform an environmental assessment for an
impending real estate transaction, seemingly took the assignment and then recommended soil
remediation on the new property owner's site. It was demonstrated at a later date that the vapor
contamination plume was originating at a property to the north, not the new owner's site.

A consultant hired by a power company was engaged to perform a site assessment on a piece of land
donated by a city to the power company so that the terminus of a large, underground power trunk line
could be constructed. The donated piece of land was investigated by the power company’s consultant
to determine if there were any subsurface concerns as part of the grading/shoring operation of the
proposed structure. The consultant discovered a shallow PCE vapor plume in the shallow soils with
concentrations as high as 58,000. micrograms per cubic meter (ug/m3) of PCE and proceeded to drill
through this vapor cloud into the groundwater system in the following months without any special
precautions. As a result, the groundwater concentrations were elevated for it appeared that the
consultant dragged contamination into the groundwater system. After expert evaluation, additional
monitoring wells were subsequently constructed using drilling practices designed to minimize the
cross-contamination from the soil vapor into the groundwater system.
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2. PROPERTY LINE CONTAMINATION AND PROPER ENVIRONMENTAL
ASSESSMENT DEMONSTRATE REMEDIATION INADEQUACIES

As part of the environmental due-diligence of a commercial property transaction, the American Society
for Testing and Materials (ASTM) Standard Practice for Environmental Site Assessments-Phase |
Environmental Site Assessment Process (ASTM 1527-13) was utilized. ASTM 1527-13 states in
Section 9.4.1.4 on page 18 “To the extent that indications of past uses of adjoining properties are
visually and/or physically observed on the site visit, or are identified in the interviews or record review,
they shall be noted and past uses so identified shall be described in the report if they are likely to
indicate recognized environmental conditions in connection with the adjoining properties or the
property.” As such, an environmental investigator is responsible for examining the environmental
records and current environmental remediation activities at adjoining sites/properties to the subject
property for which a purchase is being contemplated. Figure 1 below is a cross-section approximately
10 m to the north of the property line of the subject property that shows the extent of
tetrachloroethylene (PCE) plume. The geology of the area is a comprised of alternating sand and
clay/silt layers that vary in thickness from 5 to 10 feet (~ 2.5 m) generally speaking. The fine-grained
layers tend to trap or store chlorinated solvents and the vapors are slowly released over time (by
molecular diffusion-much like perfume/cologne escaping from an opened bottle).
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Figure 1. Cross-section of PCE contamination with depth (ug/kg) approximately 35 feet (10 m) north of
the property line of the subject site. Bolded lines/shapes represent the 500 ug/kg contour lines.

In the year prior to the consultant performing the due-diligence for the prospective property owner, an
investigation report was published (public domain and available at a local environmental regulatory
agency) for the site to the north of the property line which contained Figure 1. The investigation report
also discussed the site revitalization and decommissioning plan that was slated to take approximately
one year. This site was a large battery manufacturing facility, in business for over 40 years, midway
through the process of decommissioning at the time the subject property owner's consultant was
reporting on the subject properties due diligence investigation. The consultant did not report this
information to the prospective property owner but focused his investigation on residual PCE from a
former clarifier on the subject property that was investigated, remediated (by vapor extraction) and
closed by the regulatory agency twelve years earlier. The consultant proposed and performed an
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Table 1 contains the PCE concentrations in soil on the site to the north, as a function of depth and
distance from the property line, and the resulting soil vapor concentrations on the subject site. Figure 2
shows the contours of PCE vapor on the property to the north at five feet below the surface prepared
by their consultant and the pre-remediation vertically averaged PCE vapor contours on the subject site
(5 to 60 feet below the surface) prepared by the consultant to the subject site owner. The full vertical
extent of contamination on the property to the north is shown in Figure 1. The consultant for the
subject site convinced the new property owner that the site would be cleaned up with relative ease
and within a year after the property owner's purchase of the site. As you can see by the consultant's
own depiction of the PCE vapor plume in Figure 2 in red, the PCE is clearly emanating from the
property to the north of the property line. The former clarifier on the subject site is mapped near the
bottom tip/green portion of the plume and clearly not the source of PCE vapors on the subject site.

The consultant to the subject site owner was unable to remediate the subject site to regulatory limits
after four years of remedial activities using vapor extraction because the source of PCE vapors was
located on the other side of the property line. The consultant kept promising his client that cleanup
would be completed with more time and money. That did not happen and after approximately four
years, the property owner realized that something was amiss with the situation. The local regulatory
agency will not close the site until the remediation is completed, which is now contingent upon indoor
air concentration limits of PCE. In addition, the regulatory agency is requiring that other VOCs to be
reduced below strict standards for human exposure. The project is now in a state of flux and the
property owner is considering suing the property to the north for cost recovery and to assume the
responsibility for site cleanup. The consultant for the subject site was released of his duties and the
property owner hired a competent and ethical environmental professional to assume oversight of the
cleanup strategy.

The PCE contamination from the source left in place at the property to the north creates a vapor
intrusion risk to buildings in vicinity of the plume. The recent regulatory standards in effect at most
states in the USA have a component of soil gas and indoor air quality assessment for remediation
alternative evaluations. At this particular site, the site was closed by the local oversight Agency twenty
years ago and would not have been re-opened by the State or the County based upon any residual
vapors from the clarifier remediation. The previous consultant has created regulatory challenges and
legal liability for the new subject property owner.

[Intentionally Left Blank]




3. CROSS-CONTAMINATION ISSUES & WATER SUPPLY PROTECTION
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4. CONCLUSIONS

The two main topics in this paper are associated with the proper characterization and management of
PCE in the subsurface. The first topic of the paper addressed the importance of investigating
properties that are in the vicinity of a property that is potentially going to be purchased by an entity. If
the due-diligence is flawed, the future property owner of the property which is the subject of due-
diligence can be faced with unexpected monetary and regulatory liabilities. Legal liabilities are also a
possibility for improper due-diligence may lead to lawsuit with the surrounding properties that could
have impacted the subject property.

The second topic of this paper addressed the critical importance of minimizing cross-contamination
when investigating chlorinated solvents in the subsurface. When an investigator knowingly drills
through known PCE-impacted soil/soil vapor into confined groundwater, there are a host of problems
that can result. When drilling through known contamination, preventative measures must be taken. If
the investigator causes groundwater contamination as a result of hasty and improper investigation
methods, large liabilities can result to both the site owner and the investigator. An ounce of prevention
is worth a pound of cure when drilling through chlorinated solvent impacted sites.
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