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Over roughly the past decade, vapor intrusion has gone from an underappreciated and 
sometimes discounted environmental issue in environmental investigations to a “top-of-mind” and 
serious issue that often drives buyer’s, seller’s, tenant’s and lender’s focus when evaluating 
whether potential environmental issues are going to slow down or even stop your real estate project 
in its tracks. In this article we will explain what vapor intrusion is, how it is viewed by federal and 
state regulators, and  how it comes into play in the real world of real estate development and 
transactions. 

I. VAPOR INTRUSION – WHAT IS IT? 

Vapor Intrusion (“VI”) is the general term given to migration of hazardous vapors from 
any subsurface vapor sources, such as contaminated soil or groundwater, through the soil and into 
an overlying building or structure.1 Volatile chemicals in soil or groundwater can emit vapors that 
may then migrate through subsurface soils and into indoor air spaces of overlying buildings in 
ways similar to that of radon gas seeping into homes. Volatile chemicals may include volatile 
organic compounds (“VOCs”), select semi-volatile organic compounds (“SVOCs”), and some 
inorganic compounds such as elemental mercury. Often, these vapors cannot be entirely eliminated 
and then the main concern is whether remaining low concentrations of these contaminants pose an 
unacceptable risk of chronic health effects due to long-term exposure to building occupants.  

In the world of real estate development, VI issues commonly arise when a building is 
constructed over or near a former drycleaner, service station, gas station or other industrial site. A 
building with a current dry cleaner,2 service station, or industrial operation can pose issues too,  if 
historic spills and leaks were not immediately contained or fully cleaned up. Dry cleaning 
operations have historically used (any many still use) a solvent called tetrachloroethylene (also 
referred to as PCE or PERC). Chemicals of concern for service stations and gas stations tend to be 
PCE, while trichloroethylene (TCE) is often used as a degreaser for metal parts in industrial 
businesses. Other solvents and adhesives and petroleum can also present VI concerns. While these 
chemicals pose different health and human safety concerns, they are all potential VI contaminants. 

                                                
1 U.S. Environmental Protection Agency Office of Solid Waste and Emergency Response, Technical Guide For 
Assessing and Mitigating The VI Pathway From Subsurface Vapor Sources To Indoor Air, OSWER Publication 
9200.2-154, June 2015, (“Federal Guidance”). 
2 Many dry cleaning shops in strip malls only operate as drop off and pick up locations – no actual dry cleaning is 
done at these locations. Drop-off/pick-up locations do not pose a VI risk to neighboring tenants or future construction 
as dry cleaning chemicals are not used in those locations. If a former drycleaner is identified during the due diligence 
process, potential VI concerns can be eliminated if it can be determined that the location was solely used for drop off 
and pick up. It is important to note that many long-standing shops that once had actual dry cleaning operations at some 
time later converted to just a drop-off/pick-up location. 
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Before the development of modern environmental regulations, less attention was paid to 
the proper disposal of hazardous chemicals and cleanup of spills. Spills of dry cleaning solvents 
and other chemical were not uncommon, and because of the chemical compositions of PCE and 
TCE they readily migrate through unsealed concrete floors and concrete or asphalt parking lots. 
Even if spills or leaks of solvents appear to be contained by a hard surface, they can move rather 
quickly into, and through, the hard floor or pavement and enter the environment. The same 
properties that allow PCE and TCE to migrate through concrete floors also allow them to migrate 
rapidly through soil and rock once they are in the natural environment. 

The figure below illustrates how vapor intrusion occurs when a building is constructed over 
soil and groundwater contaminated with VOC.  

 
Figure 1: How VI works (http://www2.epa.gov/vaporintrusion/what-vapor-intrusion) 
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II. FEDERAL GUIDANCE FOR ADDRESSING VAPOR INTRUSION 

A. THE ASTM PHASE I STANDARD 

VI has grown from a comparatively minor legal issue to become a major part of 
environmental regulation and a significant concern for many purchasers and developers of 
commercial real estate. VI is now recognized as a driver of environmental investigation and 
remediation not only at the state and federal level, but by the American Society for Testing and 
Materials (“ASTM”) in the context of updating its standard for conducting a pre-purchase Phase I 
Environmental Site Assessments (“Phase I”). Conducting a pre-purchase Phase I is intended to 
identify Recognized Environmental Conditions (“RECs”)3 in connection with a property, typically 
commercial or industrial real estate, and is intended to reflect a commercially prudent and 
reasonable inquiry.4  Pre-purchase Phase I’s are considered a “best practice” to allow a prospective 
purchaser to satisfy the requirements of the All Appropriate Inquiry Rule (“AAI Rule”). Satisfying 
the requirements of the AAI Rule gives a purchaser of contaminated property a layer of protection 
from liability under the federal Comprehensive Environmental Response, Compensation, and 
Liability Act5 (“CERCLA”) for environmental cleanup of the newly-acquired contaminated 
property. 

The ASTM Phase I standard is updated and reissued every seven years, and the EPA 
traditionally revises its AAI Rule to reflect the revised standard. The ASTM Phase I standard was 
updated in 2013 and was officially adopted by the U.S. Environmental Protection Agency (“EPA”) 
on December 30, 2013.6,7 Under the revised 2013 ASTM Phase I standard, VI is now explicitly 
recognized as a migration pathway for contamination which means that an environmental 
consultant must consider whether there is a potential VI issue that should be identified as a REC 
in the Phase I report.8,9 

                                                
3 A REC is defined as “the presence or likely presence of any hazardous substances or petroleum products in, on, or 
at a property: (1) due to release to the environment; (2) under conditions indicative of a release to the environment; or 
(3) under conditions that pose a material threat of a future release to the environment.”  
4 ASTM E1527-13, Standard Practice for Environmental Site Assessments: Phase I Environmental Site Assessment 
Process, Section 4.1, ASTM International, West Conshohocken, PA, 2013, www.astm.org. 
5 Comprehensive Environmental Response, Compensation, and Liability Act (Superfund), 42 U.S.C. §§9601, et. seq 
6 Amendment to Standards and Practices for All Appropriate Inquiries Under CERCLA, 78 Fed. Reg. 79319 (Dec. 
30, 2013). 
7 The 2013 ASTM Standard updates the 2005 ASTM Standard and impacts anyone who plans on buying, selling, or 
refinancing property. 
8 In promulgating the rule that accepted the ASTM E 1527-13 standard as fulfilling the requirements of AAI, EPA 
stated that in its opinion, the VI pathway should always have been investigated as part of a Phase I. Specifically, it 
stated that “[i]n the case of vapor releases, or the potential presence or migration of vapors associated with hazardous 
substances or petroleum products, EPA notes that both the All Appropriate Inquiries Rule and the ASTM E1527–05 
standard already call for the identification of potential vapor releases or vapor migration at a property, to the extent 
they are indicative of a release or threatened release of hazardous substances…EPA wishes to be clear that, in its view, 
vapor migration has always been a relevant potential source of release or threatened release that, depending on site-
specific conditions, may warrant identification when conducting all appropriate inquiries.” 78 Fed. Reg. 79319, 79321. 
9 The standard clarifies that the definition of “migrate” includes releases that migrate in vapor in the subsurface. 
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Because the old Phase I standard excluded consideration of indoor air quality concerns, VI 
risks were generally not considered in Phase I ESA reports. However, under the 2013 ASTM Phase 
I standard, environmental professionals must assess possible indoor air quality impacts from VI 
pathways, if there is surface soil or groundwater contamination at or near the subject property. As 
a result, current Phase I reports will more frequently identify VI issues since consultants may no 
longer use the “indoor air quality” exception to exclude VI from the scope of the Phase I ESA. 
This may cause delays in transactions, new construction and redevelopment because VI issues will 
need to be addressed. 

B. GUIDANCE FROM EPA 

Guidance from the EPA has evolved as well. The EPA’s Technical Guidance Document 
(the “Federal Guidance”) exemplifies this phenomenon, as the EPA has struggled to transform a 
tentative draft statement into authoritative regulatory guidance.10 

Public concern over VI in buildings dates from at least the mid-1970’s; yet the EPA 
published no guidance on the subject until 2002. That year witnessed the issuance, by the EPA’s 
Office of Solid Waste and Emergency Response (“OSWER”), of draft guidance on VI (“Draft VI 
Guidance”).11 The Draft VI Guidance elicited hundreds of public comments, but the EPA dropped, 
for several years, any plan of modifying or finalizing that guidance. Nevertheless, in 2009 the 
EPA’s Assistant Administrator for Solid Waste and Emergency Response issued a memorandum 
that suggested the use of “multiple lines of evidence” when evaluating VI risks.  Such a reliance 
on multiple data sets (groundwater, soil gas, subslab gas, indoor air) would help compensate for 
the weaknesses inherent in each form of data.12 Also in 2009, the EPA’s own Inspector General 
made a number of comments in relation to the Draft VI Guidance. Ultimately, both sets of 
suggestions were largely incorporated in the revised draft guidance that the EPA published in April 
of 2013, and the final VI guidance published in June of 2015.13 

 This new Federal Guidance is not, formally, a regulation, as its disclaimer states that it 
“does not impose any requirements or obligations on the EPA, the states or tribal governments, or 
the regulated community.” Rather, the “sources of authority and requirements for addressing 
subsurface VI are the relevant statutes [particularly CERCLA and RCRA14] and regulations…EPA 
decision-makers retain the discretion to adopt or approve approaches on a case-by-case basis that 
differ from this guidance document, where appropriate, as long as the administrative record 
supporting its decision provides an adequate basis and reasoned explanation for doing so.”15   

                                                
10 See Federal Guidance. 
11 See Environmental Aspects of Real Estate and Commercial Transactions, (2011, 4th ed., edited by James B. Witkin, 
published by American Bar Association), ch. 13 (“Indoor Air Quality/Vapor Intrusion” by Laurence S. Kirsch and 
Shailesh R. Sahay (“Kirsch and Sahay”)), p. 501.  
12 See Kirsch and Sahay at 501. 
13 See Federal Guidance at xiii. 
14 Resource Conservation and Recovery Act, 42 U.S.C. §§6901 et. seq. 
15 See Federal Guidance at i. 
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In fact, wide regulatory discretion is a common theme in both federal and state regulatory 
guidance on VI. With such guidance still emerging at both the federal and state levels, regulators 
appear hesitant to commit themselves to specific parameters that either will or will not warrant 
remedial action for VI problems. Although this regulatory uncertainty is doubtless frustrating, both 
the new Federal Guidance and the guidance documents of selected states show certain common 
elements. These common elements include the requirement of a preliminary assessment of VI 
risks, the construction of a Conceptual Site Model to evaluate those risks and to determine whether 
a more detailed investigation is necessary, the need to decide whether a complete “VI pathway 
exists,” and the imperative to conduct remediation measures if such a pathway is found. A 
summary of federal and selected state guidance documents is provided below. 

1. The “VI Pathway” 

 The recent Federal Guidance rests on a conceptual model of “VI pathways.”  A VI pathway 
is complete for a given building or group of buildings when all five of the following conditions 
are met: 

 1) A subsurface source of vapor-forming chemicals is present (e.g., in the soil or in 
groundwater) underneath or near the buildings; 

 2) Vapors form and have a route along which to migrate (be transported) toward the 
buildings; 

 3) The buildings are susceptible to soil gas entry, which means openings exist for the vapors 
to enter the building and driving ‘forces’ exist to draw the vapors from the subsurface through the 
openings into the buildings; 

 4) One or more vapor-forming chemicals comprising the subsurface vapor sources are also 
present in the indoor environment; and 

 5) The building is occupied by one or more individuals when the vapor-forming 
chemical(s) is (or are) present indoors.16 

If all five of these conditions are met, there is said to be a “complete” VI pathway, which 
requires a detailed analysis to determine if response actions are warranted. However, even if there 
is no complete pathway, the EPA recommends that one must determine whether a “potential” 
pathway exists. For this purpose a “potential” pathway exists when Conditions (1) and (2), above, 
are met, and Conditions (3), (4), and (5) are reasonably expected to be met in the future.17 

  

                                                
16 See Federal Guidance at 19. 
17 See id. at xi and xii. 
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2. Vapor Intrusion-Preliminary Analysis 

The Federal Guidance contemplates two levels of site analysis with respect to VI: a 
preliminary analysis and, if necessary, a detailed investigation. The former would be conducted as 
part of an initial site assessment, and the latter only if the preliminary analysis reveals that 
subsurface contamination with vapor-forming chemicals may be present underlying or near 
buildings.18 

The preliminary analysis is a review of available information regarding the subject 
property. Such a preliminary analysis includes, at a minimum, available information about the 
potential subsurface vapor sources and the current use of any buildings on the subject property. 
This analysis will include a review of property and government records that show past chemical 
uses at the subject site, as well as other records such as spill databases, title abstracts, historical 
aerial photography, and reports from environmental databases.19 In some cases an analysis of 
nearby or contiguous properties will also be appropriate, in order to ascertain whether those 
properties contain sources of subsurface vapors that could migrate to the subject property.  The 
examination should at least include all properties within a 100-foot radius of the building being 
examined.20  However, in some settings vapor migration can occur at greater distances, and the 
Federal Guidance describes such “preferential pathways” for migration, and provides generic 
attenuation factors to assist in determining when there is a risk of such greater-distance migration.21 

The preliminary analysis should also include information about the site and nearby 
properties, including the occurrence of odors, reports of dumping liquids or other observations of 
unreported waste disposal. In conducting the preliminary analysis, attention should also be paid to 
any reports of dizziness, nausea, or other adverse physiological conditions in the building’s 
occupants, and to any reports of wet basements or other evidence of subsurface intrusion of 
groundwater reported by prior owners or occupants.22 

There is a chance, of course, that the preliminary analysis will itself yield information 
indicating a need for response or remediation. This is especially the case if building occupants 
report odors (particularly “chemical,” “solvent,” or “gasoline” odors). Likewise, reports of actual 
physiological effects (if confirmed after investigation) or wet basements in areas where 
groundwater is known to contain vapor-forming chemicals, are conditions that may demand 
responsive action.23   

                                                
18 See id. at xiv; see also Management Systems Approach to Building Vapor Intrusion: A Facility Manager’s Guide, 
Geoffrey Robert Bijak,  Remediation, Spring 2014, Wiley Periodicals, Inc. at 113-114 (“Bijak”) (describing initial 
and secondary screening). 
19 See Bijak at 113. 
20 See Bijak at 114. 
21 See “EPA Releases Final ‘Technical Guide for Assessing and Mitigation the Vapor Intrusion Pathway from 
Subsurface Sources to Indoor Air,” Helen Dawson, 2015, on pp. 2-3, at http://www.geosyntec.com/UI/pdf/Geosyntec-
Vapor-Intrusion-Guidance.pdf. (“Dawson”).   
22 See Federal Guidance at 49-50. 
23 See Federal Guidance at 51; see also Federal Guidance at §3.1, for information on chemicals considered to be 
“vapor-forming.”  In addition, the Interstate Guidance promulgated by the Interstate Technology and Resource 
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Assuming that nothing is found in the preliminary analysis that warrants responsive action, 
one must assess whether the findings of that analysis justify a more detailed investigation.  Ideally, 
the preliminary analysis will have gathered data on all five conditions of the “VI pathway,” but 
the EPA will at least expect that analysis to determine whether the first and fifth conditions are 
met, i.e., whether the available information indicates a potential for vapor-forming chemicals to 
be present in the subsurface and whether the site contains buildings or has the potential for 
buildings. If the preliminary analysis (based on sufficient information) indicates that neither of 
these conditions are met, then further VI assessments are generally not warranted.24  However, the 
EPA counsels caution before one reaches a definite conclusion that vapor intrusion is not a risk.25 

No further assessment is needed if only the first vapor pathway condition is met (i.e, there 
is a potential for subsurface vapors but no actual or potential buildings). In that instance, however, 
institutional controls should be put in place to either a) prevent new buildings, or b) ensure 
additional VI investigation if new buildings are to be built. Such controls could include deed 
restrictions or government controls to restrict use of the property or future buildings on it without 
necessary remediation efforts.26 

If the preliminary analysis reveals both the first and fifth conditions of a VI pathway—that 
is, if there is a potential that vapor-forming chemicals exist in the subsurface and that there are or 
will be buildings on the property—then a more detailed investigation is needed.27 

3. Vapor Intrusion Investigation 

A detailed vapor intrusion investigation consists of several stages.  The first stage is the 
formulation—based on available information—of a Conceptual Site Model (“CSM”). “The CSM 
portrays the current understanding of site-specific conditions, including the nature and extent of 
contamination, contaminant fate and transport routes, potential “receptors” and contaminant 
exposure pathways.”28  The recent Federal Guidance “places greater emphasis on the importance 
of an adequate … CSM to guide planning and scoping of a vapor intrusion investigation to assist 
with assessment and risk management decisions and recommends updating the CSM as additional 
information and insights are generated.”29  Although the CSM need not be quantitative or 
mathematical, it should not be simplistic or incomplete, either.  The CSM should be the foundation 
of a work plan that includes a scaled map of known subsurface contamination, a description of 

                                                
Council in 2007 also recommends prompt action in the event of immediate, acute exposures.  See  ITRC (Interstate 
Technology & Regulatory Council).  2007.  Vapor Intrusion Pathway:  A Practical Guideline.   VI-1.  Washington, 
D.C.:  Interstate Technology & Regulatory Council, Vapor Intrusion Team.  www.itrcweb.org. (“Interstate 
Guidance”). 
24 See Federal Guidance at 38 (Figure 3-1) for a chart indicating the decision-making process with respect to VI; see 
also Federal Guidance at 53. 
25 See Siegel, Lenny, Final at Last: Notes on EPA’s VI Technical Guide, August 2015, at 8. 
http://www.cpeo.org/pubs/FinalatLast.pdf. 
26 See Federal Guidance at 157-166. 
27 See Federal Guidance at 61; see also Federal Guidance at 38, Figure 3-1. 
28 See Federal Guidance at 63.   
29 See Dawson at 2. 
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sampling methods, locations, and procedures, and a review of the analytic and laboratory methods 
to be used in assessing the samples.30 

The investigation should be designed to do the following:  1) characterize the nature and 
extent of vapor sources, 2) test indoor air, 3) characterize vapor migration in the vadose zone, and 
4) evaluate air pollution contributions from other background sources.31  Specific details are 
important with respect to each of these processes.  Ascertaining the nature and extent of vapor 
sources will likely require groundwater and soil gas sampling (in part to determine the extent of 
any subsurface “plume” of contaminated groundwater).32  Indoor air sampling requires careful 
attention to distinguish contributions and indoor and ambient air sources from air pollution arising 
from subsurface vapor.33  The characteristics of the “vadose zone,” (i.e, that portion of the 
subsurface stretching from near the top of the ground surface to the water table) are important to 
understand because these characteristics influence the rate and direction of vapor migration.  This 
portion of the investigation will usually require a soil gas survey coupled with an understanding 
of the geological characteristics of that zone, in order to assess the extent to which known vapor 
sources will migrate. And of course, the investigation should screen for background sources of 
vapor-forming chemicals (in outdoor air, or in indoor commercial or consumer products).34  
Background sources are sometimes hard to identify but can include off-gassing from dry-cleaned 
clothes, cleaning chemicals, maintenance products, etc. 

The goal of the investigation is to have sufficient data upon which an informed, site-
specific decision can be made.  A sufficiency of data is reflected in a CSM that is based upon 
multiple lines of concordant evidence (multiple lines of evidence are particularly important to 
justify a decision to take no further action).35  If the lines of evidence are not concordant, and if 
the weight of evidence does not support a confident decision, the CSM may need to be evaluated 
and/or additional sampling or testing performed.   

If sufficient data exists to support the CSM, the sampled chemical concentrations should 
be assessed for health-based risk based upon the EPA’s VI Screening Levels (“VISLs”).36 The 
EPA maintains an online VISL calculator with generic groundwater and soil/subslab vapor 
screening levels to assist with this process.37 Last June (at the same time that the new Guidance 
was published) the EPA added more than 100 chemicals to the list of volatile compounds in the 
Regional Screening Level tables.38   

                                                
30 See Interstate Guidance at 12-13; 26-27. 
31 See Federal Guidance at 64 (Figure 1). 
32 See Federal Guidance at 72-75, and at 103-105. 
33 See Federal Guidance at 80-85. 
34 See Federal Guidance at 74-76; 81-83. 
35 See Dawson at 2. 
36 See Federal Guidance at 106-112. 
37 See http://www2.epa.gov/vaporintrusion; see also Dawson at 4-5. 
38 See Golder Summary:  EPA’s 2015 Vapor Intrusion Guidance, Marie Lewis and Ian Hers, available from Golder 
Associates at www.golder.com. 
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In addition, the available data should be evaluated to determine whether there is a complete 
VI pathway; that is, to determine if all five conditions of such pathway are met. If a complete 
pathway exists, then (in conjunction with the other data collected and VISL calculations) an overall 
human health risk assessment should be performed to determine whether remedial action is 
warranted.39  The principles for conducting such an assessment—and in particular for assessing 
carcinogenic risk—are contained or referred to in the Federal Guidance.40 

4. Remedial Action 

 There are many possible responsive actions permitted by the Federal Guidance.41  Although 
many factors will be weighed when determining the appropriate responsive action—including the 
nature of the subsurface vapor source (i.e, groundwater, vadose zone soils, sewer lines), the 
magnitude of the exposure above cleanup levels, the severity of the health hazard, and the features 
of the building, the EPA’s paramount recommendation is to “limit the amount of time individuals 
are exposed to concentrations that correspond to unacceptable human health risk.”42   

 The preferred long-term remedial measure is to eliminate or substantially reduce the level 
of contamination in the subsurface vapor source, through measures such as the removal of 
contaminated soil or groundwater, decontaminating or rehabilitating sewer lines which may be 
preferential pathways for vapor intrusion, or treating contaminated soil or groundwater in situ, 
either through soil vapor extraction or other means.  If this cannot be done quickly, it may be 
appropriate to undertake interim remedial measures for occupied buildings, such as sealing major 
openings for soil gas entry, treating indoor air or adjusting HVAC systems (enhanced fresh air 
turnover).  Interim measures are not a substitute for long-term remedial measures. 

III. STATE VI GUIDANCE 

At least thirty-five states have promulgated vapor intrusion guidance.  The specifics of such 
guidance vary from state to state. We have chosen to briefly summarize the guidance provided by 
three representative states:  California, New York, and Ohio.  California has a particularly 
structured and sophisticated VI guidance and still allows use of the Johnson and Ettinger VI model; 
the VI guidance of New York and Ohio, by contrast, is somewhat simpler and more typical of what 
may be found in other states.43  For generally applicable principles, we recommend consulting the 
guidance promulgated by the Interstate Technology & Regulatory Council (“Interstate 
Guidance”).44 

                                                
39 See Dawson at 5. 
40 See Federal Guidance at 122-128. 
41 These options are summarized in the Federal Guidance at p. 133, Table 1. 
42 See Federal Guidance at 132. 
43 In fact, New York’s guidance has been among those used by the Interstate Technology and Regualtory Council to 
create a common guidance framework for use by all states.  See Environmental Aspects of Real Estate and Commercial 
Transactions, (2011, 4th ed., edited by James B. Witkin, published by American Bar Association), ch. 13 (“Indoor Air 
Quality/Vapor Intrusion” by Laurence S. Kirsch and Shailesh R. Sahay), p. 502. 
44 See generally, Interstate Guidance. 
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A. CALIFORNIA VI GUIDANCE 

 California has published detailed guidance on VI. This guidance, promulgated by the 
California Department of Toxic Substances Control, can be found online.45  The relationship and 
application of these guidance materials—along with California’s preferred process for assessing 
VI risks—is portrayed graphically in the flowchart below and at 
http://dtsc.ca.gov/SiteCleanup/upload/VI_Flow_Chart.pdf.   

 
Figure 2: Cal/EPA Resources for Identifying and Mitigating Risk Associated with VI into Indoor 
Air 
 
 The most important of these materials is the Final Guidance for the Evaluation and 
Mitigation of Subsurface VI to Indoor Air (“California Guidance”).46  Although not a regulation, 
the California Guidance, by its terms, expects that it will be used by environmental consultants 
and property developers.47   

                                                
45 See https://www.dtsc.ca.gov/SiteCleanup/Vapor_Intrusion.cfm. 
46 See http://www.dtsc.ca.gov/AssessingRisk/upload/Final_VIG_Oct_2011.pdf. 
47 See California Guidance at 3. 
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The California Guidance (like the Federal Guidance) sets forth a step-by-step procedure 
for assessing and mitigating VI risk.48  The initial assessment—somewhat similar to that called for 
by the Federal Guidance—is to determine whether there is a complete VI pathway at a site. Site-
related records should be reviewed and any prior chemical spills or releases identified to the extent 
possible. As with the Federal Guidance, the California Guidance calls for the development of a 
CSM to guide future decision-making.49   As with the Federal Guidance, the California Guidance 
prefers such decisions to be based on “multiple lines of evidence.”50 Depending on the data 
gathered to this point, the CSM may also require some soil, water, or air sampling efforts in order 
to gather sufficient information to make decisions regarding the site.51 

After this initial assessment and sampling, a decision must be made as to whether a VI 
pathway exists.  Such a pathway, under the California Guidance, exists when 1) the chemicals in 
the subsurface are sufficiently volatile and toxic so as to present a VI risk, and 2) the existing and 
future buildings on the site are close enough to the subsurface so that vapor migration into the 
indoor air is possible.52 With respect to the first criterion, the California Guidance lists the 
chemicals which should be taken into account, and describes the threshold volatility and toxicity 
standards for these chemicals.53  With respect to the second criterion, a building within 100 feet of 
subsurface contamination is generally deemed to be at risk, although this may vary depending on 
local conditions.54  California is one of several states that has adopted a “distance-based” criterion 
(i.e, distance between the subsurface vapor source and the building) as a criterion for assessing VI 
risk. 

If both of these criteria are met then a VI pathway exists, and a human health screening 
will normally be required.55 Such a screening will be based on the California Human Health 
Screening Levels (“CHHSLs”). The CHHSLs are publicly available online.56  If the site “passes” 
the screening—that is, if the toxicity levels of the on-site chemicals are below the CHHSL 
standards—no further action will be required.  However, if the CHHSL standards are exceeded (as 

                                                
48 This procedure is graphically displayed on Figure 1, at p. 48 of the California Guidance. 
49 The importance of a CSM is also emphasized in the Interstate Guidance at 13-14, which recommends that “[t]he 
CSM...present both a narrative and a visual representation of the actual or predicted relationships between the 
contaminants at the site and receptors (building occupants), as well as reflect any relevant background levels.”  
Interstate Guidance at 12. 
50 See  Interstate Guidance at 3-6. 
51 See California Guidance at 4-13. 
52 See California Guidance at 13-15. 
53 See California Guidance at pp. 52-54 (Table 1). 
54 See Overview of State Approaches to Vapor Intrusion, Bart Eklund, Lila Beckley, Vivan Yates, and Thomas E. 
McHugh (“Eklund”), Remediation, Autumn 2012 (2012, Wiley Online Periodicals, Inc.); see also California Guidance 
at 14-15. 
55As with the Federal Guidance, the California Guidance contemplates the possibility that even the initial assessment 
may reveal a need for immediate remedial action, especially upon the detection of odors, adverse physiological effects, 
or “wet basement” reports.  See California Guidance at 15-16. 
56 See http://www.oehha.ca.gov/risk/chhsltable.html.  See also Eklund at 11, 13 for selected screening values. 
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applied according to the various factors listed in the California Guidance), a site-specific 
evaluation will be necessary.57   

If a site-specific evaluation is required, additional data may need to be gathered. 
Ultimately, the available information will be evaluated according to USEPA’s VI Model as 
modified by California requirements, to determine whether there is need for remedial measures.  
If there are existing buildings on the property, the buildings should also be surveyed and indoor 
air samples collected.  In collecting the indoor air samples, care should be taken to control for 
background air contamination so that interference from these sources is not mistaken for indoor 
air issues attributable to VI.58 

Finally (and after a minimum of two air sampling events), the risks and hazards present 
from chemical concentrations in the air should be measured using the approved mathematical 
methods.  At this point, if the risks to human health are significant, VI must be mitigated if the site 
is occupied or will be used prior to completion of remediation. The recommended remediation 
methods are subslab venting and subslab depressurization, discussed in Section IV of this article.  
Alteration of the HVAC system may be an interim measure, but is not likely to be accepted as a 
long-term cure.  Where subsurface chemicals cannot be remediated, engineering and institutional 
controls may be employed instead, including prohibitions on future construction (unless 
subsurface chemicals are remediated at that time).  Long-term monitoring may also be required if 
subsurface contamination remains on site.59 

Both California state authorities and the US EPA’s Region 9 (which includes California) 
have promulgated specific guidance for subsurface TCE.  If indoor air TCE concentrations relating 
to subsurface VI exceed “prompt response levels,” then interim mitigation measures must be 
quickly implemented.  Also, California has its own TCE levels which differ from those of US 
EPA, and the US EPA acknowledges that California’s levels generally apply.60 

  

                                                
57 See California Guidance at 19. 
58See California Guidance at 20-24; 28-33. 
59 See California Guidance at 34-38, and at Appendix 3. 
60 See Dec. 13, 2013 Letter from US EPA’s Region 9 to California Regional Water Quality Control Board, at 
http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/3dc283e6c5d6056f88257426007417a2/7a625c26cbf2561e88257c380
07610c8/$FILE/39934607.pdf/EPA%20Region%209%20South%20Bay%20VI%20Letter%2012-3-13.pdf, and 
accompanying attachments. However, it should also be noted that a group of California businesses and organizations 
(the Silicon Valley Leadership Group) asked the EPA’s Region 9, on July 9, 2015, to reconsider its position on this 
issue. 
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B. NEW YORK VI GUIDANCE 

 New York has long had detailed VI guidance. 61  Before the EPA’s most recent 
pronouncements, New York’s VI guidance was described as “leaps and bounds beyond [the 
guidance provided by] the federal government.”62  The New York Guidance has no specific 
“stepwise” procedure, but recommends “a thorough understanding of the site, including its history 
of use, characteristics…and potentially exposed populations.”63  As is typical when investigating 
VI, a CSM should be developed. 

 The New York Guidance follows the EPA in using multiple lines of evidence to evaluate 
vapor intrusion risks.64  It states that a site investigation is appropriate when there is an existing or 
likely subsurface source of volatile chemicals (based on known prior land use) and when there are 
existing buildings or the possibility that buildings may be constructed near a subsurface source of 
volatile chemicals.65 

 If an investigation is warranted under these criteria, sampling can include subsurface vapor 
samples (both soil vapor and subslab vapor), and air samples (crawl space, indoor, and outdoor).  
Under the New York Guidance there is no single phase of an investigation in which sampling is 
particularly appropriate; rather, initiation of investigation activities should be determined on a site-
by-site basis.  Available data, once gathered, should be assessed, and indoor air data should be 
assessed against the New York Department of Health’s guidelines (NYDOH has no guidance 
standards for concentrations of chemicals in subsurface or subslab vapor).66 

 Although determination of appropriate remedial action is always site-specific, the New 
York Guidance recommends using a “decision matrix” to decide on that action.  These matrices 
list the appropriate category of actions (i.e, “No Action,” “Identify Source and Reduce Exposures,” 
“Monitor,” “Mitigate,” and “Monitor/Mitigate,”) according to the chemical detected and the 
concentration of that chemical.  The New York Guidance contains two such Matrices, one to be 
used for carbon tretrachloride and TCE and another matrix for use with PCE and 1,1,1-
trichlorethane.67  The New York Guidance contemplates the creation of further matrices for other 
chemicals, and/or the future assignment of various chemicals to one of the existing matrices by 
state authorities. 

  

                                                
61 The term “New York Guidance,” as applied here, refers to the New York State Department of Health’s October 
2006 Final Guidance for Evaluating Soil VI in the State of New York. 
62 See Eklund at 111. 
63 See New York Guidance at 6. 
64 See Kirsch and Sahay at 502. 
65 See New York Guidance at 9. 
66 See New York Guidance at 12; 37-39. 
67 See New York Guidance at 48-57. 



 
 

14 
 

C. OHIO VI GUIDANCE 

 Ohio’s VI Guidance (“Ohio Guidance”)68 is conceptually similar to (if somewhat simpler 
than) the Federal or California Guidance.  It does not purport to be a regulation,69 and like them, 
it provides for a step-by-step procedure, beginning with a Phase I VI assessment.70  This initial, 
“Phase I” assessment consists of gathering information about past and current operations at the 
property.  If this initial assessment reveals a potential release of any of the designated Chemicals 
of Concern (“COCs”),71 the next step is to develop a CSM of the type previously described in 
connection with the Federal and California Guidance.72   

 A primary purpose of the CSM is to determine whether there is a potentially complete VI 
pathway.  Under the Ohio Guidance, such a pathway does not exist if any of the following 
conditions obtain:  1) neither the current or proposed land use includes occupied structures; 2) a 
preemptive remedy is in place to prevent VI (such as vapor barriers or active or passive venting 
systems, or 3) the relevant buildings are more than 100 (lateral) feet away from the subsurface 
contamination (unless there are preferential pathways, such as sewer lines) that may more directly 
connect the contamination and the building.73 

If the CSM indicates the presence of a potentially complete VI pathway, then additional 
data collection is needed, including sampling of soil, groundwater, subslab soil gas and/or exterior 
soil gas.  If this sampling in turn discloses the actual or potential presence of COCs in greater 
concentrations than those allowed for by the US EPA guidelines on which Ohio EPA relies, then 
further action will be required.  This can be either or both of, 1) the collection of additional data in 
order to make a decision along multiple lines of evidence, or 2) remedial action. 

Remedial action can include the actual removal of the subsurface contaminations, such as 
source removal or soil vapor extraction.  It can also include institutional or building controls, to 
prohibit or control either future land use or future building construction or use (such as a 
prohibition of basements) or the use of mitigation technology, discussed below.74 

IV. VAPOR INTRUSION MITIGATION TECHNOLOGY  

VI issues can be addressed by direct remediation of the contamination source and by using 
engineering controls at the affected building. Long-term remediation of soil or groundwater 
contamination (as opposed to source/soil removal) will eventually mitigate the VI issue, but this 
process takes a long time – years and sometimes decades. Placing engineered controls on a building 
is a quick way to eliminate the exposure to VI for building inhabitants from VI that is entering the 

                                                
68 “Ohio Guidance,” as used herein, refers to Ohio EPA’s May 2010 “Sample Collection and Evaluation of VI to 
Indoor Air.” 
69 See Ohio Guidance at p. 2. 
70 The various steps are displayed in the Ohio Guidance on p. iv (Figure 1). 
71 The COCs are listed in Appendix A of the Ohio Guidance. 
72 See Ohio Guidance at 3. 
73 See Ohio Guidance at 6-7. 
74 See Ohio Guidance at pp. 47-49. 



 
 

15 
 

building from under the building via cracks in the foundation or subslab.75 Engineering controls 
are commonly defined as physical modifications to a site or facility to reduce or eliminate the 
potential for exposure to chemicals of concern.76   

There are various types of mitigation technologies available; some are appropriate for new 
construction and some for retrofitting existing buildings. New construction provides an 
opportunity to do pre-emptive mitigation that is not available for existing buildings. For example, 
at a site where there is a known plume of groundwater contamination, pre-emptive mitigation 
measures can be used to avoid a future problem. Indeed, it is far easier and less expensive to install 
either a passive or active mitigation system at a new building than attempting to retrofit a 
technology to an existing building. 

Methods for VI mitigation in new construction can be passive (such as vapor barriers and 
natural venting systems) or active (using blowers to depressurize the sub-slab area).77 New 
building construction often contains elements of both passive and active methods (e.g., a vapor 
barrier may be installed along with an active SSDS) or a passive ventilation system may be 
designed to allow for conversion to an active system (e.g., by adding blowers) at a later time if the 
passive system fails to prevent VI.78  

D. PRE-EMPTIVE MITIGATION 

Pre-emptive mitigation involves the installation of mitigation technology when a problem 
is suspected but before all sampling is done. This is a practical and widely-used approach because 
“[i]nstead of continuing sampling for multiple rounds, decision-makers may elect to install 
mitigation systems. This can be quicker, more protective, and even less expensive than the 
sampling options…”.79 

In the Federal Guidance, EPA recognizes that  

It may be appropriate to implement mitigation of the VI pathway as an early action, 
even though all pertinent lines of evidence have not yet been completely developed 
to characterize the VI pathway for the subject building(s), when sufficient site-
specific data indicate that VI: (1) is occurring or may occur due to subsurface 
contamination that is being addressed by federal statutes, regulations, or guidance 

                                                
75 There are other causes of poor indoor air quality, including volatilization of chemicals from shower water as well 
as other pollutant sources in a building. U.S. EPA’s publication on Indoor Air VI Mitigation Approaches, October 
2008,  available at http://nepis.epa.gov/Adobe/PDF/P100AE72.pdf, provides an accessible but scientific explanation 
for the various ways that VI can migrate into buildings. 
76 ASTM E2435-05(2015), Standard Guide for Application of Engineering Controls to Facilitate Use or 
Redevelopment of Chemical-Affected Properties, ASTM International, West Conshohocken, PA, 
2015, www.astm.org. 
77 VI Mitigation in Construction of New Buildings Fact Sheet, Naval Facilities Engineering Command (2011), 
available at https://clu-in.org/download/contaminantfocus/vi/vi_mit_new_bldg_fs.pdf. 
78 Id. 
79 Lenny Siegel, Final at Last: Notes on EPA’s VI Technical Guide, August 2015, at 11, available at 
http://www.cpeo.org/pubs/FinalatLast.pdf. 
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for environmental protection; and (2) is posing or may pose a health concern to 
occupants of an existing building(s). Likewise, it may be appropriate and cost-
effective to design, install, operate, and monitor mitigation systems (including 
passive barrier systems) in newly constructed buildings (or buildings planned for 
future construction) that are located in areas of vapor-forming subsurface 
contamination, rather than allow VI (if any) to occur and address VI after the fact.80 

Pre-emptive mitigation provides a quick way to avoid a potential VI issue and to quickly 
mitigate any potential human health and safety issue, without taking the time to do multiple rounds 
of sampling and await the results. Pre-emptive mitigation at an existing building can avoid 
generating confusing data, e.g., data that can be interpreted as evidence of a VI issue when the air 
quality is actually attributable to background contaminants such as common cleaning and 
maintenance chemicals or residual air contamination from business operations. 

E. ACTIVE VERSUS PASSIVE MITIGATION TECHNOLOGIES 

Mitigation systems can be characterized as active or passive. Passive methods prevent the 
entry of chemical vapors into the building, while active methods change the pressure difference 
between the sub-slab and the inside of the building to keep the contaminants out. Passive mitigation 
methods tend to be cheaper and simpler, while active methods tend to be more complicated but 
also more effective.81 Active systems require ongoing maintenance and sampling and there are 
yearly costs associated with the electricity use, maintenance costs and sampling costs. Examples 
of active mitigation systems include: sub-slab depressurization systems (often colloquially referred 
to as “souped up” radon systems); drain-tile depressurization; block wall depressurization; indoor 
air purifiers or adsorption systems such as carbon filtration; heat recovery ventilation technology; 
and adjustments to building HVAC systems that produce high, positive, sustained indoor/outdoor 
pressure differences.82  

Passive systems include: Passive sub-slab venting; sealing the building envelope (outer 
shell) or installing vapor barriers; modification of the building foundation; measures to increase 
natural ventilation such as opening windows, doors, and vents; selective placement of buildings 
on the site to avoid contact with the vapors; building on stilts (also known as pier construction); 
and selective placement of human occupancy spaces within the building away from spaces directly 
affected by VI.83 Passive methods may be insufficient to limit VI to an acceptable level from a 
human health and safety standpoint. In such cases, active mitigation may be required. The most 
widely-used mitigation technologies are discussed below. 

                                                
80 Federal Guidance at 134-135. 
81 A Citizen’s Guide to VI Mitigation, U.S. Environmental Protection Agency, Office of Solid Waste and 
Emergency Response, at 1, September 2012, available at 
https://cluin.org/download/Citizens/a_citizens_guide_to_vapor_intrusion_mitigation_.pdf. 
82 Indoor Air VI Mitigation Approaches, U.S. Environmental Protection Agency, Office of Research and 
Development, at 9, October 2008, available at http://nepis.epa.gov/Adobe/PDF/P100AE72.pdf.  
83 Id. 
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F. SUB-SLAB DEPRESSURIZATION SYSTEM – ACTIVE 

A sub-slab depressurization system (“SSDS”) is the most commonly used type of active 
mitigation and involves connecting an electric fan or blower to a small suction pit in the slab and 
venting the vapors outside of the building. The SSDS is intended to achieve lower sub-slab air 
pressure relative to indoor air pressure by use of a fan-powered vent drawing air from beneath the 
slab.84 Even if there are holes, cracks, or other pathways between the building and the subsurface, 
vapors flow downward, not upward. A well-designed SSDS will prevent sub-slab vapors from 
entering into a building. 

In existing structures, installing an SSDS system entails cutting one or more holes in the 
slab, removing a small quantity of soil from beneath the slab to create a suction pit, and then 
placing vertical suction pipes into the holes. These pipes are connected to a manifold containing 
an exhaust fan, and vapors are in turn vented outdoors. Experience at Superfund and other cleanup 
sites has shown that one or two suction pits are adequate to depressurize small spaces, while larger 
buildings may need more.85 

G. HVAC SYSTEM ADJUSTMENT  – ACTIVE 

This method of active mitigation involves making adjustments to a building’s HVAC 
system in order to increase the pressure inside the building relative to the pressure in the sub-slab 
area. The increased pressure inside the building prevents vapors from being sucked into the 
building because of a negative pressure inside the building.  One issue, often overlooked, that 
requires examination whether in the investigative phase of addressing a VI issue or as part of the 
remedial phase, is the physical construction of the subject building.  Air can move throughout a 
structure in obvious ways (open windows, HVAC ducts, etc.), but also in less obvious ways such 
as small spaces or gaps in floors or walls.  In particular, vapors in a single unit of a multi-unit 
structure, like a shopping center, often can move through the ceiling spaces and almost certainly 
if there are drop ceilings in units where common air travels across one or more units. 

H. ENGINEERED BARRIERS – PASSIVE 

Installation of an engineered barrier involves placing sheets of geomembrane or strong 
plastic beneath a building to prevent vapor entry. These types of barriers are more easily installed 
during building construction, but can sometimes be placed in existing buildings that have crawl 
spaces. Passive engineered barriers may not be sufficient to prevent VI and may need to be 
combined with active mitigation technologies. EPA has raised concerns about the adequacy of a 
sole passive VI solution: 

Passive barriers are intended to reduce VI by limiting openings for soil gas entry. 
However, passive barriers as stand-alone technologies may not adequately reduce 
VI owing to difficulties in their installation and the potential for perforations of the 

                                                
84 Id. at 14. 
85 Id. at 15-17. 
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barrier during or after installation. They are commonly combined with ADT [active 
depressurization technologies] systems or with sub-membrane ventilation systems 
to help improve their efficiency.86 

Engineered barriers are good as they are a relatively low cost solution, provide immediate 
results and are easy to include in new construction. However, regulators, depending on the 
jurisdiction and scope of the problem, may require more active technology, and the engineered 
barrier must be maintained and its integrity verified over time.  

I. PASSIVE VENTING AND SUB-SLAB DEPRESSURIZATION SYSTEM – PASSIVE 

Passive venting involves installing a venting layer beneath a building. Wind or the build-
up of vapors causes vapors to move through the venting layer toward the sides of the building 
where it is vented outdoors. A venting layer can be installed prior to building construction as well 
as within existing buildings and can be used in conjunction with a vapor barrier.87 

Passive SSDS systems are “designed to achieve lower sub-slab air pressure relative to 
indoor air pressure by use of a vent pipe routed through the conditioned space of a building and 
venting to the outdoor air, thereby relying solely on the convective flow of air upward in the vent 
to draw air from beneath the slab.”88 A passive SSDS system relies on various environmental 
factors, including the tendency of air to rise when it is warmed. These systems work best when the 
VI problem is less severe, and can be converted to active systems if necessary. 

J. OTHER ENGINEERING CONCERNS  

The process of selecting, designing, sizing and installing the appropriate VI mitigation 
technology requires careful consultation with qualified and experienced environmental engineers.  
Selection of the technology depends first and foremost on the efficacy of the technology in 
mitigating the risk to human health and safety.89 Other concerns include the cost of the technology 
– various items like capital cost, installation cost, operation and maintenance cost and monitoring 
costs must all be taken into the account over the life of the system. Since VI mitigation technology 
systems are often designed to run for decades, these costs add up over time.  

It is usual (and often required as part of a state-mandated remediation action) to conduct 
post-mitigation diagnostic tests to ensure that mitigation systems are meeting performance 
objectives and criteria.  Indoor air sampling for the chemical vapors of concern is generally the 
most direct method to conduct post-mitigation diagnostic testing to determine whether exposures 
have been controlled by the mitigation system. However, because of the possibility of interference 

                                                
86 Federal Guidance at 150. 
87 A Citizen’s Guide to VI Mitigation, U.S. Environmental Protection Agency, Office of Solid Waste and 
Emergency Response, at 1, September 2012, available at 
https://cluin.org/download/Citizens/a_citizens_guide_to_vapor_intrusion_mitigation_.pdf. 
88 Indoor Air VI Mitigation Approaches, U.S. Environmental Protection Agency, Office of Research and 
Development, at 18, October 2008, available at http://nepis.epa.gov/Adobe/PDF/P100AE72.pdf. 
89 Id. 35. 
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from various background sources of volatile compounds such as cleaning solvents, fuel containers, 
and paints, indoor air sampling must be paired with an updated chemical inventory of the materials 
in the building and ambient air sampling.90 Background sources can emit some of the same 
chemicals as VI sources and may pose, separately or in combination with VI, a human health risk.91 

K. DURATION OF ACTIVE MITIGATION SYSTEMS 

How long must an active VI mitigation system operate? The short answer is that the system 
must operate until the potential VI problem is gone. In a situation where the soil and groundwater 
contamination is undergoing remediation or natural attenuation, the VI system must operate until 
the contaminant levels in groundwater no longer present a VI concern. This could be years or 
decades. In some cases, the VI system may have to operate continuously for the life of the building 
or as long as there are inhabitants.  

Once site remediation reaches the stage where the likelihood of VI is low, environmental 
consultants and regulators will consider whether any active remediation technology can be shut 
down. Of course, this decision cannot be made without sufficient data proving that the air quality 
within the building or home is safe for humans. Mitigation systems must be shut down before 
confirmation tests can be conducted. Indoor air testing of mitigated buildings while a VI mitigation 
system is in operation do not indicate whether further vapor mitigation is still required. However, 
like with post-mitigation diagnostic testing and monitoring, background indoor air sources like 
chemicals or freshly dry cleaned clothes can complicate the evaluation of indoor air confirmation 
testing results. Indoor air sampling and investigation requires thought and planning to reduce the 
“interference” effect from these non-VI sources. Care must be taken during this process to reduce 
the occurrence of false positives. The decision to close vapor mitigation systems is site and fact 
specific. 

V. VAPOR INTRUSION AND YOUR REAL ESTATE DEAL OR DEVELOPMENT 

Vapor Intrusion is a growing concern and a driver of environmental remediation at the state 
and federal level. It has the potential to become a larger piece of personal injury and property 
damage lawsuits. Prospective purchasers and developers of property need to be aware of the risks 
that VI issues can present from the regulatory and enforcement perspective and from the private 
lawsuit perspective. 

  

                                                
90 Interstate Technology & Regulatory Council, Petroleum VI: Fundamentals of Screening, Investigation, and 
Management, at Appendix J, PVI-1, Washington, D.C.: Interstate Technology & Regulatory Council, Petroleum VI 
Team, (2014), available at www.itrcweb.org/PetroleumVI-Guidance. 
91 What is Vapor Intrusion?, U.S. Environmental Protection Agency, (2015), available at 
http://www2.epa.gov/vaporintrusion/what-vapor-intrusion. 
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L. REGULATORY CONCERNS 

At the federal regulatory level, VI seems to have taken something of a back seat to other 
environmental issues and enforcement priorities. EPA has only this year issued its final VI 
guidance and has not listed enforcement of VI at Superfund or other sites as an enforcement 
initiative in the 2014-2016 timeline92 or as a proposed enforcement initiative for 2017-2019. The 
EPA has generally left remediation of VI to the states under the auspices of their site remediation 
programs.93 

However, even though VI may not be an enforcement priority for EPA, much attention is 
still paid to the issue for sites currently undergoing environmental investigation; even sites that 
have previously been cleaned up and “closed” pursuant to a state or federal program can be “re-
opened” if there is newly-discovered evidence of danger to human health and safety, with VI being 
the prime example. The VI risk at contaminated sites was rarely investigated prior to 2002. In 
2002, the “Denver Post published a landmark series of articles on the subject (Obmascik, 2002) 
documenting the Redfield site, the Colorado Department of Transportation site, and other sites in 
Colorado. At that time, EPA’s RCRA program had issued a draft vapor intrusion pathway 
assessment guidance (EPA, 2001a) as part of its Environmental Indicator program, but awareness 
of vapor intrusion was only just growing.”94 After these articles, EPA’s OSWER issued the Draft 
Guidance in 2002 and certain EPA Regions began reviewing their portfolio of 
Superfund/CERCLA sites for potential VI issues.95 States began doing the same.96 The re-opening 
of “closed” sites or “completed” cleanups will likely continue.  

M. PRIVATE LAWSUIT CONCERNS 

Since 2005, at least ninety lawsuits have been filed that involve VI in some way. The 
number of suits filed every year is steadily increasing. In a recent case called Voggenthaler v. 
Maryland Square,97 a group of neighboring homeowners brought suit against current and former 
owners and operators (the “Defendants”) of a dry cleaner in a Las Vegas shopping center. The 
homeowners alleged that PCE leaked at some point during the time period that the dry cleaner 
operated (from 1969 – 2000) and that the PCE got into the groundwater and traveled under their 
homes. The PCE contamination was first reported to the Nevada Department of Environmental 
Protection (“NDEP”) in November 2000 and the soil and groundwater contamination and the 
                                                
92 EPA’s Selection of National Enforcement Initiatives for FY 2014-2016, available at 
https://www.agc.org/sites/default/files/2014-2016-nei-announcement3.pdf.  
93 Gary E. Marchant, Indoor Air Quality, Risk and Uncertainty: The “New” Risks of Vapor Intrusion, 566 Ariz. St. 
L.J. 565, 574 (2014). 
94 National Research Council, Alternatives For Managing The Nation’s Complex Contaminated Groundwater Sites, 
at 182 (2013). 
95 Id. 
96 Id. 
97 Voggenthaler v. Maryland Square LLC, 724 F.3d 1050 (9th Cir. 2013). This case involved two district court actions, 
several appeals to the Ninth Circuit, and an appeal to the U.S. Supreme Court. But potentially responsible parties and 
developers and lenders for Brownfields development projects should be thinking about vapor 
intrusion.  Voggenthaler highlights the types of claims, including RCRA citizen suits, that may arise from vapor 
intrusion issues. 



 
 

21 
 

potential for VI was intermittently investigated during the following seven years. NDEP notified 
nearby homeowners of the potential for VI. 

In 2008 and 2009, two suits were filed against the Defendants. NDEP sued under CERCLA 
and Nevada state law and the homeowners sued under RCRA for “imminent and substantial 
endangerment” and sought an injunction ordering the Defendants to clean up, test, and monitor the 
contaminated property and other affected properties downgradient of the dry cleaner. After 
approximately five years of litigation, the Defendants entered into a multi-million dollar settlement 
with the plaintiff homeowners and were ordered to clean up the contaminated soil and water and 
address the vapor intrusion issues. The cleanup is still ongoing under the supervision of the federal 
district court.    

In another case, a certified class of Madison, Wisconsin homeowners filed suit against 
aluminum die-caster Madison-Kipp Corp. alleging that the industrial equipment maker's plants 
contaminated the air, soil and groundwater surrounding their homes, harming their value. 98 The 
residents alleged that Madison-Kipp's flagship facility in the eastern part of the city had released 
PCE and TCE, as well as other substances, since 1967 at the latest, and that the company has failed 
to stop the chemicals from migrating onto their property. The class action suit was settled for $7.2 
million and the Defendant was required to install SSD systems in the home of any class action 
member who requested it.  

Because of the nature of federal (and some state) environmental laws, including CERCLA 
and RCRA, individuals alleging exposure, and federal and state governments requesting cleanups, 
can make demands on a current property owner – even an owner who did not cause or contribute 
to the VI problem. These kinds of claims can lead to individual lawsuits, class actions, multi-
million dollar settlements or mandated clean up actions.  

VI. PRACTICE POINTERS 

The information on VI risks in this article are not meant to scare a prospective purchaser 
away from a deal; rather, it is meant to put the VI problem into context and set forth considerations 
for proceeding in a deal. Having a VI issue surface shortly before a closing date will almost 
certainly trigger a scramble for a solution that often could have been worked out weeks or months 
earlier. 

This author can offer some practice pointers based on his direct experience in numerous 
transactions where VI became a contested issue in a deal. After having represented buyers, sellers 
and lenders in these transactions, this author recognizes that each party brings a different 
perspective to how to handle a VI issue. Regardless of which party you represent, the most 
important step is to get involved as early as possible during the deal process and understand the 
nature and the scope of the issue. 

                                                
98 McHugh et al. v. Madison-Kipp Corp., Case No. 3:11-cv-00724, Wisconsin Western District Court.  
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While VI issues are not the most complicated environmental issues one might encounter in 
a real estate transaction or development, VI issues are not simple to evaluate and resolve. A 
compounding factor is that the risk evaluation and regulatory environments are not fixed and are 
continuously evolving. As a result, there often is excessive fear and misunderstanding that can 
cloud the judgment of seemingly sophisticated parties to a real estate transaction with a VI 
issue.  For instance, particularly risk averse buyers or lenders have been known to respond to the 
receipt of information that there is a potential or actual VI issue at a property by declaring that they 
want “no risk” and that even one molecule of contaminated vapor that could arguably put people 
at risk is one molecule too many.  These are difficult parties to bargain with since they quickly 
(and fearfully) draw a thick line in the sand that is hard to breach.  While this is not “market” 
(parties resolve VI issues all the time that come up in transactions) coaxing these fearful parties to 
the reasoned position that sound methodologies exist to investigate and address the VI issue is 
difficult and usually depends on the sophistication, temperament and experience of their technical 
advisors.  Too often we see opposing parties with “yes” men and women as advisors who will 
(offline) make clear that the client is not being reasonable. 

So how do you get this type of issue resolved? Sometimes sharing lots and lots of examples 
of successful projects where VI issues were identified, evaluated and then mitigated can get you 
to a resolution, but usually that has to be in tandem with an “over engineered” (and potentially 
excessively costly) technical solution to rebut concerns that everything has been done to resolve 
the VI issue and produce a safe environment in the subject property that will meet the most 
stringent standards. 

Far and away the best friend of lawyer with a VI issue is a great environmental consultant 
with first class communication skills.  All of the best technology and great data cannot outweigh a 
thoughtful environmental consultant/expert who can persuasively speak from experience. Crisp 
and clear communicators can save a deal while hyper-technical experts can over explain, frighten 
transaction parties and kill a deal. In particular, an environmental consultant who has experience 
working with lenders will be helpful. 

One question often faced by sellers is whether or not (or to what extent) in anticipation of 
a transaction they should investigate a property where no VI issues were noted in a historic 
environmental report or assessment. Assume a scenario where the seller owns a shopping center 
with a dry cleaner that either has or had onsite dry cleaning operations.  In years past, before VI 
issues came to the forefront, if there was no actual evidence of any spills or releases and no history 
of regulatory violations one could be reasonably confident that no party or regulator would require 
any phase II assessment to see if there was a potential VI issue.  That is no longer the case.  Almost 
certainly if there has been an on-site dry cleaning operation at any time in the history of the 
property, even if it was the cleanest and most pristine operation, a phase II subsurface investigation 
will be required.  So, good counsel is to get ahead of the problem. If this is your client’s situation, 
counsel them to spend the money and do their own thoughtful and measured environmental 
investigation. If VI contamination is discovered, propose (and probably install) a remedial 
or  mitigation system. The cost for these activities will come out of the seller’s pocket, one way or 
another, and it is best to have controlled and understood the situation long before buyers conduct 
due diligence and the issue erupts into a closing nightmare. 
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A final note about sampling as part of the VI assessment process.  Indoor air sampling is 
part of the protocol at certain points in the process. Indoor air sampling is distinguished from sub 
slab vapor sampling and ambient air sampling. Indoor air sampling in an inhabited or to be 
inhabited environment is a dangerous moment in the assessment process:  there is a high risk of 
getting “bad” results that are not necessarily representative of contaminated sub slab vapor, but 
potentially representative of background interference from other substances in the space that we 
have discussed earlier (cleaning supplies, etc.). Separating out true VI contaminants from 
background contaminants is a very difficult process. The far better approach is to not take indoor 
air samples until every possible step has been taken to remove or eliminate these potentially 
interfering chemicals.  If not, you may get “bad data” that cannot be easily explained and once you 
have bad data you have to live with it, forever. 

VII. CONCLUSION 

This article has explained what vapor intrusion is, the regulatory structure that governs its 
assessment and remediation or mitigation, and how it comes into play in the world of real property 
transactions. If you find yourself with VI issue in your transaction, remember that there are 
generally accepted methodologies to attack it, sound science to resolve it and good professionals 
out there to help you manage your way through the process. 

 

 


