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In the ever-evolving world of envi-
ronmental health and safety, there
is a fairly new and growing con-
cern—vapor intrusion, which is the
movement of vapors from contam-

ination in soil or groundwater into build-
ings. There has been some regulatory con-
cern about vapor intrusion, at least on the
federal level, for about the last twenty
years, but as scientific tools advance
knowledge about vapor intrusion, concerns
about its health effects grow. It is likely that
these concerns will be translated into new
requirements for testing and remediating
contaminated sites, including the reopening
of sites previously cleaned and closed. This
article will briefly explain the recent histo-
ry of vapor intrusion regulation and how it
is treated in Connecticut today, and then
discuss issues likely to arise as concern
over vapor intrusion grows.

What Is Vapor Intrusion
and Why Do We Care?

Certain chemicals, most notably volatile
organic compounds (VOCs) and various
petroleum products, volatilize, that is, con-
vert naturally, under certain conditions, into
gases.  What is called vapor intrusion by the
environmental community occurs when
those contaminants are present in soil or
groundwater, near or under a building,
under conditions which cause the gas to
enter the building. The EPA currently iden-
tifies 107 compounds that cause a risk of
vapor intrusion, the most common of which
are trichloroethe (TCE), tetrachloroethane
(PCE), benzene, toluene, dichloroethene
(DCE), and mercury.

In order for vapor intrusion to occur,
there must be a source and a completed
pathway to exposure. Many conditions

affect volatilization, such as the depth of
the contamination below the surface, varia-
tion in groundwater depth, the composition
of the soil, presence of geological condi-
tions such as fractured bedrock, and the
amount of moisture in the soil. Conditions
in the building in question also affect
whether there is a completed pathway lead-
ing to exposure.  The design of the building,
its construction and its maintenance can all
either inhibit or encourage vapor intrusion.
Cracked foundations, sewer and utility con-
duits, and sumps can all be preferential
pathways for vapors.

Why we care about vapor intrusion is,
curiously, subject to dispute. The theory is
that the inhalation of the gases in question
is harmful to human health, that long-term
exposure can cause chronic health effects.
Many scientists studying the vapor intru-
sion issue believe that inhalation of these
chemicals can present a more serious health
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risk than contact with skin or ingestion.
The toxicology of these compounds contin-
ues to be studied, and therefore the stan-
dards continue to change.

Who Does Vapor 
Intrusion Affect?

Vapor intrusion issues can have a signif-
icant effect on a wide range of people. The
affected population that most quickly comes
to mind is those who want to develop
brownfields sites. Even if remediation is
achieved to meet RSR standards, the poten-
tial of vapor intrusion into an existing build-
ing or a building to be constructed will
require that additional measures be taken
both to satisfy regulators and to allay any
lingering fears among those likely to work
or live in the buildings. The rumor that a site
is unsafe, even if scientifically disproven, is
probably potent enough to encourage proac-

tive steps to be taken to make the site safer
than technically required.

The same concerns apply to tenants and
landlords in buildings presently in use.
Recurring news stories about “sick build-
ings” are a frequent reminder that indoor air
quality remains a concern to the public
even when the fear is unsubstantiated. A
particular concern is the effect of air quali-
ty on sensitive populations such as children
or the elderly.

For those who previously owned con-
taminated property that they remediated
and then sold, vapor intrusion issues are a
potential lingering concern. As the experi-
ence in New York shows, the site consid-
ered clean several years ago may be back
on the list of contaminated sites today due
to vapor intrusion issues. Then the question
of who bears the responsibility for this new
issue will be, in all likelihood, the source of
much debate, not to mention litigation. In a
case now pending in Pennsylvania, a judge
has ruled that an expert will be permitted to
offer a retrospective estimate of the amount
of vapor intrusion that occurred in homes
near a gasoline release. No testing was done
when the release was discovered in 1998,
but evidence will be permitted that esti-
mates the amount of vapors to which the
homeowners were exposed (Ball v. Bayard
Pump & Tank Co., Pa. Ct. of  Common
Pleas, No. 99-6438). 

Not the least of those affected by vapor
intrusion issues are the environmental and
public health regulators and environmental
consultants who have to deal with it. In the
face of largely confusing science, balancing
the need to protect public health against lia-
bility and cost concerns is not easy for any
of them.

How We Find It and How 
Do We Measure It?

Though vapor intrusion has been on the
regulatory radar screen for at least the last
twenty years, its study is still complicated
by the fact that it is so difficult to measure.
Early attempts to determine whether there
was an indoor air problem caused by vapor
intrusion used modeling, or the scientific
estimation of the indoor air quality extrap-
olated from measurements of contamina-
tion in the soil and groundwater. This is
because testing from inside the buildings

was complicated. These complications
included the ventilation and general vari-
abilities of the air in a building, the high
likelihood of the same compounds present
in materials in the building resulting in high
background conditions and the potential for
raising concerns among occupants. In
1994, the American Society for Testing and
Materials (ASTM) issued a guidance for
such modeling at petroleum sites, and two
years later the EPA added modeling guid-
ance for volatile organic compounds. Those
states which dealt with vapor intrusion gen-
erally only required determining concentra-
tions in groundwater and/or soil and apply-
ing the prediction model or standards derived
using these methods.

In the past eight years, real life situations
at remediation sites have surprised the sci-
entists involved, however, by showing that
modeling was not an accurate predictor of
indoor air quality. Often concentrations in
indoor air were substantially higher than the
modeled predictions. The evolving toxicity
research by government agencies has indi-
cated that acceptable exposure concentra-
tions should be changed. In addition, the
detection limits of laboratory instrumenta-
tion have improved which now allows for
consideration of lower standards. In 2004
the EPA revised its guidelines to deal with
this problem and at the same time made the
acceptable limits for TCE in indoor air
much more stringent. People working in the
field today believe that the EPA’s position is
too conservative and requires more investi-
gation at contaminated sites than is warrant-
ed. The EPA is presently actively working
on the science of vapor intrusion in order to
further refine its guidance. Though the tech-
nology for testing for vapor intrusion has
improved, the situation remains complicated
because testing mechanisms are now so sen-
sitive they pick up products used in build-
ings, such as cleaners and adhesives, which
contain many of the same chemicals that are
of concern in vapor intrusion. The “false pos-
itives” of this sort complicate decisions to
mitigate the effects of vapor intrusion when it
is not really intrusion that is the source of the
chemicals discovered in testing. 

At the same time, the ASTM continues
to deal with the issue. In October 2005 the
ASTM formed Task Group E 50.02.06 to
study vapor intrusion and develop stan-
dards for investigation of sites where vapor

(Please see next page)
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intrusion could be a problem. The task force expects to issue its guidance
in April, 2008.

New York's Approach to
Vapor Intrusion

New York State is taking an aggressive approach to vapor intrusion
problems. The New York Department of Environmental Conservation
and the Department of Health have developed a joint program to evalu-
ate and solve vapor intrusion issues, which they consider among the
state’s top priorities.

All sites in New York where remedial decisions were made before
January 1, 2003, are being evaluated now to determine whether there are
unaddressed vapor problems. Sites where chlorinated volatile organic
compounds (CVOCs) are found are being evaluated first because CVOCs
are found at the vast majority of sites, they do not readily biodegrade, and
they can accumulate indoors without detection because they are virtually
odorless. New York’s estimate is that there are 421 sites where CVOCs
were involved.  

Responsible parties will be asked to evaluate their sites during the heat-
ing season, when vapor intrusion problems are most likely to be present. If
the private parties do not conduct the evaluation, it will be done by the EPA
for NPL sites and the state for other sites, and action will be taken to recov-
er the costs involved. All sites now in the pre-remedial phase and all sites to
be evaluated in the future will include investigation of vapor intrusion
potential in their required protocols (“Guidance for Evaluating Soil Vapor
Intrusion in the State of New York” [October, 2006] can be found at
www.dec.state.ny.us/website/der/guidance/vapor/index.html.).

Connecticut’s Approach to
Vapor Intrusion

The State of Connecticut established Remediation Standard
Regulations (RSRs) in 1996. These regulations are administered by the
Department of Environmental Protection (DEP) and are applicable when
a site is in an enforcement program requiring environmental remediation,
a voluntary remediation program, or subject to the Transfer Act.1 The
RSRs are also used as a guideline in the environmental community. These
regulations established standards for groundwater if the groundwater
beneath a building is potentially contaminated with volatile organic sub-
stances. If the groundwater standards cannot be achieved, the regulations
allow you to evaluate the concentrations of these substances in the soil
vapor below a building, and compare them to soil vapor standards. The
regulation identifies Risk Based Target Indoor Air Concentrations (TAC)
for residential and industrial/commercial land uses. The RSRs provide
different standards for the groundwater and the soil vapor standards for
both residential and industrial/commercial land uses. The standards do not
have to be achieved if measures are taken to prevent volatile organic sub-
stances from entering the building, which typically involves a sub-slab
ventilation system. There are exceptions for sites where environmental
land use restrictions have been placed on a property to prevent construc-
tion of a building over the contaminated groundwater.  A last alternative is
conducting periodic indoor air monitoring in the building in accordance
with a plan approved by the commissioner. The regulations also allow for
the development of site specific criteria. The 1996 standard applies only
to groundwater within fifteen feet below the ground surface or below a
building, consistent with technical guidance of that time. 

Figure 1 shows vapor intrusion of contaminants in groundwater 
through vadose zone soils into building structure. Conditions that affect 
concentrations in buildings are shown. D. Hurley, Fuss & O’Neill, Inc. 

Building Effects

Conditions Can Be Deceptive

Figure 2 shows how subsurface geology can influence and control vapor
migration. Groundwater plume is shown below buildings that have no
vapor intrusions because low porosity layers are present. Vapors are shown
entering a building that is farther away from sources. D. Hurley, Fuss &
O’Neill, Inc.

Figure 3 depicts how investigation results can be deceptive. Multiple 
shallow soil vapor probes are shown that would indicate no contaminant
vapors in soil adjacent to a building with vapor intrusion. D. Hurley, 
Fuss & O’Neill, Inc.

Investigation Locations
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In March 2003 the Connecticut DEP
published “Proposed Revisions to the
Volatilization Criteria.” Although the revi-
sions have not been finalized, the depart-
ment has been applying them as if they
were. The department intends to finalize the
regulation change this year. The 2003 draft
standards may be modified during this
process. The revised criteria are based on
the recent changes to the transport model,
new toxicity standards and new assumptions
of human exposure pathways, revised TACs,
and updated detection limits. The revised
standards apply to groundwater within thir-
ty feet below the ground surface or below a
building. The revisions were developed with
the approval of the EPA to reflect the
agency’s latest approach to vapor intrusion.

What Are the Issues?
Even a very quick discussion of vapor

intrusion issues reveals how complicated a
situation is developing around this problem.
In no particular order, we present a few:

Who sets the standards?

OSHA, the EPA, ATSDR (the Agency
for Toxic Substances and Disease Registry),
and many states all are involved in setting
standards for indoor air quality—whose
standard applies in various situations?
Should there be different standards for
industrial, commercial, and residential
buildings? How do you provide for a situa-
tion where a formerly industrial building is
converted to residential use? What happens
when the standard is changed?

What investigation is required?

Must all Phase I investigations now con-
sider vapor intrusion? Is it enough if a
Phase I determines whether there is a rea-
sonable probability of vapor intrusion and,
if such a finding is made, suggests invasive
testing in a Phase II to confirm the presence
of vapor intrusion?  How is such a determi-
nation made in the context of a Phase I?
The two standards presently, or soon to be,
in place for Phase I’s—the ASTM E 1527-

05 and the EPA’s All Appropriate Inquiry—
are not entirely clear on how vapor intru-
sion is to be considered. Is an environmen-
tal consultant at risk if he or she misses a
vapor intrusion possibility during a Phase
I? And if a Phase I discounts or ignores the
possibility of vapor intrusion—and it is not
investigated in a Phase II but is later found
to exist—was the investigation faulty?  The
possibility of malpractice claims suggests
that vapor intrusion language may be added
unnecessarily to Phase I reports to avoid
this very situation.  

Is vapor intrusion a recognized 
environmental condition?

Is vapor intrusion a source area itself or
is it the effect of a source area? The defini-
tion of a Recognized Environmental
Condition (REC) includes “an existing
release, a part release, or a material threat of
release of any hazardous substances or
petroleum products into structures on the
property.” If it is caused by an off-site,
upgradient source so the downgradient
owner has no remediation obligation for the
groundwater, does he nevertheless have an
obligation to remediate or mitigate the
resulting vapor intrusion?  

Other considerations

What if a site has been remediated and
received a No Further Action letter, but
vapor intrusion issues arise post-remedia-
tion? In New York the answer is that the
sites may be re-opened; 430 chlorinated
solvent sites closed before 2004 are cur-
rently being re-examined. If such sites are
re-opened, whose responsibility is it to
solve the vapor intrusion problem, the new
post-remediation owner or the party that
conducted the remediation? On a more
basic level, will standards for risk-based
clean-ups become more stringent in order
to avoid vapor intrusion issues? And who
informs people who work or live in the
building in question, and what are they
told? Is this a field ripe for toxic tort litiga-
tion, much like asbestos or mold?

What is prudent practice to avoid
vapor intrusion problems?

In many cases where vapor intrusion is
an issue, the cure is relatively simple to put
into effect.  Sub-slab depressurization sys-
tems, vapor barriers, and sealing floors can
all reduce or prevent vapor intrusion prob-
lems. Is it prudent for someone building on
a formerly contaminated site to include
such measures in the construction of a new
building or the rehabilitation of an old
one?  Even if vapor intrusion is a less
severe problem than the science currently
suggests, would a developer be well-
advised to install such precautions in order
to reassure those who will be working or
living in the building?

Conclusion
There are today more questions than

answers about vapor intrusion. This is one
of many areas where the regulated commu-
nity needs to be aware of the issues and the
changing regulatory attempts to deal with
them. What vapor investigation is enough
and what response is required will be ques-
tions asked about sites contaminated with
volatile substances. CL

Diane W. Whitney is an environmental and
land use attorney with Pullman & Comley in
Hartford. David F. Hurley, LEP is vice presi-
dent of Fuss & O’Neill, Inc., a multidiscipli-
nary engineering and environmental consult-
ing firm based in Manchester, Connecticut. 

Note
1. A property is generally subject to the Trans-

fer Act if it undergoes a change of ownership
and:  (A) on or after November 19, 1980,
there was generated, except as the result of
remediation of polluted soil, groundwater or
sediment more than one hundred kilograms
of hazardous waste in ay one month; (B)
hazardous waste generated at a different
location was recycled, reclaimed, reused,
stores, handled, treated, transported or dis-
posed of; (C) the process of dry cleaning was
conducted on or after May 1, 1967; (D) fur-
niture stripping was conducted on or after
May 1, 1967; or (E) a vehicle body repair
facility was located on or after May 1, 1967.

Even a very quick discussion of vapor intrusion issues reveals how
complicated a situation is developing around this problem.
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