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SOIL VAPOR
NEW YORK STATE INTRU SIO N

DEPARTMENT OF HEALTH Frequently Asked Questions

What is soil vapor intrusion?

The phrase "soll vapor Intrusion” refers to the process by which volatile chemicals move from 2
subsurface scurce into the indoor air of overlying buildings.

Soil vapor, or soit gas, is the air found in the pore spaces between soil particies. Because of a
difference in pressure, soil vapor enters buildings through cracks in siabs or basement floors and
walls, and through openings around sump pumps or where pipes and electrical wires go through
the foundation. Heating, ventilation or air-conditioning systems may create a negative pressure
that ¢can draw soil vapor into the building. This intrusion is similar to how racdon gas seeps into
buildings.

Seil vepor can become contaminated when chemicals evaporate from subsurface sources and
enter the soil vapor. Chemicals that readily evaporate are called "volatile chemicals." Volatile
chemicals include volatlle organic compounds (VOCs)., Subsurface sources of volatile chemicals
may include contaminated secil and aroundwater, or buried wastes. If scil vapor is contaminated,
and enters a building as described above, indoor air guality may be affected.

When contaminated vapors are present in the zone directly next to or under the foundation of the

building, vapor intrusion is possible. Soil vapor can enter a building whether it is old or new, or
whether it has a basement, a crawl space, or is on a slab (as illustrated in the figure).
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How am I exposed to chemicais through soil vapor intrusion?

Humans can be exposed to soil vapor contaminated with volatile chemicals when vapors from
beneath a building are drawn through cracks and openings in the foundation and mix with the
indoor air. Inhalation is the route of exposure, or the manner in which the volatile chemicals
actualty enter the body, once in the indoor air.

Current exposures are when vapor intrusion is documented in an occupied building. Potential
exposures are when volatile chemicals are present, or are accumulating, in the vapor phase
benezth a building, but have not affected indoor air quality. Potential exposures also exist when
there is a chance that contaminated soil vapors may move to existing buildings not currently
affected or when there is 2 chance that new buildings can be built over existing subsurface vapor
contamination. Both current and potential exposures are considered when evaluating soil vapar
intrusion at a sfte that has documented subsurface sources of volatile chemicals,

In general, exposure to a volatile chemical does net necessarilty mean that heaith effects wili
occur. Whether or not a2 person experiences health effacts depends on several factors, including
inhalation exposure, the length of exposure (short-term or acute versus long-term or chronic),
the frequency of exposure, the toxicity of the volatiie chemical, and the individual's sensitivity to
the chemical.

What types of chemicals associated with environmental contamination may be entering
my home via soil vapor intrusion?

Volatile organic compounds, or VCCs, are the most likely group of chemicals found in soil vapor,
and which can maove through the soll and enter buildings. Solvents used for dry cleaning,
degreasing and other industrial purposes {e.q., tetrachloroethene, trichloroethene, 1,1,1-
trichioroethane and Freon 113) are examples of VOCs, Exampies of petroleum-related VOCs from
petroieum spills are benzene, toluene, ethyl benzene, xyienzs, styrene, hexane and
trimethylbenzenes.

Is contaminated soil vapor the only source of velatile chemicals in my indoor air?

MNo. Volatile chemicals are also found in many household products. Paints, paint strippars and
thinners, mineral spirits, glues, solvents, cigarette smoke, aerosol sprays, mathhalls, air
fresheners, new carpeting or furniture, hobby supplies, lubricants, stored fuels, refrigerants and
recently dry-cieaned ciothing all contain VOCs, Household products are often more of & source of
VOCs in indoor air in homes than contaminated soil vapor.

Indoor air may also become affected when outdoor air containing volatile chemicals enters your
heme. Volatile chemicals are presant in outdoor air due to their widespread uss. Gasoline
stations, dry cleaners, and other commercial/industrial facitities are important sources of VOCs to
outdoor air,

What should I expect if seil vapor intrusion is a concern near my hame?

If you live near a site that has documented soil, garoundwater and/or scil vapor contaminated with
volatile chemicals, you should expect that the potential for vapor intrusion is being, or has been,
irvestigated. You may be contacted by the site owner or others working on the cleanup with
infecrmation about the project. Your cooperation and consent would be requested before any
testing/sampling wouid be done on your property. You may ask the person contacting vou any
cuestions about the work being cone. You can alsc contact the NYSDOH's preject manager for
the site at 1-800-458-1:158 {extension 2-7850} for additional information.

Fage 2 of 4 {reviss/ 0]



How is soil vapor intrusion investigated at sites contaminated with volatile chemicals?

The process of investigating soil vapor intrusion typically requires more than one set of samples
to determine the extent of vapor contamination. Furthermeore, four types of environmental
samples are coliected: soil vapor samples, sub-slab vapor samples, indoor air samples and
outdoor air (sometimes referred to as "ambient air") samples.

Soil vapor samples are coliected to characterize the nature and extent of vapor contamination in
the soll in @ given area. They are often collected before sub-slab vapor and/or indoor air samples
to heip identify buildings or groups of buildings that neec t¢ be sampled, Soil vapor samples are
used to determine the potential for human exposures, Soil vapor samples are not the same as
soif samples.

Sub-slab vapor samples are collected to characterize the nature and extent of vapor
contamination in the soil immediately beneath a building with basement foundations or a slab.
Sub-slak vapor results are used to determine the potential for current and future human
exposures. For example, an exposure could occur in the future if cracks develop In the building's
foundation or changes in the operation of the building’s heating, ventiletion or air-conditioning
system are made that make the movement of contaminated soil vapor into the building possible.

Indoor air samples are collected to characterize the nature and extent of air contamination within
a buiiding, Indoor air sample results help to evaluate whether there are current human
exposures, They are also compared to sub-sieb vapor and outdoor air results to help determine
where valatile chemicals may be coming from (indoor sources, outdoor sources, and/or beneath
the building).

Outdoor air samples are collected to characterize site-speacific background air conditions. Qutdoor
=ir results are used to evaluate the extent to which outdoor sources, such as automobiles, lawn
mowers, oil storage tanks, gasoline stations, commercial/industrial facilities, and sa forth, may be
affecting incoor air quality.

What should I expect if indoor air samples are collected in my home?

You should expect the following:

« Indoor air samples are generally collected from the lowest-level space in a building,
typically a basement, during the heating season. Indoor air samples may also be collected
from the first floor of living space. Indoor alr is believed to represent the greatest
exposure potential with respect to soil vapor intrusion.

« Sub-slzb vapor and outdoor air samples are usually collected at the same time as indcor
air samples to help determine where volatile chemicals may be coming from (indoor
sources, outdoor seurces, and/or beneath the building).

« More limited sampling may be performed outside of the heating season. For example,
sub-slab vapor samples without indocr air or outdoor air samples may be collected to
identify buildings and areas where comprehensive sampling is neeaed during the heating
season.

. An indoor air guality questionnaire and building inventory will be completed. The
questionnaire includes a summary of the building's canstruction characteristics; the
building's heating, ventilation and air-canditioning system operations; and potential indoor
and cutdoor sources of volatile chemicals. The building inventory cescribes products
present in the building that might contain volatile chemicals. In addition, we take
monitoring readings from & real-time organic vapor meter falso known a2s 2
photoionization detecter or PID). The PID is an instrument that detects many VOCs in the
air. When indoor air samples are collecied, the PID is used to help determine whether
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products containing VOCs might be contributing to levels that are detected in the indoor
alr.

What happens if soil vapor contamination or soil vapor intrusion is identified during
investigation of a site?

Depending on the investigation results, additional sampling, monitoring or mitigation actions may
be recommended. Additional sampling may be performed to determine the extent of soil vapor
contamination and to verify questionable results. Monitoring (sampling on a recurring basis) is
typically conducted if there is & significant potential for vaper intrusion to occur should building
cenditions change. Mitigation steps are taken to minimize exposures associated with soil vapar
intrusicn, Mitigation may inciude sealing cracks in the building's foundation, adjusting the
building's heating, ventilation and air-conditioning system to maintain a pcsitive pressure ta
prevent infiltration of subsurface vapors, or installing & sub-slab depressurization system benaath
the building.

What is a sub-slab depressurization system?

A sub-slab depressurization system, much like 2 radon mitigation system, essentially prevents
vapors beneath a siab from entering a building. A low amount of suction is applied balow the
foundation of the building and the vapors are vented to the outside (see illustration). The system
uses minimeal electricity and should not noticeably affect heating and cooling efficiency. This
mitigation system also essentially prevents radon from entering a buliding, an added health
benefit. The party responsible for cleaning up the source of the soll vapor contaminaiion is
usually responsible for paying for the installation of this system. If no responsible party is
available, New York State will install the system. Once the contamination is cleanead up, the
system shiculd no longer be needed. "In arees where radon is a problem, the NYSDOH
recommends that these systems remain (n place permanently.

What else can I do to improve my indoor air quality?

Heuseheld preducts and other factors, such as mold growth, carbon monaoxide, and racon, can
degrade the quality of air in your home. Consider the following tips to improve indoor air quaiity:

+  Be aware of household products that contain VOCs. Do not buy more chemicals than you
need at a time.

» Store unused chemicals in tightly-sealad containers in a well-ventilated location, preferably
away from the living space in your home,

+ Keep your home properly ventilated. Keeping it tco air-tight may promote build up of
chemicals in the air, as well as mcld growth due to the build up of moisture.

» Fix all leaks promptly, as well as other moisture prohlems that encourage mold growsh.

» Make sure your heating system, hot water, dryer and firepiaces are properly vented and in
good cendition. Have your furnace or boiler checked annually by a professional.

¢ Testyour home for radon; take actions to reduce radon levels if needed.

» Instali carbon monoxide detectors in your home; take immediate actions to reduce carbon
monoxide levels If needed,

Where can I get more information?

For acditional infermation about soil vapor intrusion, contact the NYSDOR's Bureau of
Environmental Exposure Investigation at 1-800-458-1158 {extension 2-7850).
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