
TECHNICAL GUIDE FOR ADDRESSING PETROLEUM VAPOR INTRUSION
AT LEAKING UNDERGROUND STORAGE TANK SITES

Disclaimer
This document presents current technical recommendations of the U.S. Environmental Protection Agency (EPA) based 
on our current understanding of petroleum vapor intrusion (PVI) into indoor air from subsurface sources. This document 
provides technical information to EPA, state, tribal, and local agencies. It also informs the public and the regulated 
community on how EPA intends to implement its regulations. This guidance document does not impose any 
requirements or obligations on the EPA, the states, or local or tribal governments, or the regulated community. Rather, 
the sources of authority and requirements for addressing subsurface vapor intrusion are the relevant statutes and 
regulations. Decisions regarding a particular situation should be made based upon statutory and regulatory authority. 
Decision-makers retain the discretion to adopt or approve approaches on a case-by-case basis that differ from this 
document. Contact information for your state’s UST-implementing agency may be found at 
http://www.epa.gov/oust/states/statcon1.htm EPA may revise this document in the future, as appropriate.

This document provides technical information to regulatory personnel from the U.S. Environmental Protection Agency (EPA) and state, tribal, and local agencies for 
investigating and assessing petroleum vapor intrusion (PVI) at sites where petroleum hydrocarbons (PHCs) have been released from underground storage tanks 
(USTs). This document is comprised of two parts: (1) Recommendations, which provides a description of EPA’s recommended approach for addressing PVI; and 
(2) Supporting Technical Information, which provides detailed technical information supporting the recommendations. http://www.epa.gov/oust/cat/pvi/index.htm

Overview Of Petroleum Vapor Intrusion
Vapor intrusion is the general term given to migration of volatile organic 
chemicals (VOCs) from any subsurface contaminant source, such as contaminated 
soil or groundwater, through the soil and into an overlying building. There are two 
general classes of VOCs that account for a large number of soil and groundwater 
contamination sites in the United States:

• Petroleum hydrocarbons (PHCs) and non-PHC fuel additives
• Chlorinated solvents (e.g., the dry cleaning chemical tetrachloroethylene, also 

known as perchloroethylene, (PCE), and the degreasing solvents 
trichloroethylene (TCE), 1,1,1trichloroethane (TCA)).

In this guide, petroleum vapor intrusion (PVI) is defined as the intrusion of vapors 
from subsurface PHCs and non-PHC fuel additives into overlying or nearby 
buildings or structures.

Vapors emanating from petroleum-contaminated soil or groundwater that enter 
buildings may result in indoor air concentrations that pose a risk to building 
occupants. PVI may pose both immediate threats to safety (e.g., fire or explosion 
potential from petroleum vapors or methane) and possible adverse health effects 
from inhalation of toxic chemicals (e.g., exposure to benzene from gasoline). PVI 
may be associated with three groups of volatile chemicals:

• PHCs found in gasoline, diesel, and jet fuel (e.g., benzene, trimethylbenzenes
(TMBs), naphthalene)

• Volatile chemicals other than PHCs that may be found in petroleum fuels, such 
as ethers, alcohols, and other fuel additives (e.g., methyl tertiary-butyl ether 
(MTBE), tertiary-butyl alcohol (TBA), ethylene dibromide (EDB), and 1,2-
dichloroethane (1,2DCA))

• Methane, which is generated from anaerobic biodegradation of PHCs and 
other constituents of petroleum fuels (especially ethanol), and organic matter 
in soil

In contrast to chlorinated solvents, PHCs generally biodegrade rapidly under 
aerobic conditions and if biodegradation is complete, produce only water and 
carbon dioxide. If biodegradation is incomplete a variety of intermediate 
degradation products may be formed, but these are usually less toxic than the 
parent PHCs. If chlorinated solvents biodegrade it is usually under anaerobic 
conditions, which is slower and may produce intermediate degradation products 
that are more toxic than the parent compounds. 

The aerobic biodegradability of PHCs typically reduces the potential for PVI and 
justifies a different approach for addressing PVI than for vapor intrusion from 
chlorinated solvents and other non-aerobically biodegradable VOCs.

Scope And Applicability 
This PVI guide focuses on releases of petroleum-based fuels (e.g., gasoline, 
diesel), including both PHCs and non-PHC fuel additives, from underground 
storage tanks (USTs) regulated under Subtitle I of the Solid Waste Disposal Act of 
1984, which are typically located at gas stations. This guide applies to new and 
existing releases of PHCs and non-PHC fuel additives from leaking USTs and to 
previously closed sites where the implementing agency has reason to suspect 
that there may be a potential for PVI. Although EPA developed the PVI guide 
based on data from typical UST sites, this technical guide may also be helpful 
when addressing petroleum contamination at comparable non-UST sites. 
Petroleum contamination at sites that are not comparable to UST sites (such as 
refineries, petrochemical plants, terminals, aboveground storage tank farms, 
pipelines, and large scale fueling and storage operations at federal facilities), or 
sites with releases of non-petroleum chemicals including comingled plumes of 
petroleum and chlorinated solvents regardless of the source, should be addressed 
under OSWER’s more general vapor intrusion guide. 
http://www.epa.gov/oswer/vaporintrusion/

This PVI guide does not impose legally binding requirements on implementing 
agencies or the regulated community. Decision-makers retain the discretion to adopt 
or approve approaches on a case-by-case basis that differ from this technical guide. 

Recommended Actions For Addressing PVI 
Addressing the potential for PVI is an integral part of the normal response to a 
suspected or confirmed release from any Subtitle I regulated UST system. At any 
leaking UST site, it is important to have a thorough understanding of the release 
(i.e., source, composition, and magnitude) and other factors that may influence 
the distribution and transport of contaminants that impact human safety and 
health. Until it is clear that human health and the environment are adequately 
protected from adverse impacts caused by the release, appropriate site 
characterization, risk assessment, and corrective action activities should continue. 

Recommendation
Delineation of a lateral inclusion zone is site-specific. EPA recently 
published An Approach for Developing Site-Specific Lateral and 
Vertical Inclusion Zones within which Structures Should be Evaluated 
for Petroleum Vapor Intrusion due to Releases of Motor Fuel from 
Underground Storage Tanks (EPA, 2013b). This Issue Paper describes a 
procedure for constructing a lateral inclusion zone that decision 
makers may find useful. EPA recommends that all buildings within the 
lateral inclusion zone be further assessed to determine if they are 
separated from vapor sources by an adequate vertical separation 
distance. Further assessment may be unnecessary for those buildings 
outside the lateral inclusion zone unless:
• Preferential transport pathways are present that connect PHC vapor 

sources to receptors
• Impermeable surface cover (e.g., concrete, asphalt, ice, very large 

buildings) is so extensive that there is concern whether there is 
sufficient oxygen in the subsurface to support biodegradation

• Soil conditions are inhospitable to microorganisms (e.g., dry soils 
with less than 2 percent soil moisture by dry weight) such that 
biodegradation is insufficient to mitigate the threat of PVI
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