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Vapor Intrusion is the 
migration of volatile 
chemicals from the 
subsurface into overlying 
or adjacent buildings

http://www.epa.gov/oswer/vaporintrusion/basic.html

Vapor Intrusion 

http://www.epa.gov/oswer/vaporintrusion/basic.html


Indoor Air: Point of exposure 
where sources intersect
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Indoor 
Air

Ambient 
Air

Soil Gas 

Potential Indoor  Sources
Solvents / Cleaners
Gasoline /Paints /Smoking
Household Products

Ambient Sources
Highways / Gas Stations
Commercial / Industrial 
Facilities using Solvents

Sub-Surface Sources 
Groundwater  / Contaminated soil / Sub-surface conduits (sewers, utilities)/lithology 
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EPA TO15 Overview

Cold TrapSorbent Traps GC/MS SystemWhole Gas 
Sample

www.epa.gov/ttnamti1/files/ambient/airtox/to-15r.pdf

http://www.epa.gov/ttnamti1/files/ambient/airtox/to-15r.pdf
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Media Certification 

Cleaning and Certification to a
Important: Media, Flow Controllers & SUMMA Canisters are cleaned
to meet the intended use

For Method TO 15 :

• Typical list(s) offered 48 - 64 compounds 
• Site specific target lists develop due project pre-planning 

Low Level: Indoor & Ambient Air 
Source Level:  Soil Gas, Sub-slab 

Define up front, sample type: “source or low level” and/or
Site specific reporting limits RL’s. 

0.02ppbv
0.2ppbv
20 ppbv
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Media Certification



Sampling of indoor air is 
the most direct method 
to determine the presence 
or absence of vapor 
intrusion.

Indoor sources of VPHs 
are ubiquitous: gasoline, 
cigarette smoke, natural 
gas.

Detection of VPHs in indoor 
air does not necessarily 
indicate vapor intrusion.

Problem:  
Indoor Air Sources of VPHs?

AMBIENT  
AIR

UPSTAIRS

DOWNSTAIRS

BASEMENT

ATTACHED GARAGE

Foundation 
Crack

Critical need for reliable methods to
distinguish between vapor intrusion and
indoor sources of VPHs.

KEY POINT:



AMBIENT  AIR

UPSTAIRS

BASEMENT

ATTACHED
GARAGE

Foundation 
Crack

DOWNSTAIRS

AMBIENT AIR

CRAWLSPACE /
BASEMENT AIR

Sampling and Analytical 
Methods: Indoor Air Sampling

INDOOR AIR

SUBSLAB AIR



Sampling and Analytical Methods:
Sample Analysis Methods

Analytical 
Method

Analyte
List Notes:

1. Analyses conducted by TestAmerica Inc. 
in Austin, Texas.

2. TestAmerica Inc. Contact:
William Elcoate 
(William.Elcoate@testamericainc.com)

USEPA Method TO-15:
Determination of VOCs
in Air by GC/MS

Multi-sorbent 
concentrator used to 
increase analytical 
sensitivity.

162 VOCs

Includes 88 individual 
VPH compounds

More than standard 
TO-15 list

SUMMA CANISTERS AT TEST AMERICA INC.



TO 15 Method Details

• Extended Analytical run to improve compound resolution
• Non traditional capillary column used to improve compound 

resolution
• Multiple "scan ranges" on the GC/MS in order to acquire the 

extended compound list
• Non traditional conditions for the concentrator to                 

allow for capturing the wide range of compounds
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Linde achieves Guinness World Record for record breaking 
multi-component gas mixture 
http://hiq.linde-gas.com/international/web/lg/spg/like35lgspg.nsf/docbyalias/news_063

http://hiq.linde-gas.com/international/web/lg/spg/like35lgspg.nsf/docbyalias/news_063


Collect vapor headspace samples using 
6-L Summa canisters

Sampling and Analytical Methods:
Potential Indoor Air Sources

Emissions Chamber

Duplicate Charcoal Lighter
Fluid

6-L Summa Canister



Consumer Products: Sources with 
Complex Hydrocarbon Mixtures

n-alkanes n-alkenes branched
alkanes

aromaticscyclo-
alkane

branched
alkenes

n-alkanes n-alkenes branched
alkanes

aromatics
cyclo-
alkane

branched
alkenes

isopentane isoprene

n-alkanes branched
alkanes cyclo-

alkane

aromaticsn-alkenes
branche

d
alkenes

BTEX

Each complex hydrocarbon mixture has an
unique component.

KEY POINT:



Fresh Gasoline – Isopentane spike
Weathered Gasoline – Missing many of the lighter VPH 
compounds (especially n-alkenes); 2,2,4-Trimethylpentane 
spike
Similar fingerprints of cycloalkanes and aromatics

Consumer Products:
Fresh vs. Weathered Gasoline

n-alkanes n-alkenes branched
alkanes

aromaticscyclo-
alkane

branched
alkenes

n-alkanes n-alkenes branched
alkanes

aromatic
s

cyclo-
alkane

branched
alkenes

2,2,4-trimethylpentaneisopentane

KEY POINT: Analyzing for extended VPH list allows you
to distinguish between fresh and weathered gasoline.



Mixed hydrocarbon sources with significant 
contribution from fresh gasoline.

Good visual match:
Similar fingerprints of branched alkanes, cycloalkanes and 
aromatics
Isopentane spike

Other hydrocarbon source for n-alkanes

n-alkanes branched
alkanes

cyclo-
alkane

aromaticsn-alkenes

branched
alkenes

isopentane

n-alkanes branched
alkanes cyclo-

alkane

aromaticsn-alkenes

branched
alkenes

isopentane

Hydrocarbons in Indoor Air:
House #5 Garage vs. Fresh Gasoline

KEY POINT: 



Hydrocarbons in Consumer Products:
Menthol vs Non-Menthol Cigarettes

n-alkanes n-alkenes branched
alkanes

aromatic
s

cyclo-
alkane

branched
alkenes n-alkanes n-alkenes branched

alkanes
aromatic

scyclo-
alkan

e

branched
alkenes

isopreneisoprene

KEY POINT: Menthol and Non-Menthol Cigarette Smoke have very 
similar fingerprints.



Key Findings:
Sources of VPHs in Indoor Air

Air Quality

Hydrocarbon 
Sources

Fingerprinting

■ Hydrocarbons are ubiquitous in indoor 
and ambient  air.  Concentrations often 
exceed USEPA risk limits.

■ Common consumer products 
contribute a wide range of VPH 
compounds to indoor air.

■ Fingerprinting analysis can provide an 
improved understanding of the key 
sources of hydrocarbons detected in 
indoor air.

NEXT 
STEPS:

Analysis of additional source and indoor air samples. 
Advanced statistical methods (i.e., cluster analysis) 
to quantify impact of specific sources.
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Battelle Bioremediation Symposium 2011 Reno, Nevada

Use of Hydrocarbon Fingerprinting to Characterize the Source of 
Volatile Petroleum Hydrocarbon (VPH) Compounds in Indoor Air

Danielle Bailey, Thomas McHugh, Shawn Paquette, and Lila Beckley, 
GSI Environmental Inc. 
William Elcoate, TestAmerica Inc. 
Stephanie Fiorenza, BP America

Work Funded By: BP America

Reference
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Will Elcoate
Air Product Manager 
Mobile: 708-261-8355
William.elcoate@testamericainc.com

Questions

mailto:William.elcoate@testamericainc.com

	Slide Number 1
	Vapor Intrusion is the migration of volatile chemicals from the subsurface into overlying or adjacent buildings
	Indoor Air: Point of exposure where sources intersect
	EPA TO15 Overview
	Media Certification 
	Media Certification
	Slide Number 7
	Slide Number 8
	Slide Number 9
	TO 15 Method Details
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Questions

