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Outline 

 Current IA analytical methods and limitations
 Indoor air chemical analysis in VI

 Lessons learned and remaining questions

 Case study:              
 Site information
 Problem encountered in IA data
 Solution

 Vapor Intrusion (VI)
 Background: 

 Importance of indoor air (IA) chemical analysis in VI

 Field causes for IA analysis limitations
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What is Vapor Intrusion (VI)? 
USEPA: The migration of volatile 
chemicals from contaminated soil 
and groundwater plumes into 
buildings.

 Not visible and most of the cases 
not noticeable;

 Long-term risk exposure and 
very low tolerance of risks

 A risk exposure pathway that 
needs to be evaluated at every 
site before closure/transfer  
(Cannot escape!!!)

(USEPA, 2015)
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Importance of Indoor Air Analysis in VI 

IA chemical concentrations are: 
A direct measurement of actual human exposure and basis for 

inhalation risk evaluation calculation 

 Used to compare to established VISLs for screening site in/out ($$$)
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Current IA Analytical Methods & Limitations 

Top 3 most problematic IA data in the eyes of a VI expert: 
#1: RLs>VISLs: no VI risk conclusions can be drawn with confidence
#2: Lump-sum TPH or TPH fractions: no idea what is in the numbers 
#3: Sorbent tube overloaded: no valid data available for risk evaluation
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Low to Ultralow IA Screening Levels 

Low/ultralow ESLs make it hard to get RLs < ESLs 
Background concentrations > ESLs

Background concentrations > RLs



7© 2018 Chevron Corporation

Field Interference for IA analysis: IA sources?

 VOC sources may be everywhere in homes or businesses;
 Invisible and visible, identifiable and non-identifiable
 Removable and non-removable

Garage

(Rago, 2015) Adapted from https://www.epa.gov/indoor-air-
quality-iaq/volatile-organic-compounds-impact-
indoor-air-quality

Most of them are not site COCs, but they 
causes elevated RLs and get into lump-sum 
TPH/APH fractions



8© 2018 Chevron Corporation

Case Study: Site Background

 Residential condo units with basement built offsite from a former 
UST site; Dilute GW, DTW very shallow;

 GW intrusion and potential VI have been controlled by dewatering 
trench system which also serves as an SSD; 

 Basement IA APH fractions >MassDEP IA ESL since 2005; 
 IA > Subslab soil gas sometimes 
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Case Study: Basement SG and IA APH Data

Variable IA APH data 
& some IA APH>ESLs   

Subslab SG<IA sometimes 
-- Is this really VI?         

What is really 
included in  the 
reported IA APH 
values??

 Equipment blank:                  
-- not really blank!       

SSD was running and VI 
should not occur
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What is included in the reported IA APH Data??

Non-APH eluted within the 
retention time of C5-C8 Aliphatic
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Only IS compounds areas were 
subtracted from the reported APH 
C5-C8 & C9-C12 Aliphatic values  

What is included in the reported IA APH Data??
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What should be in the reported IA APH values? 
Non-APH compounds 
subtracted:

Acetone
Trans-1,2- DCE
IPA
PCE 
MEK
Limonene
……

Along with other lines of evidence, regulator agreed 
that VI is not occurring at this site   
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In the MassDEP APH Method Manual
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Lessons Learned & Remaining Questions

2. Open discussion: How can we work together to 
eliminate the dreadful air phase data in vapor intrusion 
application?
 Avoid sorbent tube overloading? 
 Achieve low RL<ESLs? 
 Improve lab/consultant communication? 

1. Reported TPH/APH fractions values worth a 2nd look 
 Understand the sources of the limitations of IA analytical 

data in vapor intrusion application;
 Subtracting out non-TPH and/or non-APH compounds     

is crucially important
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Thank you!
Questions? 


