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• Multiple GW plumes
• >300 buildings
• Building access challenges
• Regulatory pressures to sample IA

Large-Scale Residential Study
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Media sampled: Indoor air, Sub-slab soil gas, Crawl Space air, 
Outdoor (Ambient) air
68 of 69 homes sampled had exceedances in indoor air
TCE, PCE, TMBs, 1,4-DCB, 1,1,2,2-TeCA, naphthalene, chloroform, 
benzene, carbon tetrachloride

Sample Set 1 Results – VOCs Everywhere?!!
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In the News….
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Political and Regulatory Pressure
• Secretary of the Army receives letter from USEPA HQ expressing 

“data confirms the presence of VOCs in residential homes” and 
concerns “that the Army is endangering residents of Forest Park, 
Georgia....”

• Secretary of Army receives letter from Governor Nathan Deal that 
directs the Army to expedite sampling

• USEPA issues a RCRA Section 7003 Unilateral Administrative 
Order (UAO) to Fort Gillem requiring specific actions related to VI.
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Approach for VI Forensics

• VI-CSM

• Mitigation 

• Building Inventories and Source Removal

• Desktop Forensic Study for Preliminary Evaluation

• Field Forensics for Secondary Evaluation
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Importance of a Vapor Intrusion 
Conceptual Site Model
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Soil Contamination

Groundwater Contamination
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Why Shallow Groundwater Samples Matter

(adapted from McAlary et al., 2004)

• Monitoring wells are 
installed to delineate 
plumes, not for VI

• What would you 
conclude from MW-1 
data?

• Install a screen @WT 
MW-02

MW‐2

MW‐1
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Distinguishing Background 
Contamination from 

Vapor Intrusion Contamination 
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Background

(Mickunas, 2004) 13



VAPOR INTRUSION

How Frequently do we Detect Background Sources?

From Dawson and McAlary, 2009

If you sample indoor air, 
you will detect these
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Household Products Database

householdproducts.nlm.nih.gov 
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Example: 

• Rental Property
• Crawl Space home
• Moved due to VI Concerns
• Media
• Used mothballs in planter beds
• Second event – empty house
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Desktop Methods Used
to Distinguish Background from VI
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Desktop Methods
to Distinguish Background from VI

• So how do you make sense of a large data set in a 
timely manner?

– Built database (DB) modeled after EPA DB – (Helen Dawson, 
USEPA  Geosyntec)

– Use Excel charts to examine ratios and building specific 
attenuation factors
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Attenuation Factors Shed Light on VOC Sources

Substantial Influence on IA 
from Consumer Sources

Minimal Influence on IA 
from Consumer Sources

Source: Dawson & Kapuscinski, 2012
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Measuring the “True” Attenuation Factor
from a Large Empirical Dataset

Data from USEPA (Helen Dawson)
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Carbon Tetrachloride – What’s the CSM?

10‐6 IASL: 0.47

Buildings: n=63
IA samples: n=156

Plots include samples w/ detections in IA
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Chloroform – What’s the CSM?

10‐6 IASL: 0.12

Buildings: n=63
IA samples: n=156Plots include samples w/ detections in IA
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Desktop Forensics Helped at Fort Gillem

• Shows messages graphically that can be 
challenging to convey in text and tables

• Allows simple visualization of trends/non-trends in 
large data sets 

• In a few clicks, make queries about specific areas 
or compounds
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Quote From Client: “The forensic screening spreadsheet 
tool developed by Geosyntec provided guidance and 

transparency to regulators to facilitate their review and 
approval of NFA recommendations.”
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Field Methods to Distinguish 
Background from VI

• Building inspections: remove suspected sources 
• Field GC-MS like HAPSITE or mobile labs 
• Building pressurization  
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First Event vs.
Home Questionnaire

– No product removal
– Few photographs

Sampled 69 Buildings
Result – High VOC concentrations
creating a difficult dataset to evaluate

Second Event
Home questionnaire & product removal
Sampled 80 buildings (incl. 67 of 69)
Result – Cleaner dataset where
forensic evaluation could be applied
more easily
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HAPSITE Field GC-MS

• HAPSITE
• Continuous run “sniff” mode available
• Calibrate to 5-10 VOCs
• PPB RLs achievable 
• Need trained technician 

• Flux chambers can be used to enhance 
clarity of suspected sources

• Helped identify chloroform, 1,2-DCA, and 
xylene sources at Fort Gillem
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Building Pressure Cycling

29



VAPOR INTRUSION

Building Pressure Cycling to Demonstrate VI 
Pathway Complete
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Interior source only

Vapor intrusion only

Idealized results during building pressurization

Building Pressure Control: VI or background?
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At Fort Gillem, Building Pressure Control showed no VI
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Summary

from Ft. Gillem: 
• Use a robust VI CSM
• Bottom up approach (hint: it’s in EPA VI Guide) 
• Lessons for a large data set 

VI Problems → Many tools to address:
• Large buildings → High Volume Sampling
• Timeliness → Building Pressure Control 
• Mitigation → many styles (active, passive)
• Temporal variability → quantitative passive samplers 
• Big datasets → EPA forensic tool 
• Low K soils → Low K soil gas protocol 
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Thank you
Justin Knight, P.E.
Senior Engineer
jknight@geosyntec.com 
678.202.9580 
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