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Sun Devil Manor, Layton, UtahProject ER-1686
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Type &  
Depth to 
VOC source

Building 
type  & 
size (ft2)

Foundation Sub-
foundation 
horizontal 
permeable

Preferential 
pipe 
pathway

Bldg-
Climate 
zone 
(Temp)

Press./ 
Wind 
speed & 
direction

Intrusion 
primarily 
Advect. vs 
Diffusive

Shallow Soil Modern 
sub-urban

Slab-on-
Grade 

Continuous 
horizontal/ 
permeable

High 1-3 Low Advective

Deep 
Soil

Legacy 
Urban 
Multi-
Family

Split level Discontin-
uous / 
Imperme-
able (sandy 
shallow 
soils)

Mod. (wood 
stave sewer 
has a role)

4 Mod. Diffusive

Shallow 
GW

Non-Res. 
<10k ft2

Full 
basement

Low 5 High steady 
direct

50-50

‘Deep’ GW Non-Res. 
>100k 

Crawlspace-
dirt floor

None 6-8 High 
varying 
direction



Indoor Air TCE Concentrations
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• Indoor air TCE 
concentrations varied over 3 
orders of magnitude 

• Two recurring behaviors 
observed; active and 
inactive VI

• 25 of 723 days (3.5%) 
contribute 50% of total 
exposure over this time 
frame (t = 0 to 723)*

Image source: Holton et al., 2013, Environmental Science & Technology
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Preferential Pathway

2.4 m BGS

Land drain

Garage

3 m BGS

N

Lateral pipe
Manhole, 
approximately 15 m 
west of lateral pipe

• Lateral pipe connected to impacted storm drain 
system terminates below floor slab

• “Pipe Flow” VI



Soil Gas TCE and Rn Concentrations

6Image source: Johnson et al., 2016; SERDP ER-1686 https://www.serdp-estcp.org/Program-
Areas/Environmental-Restoration/Contaminated-Groundwater/Emerging-Issues/ER-1686/ER-16862

Subslab soil gas 

Land Drain Lateral Pipe
Crack/Slab Gap

4 5 4 5

#Sampling Location

https://www.serdp-estcp.org/Program-Areas/Environmental-Restoration/Contaminated-Groundwater/Emerging-Issues/ER-1686/ER-16862
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Indicator: Radon

40% True Positives

60% False Positives
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Indicator: Differential Temperature

Differential T > 90th%

TCE > 95th%

34% True Positives

66% False Positives
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Indicator: Differential Pressure
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Data set includes 342 
VOC data points, 
composite 24-hour 
periods
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Data set includes 342 VOC data points, 
composite 24-hour periods
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Summary
• Long-term high-frequency sampling at SDM showed…

• Indoor air TCE concentrations varied over 3 orders of magnitude and showed 
seasonal variability

• High probability for false negative conclusions about VI occurrence

• Evaluation of select ITS metrics at SDM showed…
• Guided sampling approaches using representative indicators can reduce 

potential for false negatives and the number of samples required to 
characterize the RME



Questions?
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Thank you,

Chase Holton, Ph.D., P.E.(CO, OK)

CHolton@Geosyntec.com, www.Geosyntec.com/VI

mailto:CHolton@Geosyntec.com
http://www.geosyntec.com/VI
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