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§ 2022 SF RWQCB updated Vapor Intrusion 
Mitigation Guidance

§ Relies heavily on sub-slab soil gas 
monitoring
§ Long-term monitoring
§ Termination monitoring

§ Systems without sub-slab probes?



Question

§ How can we terminate long-term 
monitoring without sub-slab ports?

§ Install through finished 
slab/membrane = $, time, damage

§ But – have accessible riser test ports

§ Is there a strong correlation?



§ Typical passive VMS
§ Sub-slab membrane
§ Lateral vent piping
§ Fresh air inlets
§ Exhaust risers with test ports and 

wind-assisted turbines



§ Updated our typical VMS to 
follow 2022 regulatory 
guidance
§ Added sub-slab sampling ports 

as standard
§ Maintained riser test ports

§ Continue to include both in 
monitoring program



Approach – Data Compilation

• Compile riser and sub-slab data (mini 
database)
• Same event and location for paired data

§ 108 paired data points
• Different systems, different layouts, with and 

w/out inlet vents
• Compare average sub-slab and average riser 

concentrations
• 8 projects (SF Bay), 17 sampling events
• Add as available



Approach - Goals

• Determine relationship between 
sub-slab and riser concentrations

• Driving parameters?

• Can we extrapolate to other sites?



Parameters Evaluated
• Chlorinated hydrocarbons vs. petroleum hydrocarbons
• Passive air flow / # of air exchanges
• Location of riser test ports
• # of perimeter inlet vents per riser
• Length of piping / area vented



Results - General
Site Date Average % Drop Average % Drop - 

CHC
Average % Drop 

- PHC
Air Exchanges 

per Day
# Air Inlets 
per Riser Pipe Length Area per 

Riser

1 3/5/2024 66% 64% 73% -- 2.00 206 8667
2 1/7/2021 41% 26% 65% 0.92 2.50 104 7600
3 7/1/2014 55% 55% -- 17 0.89 47 1789
3 3/1/2017 40% 40% -- 16 0.89 47 1789
3 2/1/2022 46% 46% -- -- 0.89 47 1789
3 7/1/2022 79% 79% -- -- 0.89 47 1789
4 12/20/2020 67% 98% 57% 1.2 3.50 75 4350
4 1/20/2021 57% 54% 67% 1.84 3.50 75 4350

5 8/10/2023 37% -47% 69% 4.96 0.00 113 6700

6 7/3/2023 6% 9% -9% 2.96 1.67 276 8900

6 7/6/2023 -37% 9% -9% 2.67 1.67 276 8900
7 6/20/2023 76% 94% 65% 51.2 3.50 126 3500
7 7/11/2023 83% 91% 80% 20.9 3.50 126 3500
7 4/25/2024 27% -- 27% 19.2 3.50 126 3500
8 5/24/2023 67% 57% 86% 4.02 4.00 166 6000
8 4/26/2023 17% 76% 0% 4.94 4.00 166 6000
8 4/25/2024 8% -- 8% 4.39 4.00 166 6000

Average 43% 50% 45%







PHCs – no 
correlation

CHCs – possibly 
low correlation



Sidebar – Ambient Air • Outliers during a single sampling 
event driving down correlation
• What happened?

 



- As pipe length decreases, 
% drop increases

- As area vented decreases, % 
drop increases
- Result of increased mixing, 
fewer potential “dead zones”



Results – Empirical Equation
§ Used multiple variable linear 

regression to identify significant 
variables

• X Variable 1 = log (riser concentration)
• X Variable 2 = air inlet vents per riser
• X Variable 3 = area vented per riser



Results - Estimation

§ Use multiple linear regression equation 
to estimate sub-slab concentrations from 
riser data

§ Current equations slightly overestimate on 
average => conservative

# of overestimates Avg. RPD
65 62%

 

# underestimates Avg RPD
51 55%



Future Questions

§ Do equations hold for larger range of 
concentrations?
§ Current range 0.15 µg/m3 to 8500 µg/m3 

§ Do relationships hold for “atypical” VI 
compounds?
§ SVOCs, mercury vapor, etc.

§ Does distance from sub-slab sampling point 
to risers (or vent piping) affect results?

§ Data set is continually expanding, so we hope 
to provide future updates!
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