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Resources
• https://www.epa.gov/vaporintrusion
• https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-level-calculator
• https://www.epa.gov/vaporintrusion/epa-spreadsheet-modeling-subsurface-

vapor-intrusion
• https://www.api.org/oil-and-natural-gas/environment/clean-water/ground-

water/vapor-intrusion/biovapor
• https://itrcweb.org/

• Under “Guidance Materials” choose “Search by Topic” and Vapor Intrusion from 
the drop-down menu. ITRC will be combining and updating VI guidance for 
release early 2026.

https://www.epa.gov/vaporintrusion
https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-level-calculator
https://www.epa.gov/vaporintrusion/epa-spreadsheet-modeling-subsurface-vapor-intrusion
https://www.epa.gov/vaporintrusion/epa-spreadsheet-modeling-subsurface-vapor-intrusion
https://www.api.org/oil-and-natural-gas/environment/clean-water/ground-water/vapor-intrusion/biovapor
https://www.api.org/oil-and-natural-gas/environment/clean-water/ground-water/vapor-intrusion/biovapor
https://itrcweb.org/
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NDEP
• BCA does not regulate indoor air but can consider VI potential as a line of evidence 

when evaluating closure requests, can require mitigation be offered when air SSLs 
are exceeded, and can consider VI potential for setting cleanup goals.

• NDEP does not have action levels or reportable concentrations for soil vapor.
• Verify results with soil and/or groundwater samples

• NDEP has not published official VI guidance but plans to do so in the next year.
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Ultimate Goal: Prevent Indoor Air SSL Exceedances

Resident Air (µg/m3) Industrial Air (µg/m3)

Benzene 0.36 16

PCE 11 47

TCE 0.48 3.0

From the EPA RSL Tables as of April 2025
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Methods to estimate indoor air concentrations or screen out sites
• Some states use screening distances:

• Vertical
• Typically 15 feet for LNAPL
• 5 feet for dissolved phase petroleum products
• 100 feet for chlorinated solvents

• Horizontal
• 30 feet is standard for many states

• Default attenuation factor
• Often 0.003 – 0.01, based on sub-slab soil vapor concentrations

• NDEP does not use default attenuation factors or screening distances, but may consider using the 
above vertical distances for petroleum releases

• Modeling: VISL, Johnson & Ettinger, BioVapor
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Petroleum VI vs chlorinated VI
BioVapor modeling indicates that at a 
depth of 1.8 meters (5.9 feet), an 
attenuation factor of 1E-09 is 
appropriate for benzene 
concentrations <10 mg/L (10,000,000 
µg/m3) 

This scenario would result in an indoor 
air concentration of 0.01 µg/m3, well 
below the Residential SSL of 0.36 
µg/m3. 
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Petroleum VI
NDEP does not require VI assessment 
for most PVI cases because:

- Most gas stations have plumes 
contained onsite and the exposure 
from nozzles is much higher than 
through pavement and foundations

- Most offsite dissolved phase 
plumes are deeper than 5 feet 
below ground surface

- May need to consider PVI if depth 
to water is <5 feet for dissolved 
phase or <15 feet for LNAPL
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Chlorinated VI
• NDEP does not use default vertical screening distances for CVI
• Prefers use of Johnson & Ettinger Model or a similar risk assessment
• Existing guidance is for internal case officer use but is dated due to updated indoor air SSLs. Also 

is based on a higher risk of 1 × 10-4
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Using the Johnson & Ettinger Model

The model can be run using 
groundwater, exterior soil gas, or sub-
slab soil gas data.

Using groundwater data is common 
because many sites have years of 
quarterly groundwater data.

Select chemical and the toxicity values 
will load automatically
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Using the Johnson & Ettinger Model

Use defaults for generic building unless different site-specific values are known
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Using the Johnson & Ettinger Model

Can select up to 3 soil stratums, specifying soil type for each
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Using the Johnson & Ettinger Model

Default cancer risk is 1 × 10-6 and hazard index is 1, but these can be changed 
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Using the Johnson & Ettinger Model

For this scenario, the predicted indoor air concentration is 9.1 µg/m3, below the SSL of 11 µg/m3.
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Using the Johnson & Ettinger Model

The predicted cancer risk is 8.4 × 10-7 and hazard index is 0.217, below the respective screening 
levels of 1.0 × 10-6 and 1.0. The target groundwater concentration is 595 µg/L.
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Modeling vs Indoor Air Sampling

Modeling can be a useful line of evidence and may be used in lieu of indoor air 
sampling in some scenarios:
• The plume is currently under a vacant lot
• The plume is migrating towards buildings of interest but hasn’t reached them yet
• Property owners won’t allow access
• Properties have other VOC sources that can influence results
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Modeling – Communication to NDEP

• Explain selection of each input parameter
• Can use defaults or model recommended when site-specific data are lacking

• Describe assumptions and assess variability in available data
• Use conservative values (highest current or recent concentrations, coarsest soil type, 

etc.) to identify worst case scenario.
• Compare predicted indoor air concentrations to current SSLs for Residential and 

Industrial sites.
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Indoor Air Sampling

• Requires outreach to property 
owners and access 
agreements

• Pre-sampling survey to 
identify background influence
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Mitigation

Sub-slab depressurization 
system is typical

• Voluntary on part of property 
owner

• Paid for by party responsible 
for contaminant release
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Maryland Square Case Study
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Maryland Square Case Study
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Maryland Square Case Study

• Indoor air sampling offered annually to households above plume with PCE 
concentrations >100 µg/L

• SSDS offered to households with indoor air PCE >9.4 µg/m3 
• ~14 houses have active SSDSs
• Ongoing remediation in the source area
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Summary

• Assessment not required for most petroleum sites due to biodegradation in 
vadose zone. May need to be considered for sites with depth to groundwater 
<5 feet for dissolved phase, <15 feet for LNAPL or with very high soil vapor 
concentrations (>10,000,000 µg/m3).

• No default screening distances or attenuation factors for chlorinated 
solvents. Use Johnson & Ettinger or similar to estimate indoor air 
concentrations given soil gas or groundwater data, temperature, and soil 
type. 



Thank You!
Questions?

Contact information:

Ben Moan: bmoan@ndep.nv.gov – 775-687-9396

mailto:bmoan@ndep.nv.gov
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