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Johnson & Ettinger (J&E) Background

• First developed in 1998 based on the analytical solutions 
of Johnson and Ettinger (1991) for contaminant 
partitioning and subsurface vapor transport into 
buildings. This is now Version 6.0.

• Spreadsheet tool implements the steady-state solution 
to vapor transport 
– site-specific subsurface soil gas concentration and sampling 

depth, or a groundwater concentration and depth to 
groundwater

– provides default values or allows the user to enter site-specific 
information( vadose zone characteristics, building particulars, 
exposure parameters)
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Johnson & Ettinger (J&E) Background

• Model output includes:

• Risk-based soil gas or groundwater concentrations below 
which associated health effects are considered unlikely; and

• Estimates of the incremental risks associated with user-
defined initial soil gas or groundwater concentrations.

• Model reverse-calculates an “acceptable” soil gas or 
groundwater concentration OR

• Calculates an incremental cancer risk or hazard quotient 
based on an initial soil or groundwater concentration
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J&E Model Purposes

• The user’s guide, and the accompanying spreadsheet 
tool, is not intended as Guidance.  The purposes are: 

– to facilitate implementation of a widely used screening 
model

– to support vapor intrusion risk assessment at Superfund 
sites. 

– to determine whether levels of contamination found at the 
site may warrant further investigation or site cleanup, or 
whether no further investigation or action may be required. 
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J&E Major Assumptions

• Model assumes that all vapors from underlying soils 
will enter the building through gaps and openings in 
the walls, floor, and foundation. 

• Model assumes isotropic soils in the horizontal 
direction; vertical anisotropy is accounted for by a 
series of isotropic soil strata, up to three layers 

• Solute transports by convection (e.g., water 
infiltration) and by mechanical dispersion are 
neglected. Transformation processes (e.g., 
biodegradation, hydrolysis, etc.) are also neglected. 
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J&E Major Assumptions

• Model may be overly conservative for non-chlorinated 
species but in some cases, may under predict indoor 
concentrations for chlorinated species. 

• Model treats the entire building as a single chamber 
with instantaneous and homogeneous vapor dispersion. 
It therefore neglects contaminant sinks and the room-
to-room variation in vapor concentration due to 
unbalanced mechanical and/or natural ventilation

• No contaminant free-liquid/precipitate phase present 
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J&E Model Contraindications

• Presence NAPL, free phase or residual

• Heterogeneous subsurface materials

• Sites where significant lateral flow of vapors 
occurs (e.g. clay cap or utility conduits)

• Very shallow groundwater 

• Very small building air exchange rates (e.g., < 
0.25/h) 

• Sites with large fluctuations in the water table 
elevation 
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J&E Changes

• To be consistent with the 2015 OSWER Vapor Intrusion Guidance, 
EPA has removed the soil model option and non-aqueous phase 
liquids models.

• The groundwater and soil gas models have been combined into 
the same sheet, although only one model may be run at a time.

• About a dozen more changes, but a visual demonstration is best

• JEv6.0.xlsm

• J&E Link:   https://www.epa.gov/vaporintrusion/epa-spreadsheet-
modeling-subsurface-vapor-intrusion
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J&E Use in Region 4
• J&E is a screening tool along with the VISL. If you have 

the documentation for the site specific inputs, use 
J&E. If not, use VISL.

– VISL for VI Assessment –limited data

– J&E for VI Investigation – more data

– VI Risk Assessment – complete data
• Indoor, subslab/crawlspace and ambient air samples

• Follows the VI Guide regarding more than one round 
of data especially for NFA

• We’re not getting into a protracted discussion about 
screening model results – go take the air samples 9



Additional VI Information

• Vapor Intrusion Screening Level calculator (VISL) 
going online

• Pressure transducer high resolution site data

• Subsurface Intrusion Pathway for the HRS

• Thermal-assisted Soil Vapor Extraction
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VISL going online
• Probably by the end of March 2018

• Spreadsheet no longer supported/updated

• The issue is making sure the toxicity data is the 
most current, just much easier to do online than 
revising cells in a spreadsheet 

• Will be handled by the same folks that do the 
updates to the Regional Screening Levels (RSLs)

• In a number of years, J&E may be online for the 
same reasons
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Pressure Transducer High Resolution Site Data

• Start with the collection of high resolution data 
from pressure transducers and a weather station

• More often used in commercial settings

• Very informative – really shows the Bernoulli 
effect and the pressure differential, likely 
indicating VI

• All credit goes to Todd Creamer and Darrius XXX of 
Geosyntec – thanks for sharing
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Pressure transducer high resolution site data
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Pressure transducer and wind speed data
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Pressure transducer, wind and temperature data

15



Subsurface Intrusion
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• Subsurface intrusion is the migration of hazardous 
substances or pollutants and contaminants from the 
unsaturated zone and/or the surficial ground water 
into overlying structures. While subsurface intrusion 
can occur through multiple mechanisms, the most 
common form of subsurface intrusion is vapor 
intrusion.

• https://www.epa.gov/superfund/hrs-subsurface-
intrusion-component

https://www.epa.gov/superfund/hrs-subsurface-intrusion-component


Subsurface Intrusion Supporting Documents

In support of the Final Rule, the EPA published the following 
documents:

• Technical Support Document (TSD)

• Regulatory Impact Analysis (RIA) 

• Response to Comments Support Document (PDF)(119 pp. 
1.7 MB)

• Frequently Asked Questions (FAQs) (PDF)(5 pp, 62 K)

• Interim SsI SCDM Table (PDF)(1 p, 550 K)
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Thermal-assisted Soil Vapor Extraction

As an observation, Tennessee Department of 
Environmental and Conservation’s Memphis office 
has noted that in the aeolian silt (loess) above the 
Memphis aquifer, regular soil vapor extraction has a 
very hard time being effective and efficient, likely 
due to low permeability and high degree of sorption. 
Adding some thermal energy greatly reduces the 
time required to meet cleanup goals.
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Any Questions?

Ben Bentkowski, P.G.

Senior Hydrogeologist and VI Guy

USEPA R4 Superfund Scientific Support Section

61 Forsyth Street, S.W.

Atlanta, GA 30303

404-562-8507

Bentkowski.Ben@epa.gov
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