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A former manufacturing facility utilized solvents, largely containing trichloroethene (TCE), for historic degreasing activities. 
Widespread incidental usage of these solvents over more than 50 years of operation led to soil and groundwater 
contamination.  The associated contaminant plume has migrated off-site, under commercial and residential properties at 
concentrations which exceed generic groundwater screening levels for vapor intrusion.  The area potentially impacted by 
vapor intrusion (VI) included over 25 non-residential properties (13 currently occupied) and over 20 residential properties.  

Current state and federal VI guidance focuses on off-site residential VI and on-site non-residential VI.  Existing VI guidance 
provides limited practical guidance when assessing VI at off-site non-residential properties.  In fact, USEPA’s vapor intrusion 
guidance issued in 2015 recommends the use of the same attenuation factors for residential and non-residential properties 
because of the high degree of variability in non-residential structures; some non-residential buildings could occupy 
converted residential structures (e.g., professional offices, daycare, etc.) and the use of residential attenuation factors is 
conservative for all building types.   

Non-residential structures within the groundwater contaminant plume include an 80,000 square foot warehouse, an 
111,000 square foot manufacturing facility, and several other large warehouses/storage facilities.  With large building 
footprints and high ceilings these facilities clearly do not match the conservative, generic non-residential assumptions used 
to calculate non-residential groundwater screening levels for VI.   

How could TRC evaluate current risk without collecting hundreds of indoor air samples?  Knowing that generic groundwater 
screening levels were overly conservative for these non-residential structures, could higher, site-specific cleanup levels be 
calculated? 

To evaluate the potential for VI, an established and accepted risk assessment tool was applied in an innovative way to 
provide a timely and cost-effective assessment of the VI pathway at these numerous non-residential properties.  

TRC utilized GSI’s Risk-Based Corrective Action (RBCA) tool which is designed and used by risk-assessors and regulators to 
complete risk assessment in accordance with the ASTM Standard Guide for Risk-Based Corrective Action (E-2081).  This 
modeling software can evaluate multiple exposure pathways caused by subsurface contamination.   

By using either default fate and transport models, e.g., the Johnson and Ettinger Model (JEM), or by adding models that 
best describe site characteristics, the modeling tool can predict baseline risks and cleanup levels necessary to meet 
regulatory requirements.   
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The challenge with this project was the number of different buildings and the size of the contaminant plume:  a total of 25 
non-residential properties (13 currently occupied) and over 20 residential properties were identified within the 
approximately 40 acre, 2000 foot long contaminant plume.  The JEM is sensitive to a number of site-specific parameters.   

The JEM is particularly sensitive to soil type (vadose zone and aquifer), the size of the groundwater plume, groundwater 
concentration, the depth of the building foundation relative to the affected groundwater, the building volume, and the 
foundation thickness.  These parameters varied significantly through the area of interest.  Therefore, a site-specific risk-
assessment required building-by-building evaluation.  

The JEM within the RBCA tool was used to efficiently assess current exposures, with the intent of limiting and prioritizing 
indoor air sampling efforts.  Site-specific inputs were selected for each of the occupied buildings.  Data collected from 
nearby soil borings and groundwater sample locations were used to define reasonable, conservative soil and groundwater 
input parameters.  Aerial imagery, site reconnaissance, building plans, and/or publically available tax (building) assessment 
information were used to define building-specific input parameters.   



Vapor Intrusion Assessment Using the 
Risk-Based Corrective Action Tool Kit 
 
June, 2017 

 

  
 www.trcsolutions.com 

 

 



Vapor Intrusion Assessment Using the 
Risk-Based Corrective Action Tool Kit 
 
June, 2017 

 

  
 www.trcsolutions.com 

Once current risk had been assessed, TRC tackled the challenge of developing cleanup levels protective of potential future 
exposures.  As noted above, due to the size of the contaminant plume, geologic parameters which have significant impact 
on VI potential vary greatly within the area of interest.   

The vadose zone in the area immediately downgradient of the site (where most highly impacted groundwater was 
observed) is composed primarily of silty clay.  By contrast, further downgradient this surficial silty clay is not present, and 
the vadose zone is composed primarily of sand.  Rather than calculate a single cleanup level, the study area was subdivided 
into geographic areas based on local geology and reasonably anticipated future land use (e.g., residential v. non-
residential).  Cleanup levels were then calculated for each individual geographic area.  In each case reasonable, worst-case 
building parameters were used to calculate cleanup levels protective of future exposures.  For non-residential geographic 
areas, a typical office building was modeled and for residential structures a typical house was modeled.   

By subdividing the impacted area into different geographic areas, TRC was able to calculate area-specific cleanup levels 
protective of both current and future exposures without the use of overly conservative input values which would have been 
necessary to capture the range of conditions observed through the area of affected groundwater, ultimately resulting in 
higher cleanup levels that were easier and less costly to achieve. 

 

Current state VI guidance is very prescriptive for large buildings and recommends collection of at least 1 indoor air sample 
per 2,500 square feet. Additionally USEPA typically recommends a minimum of 3 indoor air sampling events to capture 
temporal variability.  The estimated cost to complete indoor air sampling at the existing, occupied non-residential 
properties was $267,000.  The objective of modeling performed with the RBCA Tool Kit was used to prioritize and reduce 
the number of sampling locations.  Ultimately, these building specific assessments were completed for each occupied 
property at a cost of approximately $1,200 each, for a total cost of approximately $16,000.  This building-specific modeling 
indicated that the risk associated with VI was acceptable at all existing non-residential structures, eliminating the need for 
indoor air sampling and saving the client an estimated total of $250,000.   

Additionally, this evaluation was completed over a period of less than three months. By contrast, multiple indoor air 
sampling events at each of the 13 occupied non-residential properties would likely have taken more than a year to 
complete.  During this evaluation, the client faced impending regulatory deadlines.  

However, final USEPA VI guidance had been issued only a few months before.  Moreover, previous current human exposure 
assessments, in keeping with previous VI guidance, used Occupational Safety & Health Administration (OSHA) permissible 
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exposure limits (PELs) to assess non-residential exposures. Use of GSI’s RBCA tool allowed TRC to demonstrate that current 
non-residential human exposures were acceptable and to calculate groundwater cleanup levels protective of both current 
and potential future VI exposures, avoiding the use of unreasonably conservative cleanup levels.  

Through this expeditious modeling effort, the estimated groundwater remediation and long-term monitoring costs are 
estimated to have been reduced by more than 60% when compared to costs if generic groundwater screening levels for 
vapor intrusion had been used as the target cleanup levels. 

For more information, please contact Graham Crockford, Senior Client Services Manager for Engineering, Construction and 
Remediation at gcrockford@trcsolutions.com and 734.904.3304 or Stacy Metz, Project Manager for Engineering, 
Construction and Remediation at smetz@trcsolutions.com and 734.585.7825.  
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