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Objective
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• Development of an approach to evaluate and mitigate the risk of Vapor 
Intrusion (VI) to human health associated with legacy sites across the 
State of Minnesota

• Legacy Sites = MERLA Sites investigated and ‘Closed’ under one or 
more state regulatory program prior to MPCA adoption of updated 
(2015) Best Management Practices for VI



Overview
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1. Vapor Intrusion Background
• What is VI?
• VI in Minnesota
• Challenge of Legacy Sites

2. Systematic Approach
• Overview of the five-step process
• Site evaluation
• Site investigation/delineation
• Decision making/mitigation

3. Program Summary
4.     Questions



• Migration of vapor-forming 
chemicals from any subsurface 
contaminant source into overlying 
structures

• Recognized in the 1980s with 
concerns over radon intrusion

• Increased awareness that 
anthropogenic chemicals could 
pose threats to human health via 
the vapor intrusion pathway 

• Chemical vapors can degrade 
indoor air and pose risks to human 
health

What is vapor intrusion?
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• VI Pathway Investigation is routinely carried out as part of active site 
investigation
– 881 active sites across MPCA Remediation and Redevelopment 

Program
– VI potential identified at 631 sites
– Investigation activities conducted at 450 sites
– VI risk confirmed at 34% of sites and action was taken to address

• VI investigation conducted in accordance with Best Management Practices 
for Vapor Investigation developed in 2016

Vapor intrusion in Minnesota
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The challenge of legacy sites
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• Past investigation of contaminated sites focused on groundwater 
impacts

• Sites achieved regulatory closure with no consideration of VI pathway 
• Minnesota understood the need to evaluate potential VI risk at legacy 

sites



Challenge of legacy sites continued…..
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• ~ 4,300 legacy sites identified in 
VIC, RCRA, Superfund programs

• ~ 1,400 sites identified with 
chlorinated volatile organic 
compounds as the primary 
contaminant of concern



Systematic approach
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Primary objective: Development of an 
approach to evaluate the risk of VI to 
human health associated with legacy sites 
across the State of Minnesota   



Five step-process
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Step 1. Site evaluation
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1a - Begin with an all-
encompassing list of legacy sites 
to review for the potential for VI 
and utilize methods of 
prioritization to define a starting 
point

1b – Develop an approach to 
evaluating each site for potential 
VI risk



• Challenge of addressing over 1,400 legacy sites
• MPCA prioritized sites based on following criteria:

– Sites with VOC impacts within 500 feet of a sensitive receptor (schools, 
daycares): 190 sites 

– Sites with TCE identified as contaminant of concern (COC) within 
environmental justice areas: ~100 sites

– Sites with other VOCs as COC located within defined environmental 
justice areas: ~600 sites

– Other: ~ 560 sites

Site identification/prioritization
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Site evaluation
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Primary objective:
Determine the need for 
action, or decide to rule out 
the potential for VI at a 
legacy site.   



1. Site Background and History
a) Site ownership
b) Operational history and property use transfer
c) Current site use

2. Site Conceptual Model
a) Site layout and presence of utilities (if known)
b) Regional/site-specific geology
c) Regional/site-specific hydrology

Site evaluation
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Site evaluation utilized the following criteria:



3. Regulatory History
a) Review of past environmental investigations
b) Past regulatory involvement
c) Identification/review of COC
d) Analytical profile (min.-max. concentrations of 

primary COC)
4. Receptor Evaluation

a) Identification of receptors within specified search 
distances

b) Evaluation of sensitive receptors
1. daycares
2. schools
3. medical/long-term care facilities

Site evaluation
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Step 2. Site evaluation

Results
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• Site profiles are developed 
summarizing findings for 
each evaluation

• Profiles used to support site 
management decision

• Results also entered into a 
matrix for tracking activity 
at each legacy site



Step 2. Site evaluation
Results continued…….
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• Site profiles are accompanied by 
comprehensive receptor map that depicts 
potential receptors including sensitive 
receptors by distance

• Map provides visual representation of the site, 
receptors, preferential pathways, and source 
evaluation 

• Profiles and accompanying map provide 
communication tool that illustrates a consistent, 
reproducible, and validated approach



Step 2.  Decision point
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• Justification for next steps
• Assessment complete – no investigation required
• Identification of data gaps (i.e., co-located sites, adjoining sites, 

gaps in regulatory history)
• Need for additional investigation (proceed to Step 2)



Site investigation
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Primary objective:
Conduct soil gas and/or 
sub-slab vapor 
investigations within the 
immediate vicinity of 
closed site to determine 
VI risk



• Development of sampling plan to evaluate 
potential impacts to receptors

• Soil gas and/or sub-slab sampling at, or in 
the immediate vicinity of legacy sites

• Seasonal sampling (heating and non-
heating seasons)

• Evaluation of results relative to Intrusion 
Screening Values

Site investigation
Sites are investigated in accordance 
with current BMPs

19 A presentation by Wood. Great Lakes Environmental Remediation & Redevelopment Conference 2019



Site investigation
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Delineate VI area of concern
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Primary Objective
• Delineate the extent of VI 

impacts
• VI activities described in Step 2 

continue until the full extent of 
VI risk (or area of concern) is 
delineated



• MPCA Site Management 
decision is based on results of 
VI investigations and need to 
mitigate VI risk

Decision making & mitigation
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Program summary
Project 1A – Sensitive Receptors
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Questions?

Thank you!
For more information:

Cory Vowles
Project Manager

cory.vowles@woodplc.com
612-252-3789 
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Andri Dahlmeier
Superfund Project Manager

Minnesota Pollution Control Agency
andri.dahlmeier@state.mn.us
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