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Volatilization to the Indoor Air Pathway  
A new Paradigm! 
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Complex Pathway 
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*MPCA, 2016 



Key Terms and Acronyms 

• VIAP – Volatilization to the Indoor Air Pathway 

• VIAC – Volatilization to the Indoor Air Criteria 

• VI – Vapor Intrusion 

• CVI – Chlorinated Vapor Intrusion 

• PVI  – Petroleum Vapor Intrusion  

• Vapor Source – Means a hazardous substance 
in an environmental medium that may form 
vapors that have the potential to migrate. 
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Current Volatilization to Indoor Air 
Inhalation Criteria 

• Groundwater Volatilization to Indoor Air 
Inhalation Criteria (GVIIC)  

– R 299.14 

• Soil Volatilization to Indoor Air Inhalation 
Criteria (SVIIC)  

– R 299.24 
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When GVIIC Do Not Apply 
By Rule 

• If any of the following conditions exist, the generic 
criteria shall not apply and a site specific evaluation 
shall be conducted: 
– There is a structure which does not have a 

concrete block or poured concrete floor and walls 
(future considerations as well) 

– The highest water table elevation, considering 
seasonal variation, is within three meters of the 
ground surface 

– There is a sump present or other direct entry of 
contaminated groundwater into the basement 

      *Emphasis added 
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Depth to GW 

*Data from MSU 
Extension 2015, 
based on Public 
Act 148 of 2003 
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When SVIIC Do Not Apply 
By Rule 

• If any of the following conditions exist, the generic 
criteria shall not apply and a site specific evaluation 
shall be conducted: 

– There is a structure which does not have a 
concrete block or poured concrete floor and walls 
(future considerations as well) 

– There is a sump present that is not completely 
isolated from the surrounding soil 

      *Emphasis added 

 

8 



Other Considerations 

• Also GVIIC and SVIIC do not apply when 

– May not be used for residual or free-phase light non-
aqueous phase liquids (LNAPL and DNAPL) 

– Heterogeneous geologic materials and soil type 

– Large water table fluctuations 

– Other 

• Often misapplied or used incorrectly 

• Just meeting GVIIC and SVIIC may not be protective 

• GVIIC and SVIIC are a poor predictors of an 
unacceptable risk 
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Part 213 Open LUST 
Releases 

Current Application of GVIIC/SVIIC 
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Part 201 Contaminated 
Facilities 



Current Criteria 
Summary 

• GVIIC and SVIIC are the current criteria 

– Can use when they apply 

• Current GVIIC and SVIIC (or the VIAC) often do not 
apply 

– Shallow groundwater (<3 meters)   

– May not apply to NAPL 

– Sumps 

– More 
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Current Criteria 
Summary (cont.) 

• No generic soil gas or vapor criteria 

• Sites have observed that meeting GVIIC and SVIIC 
may not be protective of the indoor air 

• GVIIC and SVIIC are a poor predictor of vapor 
migration  
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What is Site-Specific Criteria? 

• Satisfy the requirements of section 20120b (and 
other applicable requirements) 

• Need to better reflect the best available information 
concerning the toxicity or exposure risk posed by the 
hazardous substance or other factors 

• Party proposing the action submits for DEQ review 
and approval 

• Only way to get a vapor number 
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Site-Specific Criteria 

• DEQ has assisted with over 273 site-specific 
requests since 5/18 when the generic criteria 
have not applied  

• Submitted and reviewed alternate models 

–  API’s BioVapor Indoor Vapor Intrusion Model 

– AERMOD 

– Others 
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VIAP Site Screening Values 
A Site-specific Approach 

• Aligns with the methodology identified in the 
proposed rules as the best available science 

– Shallow groundwater, soil, and vapor  

– Initially developed for only 29 hazardous substances 

– Need limited site information 

– Considered protective for all uses 

– DEQ providing assistance using this methodology 
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DEQ’s Use of the  
Initial VIAP Site Screening Values 

• State-funded site evaluations 
• Brownfield program evaluations 
• Evaluation of submitted reports 

– Establishes screening values when the generic criteria are not 
applicable 

– Not used to deny submittals if generic assumptions are 
applicable 

– Allows for the use of vapor data 
– If met, no further evaluation is necessary 
– If not met, state can provide site-specific criteria if requested, 

or party can develop their own site-specific criteria to 
determine if additional actions are needed 
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Evaluation Database 

• Database supports: 
– Prioritizes potential VIAP sites 

– Prioritizes sites for notification to DHHS 

– Document resource needs 

– Document sites evaluated 

• Includes sites that have undergone: 
– Site evaluation process 

– Site awareness DHHS 

– Site referral to DHHS   
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Is the site well 
characterized? 

Is someone 
working on the 

site? 

Process  
Considers Things Like 
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Does the site 
contain 

hazardous 
substances? 

Are there 
receptors close 

by? 

Are there people 
who may be more 

sensitive to an 
exposure present? 

What level of 
hazardous 

substance is 
there? 

What kind of 
data is available? 

Blogspot.com 

Is the health 
department 
likely to be 
contacted? 



Evaluation Data Base 
Based on Data Through 11/6/2017 
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Potentially 
High 

Not 
Immediate 

or Unknown 

Low or 
Unlikely to 

Occur 
Total 

TOTALS 159 136 117 412 



Joanedesign.com 

Screening Values and Criteria 
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VIAP Site 
Screening 

Values 
Site-specific 

Criteria 

Interim 
Action 

Screening 
Levels 

Media 
Specific 

Screening 
Values 

Response 
Action Levels  



Overview of the Process 
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Site 
Information 

Received 

Evaluation Process Compliance Decision 



DEQ and DHHS 
Working Together, Working Cooperatively 

• Similarities 

– Departments for the State of Michigan 

– Both are charged with protecting human health  

• Differences 

– How we evaluate risk to human health  

– Long term potential risk vs current exposure 

– DEQ also addresses risk to the environment 
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Interim Action Screening Levels 
“Evaluation Process” 

• Collaboratively developed by DHHS and DEQ 

• Used by DEQ, DHHS, and local health 
departments 

• Media Specific:  

– Indoor Air, 

– Soil,  

– Groundwater, and  

– Vapor 
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Interim Action Screening Levels 
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Interim Action Screening Levels 

• Identifies indoor air concentrations for 29 
hazardous substances 

• Intended to assist with risk evaluation by: 

– Determining if potentially unsafe levels of 
contaminants are present in the indoor air 

– Determining whether interim action to reduce 
potential exposure is needed 

– If interim action is needed, assist in determining 
how quickly those actions should be completed 
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Interim Action Screening Levels 

• More information check out the Listserv note 
dated August 07, 2017 

– Release of Michigan Department of Environmental 
Quality (DEQ) Volatilization to Indoor Air Interim 
Action Screening Levels 
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Use of the  
Interim Action Screening Levels 

• DEQ: 
– Evaluation of sites for discussion and notification to 

DHHS 
– Interim response decisions 
– Emergency action decisions 

• DHHS and Local Health Departments:  
– Evacuation decisions 
– Initial evaluation of whether people can stay in 

buildings until mitigation is completed 
– Initial evaluation of short/long term health 

considerations; education 
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Tiered Approach For the VIAP 

VI Tier 3B 
Site-specific Criteria 

VI Tier 1 
Generic Screening Levels 

VI Tier 2 
Unrestricted Residential Criteria 

VI Tier 3A 
Generic Criteria 
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Conceptual Site Model 
(CSM) 

• Common in modern 
risk-based guidance 

• Intended to promote: 

– Efficiency 

– Better 
characterization 

• Other key features: 

– Ability to self 
implement through    
VI Tier 3A 

– Flexible 
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Lateral Inclusion Zone 

• The horizontal distance 
beyond a vapor source 
that may make a 
property or structure 
vulnerable to the 
migration of vapors  
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Petroleum Vapor Intrusion 
(PVI) – 30’ 

Chlorinated Vapor Intrusion 
(CVI) – 100’ 

*Modified from ITRC, 2014 



1st Step in the VI Tiered Approach 

VI Tier 3B 
Site-specific Criteria 

VI Tier 1 
Generic Screening Levels 

VI Tier 2 
Unrestricted Residential Criteria 

VI Tier 3A 
Generic Criteria 

• Applicable to all sites with limited 
data and information 

• If your samples meet the 
screening levels, you are done 

• If concentrations exceed: 

– Go to VI Tier 2 or VI Tier 3A  

– Implement a response action 
and/or restriction(s) 

– “Site-specific” or VI Tier 3B 
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*NOT FACILITY STATUS – However, a person 
may use the screening level as the criterion to 
evaluate the pathway when limited or no 
information is available 



VI Tier 1 

3m 

Structure: The 

basement extends 2 

meters below grade 

and the utilities and 

footing extend up to 

1 meter below the 

floor. 

Depth to GW: A majority of 

Michigan is < 3m 

Soil Type:  Sand 
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VI Tier 2 – Facility-specific Information 

VI Tier 3B 
Site-specific Criteria 

VI Tier 1 
Generic Screening Levels 

VI Tier 2 
Unrestricted Residential Criteria 

VI Tier 3A 
Generic Criteria 

• Exceed the VI Tier 1 

• Want to apply facility-
specific inputs (including 
location) 

AND 
 

• The soil type is different 

OR 

• The depth to groundwater 
is greater than 3m 
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What is Facility-specific 
Information for VI Tier 2? 
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Modifications so 

that the site 

matches what is 

“naturally” 

present 



VI Tier 2 
Unrestricted Residential Criteria 

Soil Type:  ?? Depth to GW: 

Sites with >3m 

depth to 

groundwater can 

evaluate deeper 

depths 

Facility-specific 

inputs align a 

property with 

natural soil type, 

depth to 

groundwater, and 

location 

considerations  

USDA Soil 

Classifications 

Once the site 

matches what is 

“naturally” 

present, facility 

determination is 

made. 

Site Location: 

Further north impacts 

the soil temp 

Colder = Higher values 
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County Specific Temperature 
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Depth to GW 

*Data from MSU 
Extension 2015, 
based on Public 
Act 148 of 2003 
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Depth to Groundwater 
Single Parameter Sensitivity Analysis 
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Hazardous Substance Benzene Tetrachloroethylene Trichloroethylene

CAS # 71432 127184 79016

Depth to GW  µg/L  µg/L  µg/L

<3m 1 1.5 0.073

Just >3.0m 14 96 6.1

5m 18 130 7.8

10m 27 200 12

Deeper the groundwater is, 
the more a hazardous 

substance is likely to diffuse 
before entering a structure 



USDA Soil Classifications 
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Soil-type Identifies the Parameters 



Soil Type 
Single Parameter Sensitivity Analysis 
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Hazardous Substance Benzene Tetrachloroethylene Trichloroethylene

CAS # 71432 127184 79016

UNITS  µg/kg  µg/kg  µg/kg

Sand 1.7 6.2 0.33

Loamy Sand 11 41 2.3

Sandy Loam 33 120 7.0

Loam 120 450 27

Larger particles (e.g., sand) 
means more pore space and 

easier migration of soil vapors  



Curtis, J. O.  2005.  

USDA vs USCS Comparison Study 
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Use of Available Soil Information 

• Though historic soil type information typically 
cannot be used; it can be very helpful 

– Provides a guide on the variation of soil types that 
can be expected 

– Complete an analysis of whether the collection of 
the USDA soil type matters prior to entering the 
field 

– Aid in guiding where to collect soil type 
information 
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VI Tier 2 in Review 

Yes 
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No 

• Unrestricted Residential Generic Criteria  

 

 



VI Tier 3A 

VI Tier 3B 
Site-specific Criteria 

VI Tier 1 
Generic Screening Levels 

VI Tier 2 
Unrestricted Residential Criteria 

VI Tier 3A 
Generic Criteria 

• Residential/Nonresidential 

• Exceed VI Tier 1 or VI Tier 2 

AND 

• Structure is not a residential 
house with a basement 
– Different foundation 

• Slab-on-grade 

• Uninhabitable basement 

– Different building 
• High-rise apartment (residential) 

• Former residential, now 
nonresidential 

• <50,000 square feet 

• >50,000 square feet 

– Both 

• Ability to self implement  
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VI Tier 3A 
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*Pictures from Wikimedia  

Former Residential 

*Google image of Lansing Business 

11/15/2017 



Changes in VI Tier 3A 
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*Wikimedia, 2017 

Air exchange rate 

Building size 

Building foundation 

*Residential/Nonresidential 



VI Tiered Process 
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VI Tier 1 VI Tier 2 VI Tier 3A 

Facility-specific inputs  
to establish 

Generic Unrestricted 
Residential Criteria 

Facility-specific inputs 
 to establish 

Generic Restricted  
Criteria 

 

Generic Screening  
Level 

*University of Wisconsin 
*images from  
vastree.com 



1.0E-02 

1.0E-01 

1.0E+00 

1.0E+01 

1.0E+02 

1.0E+03 

1.0E+04 

1.0E+05 

1.0E+06 

1.0E+07 

VI Tier 1 VI Tier 2 VI Tier 3 

Benzene 

1,1-Dichloroethane 

1,1-Dichloroethylene 

cis-1,2-Dichloroethylene 

trans-1,2-Dichloroethylene 

Tetrachloroethylene 

Trichloroethylene 

Vinyl chloride 

Values that Align with Site Conditions 
Groundwater 
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Groundwater 
Facility Response Action 

Benzene 1 1,700 1 62,000 

1,1-Dichloroethane 4.7 8,300 4.7 290,000 

1,1-Dichloroethylene 18 28,000 18 580,000 

cis-1,2-Dichloroethylene 3.4 5,300 3.4 120,000 

trans-1,2-Dichloroethylene 27 90,000 27 3.80E+06 

Tetrachloroethylene 1.5 15,000 1.5 200,000 

Trichloroethylene 0.073 840 0.73 12,000 

Vinyl chloride 0.12 150 0.12 19,000 

Units: µg/l 



1.0E-02 

1.0E-01 

1.0E+00 

1.0E+01 

1.0E+02 

1.0E+03 

1.0E+04 

1.0E+05 

1.0E+06 

VI Tier 1 VI Tier 2 VI Tier 3 

Benzene 

1,1-Dichloroethane 

1,1-Dichloroethylene 

cis-1,2-Dichloroethylene 

trans-1,2-Dichloroethylene 

Tetrachloroethylene 

Trichloroethylene 

Vinyl chloride 

Values that Align with Site Conditions 
Soil 
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Units: µg/kg 

Soil 
Facility Response Action 

Benzene 1.7 200 1.7 12,000 

1,1-Dichloroethane 2.6 460 2.6 28,000 

1,1-Dichloroethylene 12 1,600 12 61,000 

cis-1,2-Dichloroethylene 2.1 350 2.1 14,000 

trans-1,2-Dichloroethylene 39 5,600 39 430,000 

Tetrachloroethylene 6.2 770 6.2 20,000 

Trichloroethylene 0.33 47 0.33 1,200 

Vinyl chloride 0.082 10 0.082 2,200 



Facility-specific vs Site-specific 
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Facility-specific 
VI Tier 2 & 3A  

Department pre-approved 
values  

Align to site conditions 

Self-implement 

Site-specific 
VI Tier 3B  

Propose to the Department 

Implement 

Approach that better 
reflects risk at the site 

Department Approval 



VI Tier 3B - Site-Specific 

VI Tier 3B 
Site-specific Criteria 

VI Tier 1 
Generic Screening Levels 

VI Tier 2 
Unrestricted Residential Criteria 

VI Tier 3A 
Generic Criteria 

• Optional – NOT a requirement 

• Want to capture or consider:  
– Multiple soil types present 

– Different soil parameters  

– Greater air exchange 

– Alternate approach 

• Evaluating petroleum 

• Evaluating NAPL 

• New method or model 

• Requires DEQ approval 
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www.michigan.gov/deqrrd 

Remediation and 
Redevelopment Division 

• Leaders in Environmental Stewardship 
• Partners in Economic Development 
• Providers of Excellent Customer Service 


