Vapor Intrusion Issues for Discussion

Location in Technical Guidance Manual (TGM)

The current vapor intrusion (VI) guidance was included in the General Guidance section under the Fate and Transport Analysis subsection. The VI guidance is intended to address Statewide health standard (SHS) cases, but it also included a short section referencing site-specific standard (SSS) cases which sometimes caused confusion. In order to avoid any confusion, the new VI guidance relating to SHS issues will be added to the SHS section of the TGM (Section II.B) and any VI language relating to SSS cases will be added to the SSS section (Section II.C). Information relating to sampling and other general technical issue will be added to the General Guidance section (Section IV).

Recalculated Tables - Soil Screening Tables?

The recalculated tables have not been completed. Based on initial calculations of the SHS soil screening tables using the new J&E model, the soil screening numbers would be so low that sites would fail to screen out in almost all cases. The proposal of the subcommittee is to not include SHS soil screening tables in the new SHS VI guidance. 

In the absence of these screening tables, for cases where the soil needs to be assessed for potential VI impacts the remediator would rely on soil gas samples, sub-slab samples, indoor air samples or mitigation. These options would address potential impacts from both soil and groundwater. This approach would require soil vapor sampling (or one of the other options) on all areas of the source property and neighboring properties with potential soil impacts even where the soils attained the SHS soil MSCs.

Most cases have some release to soil. In those cases where there was no release of volatile regulated substances to the soil, the soil would not need to be assessed for potential VI impacts.  The groundwater screening tables could still be used to assess potential VI impacts from groundwater. It is expected that the residential used aquifer groundwater MSCs would be lower than the groundwater screening values. The nonresidential used aquifer groundwater MSCs and the nonuse aquifer MSCs might not meet the groundwater screening values for some volatile regulated substances. In these cases the VI impacts for groundwater would need to be addressed even where the groundwater attained the applicable MSC.

Occupied Structures and Potential Future Structures

The language throughout current guidance focuses on addressing VI impacts to occupied structures. The guidance briefly references future construction of structures and states that in these areas a deed acknowledgement document should be filed with the deed. After the passage of UECA the Department provided guidance to remediators that the deed document should be in the form of an environmental covenant. The language in the new guidance should reference both current structures and potential future structures. 

The VI assessment needs to address intrusion into both current structures and structures that might be constructed in the future. The current guidance focuses on conducting the assessment near any occupied structures. This does not address the areas near the source where future structures might be constructed. In order to address potential future pathways the remediator would need to conduct sampling and fate and transport analysis  in the areas nearest to the release and the areas with the highest concentrations of volatile regulated substances in the soil and groundwater.  

Other approach discussed by the subcommittee

Neighboring Properties - Used Aquifer Standard - Vapor Intrusion Impacts?

An alternative approach discussed by the subcommittee would reduce the need for sampling or mitigation on neighboring properties and primarily rely on soil gas sampling to assess potential impacts on the source property or eliminate the soil gas sampling and encourage up-front mitigation on the source property. The approach is summarized below:

* Groundwater to Indoor Air Pathways -- Statewide health standard -- Used Aquifers

Contaminated groundwater can impact indoor air quality through VI and other exposure pathways. For sites where the aquifer may be used for consumption, the primary impact to indoor air quality results from the volatilization of substances contained in the groundwater after it is piped into the structure and used within the structure (such as for cooking, cleaning, bathing, showering, etc.).

The equations used in Chapter 250 to calculate the groundwater MSCs for used aquifers address the inhalation pathway for household groundwater use. The impact to indoor air quality through groundwater use in the structure far exceeds the VI impact from groundwater that meets the used aquifer MSCs. For sites where the groundwater meets the used aquifer MSCs throughout the site, the risk posed by the groundwater VI pathway is de minimis.

For groundwater remediation cases under SHS where the groundwater throughout the site meets the used aquifer MSCs, we propose that the groundwater VI pathway does not need to be addressed. For groundwater remediation cases where the groundwater meets, and will continue to meet, the used aquifer MSCs at the source property boundary and beyond (groundwater point of compliance) but may not meet the used aquifer MSCs throughout the source property (which is permitted under SHS) there may be some potential for areas where the groundwater exceeds the used aquifer MSCs to impact nearby areas of the site where the groundwater meets the used aquifer MSCs. Soil gas could flow laterally from the area where the groundwater exceeds the used aquifer MSCs to areas where the groundwater meets the used aquifer MSCs. As a general rule, such lateral flow of soil gas will not exceed a distance of 100 feet. For groundwater remediation cases where the source property includes areas where the groundwater exceeds the used aquifer MSCs, the groundwater VI pathway does not need to be addressed for any areas that meet the used aquifer MSCs and that are more than 100 feet laterally from any area of the site where the groundwater exceeds, or might be expected to exceed, the used aquifer MSCs. 

* Soil to Indoor Air Pathway -- Areas with No Release to Soil
In some cases the release of a regulated substance can contaminate the soil throughout the site. In most cases involving the volatile and semivolatile regulated substances which can pose a VI concern the release to the soil is often localized. These releases usually do not involve the entire source property and in most cases do not include any release to soil on the neighboring properties. 

Even when the contaminated soil is remediated to meet the Statewide health MSCs there may be some potential for this remediated soil to pose VI concerns to nearby areas on the site where no release to the soil occurred. This pathway would require lateral flow of the soil gas from an area with the remediated soil to an area where no release occurred. As a general rule, such lateral flow of soil gas will not exceed a distance of 100 feet. For soil remediation cases, the soil VI pathway does not need to be addressed for any area of the site where no release of a regulated substance to the soil occurred which is at a distance of more than 100 feet laterally from any area of the site where a release to soil did occur and where the remediated soil meets the soil MSCs.

* Sites -- Source Properties -- Neighboring Properties
Remediation sites include the source property and often also include neighboring properties. In most cases the remediator has an ownership interest in the source property with control of the property and right to access. The remediator usually does not have any control or right to access neighboring properties, which can make it difficult to address VI pathways on neighboring properties. In many groundwater remediation cases using the used aquifer standards the groundwater will meet the used aquifer MSCs within 100 feet of the point of compliance. In many soil remediation cases the release to the soil is localized on the source property and no release to the soil occurs on neighboring properties. Therefore, for many remediation cases, the VI pathway will not need to be addressed on neighboring properties, except those areas that are within 100 ft of the soil contamination, or the current or potential future contaminated groundwater.. 

Mitigation

The evaluation of the VI pathway usually involves collection of various types of samples, laboratory analysis, data evaluation and fate and transport analysis. The remediator has the option to avoid the time, effort and costs associated with implementing any or all of these steps and proceed directly to the mitigation option at any point in the process.

Mitigation most commonly involves the installation of a VI abatement system (similar to a radon abatement system) and an environmental covenant placed on the deed to assure maintenance of the system. The VI abatement system can be tested using pressure or vacuum testing and will not require indoor air confirmation testing. The environmental covenant must include language that requires the property owner to assure that all current and future occupied structures on the property have functioning systems in place to address potential VI impacts, but the environmental covenant will not need to include any language concerning periodic monitoring or reporting to the Department.

Sampling Guidance
Sampling guidance will be provided. One option is to include guidance on sampling by referencing existing documents such as ITRC and ASTM guidance documents and allowing for profession judgment in determining the details of the sampling approach. Another option is to include a more prescriptive sampling approach in the TGM. 

Petroleum Cases  
The VI impacts at petroleum sites are considerably different from chlorinated solvent sites due to the rapid biodegradation of petroleum-related substances. One option is to include a different conceptual model for petroleum sites. Another option is to calculate different screening tables for petroleum cases.

Background
Language in the current VI guidance references “background levels” in the part of the text relating to indoor air sampling. The use of the term “background” caused some confusion with the Act 2 background standard. This “background” language was intended to remind and warn remediators about potential problems associated with indoor air sampling. The “background” language was not intended to imply that the remediator could measure background levels and somehow subtract those background levels from the indoor air concentrations. This language will be rewritten.
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