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Statewide Health Standards (SHS)

Vapor Intrusion (VI)

=======================================================

Explanation for general framework of revised SHS-VI section of TGM.

This draft of the SHS vapor intrusion section of the TGM is based on multiple discussions with the Vapor Intrusion Workgroup, the discussion of the issues at the October 2011 CSSAB meeting, a series of discussions with regional managers and staff, and discussion of numerous drafts with central office managers and staff.
The focus of this draft is to create a workable procedure for addressing vapor intrusion issues under the Statewide health standard. The General Assembly intended the Statewide health standard to be a streamlined procedure to facilitate the remediation process while assuring protection of the public health and the environment. If the vapor intrusion requirements under the Statewide heath standard expand to become essentially equivalent to the requirements under the site-specific standard, then the Statewide health standard becomes dysfunctional.
The Primary Screening approach used in this revised draft is based on the primary screening approach included in the 2002 EPA draft vapor intrusion guidance; http://www.epa.gov/osw/hazard/correctiveaction/eis/vapor/complete.pdf
EPA, NJ and other states have rejected the use of soil screening tables based on fate and transport modeling from volatile organic analysis of soil data. This modeling has a high degree of uncertainty. The new J&E model will not support soil gas modeling based on soil data. The development of soil screening tables and the associated sampling methods pose numerous concerns about the scientific validity of any soil screening procedure. Therefore, this draft does not contain soil screening tables.
The CSSAB consensus was that inhabited buildings located in an area where the groundwater meets the SHS used aquifer standards should not need to address potential vapor intrusion impacts from the groundwater under the structure since this groundwater is acceptable for use inside the structure. The vapor intrusion workgroup recommended that the groundwater screening tables should also be included for screening the groundwater to indoor air pathway on the source property. The Land Recycling Program supports this approach. 

The CSSAB consensus position was that the guidance should focus on inhabited buildings.  Potential vapor intrusion impacts for new inhabited buildings could be addressed using environment covenants that assure the inclusion of engineering controls that address potential vapor intrusion impacts for new construction, or it could be addressed under the reopener provision of Act 2. The Land Recycling Program supports this position for a number of reasons including the technical limitations associated with soil gas sampling. Some members of the vapor intrusion workgroup recommended that we should try to find a technically sound procedure to permit remediators to address the entire site including areas without any inhabited buildings and they plan to provide their suggestions for procedures that could address the entire site for the consideration of the CSSAB.

New Jersey published a new Vapor Intrusion Technical Guidance in January 2012; http://www.nj.gov/dep/srp/guidance/vaporintrusion/vig_main.pdf.

The NJ guidance states that sub-slab soil sampling should be used as the primary tool in the assessment of the vapor intrusion pathway and that soil gas sampling should only be used for evaluating the vapor intrusion pathway when sub-slab sampling is not feasible. Soil gas sampling poses technical concerns regarding data quality and validity. The NJ guidance states that soil gas sampling is limited because significantly different conditions for the migration of vapors exist in open areas as compared to beneath the building slab.
The Land Recycling Program concurs with these findings concerning soil gas sampling.  These technical limitations associated with accurately assessing vapor intrusion impacts in open areas force the SHS vapor intrusion guidance to be limited to inhabited buildings. 
NOTE:  
As part of the overall project currently underway to revise the TGM, the existing SHS vapor intrusion language included in the TGM under the Fate and Transport Analysis section (Section IV.A) will be deleted. 
The proposed SHS vapor intrusion language (below) will be inserted under the Statewide Health Standard section (Section II.B) to emphasize that the SHS vapor screening process is only applicable under the Statewide health standard.  This SHS vapor intrusion language would be inserted as the new Section II.B.6. 
In addition to this SHS vapor intrusion section, vapor intrusion language relating to the site-specific standard will be added to the Site-Specific Standard section (Section II.C); and vapor intrusion language relating to sampling and analysis will be added in General Guidance Section IV.
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Section II  Remediation Standards

B.  Statewide Health Standards

6.  Vapor Intrusion

Releases of regulated substances in soil or groundwater near inhabited buildings can result in intrusion of the regulated substances into indoor air. The resulting impacts to indoor air may pose a threat to human health in inhabited buildings. Inhabited buildings are structures with enclosed air space that are designed for human occupancy.
This section provides guidance for addressing potential vapor intrusion of volatile and semivolatile organic substances into inhabited buildings using the Statewide health standard. If volatile inorganic substances are the contaminants of concern (i.e., mercury, ammonia, cyanide) the potential vapor intrusion impacts can only be addressed under the site-specific standard.
a) Groundwater to Indoor Air Pathway Primary Screening
The groundwater to indoor air pathway includes the potential use of the groundwater in inhabited buildings for drinking water and other purposes. Groundwater that meets the used aquifer MSCs may be used for drinking water and other purposes inside inhabited buildings with the assurance that the exposure resulting from the associated inhalation pathway is protective of human health in accordance with the Land Recycling Act and the Chapter 250 regulations.

If the concentrations of the substances listed in Table #1 meet the used aquifer MSCs or the groundwater screening concentrations (Table #2) in the groundwater throughout the site, the groundwater to indoor air pathway does not need to be addressed. 

If the concentration of any substance listed in Table #1 does not meet either the used aquifer MSCs or the groundwater screening concentrations (Table #2) the groundwater to indoor air pathway must be addressed for inhabited buildings in the following areas:

· Any inhabited building that is within 100 feet of any area where the concentration of any substance listed in Table #1 does not currently meet (or will not meet in the future) either the used aquifer MSCs or the groundwater screening concentrations (Table #2). This area is the “groundwater source area”.
· Any inhabited building where there is a reasonable likelihood that preferential pathways associated with the groundwater source area will result in groundwater to indoor air pathway exposures that exceed the indoor air screening concentrations (Table #1).

b) Soil to Indoor Air Pathway Primary Screening
The soil to indoor air pathway does not need to be addressed for the remediation of petroleum products where the remediation and demonstration of attainment is conducted in accordance with Chapter 250.707(b)(1)(iii).

The soil to indoor air pathway must be addressed for inhabited buildings located in any area of the site where substances listed in Table #1 may remain in the soil after the remediation is completed which may result in vapor intrusion impacts that exceed the indoor air screening concentrations (Table #1). This would include the following:

· Any inhabited building that is within 20 feet of any area where the soil concentration of any petroleum substance listed on the Short List of Petroleum Products (Table IV-9) exceeded the SHS MSC prior to the remediation. This area is a “soil source area”. 

· Any inhabited building that is within 100 feet of any area where the soil concentration of any substance listed in Table #1 (excluding substances listed on the Short List of Petroleum Products) exceeded the SHS MSC prior to the remediation. This area is a “soil source area”. 

· Any inhabited buildings where there is a reasonable likelihood that preferential pathways associated with the soil source area will result in soil to indoor pathway exposures that exceed the indoor air screening concentrations (Table #1). 

c) Options for Addressing Vapor Intrusion Impacts for Inhabited Buildings
Remediators have the following options available to address vapor intrusion pathways for inhabited buildings for sites where it has been determined that potential vapor intrusion impacts must be addressed:

i)

Groundwater to Indoor Air Pathway Modeling
If the pathway of concern is the groundwater to indoor air pathway the remediator can address the vapor intrusion concern by conducting groundwater to indoor air fate and transport modeling, and demonstrating that the contaminated groundwater will not cause the indoor air in the inhabited buildings to exceed the indoor air screening concentrations (Table #1). The modeling can account for biodegradation and other attenuation factors. Additional information concerning fate and transport modeling is provided in Section IV and on the DEP web site.

ii)

Sub-slab sampling
Conduct sub-slab soil gas sampling and demonstrate that concentrations are not greater than 10 times the indoor air screening concentrations (Table #1). This option can be used for buildings with concrete slab on-grade, crawlspace, or basement floors. It cannot be used for buildings with soil floors. Additional information concerning sampling is provided in Section IV.
iii)

Indoor air sampling
Conduct indoor air sampling to demonstrate that the indoor air concentrations are below the indoor air screening concentrations (Table #1). A single sampling event is not adequate to provide representative samples. At least two indoor air sampling events must be conducted in winter or spring and must occur at least two weeks apart.  Additional information concerning sampling is provided in Section IV.
iv)

Soil Gas Sampling

Soil gas sampling poses technical concerns regarding data quality and validity. Soil gas sampling must be limited to cases where sub-slab sampling or indoor air sampling is not feasible. The use of soil gas sampling is not applicable to the source property and is limited to neighboring properties in cases where access to an inhabited building is not available. The remediator must submit documentation with the final report demonstrating that an effort was made to gain access, but the owners of the neighboring properties refused to grant access to their inhabited buildings. 

For these exceptions, soil gas sampling can be conducted by sampling soil gas between the source area and the inhabited building and demonstrating that concentrations are not greater than 100 times the indoor air screening concentrations (Table #1). 
Soil gas samples should be collected when the ambient air temperature is lower than the soil temperature. Other factors such as barometric pressure, ambient temperature and soil moisture must also be considered. A single sampling event is not adequate to provide representative samples. At least two sampling events must be conducted at least two weeks apart. Additional information concerning sampling is provided in Section IV.  
v)

Mitigation using Engineering and Institutional Controls
The remediator has the option to proceed directly to the mitigation option at any point in the process. Mitigation systems may not be feasible in all cases. The feasibility of using a mitigation system to address vapor intrusion impacts will depend on the specific details of the site, the building, and the design of the system. Mitigation most commonly involves the installation of an active sub-slab depressurization system (similar to a fan driven radon abatement system). Mitigation systems may also include sub-slab vapor barriers that were installed during construction of the building.
The mitigation systems can be designed and installed by anyone certified by the Department to install radon systems. The vapor intrusion mitigation systems do not need to be designed or approved by a Licensed Professional Engineer. The active sub-slab depressurization systems can be tested using pressure differential testing. The remediator must demonstrate depressurization throughout the sub-slab. The remediator is not required to conduct indoor air confirmation testing. 
An environmental covenant must be placed on the deed to assure maintenance of the mitigation system. The environmental covenant must include language that requires the property owner to assure maintenance of the vapor intrusion mitigation system but the environmental covenant does not need to include language requiring periodic monitoring or reporting to the Department. The environmental covenant should also include language to address potential vapor intrusion impacts on the entire property by assuring engineering controls that address potential vapor intrusion impacts are required for all new construction of inhabited buildings on the property.
Many areas of Pennsylvania have high levels of naturally occurring radon gas which can pose a significant public health threat. This guidance is intended to facilitate the installation of vapor intrusion mitigation systems that will not only address potential vapor intrusion concerns associated with the release of regulated substances at remediation sites but will also provide additional public health benefits associated with reducing the significant public health threat caused by naturally occurring radon gas.
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