SERDP and ESTCP Investments in Vapor Intrusion

Recently, there has been increased concern among regulators and the public on the migration of vapors from groundwater plumes and soils into overlying buildings.  The Department of Defense (DoD) has thousands of contaminated groundwater sites, many of which are thought to have volatile chemical contamination.  Because of this, vapor intrusion has become a significant environmental issue within DoD requiring additional investigation of vapor intrusion pathways and improved monitoring methods.  To meet this need, the Environmental Security Technology Certification Program (ESTCP) and the Strategic Environmental Research and Development Programs (SERDP) are funding several efforts to improve the understanding of the vapor intrusion process, monitoring, and management of these sites.

Under ESTCP project ER-0702 Application of Advanced Sensor Technology to DoD Soil Vapor Intrusion Problems, principle investigator Dr. Robert Hinchee from Integrated Science & Technology, Inc. will build and demonstrate new vapor intrusion sensor tools using existing and emerging technologies.  Current sensor technologies will be screened and the most promising technologies will be demonstration for several applications including a portable detection unit capable of near-real-time compound-specific determination for contaminant source assessment; a fixed unit similar to a smoke detector for compound-specific exposure concentrations interfaced with remote communications; and an in-line pressure unit installed in sub-slab depressurization system for long-term low maintenance system performance monitoring with remote communications. Such tools will eliminate potential vapor intrusion residencies from consideration as a result of no demonstrable vapor intrusion reducing public concern.
The current method for vapor intrusion screening is a tiered approach with generic screening values to eliminate the lowest risk pathways (Tier 1) and detailed site specific field investigation (Tier 3).  Through the ESTCP project ER-0707 Protocol for Tier 2 Evaluation of Vapor Intrusion at Corrective Action Sites, Dr. Thomas McHugh from GSI Environmental, Inc. seeks to develop and validate key site-specific characteristics (Tier 2) which will provide more accurate and less conservative screening concentrations than the regulatory-approved Tier 1 approach.  In addition, the project will develop and validate focused field investigation procedures that reduce the scope of current required field investigations and increase the ability to definitively determine the presence or absence of vapor intrusion impact.  This demonstration is building on previous work conducted by Dr. McHugh under ESTCP project ER-0423 in which the project team characterized the chemical and physical mechanisms and site parameters controlling the transport of volatile organic compounds (VOCs) from groundwater into overlying structures via soil vapor diffusion. 
Sites with vapor intrusion concerns often require long-term monitoring (LTM) to ensure chemicals of concern are not detected in buildings.  Current vapor intrusion assessments are expensive and often do not capture the average concentrations.  In STCP project ER-0830 Development of More Cost-Effective Methods for Long-Term Monitoring of Soil Vapor Intrusion to Indoor Air Using Quantitative Passive Diffusive-Adsorptive Sampling Techniques, Todd McAlary from GeoSyntec Consultants, Inc. seeks to understand whether and under what conditions passive diffusive samplers provide good quality measurement of volatile organic compound (VOC) vapor concentrations.  Passive samplers exposed to gas for extended periods of time will provide long-term average concentrations minimizing temporal variability inherent in shorter-term sampling and are more suitable for assessing risks.  In addition, passive samplers are estimated to be 30-50% less expensive than current methods.
Currently under review through SERDP are proposals that responded to a Statement of Need in which fundamental and applied research was requested to provide a more robust understanding of the pathways for vapor intrusion and its significance in chlorinated solvent-contaminated groundwater plumes.  Although assessment and measurement of vapor intrusion has been conducted for several years, there is still a high degree of uncertainty in sites due to temporal and spatial variability in vapor intrusion measurements.  Proposed research would investigate means of providing more accurate prediction, monitoring, and management methods which would be integrated with field-observable data.  Results would ultimately lead to more cost effective protection of human health.  Selected proposals would be initiated in FY09.
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