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Steps in the VIM Process
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Post System Installation Verification: Documentation
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• Post-Installation Checklists

• As-Built Drawings

• Installation Verification Data



Post System Installation Verification: Inspection
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1-Design-Considerations-VIMT_Design_Checklist-Final.pdf (itrcweb.org)

• State-Specific vs. Industry Available
• Critical Aspects of the Checklist

◦ Site Conditions/COCs/Concentrations
◦ System Design/Layout/Configuration

- Variable: Active vs. Passive
◦ Piping Connections & Completions
◦ Blower Configuration
◦ Dedicated Monitoring Probes
◦ Diagnostic Testing
◦ Labeling

https://vim-1.itrcweb.org/wp-content/uploads/2021/01/1-Design-Considerations-VIMT_Design_Checklist-Final.pdf


Post System Installation Verification: Inspection
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Post System Installation Verification: Sampling
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• Analysis

• Field Screening Measurements

• Indoor Air vs. Outdoor Air vs. SS Soil Gas

◦ Range of Time After System Installation (2-4 Weeks)

• Documentation of Field Conditions

• Effluent System Analytical

◦ Air Permit Requirements – HAP Standards

• Acceptable Criteria 

◦ Periodic Sampling

◦ 1 OOM < SLs, 1 event/year

• Reporting Data

Post-mitigation sampling 
should focus on the 
chemicals that triggered 
the mitigation decision

According to New Jersey’s 2016 vapor intrusion guidance, “the 
baseline performance measurements should be collected no sooner 
than 30 days after the system activation, but not in excess of 60 days 
(Commission Timeframe). The 30-day timeframe also allows the 
building time to vent prior to collecting verification IA [indoor air] 
samples.”



Post System Installation Verification: Confirming Performance
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• Vacuum field or pressure differential across slab 

• Smoke/tracer gas testing 

• IA/SG Sample results

• Long-term institutional controls

• System vacuum and airflow

• Other system/regulatory-specific metrics

Source: Clean Vapor & ERM



Post System Installation Verification: Confirming Performance
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Confirming Performance through Tracers & Surrogates
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DoD Handbook FS 005 (Clu-in) & Kurtz, 2017

Common Tracers & Surrogates
• Perfluorocarbons, chlorofluorocarbons
• Helium
• Radon
• Carbon Dioxide
• Formaldehyde
• Chemical Daughter Products
• Sewer Gas Indicators (atypical)



Post System Installation Verification: Pressure Differentials
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At a minimum, a vacuum of -0.004” of water 
column (WC) should be achieved throughout 
the area targeted for mitigation under worst-
case, seasonal conditions. Sub-membrane 
Depressurization Systems (SMDS) are 
typically used for structures with crawl 
spaces. 

US EPA: As a practical matter SSD 
systems are normally designed to achieve 
a pressure differential of at least 0.02 
inch of water (5 Pascal), during the worst 
case season, to provide an adequate 
safety factor for long-term variations. 

What Metric to Use?

OEPA: Differential pressure gauges should be capable of reading to 
1/1000-inch water column or 0.25 pascals with + 25% accuracy. 
There should be adequate sample ports to cover the entire floor space 
of the building. 

NJ: Use subsurface vacuum measurements to confirm the pressure 
differential across the slab in the target area (typically entire slab but 
can be partial slab on large buildings). Vacuum measurements from 
permanent sub-slab points may be in the range of 0.01 to 0.001 inches 
of water (2.5-0.25 Pascal). 

TN: A micromanometer can be used to collect pressure field 
measurements through permanent sub-slab monitoring points to 
confirm a minimum vacuum of -0.004 inches of water is being met at 
all monitoring point locations. 

Which one is 
correct?

Some states have no guidance, rendering a lines of evidence 
approach, so….



Post System Installation Verification: Confirming Performance
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• Pressure Differential Data Collection

• Vacuum Field Mapping

• Smoke Testing



Post System Installation Verification: OM&M
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• Written OM&M Plan
◦ Background
◦ System inspections
◦ Measurements
◦ Repairs and Concrete Crack Inspection

• Determine acceptable ongoing performance
◦ Active vs. Passive vs. Remediation

• Exit strategy
◦ Develop plan
◦ Estimate timeline for exit criteria
◦ VI Source Reduction
◦ Shutdown process

OM&M/Exit Strategy Highest 
Impact (ITRC, 2020)
• System Operation – 

Purpose
• Building Condition & Use 

– Change in Use
• Building Condition & Use 

– Physical Modifications to 
Building

• System Inspection & 
Performance Metrics – 
Assessment of 
Performance Metrics



Post System Installation Verification: OM&M Considerations
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ASTM (ASTM, 2005) calls for regular monitoring and 
maintenance intervals and makes useful suggestions for how 
to select a monitoring interval (sections 6.3.8 and 8)

For example, ASTM states: “The monitoring frequency will 
be a function of the timeframe for possible failure of the 
engineering control (i.e., more frequent for an active system, 
less frequent for a passive system) and the relative effect of 
such a failure on a potential receptor (more frequent for 
immediate impact, less frequent for a delayed impact). D

TN VI Guidance



Post System Installation Verification: Long Term Monitoring
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Example: Indiana (IDEM) Vapor Remedy Selection & Implementation Guide (2019) & Risk-Based Closure Guide (2022) 



Post System Installation Verification: Long Term Stewardship
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• Chemical VI Engineering Controls = Mitigation 
System

◦ prevent or minimize exposure

◦ removals or remedial actions 

• Institutional Controls

◦ Deed Restriction, Prospective Purchaser 
Agreements, Easements, Equitable Servitudes

◦ Duration; 

◦ Land Coverage; Changes

• ICs/ECs Inclusive

◦ Long Term Success & Post-Implementation 
Problems

◦ Residential vs. Non-Residential

◦ Building Parameter Changes (e.g HVAC)

◦ Duration

◦ Parcels

EPA, 2012: A Guide to Preparing Institutional Control 
Implementation and Assurance Plans at Contaminated Sites

ITRC, 2016: Long-term Contaminant Management Using 
Institutional Controls

EPA 2018: Advanced Monitoring Technologies and 
Approaches to Support Long-Term Stewardship 

EPA, 2012: A Guide to Planning, Implementing, Maintaining 
and Enforcing Institutional Controls at Contaminated Sites

Short Term                 1 – 2 Years

Long Term             2 – 30+ Years



Post System Installation Verification: Long Term Stewardship (cont.)
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• Stakeholder Engagement

◦ Regulatory Agency

◦ On-Site/Employee Notifications

◦ Off-Site Entities/Organizations

• Post System Shutdown Responsibility & Notification

◦ Decommissioning & Post-Closure Modifications

• Financial Assurance

◦ Requirement vs. Recommendation

◦ Contemplate Before Transactions



Thank you
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For further information on this 
subject, please contact:

Aaron Friedrich, MS LPG

Partner

Indianapolis, Indiana

Aaron.Friedrich@erm.com

317-445-6684

mailto:Aaron.Friedrich@erm.com
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