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Overview

• Background

• ASTM E1527-13 Phase I Standard

• ASTM E2600-15 Tier 1 Vapor Encroachment Screening

• REC Determination for a VEC

• EDR VEC App



Why Should Prospective Property Owners Be 
Concerned?

• Avoid potential future vapor migration/intrusion investigation 
costs after a property is acquired

• Eliminate concern about “closed” sites being re-opened (e.g., NY, 
MA, ME, CA, etc.)

• Eliminate anything that can potentially justify a tenant breaking a 
lease

• Avoid potential property stigma and property devaluation

• Avoid potential future liability, including toxic tort litigation, arising 
from tenant suits or other third party suits



ASTM E1527 Phase I Standard

• ASTM E1527-13, published on November 6, 2013, clarified that 
vapor migration is to be considered in Phase I investigations no 
differently than contaminated groundwater migration

• CERCLA/AAI is the driving force as there is no differentiation of 
hazardous waste releases to the environment by form (e.g., solid, 
liquid or vapor)

• Migrate/migration defined in E1527-13 to include vapor in the 
subsurface

• ASTM E2600-15 is a referenced document in E1527-13



Tier 1 VEC Screening in ASTM E2600-15



Vapor Encroachment Condition (VEC)

• Vapors able to migrate across the boundary of the target property 
and impact the subsurface (vadose zone)

• May be migrating from an off-site source (e.g., dry cleaner)

• May be volatilizing into the vadose zone from an on-site source, 
e.g., contaminated groundwater or contaminated soil

• Vapor encroachment does not necessarily result in vapor 
intrusion condition

• For a vapor intrusion condition to exist, vapors must not only be 
encroaching on the target property, but be able to migrate into 
structures on the target property and cause an indoor air quality 
problem



Area of Concern (AOC)

• Consists of the target property and the surrounding area, within 
which if sources of volatile contamination are present, such 
contamination may produce volatile vapors that may encroach 
upon the target property

• Measured from TP boundary to known or suspect contaminated 
property that is the source of volatile vapors (e.g., dry cleaner)



Critical Distance

• Represents lineal distance COC vapors volatilized from contaminated 
groundwater or contaminated soil might migrate in the vadose zone

• The distance is measured between the nearest edge of the 
contaminated plume (soil or groundwater) and the nearest TP 
boundary

• 100’ for COC Sources/Petroleum Hydrocarbon LNAPL sources

• 30’ for dissolved Petroleum Hydrocarbon sources



Tier 1 Screening for VECs

• Tier 1 designed as a  screening tool to preferentially be used in 
conjunction with a Phase I – relies on all the information already 
collected in Phase I investigation

• Tier 1 involves three steps:

1) Establishing the AOC

2) Identifying sources (e.g., dry cleaner) of volatile vapors (“chemicals 
of concern” or “COCs”) within AOC

3) Determining if a VEC exists, or cannot be ruled out, or does not exist

When used in conjunction with a Phase I, if VEC connected with  
property, need to determine if it represents a REC  



Default AOC

• 1/3rd mile (1,760 ft.) for known or suspect contaminated sites with 
COCs (volatile/semi volatile hazardous substances)

• 1/10th mile (528 ft.) for known or suspect contaminated sites with 
Petroleum Hydrocarbon COCs

• Based upon 90th percentile plume lengths

• Measured from TP boundary to known or suspect contaminated 
property



Common Ways to Reduce the AOC

• Use knowledge of groundwater flow direction

• Use local knowledge of subsurface characteristics such as:

- the presence of relatively impermeable soil or soil layers 
(such as clay, silty-clay, etc.)

- the presence of a perched water table

- a very deep water table

• Use knowledge of surface natural features such as:

- major water tributaries (rivers, etc.) that can intercept 
migrating vapors

- wetlands that can impede vapor migration



Common Ways to Reduce the AOC

• Use knowledge of man made features such as:

- utility corridors under major roadways that can intercept 
migrating vapors and lead them away from TP

- nearby buildings with characteristics that can impede 
vapor flow such as a building with well-ventilated multi-
story underground parking below the building

• Use knowledge of the type target property or planned 
development, and the local environment

- on a relative basis, vapor migration represents a greater 
concern for residential property (e.g., multifamily) than for 
office, hotel and retail property



Tier 1 AOC When Groundwater Flow Direction is Known 
or Can Be Inferred

• Up-gradient

- 1,760 ft.. (1/3rd mile) for COC sources

- 528 ft.. (1/10th mile) for Petroleum Hydrocarbon Sources

• Down-gradient

- 100’ COC Sources/Petroleum Hydrocarbon LNAPL 
sources

- 30’ Dissolved Petroleum Hydrocarbon Sources

• Cross-gradient

- 100’ COC Sources/Petroleum Hydrocarbon LNAPL 
sources plus Plume Width Consideration

- 30’ Dissolved Petroleum Hydrocarbon Sources plus 
Plume Width Consideration



Phase I Government Records

• Databases of potential concern (TP and surrounding AOC)

- NPL

- CERCLIS

- CORRACTS

- Non-CORRACTS TSD

- State Hazardous Waste Sites

- Voluntary Cleanup Sites

- Brownfield Sites

- Landfills

- LUST



Phase I Government Records

• To be evaluated for potential COC releases or COC contamination 
on TP

- Hazardous waste generation/storage 

- Registered above-and-below-ground storage tanks

- Reported spills that occurred

- Mitigated on-site contamination covered by 
Institutional/Engineering Controls (AULs)



Phase I Historical Research

• High liability former uses (such as dry cleaners, gas stations, 
manufactured gas plant sites, industrial sites, etc.) on TP or nearby



Most Prevalent Sources of Concern

• Present and former gas station sites

• Present and former dry cleaner sites

• Present and former industrial sites, particularly those using 
chlorinated solvents for degreasing and parts cleaning

• Former manufactured gas plant sites

• Former hazardous waste disposal sites

• Present and former garbage landfills



Tier 1 VEC Screening Summary

• Conclusions:

- VEC exists

- VEC does not exist

• If a VEC exists, EP must determine whether the VEC represents a 
REC on the target property



VEC-REC Determination is Impacted By:

• State VI Guidance and E1527 de minimus criteria (conditions that 
do not present material risk of harm to public health and the 
environment, and would not be subject to enforcement action by 
regulatory agency are not RECs)

• Building design and location on property

• Building operation



VEC-REC Example

• What is the nearest structure on the TP with respect to the 
contaminant plume?

For example, VEC may exist because of groundwater 
contamination on the TP or near the TP, but a REC may not 
exist (under the de minimus condition clause) because the 
distance between the structure and the edge of the 
contaminated plume may be greater than the distance 
specified in state VI guidance.



VEC-REC Example

• What is the contaminant concentration?

For example, VEC may exist because of groundwater 
contamination on the TP or near the TP, but a REC may not 
exist (under the de minimus condition clause) because the 
contaminant concentration is below the state risk screening 
level.



VEC-REC Example

• How has the structure on the TP been designed?

For example, VEC may exist because of groundwater 
contamination on the TP or near the TP, but a REC may not 
exist (under the de minimus condition clause) because the 
structure has been designed to be intrinsically safe from 
chemical vapor intrusion, i.e., no vapor pathway to potential 
human receptors. 



Conclusion

• Vapor migration (analogous to contaminated groundwater 
migration) needs to be evaluated in a Phase I investigation

• The only question for the EP is how to evaluate vapor migration

• E 2600-15 Tier 1 provides the EP with an industry consensus 
screening methodology to evaluate possible vapors migrating on 
or to the target property



VEC App is now a tool in Lightbox. 

Enables you to perform vapor analysis quickly and 
easily, because you can:

▸Set your Area of Concern following ASTM E2600
▸Capture sites that are VECs
▸Use the Wizard to help you
▸Output a report showing your work

Workflow Tools| VEC App
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Conducting a Tier 1 Vapor Screen (E2600)

1. Identify Area of Concern (AOC)

2. Identify known or suspect COC-contaminated sites in AOC

3. Evaluate each site remaining in the AOC

4. Identify VECs

5. If VEC does not exist, vapor evaluation complete
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VEC App | Workflow

*Assuming no preferential pathways



▸ VEC App provides tools to indicate your Area of Concern

▸ Adjust AOC when GW direction is known or inferred
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VEC App Workflow | Identify Area of Concern



Define quadrants in up-, down-, cross-gradient areas 
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VEC App Workflow | Identify Area of Concern



Adjust AOC, based on factors that impede or redirect vapors 

▹ Hydraulic barriers (rivers, wetlands)

▹ Sub-surface man-made physical barriers

▹ Utility lines in main roads

▹ Low permeability soil in the sub-surface
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VEC App Workflow | Identify Area of Concern
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VEC App Workflow | Identify Known or Suspect COC



▸Remediation status?

▸Did remediation consider vapor pathway?

▸Review AULs – contamination remains on-site?

▸Other
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VEC App Workflow | Evaluate Sites in the AOC



▸A VEC exists 

▸ A VEC does not exist
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VEC App Workflow | Identify VECs
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VEC App Workflow | Done, Output Report


