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Overview — Part 1

0o Preliminary screening for presence of vapor
pathway

o Conditions where additional vapor
Investigation Is warranted

0o Criteria for determining health risk at vapor
Intrusion sites

o How ASTM E-2600 Standard fits



b!
Conceptual Site Model

0o ldentify the pathways in which contaminants
can move from the point of discharge to

receptors.

0 Release of contaminated vapor Is a discharge
and can contaminate the environment



Presenter
Presentation Notes
Vapors can be a primary source of contamination to soil and groundwater.  Concept of “vapor cloud” moving from pure CVOC to the subsurface & neighboring buildings.


b!
Preliminary VI Screening

O Volatility & toxicity of contaminants of concern
(Inorganic or organic)

0 Contaminant source location & concentration in soil
& groundwater
0 Distance between source and building(s)

0 Geology and hydrogeology, including preferential
pathways such as fractures in glacial till or bedrock;
Interbedded sand units, etc.



Presenter
Presentation Notes
Preliminary screening is to determine whether additional effort should be taken to investigate the vapor migration pathway.  If, after considering the site conditions and data, it appears that vapors may be a concern, additional investigation, including vapor sampling, is warranted.



Contaminant source with regard to vapor refers to the source of vapors – which can be source area of release (LNAPL or DNAPL), contaminated soil or contaminated groundwater.


b!
Preliminary VI Screening

0 Fate and transport processes and likely affect
on vapor migration

O Sub-surface structures facilitating vapor
movement away from source (e.g., utilities)

o Condition of existing building or planned
building — age, size, condition of foundation,
perforations In foundation, etc.



Presenter
Presentation Notes
Fate & transport processes:

	- mitgate extent of contaminants (through degradation) or enhance contaminant toxicity (daughter products)

	-  Only contaminants near the water table surface will volatize into the soils.

	-  Land use (such as paved surfaces) affect vapor movement

Sub-surface structures

	- Utiities not only serve as vapor conduits.  They can be conduits for free product and contaminated groundwater, allowing vapors to move significant distances from a main utility line to buildings.


Conditions Where Additional Vapor
Investigation Is Warranted

Guidelines for BET X Contaminants:

0 Free phase petroleum product within a 100
feet of building

0 BETX contaminated groundwater entering
building

0 BETX contaminated soil or groundwater
within 30 feet of building


Presenter
Presentation Notes
Additional vapor investigation may entail soil gas sampling, sub-slab sampling, and/or indoor air sampling, depending on the conditions.  If there is reason to believe that vapors are present in the building, then paired sub-slab/indoor air sampling should be performed.  In cases where it is clear immediate action is necessary, ventilation and/or mitigation may be the next step.



Contamination defined as ES levels for GW.  


Conditions Where Additional Vapor
Investigation Is Warranted

Guidelines for Chlorinated Volatile Chemicals

0 Source properties where CVOC release has
occurred — particularly where buildings exist
or are planned

o Buildings within 100 feet of soil contaminant
levels indicative of free phase product

0 Buildings overlying CVOC groundwater
plume located at the water table.


Presenter
Presentation Notes
Free Phase solvent contamination levels in soil represented by Csat.

- Any property where CVOC are suspected to be released should be undertaking a vapor assessment.

Limits of a groundwater plume are defined by ES levels.


Conditions Where Additional Vapor
Investigation Is Warranted

Guidelines for Chlorinated Volatile Chemicals

0 Buildings located within 100 horizontal feet
In all directions beyond a C\VVOC groundwater
plume located at the water table

0o CVOC contaminated groundwater entering a
building


Presenter
Presentation Notes
CVOC plume is defined by ES concentration.


Conditions Where Additional Vapor
Investigation Is Warranted

0 Actual extent of vapor investigation will
depend on site specific factors, distances
discussed here are guidelines only



————

Conditions requiring immediate action

0 Detection of petroleum odors in building

O Detection of contaminants 1n indoor air at or
above 1-in-10,000 (1 x 10-4) excess lifetime

cancer risk


Presenter
Presentation Notes
Immediate action must be taken in cases of acute risk and where significant threat to human health exists.



Petroleum odors may represent an acute risk for explosion requiring immediate evacuation and action to eliminate the odors.



Toxic volatile chemicals detected above the 1 x 10-4 excess lifetime cancer risk represent a threat to human health and action must be taken to reduce the risk or remove people from the building.




—!

Redevelopment Properties

0 Soil gas samples taken near the likely vapor
source may be useful for screening the
potential for vapor migration

0o It is usually cost effective to build vapor
protection into new construction.



b!
Approach to VI Investigation

o If the VI pathway can not be ruled out after
screening, the next most common step to take
vapor samples

0 However, presumptive mitigation of the VI
pathway may be undertaken at any time.

0 Consultants are expected to use professional
judgment and determine the best way to
conduct the VI investigation, based on site
circumstances



Presenter
Presentation Notes
The DNR is not requiring a set procedure for testing the vapor migration pathway. 

If vapor intrusion is suspected or likely, presumptive or preemptive mitigation may be the best approach given the costs of investigation versus mitigation.


————

Soll gas sampling

o To define the extent of vapor migration away
from a source

O Surrogate for sub-slab sampling when sub-
slab samples can not be collected, but sub-
slab samples are strongly preferrec

0 Define risk of VI at redevelopment properties



Presenter
Presentation Notes
When it is determined that vapor sampling is necessary, media most often sampled for vapors includes soil gas, sub-slab and indoor air.

Source = source of vapors (site of release, contaminated soil, groundwater plume)

We do not advocate that soil gas samples be collected at every site with possible vapor instrusion – soil gas is most commonly used to define the extent of vapor migration from a source, especially in more permeable soil conditions. 



At many cases, the preferred vapor sample will be sub-slab sampling because the buildings are immediately adjacent to or over the contamination


————

Sub-slab samples

0 When a building Is located in the immediate
vicinity where COCs were released

0o When buildings are within a certain distance
of a vapor source (outlined previously).

0 Whenever vapor migration near or beneath a
building Is suspected


Presenter
Presentation Notes
Sub-slab sampling is not necessarily a follow-up step to soil gas sampling.  In many cases, only sub-slab sampling is preformed.

ASTM refers to these distances as “critical” distances.  


—!

Sub-slab samples

o Multiple sub-slab samples should be collected

beneath a building, specifically targeting areas
or directions from which vapors may be

originating.




b!
Indoor Air Sampling

O

O

May or may not be performed concurrently
with sub-slab sampling

May be performed where contaminant vapors
have been confirmed sub-slab and
contaminants of concern are NOT In use In
the building.

Often, sub-slab and indoor air samples are
collected at the same time (twinned), but this
IS up to the investigator.


Presenter
Presentation Notes
Investigator must be careful taking sub-slab and indoor air samples simultaneously to ensure that sub-slab vapors aren’t accidently introduced to the indoor air.


b!
Indoor Air Sampling

0o If sub-slab vapor concentrations are above
risk levels for VI, mitigation of the VI
pathway should be implemented, regardless of
the current indoor air concentrations.



Presenter
Presentation Notes
DNR’s stand is that high sub-slab vapors represents a potential health risk, therefore the pathway must be mitigated regardless of the current indoor air concentrations.



This approach may be a disincentive to conducting indoor air sampling.  We are not saying don’t do indoor air sampling, only where potential risk is shown to exist through sub-slab sampling, active mitigation should be undertaken.


When must action to mitigate VI be
taken?

0 DNR at this time Is proposing that actual or
potential vapor contaminant
concentrations in the breathing space of
buildings equal to or greater than 1-in-
100,000 excess lifetime cancer risk are
considered to present a human health hazard
and must be addressed as part of the
remediation effort.


Presenter
Presentation Notes
Henry Nehls-Lowe will address the interpretation of vapor samples later today

“Actual” = current indoor air concentrations

“Potential” = current sub-slab concentrations


When must action to mitigate VI be
taken?

O Standard exposure equations, as found on
EPA websites, can be used to calculate the
ambient air screening level. Equations should
be adjusted for residential or non-residential
use.

0 Standard EPA attenuation factors should be
used
0.1 sub-slab vapor to indoor air
0.01 deep soil gas to indoor air
0.001 groundwater to indoor air


Presenter
Presentation Notes
EPA risk website – Oakridge National Laboratory website has recently been removed from the web. It is our understanding that the site is being moved to an EPA server.


When must action to mitigate VI be
taken?

0o If indoor air OR sub-slab concentrations (with
the appropriate attenuation factor) exceed the
1-1n-100,000 excess lifetime cancer risk, then
an actual or potential human health risk exists
and action to mitigate the risk must be taken.

0 Exceedance of risk screening levels in sub-

slab vapors alone will trigger the need for
mitigation.


Presenter
Presentation Notes
It is possible for indoor air concentrations to be below risk screening levels while sub-slab vapor samples exceed screening levels. Sub-slab vapor presents a potential threat because foundation settle, seals crack, remodeling, etc. can all contribute to a time in the future when vapors will migrate into the breathing space of a building.



In order to consider a site for closure, DNR must know that the contaminant pathways have been addressed and public health is protected.


How does new ASTM VI Standard

Compare?

0o ASTM Standard Practice E-2600-08,
Assessment of Vapor Intrusion into Structures
on Property Involved in Real Estate

Transaction
"lered assessment starting with screening for

contaminant sites within “minimum search
distance” of the building.

1/10 mi. for petroleum sites; 1/3 for other VOCs
Up to 1 mi. for upgradient sources


Presenter
Presentation Notes
ASTM starts with the building & looks for contaminant sources.  RR Approach to VI starts with the contaminant source and looks for buildings.  The initial distances ASTM uses for screening are quite large (1/10 – 1/3 mi) because they are trying to identify contaminant sources.




How does new ASTM VI Standard
Compare?

o Tier 1 “Critical distance” concept - a potential

vapor intrusion condition (pVIC) Is presumed
to exist If:

boundary of VOC contaminant plume or
petroleum LNAPL iIs within 100 feet (any
direction)

Boundary of petroleum plume within 30 feet



Presenter
Presentation Notes
A number of caveats exist on the distances set out by ASTM, including groundwater flow direction, depth to groundwater, soil characteristics, characteristics of the building or planned building, preferential pathways for vapor conduits.




How does new ASTM VI Standard
Compare?

0 Cleanup status of the property. ASTM
recommends that VI be assessed if residual
contamination left at the time of closure and
V| pathway was not considered at the time of
closure.


Presenter
Presentation Notes
VI pathway was unlikely to have been considered at closures occurring before 2007.




How does new ASTM VI Standard
Compare?

0o ASTM recommends the following if a pVIC
exists after Tier 1 screening:

Go on to Tier 2 screening (then Tier 3, If
necessary); OR

Install pre-emptive mitigation at the building


Presenter
Presentation Notes
Tier 2 – uses Risk Based Concentrations (RBC) estimated from soil, groundwater or soil gas to determine if a VIC may exist.

Tier 3 – Collect data to definitively rule in or out the VIC.  Data collection can be groundwater, soil gas, sub-slab or indoor air.  


Major difference between ASTM and

DNR approach

0O ASTM states that if an indoor air results are

below hea
eliminateo

Ith risk levels, VIC may be
from further consideration.

O DNR’s ap

oroach Is that 1f sub-slab

concentrations are above health screening

levels, the

vapor pathway must be addressed -

- even where current indoor air concentrations

may be be

below health risk levels.


Presenter
Presentation Notes
DNR may not give closure to a site unless we know that public health is protected. Sub-slab vapors a present a potential health risk, even if they aren’t currently being measured in the indoor air.  

	-  Data on indoor air is very scarce – usually decisions on whether contaminants are present are based on very few samples, often taken at a single point in time.

	-  Changes can occur over time to the foundation due to settling, remodeling, deterioration of seals that may allow vapors to enter a building at a later date.



From a long term point of view, vapors present beneath a building at concentrations that would present a health risk should be addressed, regardless of whether the vapors are currently being measured in the indoor air.
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