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TRC - Shaping the Future of ]ﬂ@

COUNCIL

Regulatory Acceptance

= Host organization
= Network

- State regulators
= All 50 states and DC

- Federal partners

DOE DOD EPA
 ITRC Industry p————

Affiliates Program IAP

- Academia
« Community stakeholders

= Wide variety of topics
« Technologies
- Approaches
- Contaminants
. Sites
= Products

« Documents

= Technical and regulatory
guidance documents

= Technology overviews
= Case studies
- Training
= Internet-based
= Classroom

WWWV.ITRCWEB.ORG



Presenter
Presentation Notes
ITRC is a state-led coalition of regulators, industry experts, consultants, citizen stakeholders, academia and federal partners that work to achieve regulatory acceptance of environmental technologies and innovative approaches. 
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The migration of volatile chemicals from the
subsurface into overlying buildings (USEPA 2002a)
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Presentation Notes
Ok, Vapor Intrusion - What is it?????



generic diagram affects all types of building construction

used to think only buildings with basements were affected. Not true!




Key vapor intrusion issues
- Investigative strategies
- Phased, iterative process

- Background
contamination

« The “toolbox”

« Conceptual site model
 Future land use

- Remediation technologies
- Closure strategies

« Qualified consultants

i|I'\Wi| Technical and Regulatory Guidance

Vapor Intrusion Pathway:
A Practical Guideline

http://www.itrcweb.org/Vaporintrusion
WWWV._ ITRCWEB.ORG



Historical Perspective
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Presentation Notes
Second gap between 2002 and 2007 – lot’s of discussion, but no guidance.  States start filling in the lack of national guidance




VI Regulatory State Guidance [{|[K

States with Regulatory VI Guidance in 2004
Sy . o

‘ &

A ,
. \

>

States with Regulatory Guidance in 2009
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Presentation Notes
As of 2008, 26 states have VI guidance. They are: Alaska, California, Colorado, Connecticut, Delaware, Hawaii, Idaho, Indiana, Kansas, Louisiana, Maine, Maryland, Massachusetts, Michigan, Minnesota, Missouri, New Hampshire, New Jersey, New York, Ohio, Oregon, Pennsylvania, Rhode Island, Virginia, Washington, Wisconsin




=)
Interdisciplinary Challenge

Risk assessor
Mechanical engineer
Community relations coordinator
Industrial hygienist
Environmental scientist
Soil scientist
Hydrogeologist
Analytical chemist
Legal professional
Real estate agents
Banks

Insurance agents

WWWV.ITRCWEB.ORG
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Presentation Notes
Complex pathway requires multiple backgrounds




Sources of Vapor Intrusion TR
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» COUNCIL

= Soll
contamination

= NAPL
(nonagqueous
phase liquid)

= Groundwater
plumes

= Vapor Cloud

Indoor
Air

? Chemical

Soil Contamination (residual Vapor
_or mblle NAPL) Transport

Courtesy: lan Hers, Golder Associates
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Presentation Notes
“vapor phase should not show up in hard copies of slides for CT distribution

Vapor Phase or Vapor Cloud

Dry Ice Demonstration



Use dry ice as a demo of the flow of vapor phase compounds – explain physical properties (i.e., heavier than air, etc.)
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Vapor Pathway into Structures  {||\}
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Pathway

- Partitioning to vapor
phase

« Diffusion In vadose zone
« Advection near building

Zana

Contaminant

i Contaminant
Aﬁgﬁﬂ? r;r? V Diffusion

Thmtth Through the

Eloor-Wall Vadose Zone

Cracks
Capillary
Fringe

Dissolved Gontarmination in Groundwater
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Presentation Notes
There are a number of basic principles that need to be understood in order to effectively manage the vapor intrusion pathway. 




Attenuation Factor Concept 1RO

Otsg = Cindoor/Csg

Indoor Air Alpha = 10/500
10 pg/m3 Alpha = 0.02 (shallow soil gas)

500 ug/m3  Soil Gas (shallow)
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Explain concept




Understanding Units

COUNCIL

TR
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Soil Gas Unit Comparison

Units | Convertto | Multiply by
uG/L mg/m3 1
ug/m3 mg/m3 0.001
ppbv ug/m3 MW/24
ug/ms3 ppbv 24/MW
ppmv mg/m3 MW/24
ppbv mg/m3 MW/24,000
ug/L ug/m3 1000
ug/ms3 ug/L 0.001
ug/L ppbv 24,000/MW
ug/L ppmv 24/MW
ppbv ppmv 0.001
ppmv ppbv 1000

11

MW - molecular weight

mg/m3- milligrams per cubic meter
ug/m?3 - micrograms per cubic meter
ug/L - micrograms per liter

ppbv - parts per billion by volume
ppmv - parts per million by volume

Converting Analytical Results
ppbv = (ug/m?3 x 24.45) | MW
ug/m3 = (ppbv x MW) / 24.45

MW - Molecular weight of the compound
Formulas are chemical-specific

WWWV.ITRCWEB.ORG
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Presentation Notes
Mention table is in back of VI Guidance document



The importance of units and understanding the relationship

Laboratories often have it on their websites


Preferential Pathway
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- What are preferential pathways, and when are they
significant?

- Site conditions that result in significant lateral transport,
enhanced convective flow, or a source within a building
- Large subsurface utilities (e.g. storm drains)
- Basement sumps
- Elevator shafts

« Models typically assume soil
gas convection

= CoCs entry into building through
cracks is considered common

= Utility connections should not be
considered preferential pathways §

A

WWW.ITRCWEB.ORG
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Presentation Notes
Differentiate between common utility lines and preferential pathways
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Community Outreach

COUNCIL
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= Sensitive topic in community
= Strong community outreach helps inform and prepare
= Working with community groups
= Communication strategies

Refer to Appendix A,
“Community
Stakeholder Concerns”
in the ITRC VI-1 2007
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Presentation Notes
Discussed in Section 1.7 of Practical Guideline



More than any other pathway, community outreach is essential for VI. Intrusive.



Point out that this information is located in the Guidance Document.


Distance Criteria

14

= Lateral
= Vertical

= Preferential pathways may increase
distance (relatively rare)

= Petroleum hydrocarbons vs.
chlorinated solvents

= Many states don’t use
distance criteria

WWWV.ITRCWEB.ORG
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Presentation Notes
Possibly talk about the distances of each of the nearby states for each training.

Discuss the affect of the vertical distance

What is the basis for distance values?

Discuss the database information regarding EPA distance criteria.

Stress preferential pathway definition (I.e. all buildings have utility corridors and penetrations and all are not preferential pathways)

Stress the differences between petroleum hydrocarbons and chlorinated solvents (different distance criteria for petroleum vs. chlorinated hydrocarbons)
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Soil gas spatial concentrations
Groundwater spatial data

Background (internal and
external / ambient) sources

Building construction and
current condition

Sub-slab soll gas data
Soil gas data

Indoor air data
Constituent ratios

Soil stratigraphy
Temporal patterns

WWWV.ITRCWEB.ORG

Dissolved Contamination in Groundwater
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Presentation Notes
Refer to the Day 2 morning session




=)
Conceptual Site Model (CSM)

+ COUNCIL =

Simplified version (pictures and/or descriptions) of a
complex real-world system that approximates its
relationships

Receptor
=

L [t b
-2

Pathway

Source
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Presentation Notes
The VI Pathway involves a source (leaking drums, UST) . . . . . . . 

A pathway (usually GW) . . . . . .. 

And a receptor (occupants in building or future use).




"Complicating Factors for VI
Assessments

» COUNCIL =

= Ultra low screening levels
» Increases chances for false positives
= [nconsistent screening levels
= Allowed assessment methods
- Vary among agencies
= Chlorinated vs. petroleum hydrocarbons

« Treat same way?
« Allow for bioattenuation — how?

17 WWWV.ITRCWEB.ORG
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Presentation Notes
The primary issues right now making the vapor intrusion pathway so complicated are the ultra low screening levels, inconsistent screening levels, controversy over the best methods to use to assess the pathway, and how to treat chlorinated vs. petroleum hydrocarbons.
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“Exterior” Investigations

= “Map” the contamination

|dentify buildings with potential VI risks
|dentify target compounds

Collect site-specific geologic/pneumatic data
Minimize inconvenience to occupants/ owners

“Bound the scope of the problem”

WWWV.ITRCWEB.ORG
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Presentation Notes
External data are useful to map the contamination source and to identify buildings with potential vapor intrusion risks.  The data are typically easier to collect than indoor data and are less intrusive. 


=)
“Interior” Investigations

= Public relations
« Access agreements, fact sheets, meetings

= Removal of interior sources (if practical)

= Samples and “controls”
 Outdoor, sub-slab, etc.

= Analytical methods, analytes, reporting limits
= Risk communication
= Potential litigation

19 WWWV.ITRCWEB.ORG
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Internal data 
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Groundwater Sampling TR
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COUNCIL
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= |ssue: Proper sampling and interpretation of vertical profile
of chemicals in groundwater concentration is critical

- Each scenario below could give the same groundwater
concentration, but vastly different soil vapor concentrations

Paul C. Johnson — Arizona State
20 WWW.ITRCWEB.ORG University 2002
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Presentation Notes
When collecting groundwater samples for vapor intrusion assessments, the well screen should be screened across the water table to ensure representative data.  


=)
Soil Gas Sampling

TTTTTTTTTTTT

» COUNCIL

METHOD

= Active

= Passive

= Flux Chambers (supplemental tool)

Active method most often employed for VI

LOCATION
= Exterior

= Near Slab
= Sub-Slab

Sub-slab soil gas sampling most often employed for VI

21 WWW.ITRCWEB.ORG
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Presentation Notes
There are three types of soil gas methods. Active refers to actively withdrawing vapor out of the ground. It gives quantitative values. Passive refers to burying an adsorbent in the ground and letting the vapors passively contact and adsorb onto the collector. It does not give quantitative data and hence can not be used for risk applications, except for screening. Surface flux chambers have limited application and are considered a supplemental tool.



The active soil gas method is the one most applicable to risk assessments.


=)
Sub-slab Soil Gas Sampling

COUNCIL
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= Soil gas most likely to enter structure
- May detect chemicals originating within building

= May collect indoor air concurrently for comparison
= Sample at slab base and/or at depth

= Permanent or temporary sample points

= Active and passive approaches

Active

sampling g

22 WWW. [TRCWEB.ORG
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Presentation Notes
Sub-slab soil gas samples are soil gas samples that are collected immediately below a structure (slab, basement, etc.).  The sample points can be temporary or permanent. Permanent points are convenient for repeat sampling, but the sample point should be flush mounted and sealable to minimize potential for damage, prevent vapor infiltration, maintain cosmetic appearance and room functionality in family homes. Temporary points need to be sealed effectively to prevent infiltration of vapor, water, etc.



Active or passive soil gas samples can be collected as well as samples on adsorbents.






Indoor Air Sampling
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SUMMA Evacuation
Chamber

Canister

Air Sampling
Pump with Sampling Bag Sampling
Sorbent Tubes Bulb
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Indoor Air Measurement ]ﬂ@

* AHOLYIND3H

COUNCIL

= Pros
« Actual indoor concentration, no modeling required
- Relatively quick, no drilling or heavy equipment
- Less spatial variability than soil vapor
- One sample often adequate for typical basements
= Cons

« Potential for background sources, typically addressed by:
- Ambient air and sub-slab vapor samples
- Survey of building materials and activities

« No control (sample left unattended for up to 24 hours)

- Typically more temporal variability than soil vapor
- Up to one order of magnitude common for indoor air

- Requires entering home
24 WWW.ITRCWEB.ORG
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Presentation Notes
Measuring indoor air can be the most direct and simplest approach, because we are measuring the medium of concern.  No adjustment to the concentration by modeling or attenuation factor is required.  The testing procedure is relatively quick (actual time spent in home), requiring little equipment and no drilling or damage to structures.  In addition, indoor air concentrations tend to be fairly uniform within a room or even the floor of a house (e.g., basement), because the air mixes quickly and easily compared to soil vapors, where concentrations may vary by orders of magnitude below a single slab.  Nevertheless, indoor air sampling can have its problems.  The biggest problem is complications from background sources of contaminants. Many commonly used household products contain some of the target compounds of concern. This concern is often addressed by collecting ambient air and sub-slab vapor samples (requiring drilling through the slab), for comparison to indoor air samples, although the potential for low level contributions may be difficult to resolve.  Other concerns with indoor air testing include lack of control over the sampling process, the temporal variability of indoor air concentrations (although generally only about one order of magnitude), and the need to enter the building (compared to external tests).


=)
Supplemental Tools/Data

» COUNCIL =

Site specific alpha using radon
- Factor of 10 to 100 - $100/sample
Indoor air ventilation rate
 Factor of 2 to 10 - <$1,000 per determination
Real-time, continuous analyzers
« Can sort out noise/scatter
Pressure measurements
« Can help interpret indoor air results

25 WWW.ITRCWEB.ORG
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There are some other inexpensive tools/data that can be applied to better evaluate some of the default model parameters and the vapor intrusion pathway. 



Radon can be used to determine a site-specific attenuation that may be 10 to 100 times lower than the default alpha allowed. While EPA-ORD endorses this approach, this is a relatively new approach and may or may not be allowed by the oversight agency.



Tracers can be used to measure the room ventilation rates and may give values 2 to 10 times higher than the default value, especially for commercial sites.  The test is fast and inexpensive (<$1,000/day).



Real-time analyzers can be used to locate problem houses, preferential pathways into structures, or sort out background scatter.



Pressure measurements can aid in interpreting indoor data and any risk poised by sub-slab concentrations.  If a building is over-pressurized relative to below the foundation, than it supports the lack of contribution from vapor intrusion.
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Biodegradable Petroleum Hydrocarbon Volatile Chemicals
of Concern (PH-VCoC) are

“petroleum hydrocarbons such as benzene, xylenes, toluene and
ethylbenzene (or a mixture of such chemicals) that are a subset
of volatile chemicals of concern and that are distinguished
because they are known to readily biodegrade to carbon dioxide

In the presence of oxygen by ubiquitous soil microbes.”

ASTM (American Society of Testing and Materials)

WWWV.ITRCWEB.ORG
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Presentation Notes
Petroleum verses chlorinated

Some states have a different distance criterion or multiplier on GWSLs for petroleum hydrocarbons


Background Sources
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= Background refers to concentrations not attributable to
releases from a site, and is usually described as naturally
occurring or anthropogenic (USEPA 2002)

- Background concentrations may exceed risk-based levels
In indoor air for some common VOCs

- Background sources may be inside the building or present
In ambient outdoor air

- The final remedy may or may not eliminate a source of risks
caused by background sources

- Some states incorporate typical background concentrations
Into their screening values, but most do not

27 WWWV.ITRCWEB.ORG



Consideration of Variability TR

= Indoor air samples of 24-hours typically show up to an
order of magnitude temporal variability

- Radon industry addressed this by requiring samples to be
collected over a longer period

= Deeper soil gas samples tend to have less temporal
variability, but tend to overestimate risks for degradable
compounds

= Season climate changes (hot/cold, wet/dry) are minimal in
some areas, significant in others

28 WWWV.ITRCWEB.ORG
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Vapor Intrusion Mitigation

= 3 general approaches

29 WWWV.ITRCWEB.ORG
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Class discussion


Site Remediation
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= Eliminate source of vapors

WWWV.ITRCWEB.ORG




Institutional Controls

31

= Prevent exposure to vapors

WWWV.ITRCWEB.ORG




Building Controls

32

= Prevent entry of vapors into building

WWWV.ITRCWEB.ORG
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Remove Source

WWWV.ITRCWEB.ORG
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Most common case, relatively uncomplicated



For printing, remove red x’s.




Barriers — Existing Buildings
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= Seal cracks and penetrations
= Crawl space liners (e.g. LDPE)

34 WWWV.ITRCWEB.ORG




Passive Venting Mechanisms
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= Passive venting layers rely on diffusion and natural
pressure gradients

« Thermal-induced pressure gradient

Warm

ok R 1 s
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Active Venting
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= Active venting layers rely on fans to create suction (i.e.,
depressurize venting layer)

- Passive vents are only 10 to 50%
as effective as active systems

WWWV.ITRCWEB.ORG
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Positive building pressures

« Requires increase intake air
flow

- Creates downward pressure
gradient through slab

« Increases energy costs

HVAC
I
‘_‘
(] ]

<€
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Intrinsically Safe Design
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*Operation, Maintenance and ]L'E

Monitoring
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= Operation
« Electrical costs

« Emission controls

= Maintenance

- Fan replacement

= Monitoring
« Testing
- Inspections

Low Pressure Monitoring Panel
Courtesy Tom Hatton, Clean Vapor, Inc.

WWWV.ITRCWEB.ORG



Presenter
Presentation Notes
The Guidance includes a section on operation, maintenance, and monitoring of building controls, specifically depressurization systems.

Operation issues include electrical costs (typically less than $100 per fan) and the potential need for emission controls (varies by jurisdiction)

Maintenance requirements are usually minimal, but fans may need replacement.

Monitoring requirements may include indoor air tests, pressure tests, and/or inspections, depending on agency requirements.




=
Lessons Learned

= Vapor intrusion is a complex pathway
= Multiple lines of evidence approach is critical
= The investigative “tool box” is large and growing

= Background sources & physical processes complicate
data interpretation

= There are more mitigation options than just SSD
= A community outreach program is essential
= Science of vapor intrusion is advancing and changing

40 WWWV.ITRCWEB.ORG
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Learn the VI basics and understand their application 

One line of evidence (screening levels) is the old way – expand your horizons

Multiple choices for investigation and mitigation

Be prepared to change you mind


ITRC VI Classroom Training

TTTTTTTTTTTT

» COUNCIL

ITRC Is offering 2-Day classroom training
on the VI pathway that will include:
= |[nteractive Presentations
= Hands-on Exhibits
= |[nformative Handouts
= Problem Sets

2010 Sessions:

Norfolk, VA - March 22-23, 2010
TBD — July 12-13, 2010
Atlanta, GA — October 4-5, 2010
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