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I am Donna Caldwell with NAVFAC Atlantic.  I’ve been working on the Navy’s 
restoration program since 1999.  But for the past three years, I’ve only been with 
NAVFAC Atlantic. This has also been a collaborative effort with the engineering 
services center to bring the expertise of Battelle for computer web design and 
programming, we coordinated to ensure that this tool is compatible with NIRIS and 
we also solicited review during design of this tool from industry experts and we have 
a lot of scientific power behind this tool.  
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Today we’re going to start off with a brief introduction and then walk you through the 
science of vapor intrusion, both the basics and the details. Then we’ll go live to the 
website and I’ll walk you through the tool. We’ll talk about how we’re going to roll 
this out so you can use it as a resource. And then our take home messages. I want 
to talk about the results of our vapor intrusion data call this past summer.



We have 116 sites identified. If you remember, in 2008 we had seventy five sites 
that we were looking at this pathway on.  But one thing that hasn’t changed is that 
we’re still looking at about 85% of our sites associated with chlorinated solvent 
plumes we have not collected a great deal of indoor air data, only 21 sites so far but 
that’s going to change based on the recent data call.  We’re looking at about 49 
sites where indoor air sampling is planned.  I think it’s interesting that we’re about 
50/50 pre run and post run for assessing this pathway so that shows the influence 
of the 5 year review process in assessing vapor intrusion.  We have about 25% of 
our RPMs trying to manage this pathway in the absence of any buildings—mostly in 
our BRAC sites looking at relinquishing properties.
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So let’s talk about what you should get from this presentation. There are three 
fundamental truths associated with vapor intrusion.  The first is that multiple lines of 
evidence are typical for VI and required when you’re talking about VI.  Secondly, not 
all lines of evidence are created equal and then thirdly and very importantly the line 
of evidence and the strength associated with that evidence depends on the 
conceptual site model.  This tool will help you as RPMs overcome some of these 
challenges here such as spatial and temporal variability, you may have heard the 
phrase that’s been coined: “variability is the norm”.  We do have significant 
variability.  Dealing with background sources, anytime you’re sampling indoor air 
you do have to deal with the background sources.  And then ultimately, how do you 
determine what is significant and what is not significant. And then as many of you 
know, the science of VI is continuing to evolve.  

RITS Spring 2011: The Navy VI 
Assessment Tool: Helping RPMs with VI 
Strategies 4



This is just a resource, you’ll find it in your notebook.  So you can see the Navy has 
been very active in the developing VI policy and guidance. 
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This is a slide that shows you how many different states across the country have 
developed guidance, or have standards or policies for dealing with VI.  In addition to 
that, you can see there are quite a few federal agencies.  How many of you knew 
that when you went to the post office that you could ask them for their recent 
guidance document?  So there is a lot of interest and if I were to stack those 
documents on the desk right here we’d probably be talking a pile that’s a good 3 ft 
high. So how, as RPMs, are you supposed to deal with that?  I know you enjoy 
weekend reading and if you have trouble sleeping at night, grab a couple of these 
documents and put them on your night stand and it will definitely solve the problem. 
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But how can this tool help you?  Ultimately, it breaks the information into 
manageable chunks in an effort to help you avoid “information overload”.   It’s very 
easy in VI to become overloaded. The power behind this tool is that it helps you 
identify the strengths and weakness associated with your evidence in the context of 
your conceptual site model.  Not only does it help you evaluate your data, but it will 
help you explore investigative strategies—pick the best one for your site.  It is 
designed to be a one stop shopping resource we’ve incorporated help topics, 
tutorials and links to policy, guidance and resource documents in the tool.  
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So let’s talk about the basics and then we’ll get into the details.
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EPA defines it as the migration of sufficiently volatile chemicals from the subsurface 
into indoor air. We’ll talk about those processes in a bit more detail on the next few 
slides.  The vapor migration in the subsurface offgassing from groundwater--the 
migration in subsurfaces is mainly predominated by diffusion and only diffusion.  
Once those vapors reach the zone of influence below the building—and that is the 
envelope associated with the building where, as a result of air movement within the 
building and pressure differentials, the air actually reaches down into the subsurface 
and advection and convection, (remember advection is just the mechanical 
movement of air, it is not diffusion it is forced air) and then transporting to the indoor 
air and mixing.  



The evolution of the VI process.  Here we are at about 10 years after EPA released 
their guidance document.  They’re planning on updating their guidance next year, 
and back in 2002 we generally took a linear or flowchart type of approach.  When 
you look at the 2002 document, you’ll see these flowcharts and some of them have 
50 or so boxes associated with those flowcharts.  We really stopped linear flow 
charting back in 2002 and that’s really changed.  Here we are in 2011 and there are 
three fundamental truths associated with vapor intrusion. 
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We’re no longer thinking linearly, you can see here are the multiple lines of evidence 
that we can feed into this tool and sift through.  Considering them simultaneously 
and ultimately then our goal is to weigh those lines of evidence and draw a 
conclusion from them to identify a particular pathway.  Notice that these lines of 
evidence are not all analytical; there are a number of non analytical lines of 
evidence.  Don’t forget you have clear considerations that are risk management 
types of considerations.
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Now what do I mean when I say a chemical is sufficiently volatile.  In the 2002 
document they defined it as a chemical with a Henry’s Law constant greater than 
this value here. The DOD VI document, in an appendix, lists chemicals that are 
sufficiently volatile and toxic. So you have to have sufficient volatility and toxicity to 
be concerned about a chemical.  This table was based on the EPA 2002 guidance 
therefore it is really important that you go to the EPA regional screening level and 
make sure that you have the most current definition of volatile and toxicity always 
changes and the EPA is trying to capture that in their tables. 
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The Navy has developed a resource to develop conceptual site models.  There’s 
actually a module within that tool specific to VI, and so there’s a screenshot of a 
CSM checklist to help guide you through that for vapor intrusion.  With respect to 
the CSM you really need three things for the VI pathway to really even be a 
concern.

#1 you need a source of vapors

#2 you need those vapors to be able to migrate through the vadose zone into the 
building and

#3 you need receptors for the pathway to be complete. 
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So let’s talk about sources then. In the environmental restoration program, you’re 
primarily interested in your CERCLA release sources.  Those sources can exist as 
NAPL—chemicals sorbed to the soil or get dissolved in the groundwater.  The 
concentration and distribution of those chemicals are extremely important and the 
vertical and horizontal distance is also a very important factor when you begin to 
evaluate the VI factor.  
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So let’s talk about that migration process.  I’ve already talked a bit about advection 
but what I didn’t mention was this attenuation.  As the vapors are moving in the 
subsurface and migrating into the building mixing with the air, you will have some 
level of attenuation.  Determining that level of attenuation is the main check column 
of vapor intrusion.  We’ll notice here with respect to the amount of migration across 
the slab that I show arrows in both directions.  If you’re looking at the 2002 guidance 
or even the ITRC guidance, they only show vapors coming into the building, but it’s 
really important to remember that a building actually breathes.  I’m standing right 
next to one of those big vents and they’re noisy in commercial/industrial type of 
buildings that airflow in that building can be quite significant. 
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So what are the factors controlling vapor migration? There’s building characteristics, 
lithology/hydrogeology, and then the source strength and distance.  Characteristics 
associated with the building, we list low permeability slabs: with many of your sites 
those buildings have very very competent slabs. We’re going to be going to a base 
and drilling through 30” of slab to install a subslab probe, so you’ll find that your 
buildings do have very competent slabs so that can play a role in controlling the 
movement of volatiles into the building.  Not only that, I mentioned pressure, this is 
a pressure relative to the subslab so indoor:subslab. If your building is positively 
pressurized—if you walk into a Lowes building or open a door and get pulled in or 
do you get slammed in the face with air, if you get slammed in the face with air—
that building is positively pressurized, if you get pulled into the building that is most 
likely negatively pressurized with respect to the subslab.  Lithology: we show three 
different soils that have high moisture content, they’re typically the fine grained 
soils.  Here’s a high moisture soil here in the middle and those type of layers can be 
vapor barriers.  Moisture has a tendency to inhibit vapor transport since that occurs 
in the air phase within the vadose cell—soil air pore spaces.  This third one here 
represents aerobic biodegradation—the little pacman chewing up the particles as 
they’re moving upwards and as you can see on this next slide.



Significant aerobic biodegradation is typically more significant when you’re talking 
about petroleum hydrocarbons. This was a slide that was presented at an EPA VI 
work group to depict that there’s a big difference between chlorinated solvents that 
don’t generally attenuate or biodegrade as quickly as petroleum hydrocarbons.  
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Receptors you need to consider current vs. future.  25% of the sites right now are 
sites that don’t have existing buildings so you  need to look at the potential for future 
receptors.  You need to also look at the types of receptors, are they sensitive types 
of receptors?  Are they hospitals, day cares, residential areas or are they 
commercial or industrial?  Remember, when you’re dealing with industrial sites, an 
important question is whether or not the chemicals that you’re evaluating 
underneath your building are also used inside the structure. That is very common 
with petroleum hydrocarbons but not so common with chlorinated solvents.  If that’s 
the case you may find that OSHA standards may apply during the duration of use of 
those chemicals. 
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Let’s talk a bit about those fundamental truths I mentioned.  The first one, 
multiple lines of evidence are typically required.  Not only are they typically 
required but it’s really important that you think about which are the best and 
then to start putting them together as you would a puzzle.  What do I mean 
by not all lines of evidence are created equal.  That’s depicted here by this 
scale.  So, on this scale you see VI not occurring or insignificant on the right 
side and you can have vapor intrusion occur, but if it’s not significant then 
we’re going to be on the right side. But on the left side you have VI occurring 
but it needs to be significant.  And then this scale is to represent for each 
individual line of evidence and then for the cumulative lines of evidence, the 
definitive evidence suggestive or inconclusive in both directions.  As you 
begin to use this tool we represent these with slider bars, each line of 
evidence is a row and then, as you can see, the green side indicates VI not 
occurring or insignificant and the red side indicates significant VI occurring 
and then we have definitive, suggestive and inconclusive and we use these 
diamonds to indicate where you’re going to ultimately decide where the line 
of evidence lies on this slider scale.  The black bars represent the range of 
possibilities for that particular line of evidence for your particular conceptual 
site model.  
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The third fundamental truth: the strength of the evidence relies on the 
conceptual site model. What do we mean by that? Lets take this scenario 
here where you have a release very close to this building, it impacts the 
groundwater and it migrates downgradient and you have a building there.  
You decided to collect some top-of-the-groundwater water quality data.  
You’ve done a really good job and you have spatial and temporal variability 
and your groundwater concentrations at the top of the water table, beneath 
or very close to the top of the water table are below your screening levels so 
what should we designate in terms of the strength of that particular line of 
evidence?  You’ll see here we use a large weigh to depict that in that case 
that vapor intrusion is not a significant path of concern assuming you use 
conservative screening measures.  Now lets do this again the same thing 
over here by this building, we’ve addressed spatial concerns and temporal 
concerns all of our concentrations are below screening levels.  How many of 
you would draw the same conclusion for this building on the left side, would 
you say this intrusion is the same and all of your concentrations were below 
screening levels.  Notice that the size of the weight is smaller and the needle 
is only barely into suggestive.  If you have a release associate with the 
building, we call that a primary release in this tool—a release in this zone, 
that release will and can be a potential vapor release source.  Even if your 
groundwater concentrations are below levels, that only provides suggestive 
evidence because you still have some sources below that building. 
Therefore, not all sources of evidence are created equal, in fact the same 



line of evidence, depending upon your CSM , can be definitive or only suggestive.  
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Let’s talk a little bit more about the line of evidence, remember indoor air can only 
be predicted from subsurface data.  So that’s one of the reasons why you’re going 
to see that needle, or that line of evidence be suggestive when you’re looking at 
groundwater or soil gas data.  We’re talking about those soil transport mechanisms. 
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Here’s the importance of subsurface data when considering special variability.  
Spatial variability in the subsurface can be orders of magnitude. Here’s an example. 
We’ve a groundwater plume associated with an upgradient contaminant release, the 
groundwater plume is within a critical distance of the building, so we collect some 
exterior soil gas data and some subslab soil gas data.  Notice what happened. 
Here’s the highest concentration in that northwest corner near the groundwater 
source.  What is the source of that?  Is it just inherent variability or do you think 
there’s some reason for that concentration?  There was actually an oil water 
separator in that corner of the building.  If you’re not looking at all the potential 
sources, even if you’re looking at all the sources, that oil-water separator has 
widespread groundwater plume. We are finding more and more often that you can 
have releases, and because of all of the pavement and the lack of infiltration, those 
releases just hang out right below the slab.



•Temporal variability. So three different media we typically sample, indoor air, soil 
gas and groundwater.  When you’re in the indoor air the temporal variability is not 
as great as when you move into the subsurface or even the groundwater.  There are 
a couple of legacy sites INDICOT and then a Department of Transportation site in 
Denver, where they looked at upwards of 10 years of data they’ve determined that a 
majority of the data associated with the 24-hr samples are within 2-3 times the 
annual average so they were sampling monthly in some cases and then there was a 
seasonal variation with 24-hr summa canisters of about two-fold.  We are better 
understanding that building use and operation can affect these seasonal trends so 
you may see larger variability than I’m showing here, but once you move to the soil 
gas there’s a considerably greater amount of variability and that’s due to the soil 
moisture, water levels, the ability to recharge, and other seasonal effects and once 
you’re in groundwater it’s less variable but be sure to watch for trends. 
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We predict indoor air concentrations when you’re measuring subsurface 
concentrations.  We do that using an attenuation factor: simply a ratio of indoor air 
to subsurface.  You have to be careful in how you come up with your sub surface 
factors because you can bias by orders of magnitude, but assuming you have a 
good attenuation factor, you take the concentration in the subsurface, for 
groundwater we move it out of the groundwater with Henry's law then we apply the 
attenuation factor.  For soil gas, you just apply it directly.  And that’s how you 
ultimately predict your indoor air concentration.  How do we come up with those 
attenuation factors? Two different ways. We either model the AF with, for example, 
the Johnson and Ettinger model, or you can empirically derive those comparing the 
indoor air to the subslab after applying the filtering criteria.  EPA has taken this 
approach to come up with empirical AF using paired subslab and indoor air data. 
You can even do a better job if you use a tracer compound like radon. 
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Here is that EPA database. They first released the database in 2002 and then they 
updated it in 2008. Unfortunately its about 85% residential and, for most of your 
Navy buildings, it’s not terribly helpful. Those attenuation factors range from 1E-6 to 
1E-3 for groundwater and 1in a million attenuation to one in a thousand attenuation.  
For soil gas its one in a million all the way up to one in ten. Kind of a worst case 
scenario, EPA assumes attenuating by a factor of ten.  Remember, industrial 
building attenuation is not available in the EPA database. So we’re just showing an 
example here of a Navy base where we collected data from several buildings and 
filtered the data and ultimately calculated attenuation factors and, as you can see 
for those industrial buildings, for subslab to indoor air, the attenuation factors range 
from 1E-06 to 1E-03. That’s shown here with this red line and focus on the yellow 
area here and those are the buildings where vapor intrusion was likely really 
occurring and we’re not biasing our attenuation factors.  But compare 1/1000 to the 
EPA default of 1 in 10.  The buildings, we are seeing significant differences in 
attenuation vs. EPA default of 1 in ten. Keep that in mind.
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Okay so I talked about how to predict indoor air, what if you just want to get a 
number to compare your groundwater concentration or soil gas concentration with 
and we call those screening levels. It’s not rocket science here, all we’re doing is a 
little bit of algebra and rearranging equations—the more important factor is that 
attenuation factor so all we do is rearrange the equations, start with an indoor air 
concentration and then back it up into the subsurface. So for groundwater take that 
indoor air, divide by attenuation factor and apply Henry’s law. For soil gas, take that 
indoor air, divide it by the attenuation factor and you have your groundwater and soil 
gas screening levels. Remember they’re only predictive at best. 
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Look at the screening levels here, they can vary by orders of magnitude and that’s 
because of the assumptions that go into those attenuation factors, assumptions 
made in determining acceptable target risk, and then ultimately the toxicity values a 
particular state or region may require you to use. So here’s an example showing 
how variable those screening levels can be, soil gas: orders of magnitude, 
groundwater: orders of magnitude.  So use caution. The tool does not tell you which 
screening level to use, that is based on your professional judgment and your site 
specific information. 
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How do you determine the strength of evidence?  Lets use groundwater or soil gas, 
lets say your concentrations are greater than your screening levels, what does that 
mean? Well, it only provides a suggestive line of evidence that vapor intrusion is 
occurring so notice we put the diamond right here. And notice the black bar does 
not extend beyond suggestive since it is suggestive at best because it’s predictive.  
Here’s the example I already gave you where groundwater can be definitive but its 
only definitive that groundwater vapor data is not occurring and you have to 
determine that groundwater is the only source and that the levels at or near the 
water table are below the screening level and the site is well characterized. So 
notice the groundwater is suggestive at this side here but its definitive that there is 
no significant vapor intrusion under these conditions.
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What about indoor air? We talked about groundwater and soil gas, but vapor 
intrusion is all about indoor air.  That is the medium of concern and that is becoming 
more and more of an issue, don’t be afraid of sampling indoor air.  Factors that 
affect the indoor air concentration include volume, ventilation inside the building, 
and the indoor-to-outdoor air exchange rate. I’ve listed some of those indoor-to-
outdoor exchange rate, the default for residential scenarios is about a quarter of the 
volume inside a home gets exchanged every hour, but in buildings like what we’re 
sitting in now, those exchange rates are significantly higher, one to twenty 
exchanges/hour.  
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So as you can imagine that provides an environment for those vapors to get mixed 
and the concentrations to be lower.  The only reason I’m showing this slide is to 
emphasize the two directional nature of ventilation in and out, the HVAC system is 
also an in and out scenario and the stack effect is also, when you have air flowing 
across openings in the building, that can create a negative pressure condition. 
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So we have background evaluation.  If your indoor air concentrations are greater 
than your screening levels, it is absolutely critical that you conduct a background 
evaluation and I’m listing a number of methods that we’ve incorporated into the tool.  
We helped the navy write this guidance here on background evaluations.  Conduct 
a background evaluation, why is that important? If your indoor air concentrations are 
within your screening levels, this provides a definitive line of evidence that vapor 
intrusion is not a significant line of concern. 
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It’s only suggestive if you don’t adequately cover spatial and temporal variations we 
don’t care if there’s a background source as long as your concentrations are below. 
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But if they’re above, if you do not conduct a background evaluation, your diamond 
sits on inconclusive.  Some might argue that a concentration above a screening 
level is suggestive of vapor intrusion but it we’ll never know if we don’t do the 
background evaluation.  So let’s do the background evaluation and our background 
evaluation concludes that we actually have a background source.  So, all of your 
measured indoor air concentrations are due to background.  What happens to our 
slider? It moves clear over here to our strongly suggestive to definitive.  If it’s all due 
to background it’s not a significant VI source.
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If your background evaluation concludes there are no significant background 
sources, our slider moves all the way over to the other end of the scale, and that 
provides suggestive to definitive evidence that you have vapor intrusion occurring.  
An exceedance of screening level and “significant” does not mean you have 
unacceptable risk and that mitigation action is required.  
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Well Loren said we’d go straight to the demo but that’s not true.  First I want to talk 
about what this tool is and how you can use it and then we’ll use a case study from 
Marine Corps Air Station (MCAS) Cherry Point OU-1 to demonstrate how you can 
use this tool. 
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This is going to be a one stop shop on how to deal with vapor intrusion and it should 
help you avoid that overloaded information by breaking up all that mountain of data 
into manageable data consistent with your CSM and its going to help you 
understand the strength of the lines of evidence that you’re looking at.  It’s also a 
tool for the managers to check our vapor intrusion sites so they can get a sense of 
the variability across the space so they can get a sense of the variability and an 
understanding of vapor intrusion impacts and the cost associated with our 
restoration program. 
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When we go to the tool you’ll see a number of tabs across the top: home, project 
setup, site evaluation, reports tab, and a resources tab.  And we’ll go into those later 
in a lot of detail. 
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Now integrated into this tool is a lot of help topics which are pop up boxes that 
provide a little more detailed information on those key topics of vapor intrusion and 
I’ve listed those here. There are tutorials where we go even more into the topic to 
understand the science of vapor intrusion through these media and then we have 
definitions that appear as blue text that, when you select it, it gives you additional 
information to make sure you understand the information you’re presented with if 
you’re not familiar with the terminology. 
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Now the way you’re going to use this tool is identify which scenario your site most 
represents.  Here we have a scenario where your building is near a primary release 
where you might have multiple sources of vapor in the vadose zone, or is your site 
scenario where your building is distant from a vapor source and you only have one 
source of vapors, typically the leading edge of a groundwater plume.  Then select 
the strategy you’re going to look at analytical groundwater soil gas, air, or even non 
analytical strategies. And then in the tool we have these 
questions/answers/implication. You’ll be presented with a question to help you 
assess whether or not vapor intrusion is going to be a problem at the site. How you 
answer that question: yes, no or uncertain, will be an implication and that strength of 
evidence bar and where you are in that yes or no continuum.  

This is also a database, so every time you put an input into this tool, it is saved 
under your specific project database that you set up and then we can later retrieve 
that information in a report and take it to stakeholder meeting discussions. 



When you go to the site, you’ll log in and then it takes you to the homepage where we welcome you to the vapor intrusion assessment tool.  There’s some basic 
introductory information on the science of vapor intrusion that Loren introduced you to—those fundamental truths, we introduce the concept of the weight of 
evidence scale and how we graphically represent that.  And then at the top on the homepage tab we have pull down menus on those topics.  

And just to give you a sense of the level of detail that’s in these tutorials we’ll just open up the groundwater one.  We introduce you to the concept that 
groundwater can only be predictive of what’s happening in the indoor air, we have a fancy little graphic that explains the transport mechanisms, where you’re 
volatilizing off the groundwater, migrating through the vadose zone, and each time you have these steps taking place, you’re attenuating even more.  And 
transport across the slab, mixing with indoor and outdoor air, and all of these factors play into this attenuation. The tutorial also defines the attenuation factor, 
shows you how to calculate it, we also introduce you to screening levels and how you can calculate those. We introduce you to the uncertainties, spatial and 
temporal variability so you understand the uncertainties that go into the idea of the strength of evidence depending on your CSM.  We show you the sliding bar, 
the two basic scenarios, and then the range in the strength of that evidence depending on which scenario you’re looking at, in this case it’s groundwater.  So the 
indoor air and the soil gas tutorials have a similar level of information available to you.  

Now the next tab is the project set up tab.  This is where you’re going to actually set up your project and there is where you’re going to input all of your project 
information and project contact information so we’re going to select Cherry Point because I’m going to walk you through the tool that we’ve already completed so 
you’ll have these pull down menus containing fields consistent with the fields in NIRIS, and regulatory information so you can identify your regulatory stakeholders 
and points of contact, your Navy regulatory contacts and even your Navy contractors contact information.  And then we have a notes field down here where you 
can annotate any information about the project, perhaps the building you’re looking at is a mission critical building and logistical access to that building has been 
restricted and you want to show that up front.  

So you set your project up, and all of that is saved in your project database and the next tab is our conceptual site model tab. This tool does not develop your 
conceptual site model for you but it gives you information to help you understand how to develop your conceptual site model for this pathway.  So we provide the 
types of content it should have, now this is one of the modules for a clean water lens as you’re developing a conceptual site model—if you’re not familiar with what 
we mean by that, you get additional information to recognize that it’s going to be the top of the water table that’s going to be the most relevant if groundwater is 
your source of concern. So you can incorporate that knowledge into your conceptual site model.  We also have a link to the checklist to developing the conceptual 
site model. This takes you to the ERT2 site for vapor intrusion and then on the second site there’s a checklist itself that you can download. So, as you develop 
your CSM these resources are here to help you develop it for this pathway.  

Now what this tool can do for you, is allow you to upload those conceptual site model documents so that when you’re using the tool, you can have frequent access 
to that information.  While it’s not going to develop them for you, we’ve uploaded three here for our case study in the form of a cross section, a plume map, and a 
site map.  And it’s a simple upload, browse to the file, and upload.  Now the next tab is your site evaluation tab and we have three things happening here.  We 
have a threshold evaluation where you’re going to ask yourself “do I have a building that is close enough to a primary release?”. You can evaluate existing data for 
that building or you could explore investigative strategies if you haven’t collected any data yet.  So the first step is the threshold evaluation, asking that ‘is my 
building close enough to a critical source’ question, then to answer that question you need to identify vapor sources.  So we want you to understand what we 
mean by a vapor source, we have a help topic for that, and then we want you to input those vapor sources into this database. 
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Now, our case study, we have loaded a lot.  It just so happens that this site is a very large industrial area, so we have a lot of buildings that are either known or 
potential sources to volatiles to subsurface media and we identify which media might be associated with that particular source where you upload information on your 
sources, a very simple form where you upload and those vapor sources are saved in your project database.  We can also have these linked back to your CSM files 
so, at any point, you have frequent and easy access to pull those documents down as you try to answer these questions to help you understand what your vapor 
sources are. Then next to this is your buildings, identifying which buildings are within a critical distance. We have a help topic for the critical distance.  Currently EPA 
considers 100 ft for chlorinated solvents, and 30 ft for petroleum hydrocarbons. And again you have a form you can fill out, you can populate information on the 
buildings you’re interested in, not just the name, but what the building is used for, what the occupancy is like, what the relationship is (distance wise) to that release, 
and what are the construction topics that may be relevant to you and so you populate all of the buildings that you’re going to be looking at, and the next piece of this 
is selecting which to evaluate.  And to actually walk through this, we’re going to first look at building 4032.

This quite distant from our primary release so before we go and evaluate existing data or explore strategies, I’m going to take you to conceptual site model 
documents so you understand the site as we go through using this tool.  So this is that large industrial area. These orange squares represent these VI sites, some of 
the sources are known sources of VOCs. The next CSM is our plume map and we’re going to focus on buildings 137 and 4032.  Here is our initial primary release, 
reflected by these high concentrations over here and then we have this large plume and this building within 100 ft of these VOCs so we want to assess it.  We also 
have building 137 that appears to have a source below the building based on historical groundwater data.  So given this information, we can go use the tool and say 
“how can I assess this pathway based on this historical groundwater data” and we’ll evaluate existing data.  Now that’s going to take you to a page that’s going to 
present all the information you’ve noted, it shows you your site, your building, what scenario you’ve characterized it as, we have links back to the tutorials just so you 
can understand the science of movement of vapors in that media and then we have these strategies for the background evaluation: whether you have constituent 
comparisons, comparing indoor to outdoor air, and then we have our subsurface strategies to compare our soil gas, our subslab, the whole soil gas profile. For this 
here, let’s evaluate for the groundwater data.  Now this takes us to a page, our questions/answers/implications page.  Our information is carried forward and you’re 
presented with a question: are volatile chemicals present in groundwater above groundwater vapor levels of concern within one hundred feet of your building?  We 
are going to answer yes to that question.  And you see, when we do that we get posed with another question.  We also have an implications tab that’s activated and 
we also have our strength of evidence tab that’s activated.  We’re inconclusive to suggestive that VI could be a concern because we have elevated concentrations 
higher than the screening levels.  So the next question: do groundwater data adequately characterize the groundwater table?  Let’s go to our CSM documents and 
we have wells screened at a variety of depths and very few are screened across the top of the water table, so we’re going to answer ‘no’ to that question.  When we 
do that, we see that our implications tab is highlighted and our strength of evidence tab has moved back towards inconclusive.  So we can click our implications tab 
and get an understanding of why that is and where the water lens is and that the top of the water table is important, it just tells you that you need to recognize that 
there’s going to be uncertainty if you’re going to characterize the top of the water table.  Now for each section, we have a notes tab.  So that you can click on this, 
and add any reason as to why you answered the way you did, it gets saved because at the end of the day you can print out a report that says how you answered the 
questions and why you answered them the way you did.  So we’ll save that survey and this one and it’s going to ask us if we want to evaluate another line of 
evidence, which we do—but before we do that, I want to take you back to the CSM documents because what our team did was they recognized they had uncertainty 
based on the historical groundwater data and they went back out and collected additional groundwater and soil gas data, and a shaded cell indicates the 
exceedence of a screening level.  We don’t have any shaded cells so the groundwater at the top had no exceedences of screening levels and neither did the soil 
gas.  

So we’ll take this information and go back to our tool to evaluate groundwater again, and this time not the historical data will be used, but the new data.  All the 
information carries forward and so, do we have volatiles now? The answer is no we don’t.  
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The bar is then going to move to the other side being suggestive that vapor intrusion  is not 
occurring. But now we have to answer ‘did we adequately characterize the water table’ well 
yes, we deliberately went out to do that.  Then we’re posed with another question, do we 
feel confident that we have good coverage?  We’re going to say that we do have good 
groundwater data and that we are strongly suggestive to definitive that VI is not a concern.  
Now we also collected soil gas data, so lets save this survey and take a look at our soil gas 
data.  We collected data above the capillary fringe, evaluated it and did not have any 
exceedences.  So we’re going to answer ‘no, VOCs have not been detected’, ‘no vapor 
intrusion is not a concern’, and we do feel like we have sufficient data. And when we do, 
our strength of evidence bar slides over towards definitive.  So now we’ve looked at three 
lines of evidence and can look at a summary for all of our information that has been carried 
forward.  

From building our scenario, and then the individual lines of evidence that you’ve evaluated 
and you can see that, based on this, VI is not a concern based on the groundwater and soil 
gas data.  But as a project manager, you have to make the decision so you move this slider 
to decide whether or not, based on your cumulative understanding of the individual lines of 
evidence whether or not VI is a concern.  And then you can document your rationale as to 
why you made that conclusion about VI for this building and then you can save that.  When 
you do, you can go to a reports tab and print all that data out.  We’re just going to jump 
ahead and show you that we’re going to print out a report and look at that detailed data 
evaluation and all of that decision-making is there even the first consideration of historical 
groundwater data.  The report functionality is a report built into the tool.  
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So lets go back and consider our building 137. They went out and collected three subsoilslab
samples because they knew they had a source and they collected exterior shallow—above the 
capillary fringe—soil gas samples.  You see a lot of exceedences, but note that we don’t have any on 
the exterior samples.  So it goes to show that the soil gas is going to depend on the conceptual site 
model—if we would’ve just looked at the exterior samples we may have declared that VI is not a 
concern and overlook that fact.  The team did decide that they weren’t comfortable making decisions 
with this data and they wanted to explore investigative strategies and they wanted to collect indoor 
data.  In this case, we’re going to explore investigative strategies.

Now this takes us to a page with our existing site data, what if the team decided they only wanted to 
collect indoor data. We’ve got links here that show scopes of work which are generic language if you 
want to solicit contractor’s support to develop an IFP and it’s for soil gas, indoor air, subslab, building 
characteristics, generic language that you might want to throw into a scope of work if you want to 
solicit subcontractor support.  We also have links to analytical methods, the range and strength of 
evidence, and the questions/answers/implications so you can start to play ‘what if’ games.  What if I 
collect some indoor air and the data comes back this way, I could click that implications tab and say 
‘what does that mean, what’s that strength of evidence going to give me’.  So we can sit here and 
play ‘yes no’ so before you spend any time and money to collect the data you’ll have a better 
understanding on how you’re going to use the data and what the strength of evidence it’s going to 
give you to help you make a decision based on that data.  We also include these other 
considerations—its not always about collecting the data, you may have logistical concerns or 
community involvement to dictate your decision.  We have links to screening levels and SOPs.   

You can select what reports you want to print out to take to a stakeholder meeting, the project setup, 
the building information, etc.  You can select what you want to print out to take to a partnering 
meeting and then what to take to your stakeholders.  The last tab is the help location if you need help 
on any of this.  
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These fundamental truths are very important!  This is your one-stop shopping 
resource.  
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