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Monitoring Indicators, Tracers, and Surrogates (ITS) for
Chlorinated Vapor Intrusion (CVI) Assessment and Mitigation -
Overview

Fourth EPA workshop on ITS for VI

* Brings in temperature, pressure,
and radon data for “new” sites

 New data analyses = new ideas
and insights on using ITS
measurements as “lines of
evidence” for VI

With new and old ITS data we look at:

 Temporal variability (e.g.,
seasonality) at several sites

e Spatial variability (e.g., assessing
large plumes — or — large buildings)

* Preferential pathways (e.g., new
research in Region 9)




Monitoring Indicators, Tracers, and Surrogates (ITS) for
Chlorinated Vapor Intrusion (CVI) Assessment and Mitigation —
Workshop Objectives

We are seeking your experience-based input on the value of specific
methodologies for using ITS values in VI assessments.

Four topic areas (for discussion at end of workshop):

1. Does the evidence support a recommendation to measure ITS during
VI investigations?

2. Can ITS be applied for initial site screening, for example, to select
buildings or building areas for assessment?

3. CanITS be used to address the temporal variability of VI?

4. Does the evidence support development of peer-reviewed standard
methodologies for ITS measurements and use (e.g., SW 846)?



Definition Review: Indicator

Metrics that can indicate elevated potential
for chlorinated volatile organic compound
(CVOC) exposures.

Think:

 Anindicator in chemistry is a substance
whose color varies with acidity or alkalinity.

* Anindicator in biology is a species an animal
or plant species that can be used to infer
conditions of a particular habitat. For
example amphibians are sensitive to
environmental stress.

For VI temperature, differential pressure, radon
presence can be indicators.

Images reprinted from: http://sciencefair.math.iit.edu/techniques/PHTesting/PHTesting.ipg
http://news.psu.edu/story/140702/2002/05/01/research/lessons-toads



http://sciencefair.math.iit.edu/techniques/PHTesting/PHTesting.jpg
http://news.psu.edu/story/140702/2002/05/01/research/lessons-toads

Definition Review: Tracer

Easily observable substances that move
physically along with the target compounds
of interest for VI

Think:

* In hydrogeology and medicine an
identifiable substance, such as a dye or
radioactive isotope, that can be followed
through the course of a mechanical,
chemical, or biological process.

For VI radon can be a tracer of processes
across the slab and into the building.

Photos reprinted from: http://newsroom.unl.edu/announce/files/file9957.png
https://meyercancer.weill.cornell.edu/news/2016-01-25/tracer-treatment-radiopharmaceuticals-home-hard-detect-cancers



http://newsroom.unl.edu/announce/files/file9957.png

3. A total coliform
W test shows that

‘W coliform bacteria
are present in the
water, so the
operator assumes
that pathogenic
bacteria are also
present.

1. Sewage contaminates

Definition Review: Surrogate =&

coliform bacteria into

the water.

Metrics with a quantitative relationship to
the target compound for VI, sufficiently
accurate to be a substitute.

2. The contaminated
water is piped into

a water treatment
=~ plant.

“In .. microbiology and health risk
assessment, we have defined surrogates as

organisms, particles, or substances [that] . . e evccs.edu/course
. allow quantification of the degree of etoeyfimages and so /oo
exposure” (Sinclair, 2012) O araron/ 378041921/
For VI radon can be used a surrogate for . B s

quantifying the percentage of soil gas in he Coliform Index

indoor air. . and Waterborne *==

Disease

Sinclair, Ryan G., Joan B. Rose, Syed A. Hashsham, Charles P. Gerba, and Charles N. Haas.
"Criteria for selection of surrogates used to study the fate and control of pathogens in the
environment." Applied and environmental microbiology 78, no. 6 (2012): 1969-1977.



https://water.me.vccs.edu/courses/ENV295Micro/lesson9b.htm

New EPA Fact Sheets on Measuring ITS

science in ACTION

INNOVATIVE RESEARCH FOR A SUSTAINABLE FUTURE

e EPA Fact Sheets for measuring ITS (2-4

pages, introduced in 2019 Fall Workshop):

* Monitoring radon as a VI tracer or
surrogate

 Measuring pressure as a VI indicator

 Measuring temperature a VI indicator

e Fact sheets are being finalized (they are
ready for use)

e Describe how to measure ITS parameters
in the context of a VI investigation

* Include example instruments, references
for further information

https://iavi.rti.orqg/workshops.html

Monitoring Radon as a Vapor Intrusion (V1) Tracer or Surrogate

L] Vi i 0 i 7

Rardon is colorkess, odorless, naturally occurring gas thal is a common component of soil gas

Rardon has few iNAoor SOUrces, and thus is a relatively unique tracer of sod gas intrusion INto bulkdings, following
the same pathway lo indoor air as soil gas and with very similar mechanisms as VOCS in soil gas.

+  Radon exposure poses very substantial carcinogenic hazands in and of itself, 50 reducing radon ks a valuable side
benefit of mitigating the VI pathway (for more information, see hitps /www £pa ooviradon/heairekormnni

= Ra0on i Measuned in picocuncs per Mer (pCVL) of Decquensts per cubic meter (Bg/m®): 1 pg
*  EPA recommends miligation of residences with radon levels greater than 4 pCiL and considy
at levels between 2 and 4 pCUL

to Measure Radon?

= Radon can be monitored with these methods in crawispace, ambient, entry pathway, and ind
= Select indoor locations to represent the zones in which exposure likely occurs, such as brea
occupled basements and first floors

= Amident radon in outdoor air can be an important comparison because ouldoor radon can
to Indoor levels. Estimates of amibient air radon in the United States averages 0.4 to 0 7 pCil
concentrations ranging from less than 0.01 to 1.5 pCiAL. Radon in ambient air i higher at nig
over land then over oceans. Radon seasonality in outdoor 3ir depends on wind direction and
Monitonng of crawlspaces and air in preferental pathways (for example wall cavities) can pr¢
times. and places of 5ol gas entry. Radon surveys can be used to kentity entry points such 3
Radon is Bely to be detectable in soil gas almost everywhere in the United States, bul conod
enough to be cleanty observable afier .mcmamn |nno Ndoor air are most likety in medium 1o
(20N 1 and 2 in DS fwww £pa Qovs 015-0F/documentsizonemapey
Very roughly, high risk radon zones ane likely I.u haw. 50l gas radon greater than 1,350 pCil
radon Zones range from 270 to 1,350 pCiL (Lewis and Houle, 2009).

m science in ACTION

INNOVATIVE RESEARCH FOR A SUSTAINABLE FUTURE

Measuring Pressure (Differential and Barometric) as a Vapor Intrusion
(V1) Indicator

What Pressures?

+ Differential pressure (AP}—Difference in pressure between two points in space (indoor/outdoor or indoor/subslab).

s Change in barometric pressure (ABP)}—Pressure in the atmosphere (indoor and cutdoer), change in BP over time
is most important (Figure 1).

+ Normal changes in BP can be quite large and create pressure differentials across the building envelope if all else
is equal (Figure 2). A regular diurnal vanation of up fo 300 pascals (Pa) is common and weather fronts can cause

| BP to change by 1,000 Pa over several days.
s Falling BP leads to vapors flowing out of the ground as pressures seek to equalize, but with a ime delay.
+ Wind loads and stack effects are also important causes of BP variations.

al 101.475 4 100 1) Bukang ove s g

m science in ACTION VA

INNOVATIVE RESEARCH FOR A SUSTAINABLE FUTURE

Measuring Temperature as an Indicator for Vapor Intrusion (V) Studies

!&h at nml Iﬂllﬂlil 5 10 5 20 time (h)
ti h] =
Measure or estimate indoar (T, outdoor (Te), and (AT} using the e (1) kg 1B mf kg = 112
Tormula AT = Ti- To. For example, If inside = 75°F, outside = 30°F, hen AT = 45°F, F
Where to Measure indoor Temperature?

In the main living space—adefinitely. ideally also in the basementicrawlspace and attic
Whers 1o Mejsure OuIdoor TeMperature?
Al 3 location near the house sheflered from direct sun of use your local weather station
n to M Ts 4
Al least houry 5 a good staf—lemperature has a dumal and seasonal Cyche, It ypically 3065 nof change more than a
Tew degrees per hour,

Y studies temp ould be at least as requently as your volatile organic compound
[VOC) of ragon data are. So, kxsluun:s using 24-nour Summa canesters, the average temperature for the day is
Ihe Bare minimum.

With What?

sxpensive digilal lemperature loggers are widely available and cosl less than 5100 per location (e.g..
Swwew microdag com and www onselcomp com). Some pressure instruments give lemperature as well

B o= )

= Historcal outside temperature data for thousands of locatons
are cataloged effher for Speciiic penod of normal values
- il

Power Interruptions and daylight savings
time. When selecting temperature. monitonng
equipment for long-1erm projects. determine
alwad of tme how those devices will reac 1o
power outages and lme changes oue to dayight
savings lime. These evenls can affec! the
accuracy of dalelime stamps, especially when
comparing dala streams coming from mulliple
independent devices

g
hittps (www nedc NOAR govc

-webigataiools/selectiocation

Pindoor-Psub-slab (Pa)
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Workshop Website

For Abstract, Agenda, Bios, Acronym List, and ITS Fact
Sheets:

https://iavi.rti.org/workshops.html
_Or_

lavi.rti.org, click on “Workshops and Conferences”

(presentations to be available there by end of March)


https://iavi.rti.org/workshops.html
https://iavi.rti.org/

Monitoring Indicators, Tracers, and Surrogates (ITS) for Vapor
Intrusion (V1) Assessment and Mitigation — 7oday’s Speakers:

e U.S. Environmental Protection Agency
e Henry Schuver, Office of Resource Conservation and Recovery (ORCR)
e Brian Schumacher, Office of Research and Development (ORD)
e Bhooma Sundar, Region 5
e Alana Lee, Region 9

e Jacobs
e Chris Lutes, Loren Lund, Keri Hallberg

* Geosyntec
e Chase Holton

e Groundswell
e Mark Kram

e RTI International
* A.J. Kondash, Robert Truesdale

(See full bios at: https://iavi.rti.org/workshops.html.)
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