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

What Temperatures?

Measure or estimate indoor temperature (Ti), outdoor temperature (To), and differential temperature (AT) using the
formula AT = Ti—To. For example, if inside = 75°F, outside = 30°F, then AT = 45°F.

Where to Measure Indoor Temperature?

In the main living space—definitely. Ideally also in the basement/crawlspace and attic.

Where to Measure Qutdoor Temperature?

At a location near the house sheltered from direct sun or use your local weather station.

When to Measure Temperature?

At least hourly is a good start—temperature has a diurnal and seasonal cycle. It typically does not change more than a
few degrees per hour.

e In comparison studies temperature should be measured at least as frequently as your volatile organic compound
(VOC) or radon data are. So, for studies using 24-hour Summa canisters, the average temperature for the day is
the bare minimum.

With What?

e Inexpensive digital temperature loggers are widely available and cost less than $100 per location (e.qg.,
https://www.microdag.com and www.onsetcomp.com). Some pressure instruments give temperature as well.

Power interruptions and daylight savings
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power outages and time changes due to daylight
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accuracy of date/time stamps, especially when ¢ Historical outside temperature data for thousands of locations

comparing data streams coming from multiple are cataloged either for specific period or normal values
independent devices. (https://www.ncdc.noaa.gov/cdo-web/,
https://www.wunderground.com/history/,
https://www.ncdc.noaa.gov/cdo-web/datatools/selectlocation.

How?

e Include a time and date stamp along with the measurement.
e Check and record temperature calibration periodically against another instrument, such as a NIST-traceable
thermometer or an ordinary thermometer checked in ice water (0°C) and boiling water (100°C at sea level).

o Differential temperature of indoor to outdoor readings is a good indicator of the strength of the stack effect, and
thus advective flow of soil gas into the building.

e The annual expected range of differential temperature for a building can be calculated merely by knowing how the
thermostat is set, or if the HVAC is used, and looking up online climate data, which is available for most towns.
Historical data can then be used to evaluate how close the sampling rounds are likely to have been to the
maximum stack effect conditions.

o Weather forecasts for temperature are often accurate to +5°F for five days ahead, far enough to be useful for
sample scheduling.
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e Intemperate climates with distant sources of VOCs where advective flow is dominant, VI is generally higher in
winter (Schuver, 2018). However, situations have been observed involving high concentrations of VOCs from
sources directly beneath buildings where concentrations were higher under warm conditions (i.e., Barnes and
McRae, 2017).

e VOC concentrations can increase sharply at the coldest temperatures experienced (Schuver, 2018).

Example Data Quality Goals for Indicator Measurements

Temperature +2°F -30° F to 120° F 0.5°F
t1°C J_rl° C -35°Cto50° C 1° C 0.2° C
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For additional information, please contact:

Henry Schuver Brian Schumacher

Office of Land and Emergency Management Office of Research and Development

Office of Resource Conservation and Recovery Center for Environmental Measurement & Modeling
703-308-8656 702-798-2242

schuver.henry@epa.gov schumacher.brian@epa.gov

Notice: The views expressed in this fact sheet are those of the author(s) and do not necessarily represent the views or
policies of the U.S. Environmental Protection Agency. Any mention of trade names, products, or services does not imply
an endorsement by the U.S. Government or the U.S. Environmental Protection Agency.
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