Radon History and Health Risk

This Chapter introduces the history and health risk of radon including
epidemiological studies, effects on human health, and EPA guidance for
consumers.

Chapter Outline

1.0 Radon Overview
1.1 Radon History & Health Risk
1.2 EPA Consumer Guidance

Chapter Learning Objectives

Explain radon as a long-term cause of lung cancer

Interpret EPA Radon Risk tables

Explain where radon comes from

Explain the basis of radon health risk (i.e. Quote EPA/Surgeon General)
Explain homes are fixable by an NRPP certified contractor

Describe how radon/RDPs enter the lungs

Know the effect of alpha damage to lung cells -

Know there is little impact on other organs such as skin, etc.

Relay the Surgeon General's Recommendation

Understand occupational exposure guidance

Explain risk exists below 4 pCi/L BUT it is not a health-based action level
Describe how radon enters a house/building

Identify the primary source of radon [underlying geology]

Know the variability of radon levels [Vary from house-to-house]

Explain seasonal effects - different climates

Describe the abbreviated Radon Decay Series

Know the WHO Action Level and other country's Action Levels (i.e. Canada)
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CHAPTER 1

1.0 RADON OVERVIEW

Radon (chemical symbol Rn) is a naturally occurring radioactive gas produced
by the decay of uranium and radium. The heavy gas comes from soil and
bedrock below the foundation and can collect in the finished areas of a
building. The areas with the highest concentrations are typically the living
spaces above the foundation such as basements, rooms above crawlspaces,
or slab-on-grade living areas. Unlike some air pollutants, radon is colorless,
odorless, and tasteless and therefore cannot be detected by our senses.

Radon is a health threat because, even at low levels, it can cause lung cancer
with little impact on skin or other organs. Ironically, it is not the gas itself that
is causes cancer since radon gas that is breathed in will be exhaled before it
has a chance to decay into the solid particles that cause cancer. In Chapter 2,
you will learn more in depth that Radon Decay Products — specifically Alpha
particles Polonium 218 & Polonium 214 — are the cause of cell tissue damage
and DNA mutations which can lead to lung cancer.
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In 2005, the U.S. Surgeon General issued the following national radon health
advisory to the public:

“Indoor radon is the second-leading cause of lung cancer in the
United States and breathing it over prolonged periods can present a
significant health risk to families all over the county. It's important to
know that this threat is completely preventable. Radon can be
detected with a simple test and fixed through well-established
venting techniques." - U.S. Surgeon General
Measuring Radon and Radon Decay Products

In the US, radon is measured in picocuries per liter (pCi/L). The international
measurement unit for radon gas is Bequerels or [Bq/M?3]. One [1] pCi/L is the
equivalent of 37 BqM3. It is defined as the activity of a quantity of radioactive
material in which one nucleus decays per second. The conversion of pCi/L to
Bg/M3 [often shortened to Bq] is outlined later in this chapter. Radon Decay
Products are measured in Working Level (WL) units.
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Long-term, cumulative
exposure to radon is the
greatest risk, even at low
levels.

Radon Decay Products are
the cancer causing
particles, not the radon

gas itself.

Effects of radon have
little impact on skin or
other organs.

1 pCi/L = 37 Bq/m®
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According to the United States Environmental Protection Agency (EPA), the
average radon concentration inside of America’s homes is about 1.3 pCi/L,
over four times greater than the average concentration of radon in outdoor
air (0.4 pCi/L). According to the EPA Citizen’s Guide to Radon, two-thirds of
radon-induced lung cancer cases in the U.S. come from average exposures
of less than 4 pCi/L.

The EPA estimates that nearly one out of every 15 homes in the U.S. is
estimated to have elevated radon levels. Consequently, radon is the largest
source of exposure to naturally occurring radiation and causes approximately
21,000 deaths due to lung cancer each year. To combat this risk, the US EPA
set 4.0 pCi/L as the Action Level, or level at which citizens are recommended
to take corrective measures to reduce radon levels indoors.

In Canada, where international measurement units are presented, the Action
Level is 200 Bg/M3, whereas the World Health Organization [WHQO], has set
an remedial Action Level of 100 Bg/m3, or 2.7 pCi/L.Notably, the 4.0 pCi/L
Action Level does not imply that any level below 4.0 pCi/L is considered
acceptable and it is recommended that Americans consider fixing their homes
for radon levels between 2 pCi/L and 4.0 pCi/L. The conversion of pCi/L to Bq
is as follows:
To calculate BqM3 from pCi/L simply multiply pCi/L times BqM?3.
4 pCi/L X 37 BqM?® = 148 BqM?

1.1 RADON HISTORY & HEALTH RISK

The known health risk of radon comes from three primary categories of
radon research: 1) Underground Miners, 2) Animals, and 3) Residential
[epidemiological] studies.

Miner Studies

The miner studies occurred long ago and are what helped us understand
that radon [in general] causes lung cancer. Unlike radon gas measurements,
working level measurements were made in the mines considered to be
occupational settings. Exposure times were also recorded to determine a
time and dose record for each of the miners. The term used to express the
time-dose relationship is working level months (WLM), a calculation of the
amount of RDPs to which a person is exposed, multiplied by the duration of
exposure expressed in fractions of a month.

Animal Studies

Although animal studies have helped demonstrate that radon causes lung
cancer, human epidemiological data provides the most important basis for
assessing risks of radon exposure, proving that radon is a Class A carcinogen,
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Averdge Rn Levels in US
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1.3 pCi/L Indoors

1:15 Homes in U.S. have

elevated radon levels.
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Canada = 200 Bq/m?
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Studies conducted in indoor
residential dwe”ir\gs.
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CHAPTER 1

A carcinogen is any substance, radionuclide, or radiation that is an agent
directly involved in causing cancer.

Epidemiological Studies AKA Residential Studies

Multiple epidemiological studies were conducted in INDOOR residential air
and pooled together in what is called the North American Residential Radon
Pooling Study, including the lowa Lung Cancer Study [IRLCS] (Epidemiology,
March 2005) and the European Residential Radon Pooling Study (British
Medical Journal January 2005). These studies combined data from twenty
previous residential studies to confirm the radon risks predicted by
extensive occupational studies of underground miners who breathed radon
for a period of years. By pooling the residential data, studies showed an
increased lung cancer risk consistent with the predicted 12% per 2.7 pCi/L
based on a linear model developed by the National Research Council.
According to EPA, the North American and European pooled studies
effectively end any doubts about the risks to Americans of having radon in
their homes and confirm that breathing low levels of radon can lead to lung
cancer.

The EPA estimates over 21,000 deaths per year are caused by radon-induced
lung cancer in the United States. The World Health Organization (WHO)
estimates that radon causes up to 15% of lung cancers worldwide. The
epidemiological studies outlined above are based on the Linear No-
Threshold risk model and effectively provide evidence that radon in
residential dwellings contributes to radon’s health risk.

According to the EPA Citizen’s Guide to Radon, one out of every 15 homes in
the U.S. is estimated to have elevated radon levels and people are at greatest
exposure risk at home where they spend most of their time. Since every home
is built and occupied differenty and it is impossible to understand substrate
differences between any given home, testing is the only way to know if there
is a problem.

As well, the EPA and U.S. Surgeon General recommend testing all homes
below the third floor for radon, and every new construction home should be
tested after occupancy, even if it was built radon-resistant. If radon levels in
a new construction home with a passive system exceed 4 pCi/L, the passive
system should be activated by having a qualified mitigator install a vent fan.

Health Risk to Workers — Occupational Exposure

Special consideration must be paid to monitoring worker exposure to limit
the risk of lung cancer. Although the term Working Level Month comes from
occupational exposure records that pertain to the underground mining
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People are at the greatest
risk at home where 1:15
homes has elevated radon.

The EPA and U.S. Surgeon
General recommend
testing all homes below
the third floor for radon.
All new construction
homes should be tested
before and after
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industry, it is universally used to calculate radon exposure for all radon
mitigation practitioners but predominantly radon mitigation contractors.

There is currently no single recommended method of monitoring radon
mitigation workers for exposure to radon and RDPs. Since the risk is
primarily attributed to Radon’s progeny or by-products, called Radon Decay
Products, worker exposure should be limited to no more than 4.0 Working
Level Months per year. A Working Level Month [WLM] is the unit of measure
of the cumulative exposure to Radon Decay Products over a period of
months. Working Level Month [WLM] can be calculated mathematically as
illustrated below [Ref. Chapters 5 and 7]:
1 WLM = 1WL for 170 hours.
(This assumes 170 working hours per month).

Linear No-Threshold Risk Model

One such epidemiological study that definitively identified radon as a Class
A carcinogen in humans is the Linear No-Threshold model (LNT) in which
the dose-response model is observed. This LNT model is applied in radiation
protection to estimate stochastic health effects such as radiation-induced
cancer, genetic mutations and teratogenic effects on the human body due
to exposure to ionizing radiation.(y

The epidemiological study degree of risk is based on an assumption of a
linear no-threshold relationship between the concentration of exposure and
the duration of exposure which diminishes the risk by 50% in length of time.
For example, the LNT would indicate that a person exposed at 4 pCi/L for 1
year is at the same risk as someone who is exposed at 2 pCi/L for 2 years or
16 pCi/L for 3 months, etc.

Since even a single alpha particle can cause major genetic damage to a cell, it
is possible that radon-related DNA damage can occur at any level of exposure.
Therefore, no level of radon is safe. Figure 1.2
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Source: EPA. Figure 1.2 |ncreasing Exposure to Radon (in WLM)

JAN_2024 © 2024 All Rights Reserved. Healthy Homes Education & Consulting, Inc.

A Working Level Month
[WLM]
The unit of medsure of
the cumulative exposure
to Radon Decay Products
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DNA damage can occur at
any level of radon exposure.

No level of radon is safe.
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Cumulative vs Acute Risk

Increased lung cancer risk has been observed at low cumulative exposures
calculated by the Working Level Months of exposure (WLM), comparable to
cumulative lifetime residential exposures complicated by environmental
factors and the direct correlation with smoking. In other words, radon
exposure is not an acute risk, rather it poses a cumulative health risk over
long periods of time and there is no level of immunity.

In fact, in some studies, as summarized in the WHO Handbook on Indoor
Radon, A Public Health Perspective, 2009, low exposures over longer periods
of time were associated with greater risk than high exposures of shorter
duration. This may be particularly important to the estimation of risk from
residential radon exposure, as residential exposures tend to be lower
exposures received over longer periods of time, while occupational
exposures tend to be higher levels received over shorter time periods.

If the lower exposure rates do pose more risk, then current radon risk
assessments may be underestimating the risk from residential exposures.

Despite limited data, a National Academy of Science Committee concluded
in its report entitled “Biological Effects of lonizing Radiation” (BEIR IV) that
lung cancer risk increases exponentially with smoking. In other words, the
risks from combined exposure to radon and smoking is greater than the sum
of the risks from exposure to either active alone. This risk is indicated in the
US EPA risk chart for smokers and non-smokers (EPA Citizen’s Guide to
Radon, 2016).
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Local Lymph Node
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Right Lung Left Lung
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Figure 1.3 DNA Effects of lonizing Radiation
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Risk Estimates
A number of uncertainties are associated with both the risk factor and the
estimate of average residential radon exposure may be quantified in risk
assessment. Worth mentioning are the following factors considered in the
uncertainty analysis are:
e The effect of age on radon risk
o Children have been reported to have greater risk than adults
of certain types of cancer from radiation, but there are
currently no conclusive data on whether children are at
greater risk than adults from radon.
e Possible differences between homes and mines in terms of dose per
unit exposure
e The effect of exposure-rate on radon risk
e The effect of mine exposures other than radon (silica, diesel, etc.)
e The relationship between radon risk and smoking.

Risk Assessment is Difficult at Low Levels

e Short-term tests are less definitive about whether or not your home
is above 4 pCi/L.

e This can happen when your results are close to 4 pCi/L. For example,
if the average of your two short-term test results is 4.1 pCi/L, there
is about a 50% chance that your year-round average is somewhat
below 4 pCi/L.

e EPA says no level of radon is safe. Even radon levels below 4 pCi/L
pose some risk.

e EPA also recommends that Americans consider fixing their home at
radon levels between 2 pCi/L and 4 pCi/L. *This is not a health-based
action level.

The Tobacco Correlation

According to the World Health Organization, radon is much more likely to
cause lung cancer in people who smoke. Of these sources of uncertainty,
the relationship between radon risk and SMOKING is often of the greatest
concern because smoking is the leading cause of lung cancer. Based on the
EPA's risks calculations, lifetime exposure at the EPA action level of 4.0 pCi/L,
62:1000 or 62 out of 1000 smokers risk developing lung cancer from radon
exposure versus 7:1000 or 7 out of 1000 for those who have never smoked.
That equates to a ten-fold risk for lung cancer in smokers.
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Due to the difficulty of
measuring radon at low
levels, radon results at or
close to the 4.0 pCi/L Action
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1.3 EPA CONSUMER GUIDANCE

Study the following documents and practice your knowedge with the
following Summaries and Worksheets for each guidance document.

1) EPA Citizen’s Guide to Radon, 2016

2) EPA Home Buyer’s and Home Seller’s Guide to Radon, 2018

See next page for summaries of risk tables. Also, refer to your Exam Prep
module coordinating worksheets. Notably, students in regulated states like
lllinois, Ohio, Florida, New lJersey, etc. should check their state radon
regulations for state-specific information.

The EPA Map of Radon Zones was developed in 1993 to identify areas of the
U.S. with the potential for elevated indoor radon levels. The map is intended
to help governments and other organizations target risk reduction activities
and resources AND initiate New Construction legislation not to determine if
individual homes need to be tested since radon levels vary from house to
house, and season to season. No particular area can be categorized as low-
risk to an individual homeowner. The only way to know if radon is a
problem is to test!

EPA Map of Radon Zones
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‘The Map of Radon Zones was developed in 1993 to identify areas of the U.S. with the potential for elevated indoor radon levels. The map is intended
help and other izati risk i ivities and resources. The Map of Radon Zones should not be used to determine if
‘Guam — Prelimis - individual homes need to be tested. No matter where you live, test your home for radon—it’s casy and inexpensive. Fix your home if your radon level
Zone Designation .t is 4 picocuries per liter (pCi/L) or higher. Consider fixing if your level is between 2 and 4 pCi/L.

The Map of Radon Zones was developed using data on indoor radon measurements, geology, acrial radioactivity, soil parameters, and foundation types.
EPA map be any available local data in order to i fora

specific area.

402-F19-004

Figure 1.4 EPA Map of Radon Zones

The EPA provides radon information and guidance on measurement and
mitigation to consumer in the documents titled: A Citizen’s Guide to Radon
and Homebuyer’s and Seller’s Guide to Radon. These documents contain
exam-worthy content including valuable information on the exponential risk
to smokers versus non-smokers. The tables below show the EPA risk tables
for smokers and non-smokers depicted in the EPA Citizen’s Guide to Radon.
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target risk reduction
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Construction legislation.
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]
RADON RISK IF YOU'VE NEVER SMOKED
Radon If 1,000 people who Therisk of cancerfrom WHAT TO DO:;
Level neversmokedwereex- | radonexposure compareso®®,..
posedrtorthis level
overa lifetime®. ..
20 pCiiL About 36 people 1 35 times the risk Fix your home
could get lung cancer of drowning
10 pCiiL About 18 people 1 20 times the risk of dying Fix your home
could get lung cancer ina home fire
8 pCiL About 15 people 1 4times therisk of Fix your home
could get lung cancer dyinginarall
— |
< 4 pCirlL Aboun 7 people 1 Therisk of dying ina Fix your home
could get lung cancer car crash
S —— Consider fixing
2 pCirlL Abourt 4 people 1 Theriskof dying berween 2and 4 pCiiL
could get lung cancer from poison
1.3 pCilL Abourt 2 people {Average indoor radon fevel) {Reducing
could get lung cancer radon levels
below
0.4 pCill {Average outdoor radon level) 2pCifLis
difficuit)

Note: Ifyouare a formersmoker, your nisk may be higher.
*| ifietimee risk of lung cancer deaths from EPA Assessmend of Risks from Radon in Homes (EPA 402-R-03-003).

*“Comparison data calculated wsing the Centers for Disease Control and Prevenfion's 1399-2001 National Center for Injury Prevention and Confrol Reports.

RADON RISK IF YOU SMOKE

Radon If 1,000 people who Theriskof cancer from WHAT TO DO:
Lewvel smoked were exposed radon exposure compareso*, .. Stop Smokingand. ..
tothis level overa
lifetime®...
20 pCifL Abour 260 people 1 250 times the risk Fix your home
could get lung cancer of drowning
10 pCiL About 150 people 4 200 times the risk of Fix your home
could get lung cancer dyingina home fire
8 pCiL Abour 120 people 1 J0timestheriskof Fix your home
/” could get lung ca dyinginafall
4 pCiL Abour 62 peopie >5 times the risk of dying Fix your home
—could-getiungcancer | inacarcrash
2 pCiiL Abourt 32 people 1 G1imes the risk of dying Consider fixing
could get lung cancer from poison bhemween 2 and 4 pCill
1.3 pCiid Abour 20 peopie {Average indoor radon levei) (Reducing
could get lung cancer radon levels
befow
0.4 pCilL {Average outdoor radon level) 2pCiill is
difficuit)

Mote: Ifyou are a former smioker, yourrisk may be lower.

JAN_2024
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SUMMARY: EPA Citizen’s Guide to Radon (2016)

The following is a summary of the the EPA Citizen’s Guide to Radon (2016). This is exam worthy
content! After you study this summary, test your knowledge with the Practice Worksheet: EPA

Citizen’s Guide to Radon located in Exam Prep module.

W

® N O WU

10.
11.

12.

13.

14.

15.
16.

17.

18.

19.
20.

21.

10

The EPA Citizen’s Guide to Radon is intended for homeowners.

The cancer risk is not from the Radon gas itself, but rather the radioactive Radon Decay Products
(RDPs).

One out of every 15 homes in the U.S. is estimated to have elevated radon levels.

EPA also estimates over 21,000 deaths per year are caused by radon-induced lung cancer in the
United States. [Your exam might give a range such as 15k-22k.]

The U.S. Action Level is 4.0 pCi/L.

True or False Radon levels less than 4 pCi/L pose a risk.

People are at greatest exposure risk at home, where they spend most of their time.

Every home is built and occupied differently. Therefore, testing is the only way to know if there is
a problem.

EPA and the Surgeon General recommend testing all homes below the third floor for radon.

EPA also recommends testing in schools.

Some radon reduction systems can reduce radon levels in your home by up to 99%. Even very high
levels can be reduced to acceptable levels.

Every new construction home should be tested after occupancy, even if it was built radon-resistant.
If radon levels are still in excess of 4 pCi/L, the passive system should be activated by having a
qualified mitigator install a vent fan.

Radon comes from the natural decay of uranium that is found in nearly all soils. It typically moves
up through the ground to the air above and into your home through cracks and other holes in the
foundation. Your home traps radon inside, where it can build up.

Radon from soil gas is the main cause of radon problems. Sometimes radon enters the home
through well water.

In a small number of homes, the building materials can give off radon, too.

Because radon levels tend to vary from day to day and season to season, a short-term test is less
likely than a long-term test to determine the year-round average radon level. A short-term test
followed by a long-term test may be the fastest way for a homeowner to decide whether to fix the
home.

“Alpha track” and “electret” detectors are commonly used for long-term tests [lasting for more
than 90 days]. A long-term test will give you a reading that is more likely to tell the year-round
average radon level.

Do not conduct short-term tests lasting just 2 or 3 days during unusually

severe storms or periods of unusually high winds.

The test kit should be placed in the lowest lived-in level of the home.

It should be put in a room that is used regularly but not the kitchen or

bathroom.

Place the test kit at least 20 inches above the floor in a location where it

won’t be disturbed—away from drafts, high heat, high humidity, and

exterior walls.
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22.
23.

24.
25.

26.
27.
28.

29.
30.
31.
32.
33.

34.
35.

For a better understanding of your year-round average radon level, take a long-term test.

If your first short-term test result is more than twice EPA’s 4pCi/L action level, you should take a
second short-term test immediately.

True Mitigation is recommended if the long-term follow-up test result was 4 pCi/L or more.
Mitigation is recommended if you followed up with a second short-term test if the average of your
first and second test is 4 pCi/L or higher.

The higher your short-term results, the more certain you can be that you should fix your home.
Short-term tests are less definitive, especially when results are close to 4 pCi/L.

When results are close to 4 pCi/L, there is approximately a 50% chance that a year-round average
is somewhat below 4 pCi/L.

No level of radon is safe.

Even if your test result is below 4 pCi/L, you may want to test again sometime in the future.

EPA recommends building new homes with radon-resistant features in Zone 1 areas.

Even if built radon-resistant, every new home should be tested for radon after occupancy.

Most of your risk from radon in water comes from radon released into the air when water is used
for showering and other household purposes.

Radon in your home’s water is not usually a problem when its source is surface water.

A radon in water problem is more likely when its source is ground water, e.g., a private well.

JAN_2024 © 2024 All Rights Reserved. Healthy Homes Education & Consulting, Inc. 11
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SUMMARY: EPA Home Buyer’s & Seller’s Guide to Radon (2018)

The following is a summary of the the EPA Home Buyer’s & Seller’'s Guide to Radon (2018). This is
exam worthy content! After you study this summary, test your knowledge with the Practice
Worksheet: EPA EPA Home Buyer’s & Seller’s Guide to Radon located in Exam Prep module.

Testing in the lowest level that could be used regularly, since a buyer may choose to live in a lower
area of the home than that used by the seller. This differs from the EPA Citizen’s Guide to Radon
which allows for the testing in the lowest lived-in level, not necessarily the lowest level. The Guide
recommends three short-term testing options for real estate transactions.
1. Take two short-term tests at the same time in the same location for at least 48 hours.
— Fixthe home if the average of the two tests is 4 pCi/L or more.
2. Take an initial short-term test for at least 48 hours. Immediately upon completing the first
test, do a second test using an identical device in the same location as the first test.
— Fix the home if the average of the two tests is 4 pCi/L or more.
3. Test the home with a continuous monitor for at least 48 hours.
— Fix the home if the average radon level is 4 pCi/L or more.

EPA recommendations to Home Sellers:

— Test before putting the home on the market.

— Test in the lowest level of the home that could be used regularly. This means testing in the
lowest level that you currently live in or a lower level not currently used, but which a buyer
might use as a family room or play area, etc.

— If hiring a contractor to test/mitigation only hire qualified individuals or companies listed by
state radon offices.

— Ask contractors for a photo-ID card, which indicates their qualification(s) and its expiration
date or check with their credentialing organization. Alternatively, ask the contractor if they’ve
successfully completed formal training appropriate for testing or mitigation, e.g., a course in
radon measurement or radon mitigation.

A potential buyer may ask for a radon test, if:
1. The Radon Testing Checklist items were not met;
2. The last test is not recent, e.g., within two years;
3. You have renovated or altered your home since you tested; or
— The buyer plans to use a lower level of the house than was tested, such as a basement
that could be used regularly by the buyer.
— The state or local government requires disclosure of radon
information to buyers.
Atestis considered “recent” if it has been conducted within the past 2 years.

EPA recommendations to Home Buyers:
Buyers may accept an earlier test result from the seller. Before accepting
the seller’s test, the following should be determined:

— The results of previous testing;
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— Who conducted the previous test: the homeowner, a radon professional, or some other
person;

— Where in the home the previous test was taken, especially if you may plan to live in a lower
level of the home. For example, the test may have been taken on the first floor. However, if
you want to use the basement as living space, test there,

— What, if any, structural changes, alterations, or changes in the HVAC system have been made
to the house since the test was done. Such changes might affect radon levels.

The Radon Testing Checklist
—  Where the test will be located;
— Who should conduct the test;
— What type of test to do;
— When to do the test;
— How the seller and the buyer will share the test results and test costs (if necessary); and
— When radon mitigation measures will be taken, and who will pay for them.

Preventing or Detecting Test Interference
Since the potential for test interference in real estate transactions is greater than homeowner
testing, the Guide recommends the following ways to prevent or detect test interference:
— Use a test device that frequently records radon or decay product levels to detect unusual
swings;
— Employ a motion detector to determine whether the test device has been moved or if testing
conditions have changed,;
— Use a proximity detector to reveal the presence of people in the room which may correlate
to possible changes in radon levels during the test;
— Record the barometric pressure to identify weather conditions which may have affected the
test;
— Record the temperature to help assess whether doors and windows have been opened,;
— Apply tamper-proof seals to windows to ensure closed- house conditions; and
— Have the seller/occupant sign a non-interference agreement.

The Guide indicates using the following devices for Short-Term Testing [2-90 days]:
— PASSIVE DEVICES: alpha track detectors, charcoal canisters, charcoal liquid scintillation
detectors, and electret ion chambers.
— ACTIVE DEVICES: different types of continuous monitors.

The Guide indicates using the following passive devices for Long-Term
Testing [90+ days]:
— Alpha track and electret ion chamber detectors.
— When long-term test results are 4 pCi/L or higher, EPA recommends
fixing the home.

Interpreting the Radon Test Results:
— Fix a home with radon levels over the Action Level of 4.0 pCi/L.
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— The average indoor radon level is estimated to be about 1.3 pCi/L;

— 0.4 pCi/L of radon is normally found in the outside air.

— Since the U.S. Congress has set a long-term goal that indoor radon levels be no more than
outdoor levels, and since many homes can be reduced to 2 pCi/L or less, and since radon

levels below 4 pCi/L still poses a risk, EPA recommends to CONSIDER fixing the home the when
the radon level is between 2 and 4 pCi/L.

Radon and Smoking

The Guide indicates that the chance of getting lung cancer from radon depend mostly on:
— Radon levelsin the home
— The amount of time spent in the home
— Whether or not someone is a smoker or has ever smoked.

Fixing a Radon Problem — Radon Mitigation

EPA does not recommend the use of sealing alone to limit radon entry. Sealing alone has not
been shown to lower radon levels significantly or consistently
— Radon levels can be reduced to 2 pCi/L or below in most homes.
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