Vnited Siates L8 Depariment LS. Public
4

Erviroranental Protaction i Haagith and Haglhh Sarvics
Aggny Hurnan Sendees

Indoor Air And Radiation (6609J) 402-K-02-006 Revised May 2002

http://www.epa.gov/iag/radon/pubs/citguide.html

{Fourth Edition)

The Guide To Protecting
Yourself And Your Family
From Radon

Printed on Recycled Paper









Any homs may
have 2 ravion
probiem.

HADDE GETS tH THROUEH:
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&. Lavitips inside walls,

7. The water supply.

Radon is a radioactive gas. It 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. Any home

may have a radon problem. This means new and old homes,

well-sealed and drafty homes, and homes with or without basements.
Radon from soil gas is the main cause of radon problems. Sometimes

radon enters the home through well water (see page 8). In a small number

of homes, the building materials can give off radon, too. However, building

materials rarely cause radon problems by themselves.
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Nearly 1 out of every 15 homes in the U.S. is estimated to have elevated
radon levels. Elevated levels of radon gas have been found in homes in your
state. Contact your state radon office (see back cover) for general
information about radon in your area. While radon problems may be
more common in some areas, any home may have a problem. The only
way to know about your home is to test.

Radon can also be a problem in schools and workplaces. Ask your
state radon office (see back cover) about radon problems in schools, daycare
and childcare facilities, and workplaces in your area.



You can’t see radon, but it’s not hard to find out if you have a radon
problem in your home. All you need to do is test for radon. Testing is easy
and should only take a few minutes of your time.

The amount of radon in the air is measured in“picocuries per liter of
air,” or“pCi/L.” Sometimes test results are expressed in Working Levels
(WL) rather than picocuries per liter (pCi/L) (see page 6). There are many
kinds of
low-cost“do it yourself”radon test kits you can get through the mail and
in some hardware stores and other retail outlets. If you prefer, or if you are
buying or selling a home, you can hire a qualified tester to do the testing
for you. You should first contact your state radon office about obtaining a
list of qualified testers. You can also contact a private radon proficiency
program for lists of privately certified radon professionals serving your
area. For links and more information, visit http://www.epa.gov/iag/radon/
proficiency.html.

There are Two beneral Ways o Test Tor Ravon:

SHORT-TERM TESTHNG:

The quickest way to test is with short-term tests. Short-term tests remain in your
home for two days to 90 days, depending on the device. “Charcoal canisters,” “alpha
track,” “electret ion chamber,” “continuous monitors,” and “charcoal liquid
scintillation” detectors are most commonly used for short-term testing. 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 tell you your year-round average radon level. If you
need results quickly, however, a short-term test followed by a second short-term test

may be used to decide whether to fix your home. (see also page 7 under Home Sales)

LOHE-TERM TEETING:

Long-term tests remain in your home for more than 90 days. “Alpha track” and
“electret” detectors are commonly used for this type of testing. A long-term test will
give you a reading that is more likely to tell you your home’s year-round average radon
level than a short-term test.

Wow To lse g Test il

Follow the instructions that come with your test kit. If you are doing a
short-term test, close your windows and outside doors and keep them
closed as much as possible during the test. Heating and air conditioning
system fans that re-circulate air may be operated. Do not operate fans or
other machines which bring in air from outside. Fans that are part of a
radon-reduction system or small exhaust fans operating only for short
periods of time may run during the test. If you are doing a short-term test
lasting just 2 or 3 days, be sure to close your windows and outside doors at
least 12 hours before beginning the test, too. You should not conduct

Testing is sasy
ang should only
fake a Tow
mingies of
your Hme.




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 (for example, the basement if it is frequently used, otherwise the first floor). It
should be put in a room that is used regularly (like a living room, playroom, den, or
bedroom) but not your kitchen or bathroom. Place the 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. Leave the kit in place for as long as the package says.
Once you've finished the test, reseal the package and send it to the lab specified on the
package right away for analysis. You should receive your test results within a few weeks.

EPE Recommends the Following Testing Sleps:

S tep 1. Take a shori-term test. If your result is 4 pCi/L or higher*, take
a follow-up test (Step 2) to be sure.

Step 2. Follow up with either a long-term test or a second short-term test:

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

o If you need results quickly, take a second short-term test.

The higher your initial short-term test result, the more certain you can

be that you should take a short-term rather than a long-term follow up
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.

Step 3. e If you followed up with a long-term test: Fix your home if
your long-term test result is 4 pCi/L or more*.

o If you followed up with a second short-term test: The higher your
short-term results, the more certain you can be that you should fix
your home. Consider fixing your home if the average of your first and
second test is 4 pGi/L or higher*. (see also page 7 under Home Séles ‘
* 0.02 Working Levels (WL) or higher. :




The average indoor radon level is estimated to be about 1.3 pCi/L, and
about 0.4 pCi/L of radon is normally found in the outside air. The U.S.
Congress has set a long-term goal that indoor radon levels be no more
than outdoor levels. While this goal is not yet technologically achievable
in all cases, most homes today can be reduced to 2 pCi/L or below.

Sometimes short-term tests are less definitive about whether or not
your home is above 4 pCi/L. 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. However, EPA believes that any radon exposure
carries some risk—no level of radon is safe. Even radon levels below
4 pCi/L pose some risk, and you can reduce your risk of lung cancer by
lowering your radon level.

If your living patterns change and you begin occupying a lower level of

your home (such as a basement) you should retest your home on that level.

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

Test your home
now and save
your resiils. i}
you Ving high
raton levels, fix
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you gecive o
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RADGH AHD HOME BALES

During home sales:
* Buyers often ask if a home has been tested, and if elevated levels were reduced.

office (see back cover) can assist you in identifying a qualified tester.

the seller might not otherwise test.

about $300 and further reduce the radon level in your home.

More and more, home buyers and renters are asking about radon levels before they buy or rent a home.
Because real estate sales happen quickly, there is often little time to deal with radon and other issues. The
best thing to do is fo test for radon NOW and save the results in case the buyer is interested in them. Fix a
problem if it exists so it won’t complicate your home sale. If you are planning to move, call your state radon
office (see back page) for EPA’s pamphlet “Home Buyer’s and Seller’'s Guide to Radon,” which addresses
some common questions (http.//www.epa.gov/iaq/radon/pubs/realestate.html). You can also use the results
of two short-term tests done side-by-side (four inches apart) to decide whether to fix your home.

* Buyers frequently want tests made by someone who is not involved in the home sale. Your state radon

* Buyers might want to know the radon levels in areas of the home (like a basement they plan to finish) that

Today many homes are built to help prevent radon from coming in. Your state or local area may require these
radon-resistant construction features. Radon-resistant construction features usually keep radon levels in new
homes below 2 pCi/L. If you are buying or renting a new home, ask the owner or builder if it has radon-
resistant features. The EPA recommends building new homes with radon-resistant features in high radon
potential (Zone 1) areas. For more information, refer to the EPA's Map of Radon Zones and other useful EPA
documents on radon-resistant new construction (see back cover), or visit http.//www.epa.gov/iag/radon. Even
if built radon-resistant, every new home should be tested for radon after occupancy. If you have a test result
of 4pCi/L or more, you can have a qualified mitigator easily add a vent fan to an existing passive system for
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The radon in your home’s indoor
air can come from two sources, the
soil or your water supply.
Compared to radon entering the
home through water, radon
entering your home through the
soil is usually a much larger risk.

The radon in your water supply
poses an inhalation risk and an
ingestion risk. Research has
shown that your risk of lung
cancer from breathing radon in air
is much larger than your risk of
stomach cancer from swallowing
water with radon in it. 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 or a public water supply system that uses
ground water. Some public water systems treat their water to reduce
radon levels before it is delivered to your home. If you are concerned that
radon may be entering your home through the water and your water
comes from a public water supply, contact your water supplier.

If you've tested your private well and have a radon in water problem, it
can be easily fixed. Your home’s water supply can be treated in two ways.
Point-of-entry treatment can effectively remove radon from the water
before it enters your home. Point-of-use treatment devices remove radon
from your water at the tap, but only treat a small portion of the water you
use and are not effective in reducing the risk from breathing radon
released into the air from all water used in the home.

For more information, call EPA’s
Drinking Water Hotline at (800) 426-4
or visit http://www.epa.gov/
safewater/radon.html. 1f
your water comes from
a private well, you can
also contact your




Since there is no known safe level of radon, there can always be some
risk. But the risk can be reduced by lowering the radon level in your
home.

A variety of methods are used to reduce radon in your home. In some
cases, sealing cracks in floors and walls may help to reduce radon. In
other cases, simple systems using pipes and fans may be used to reduce
radon. Such systems, known as soil suction, do not require major changes
to your home. These systems remove radon gas from below the concrete
floor and the foundation before it can enter the home. Similar systems can
also be installed in houses with crawl spaces. Radon contractors use other
methods that may also work in your home. The right system depends on
the design of your home and other factors.

Ways to reduce radon in your home are discussed in EPA’s “Consumer’s
Guide to Radon Reduction.” You can get a copy from your state radon
office, or view it online at www.epa.gov/iaq/radon/pubs/index.html.

The cost of making repairs to reduce radon depends on how your home
was built and the extent of the radon problem. Most homes can be fixed
for about the same cost as other common home repairs like painting or
having a new hot water heater installed. The average house costs about
$1,200 for a contractor to fix, although this can range from about $800 to
about $2,500. The cost is much less if a passive system was installed during
construction.
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be fized for
about the same
cost as other
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Lowering high radon levels requires technical knowledge and special
skills. You should use a contractor who is trained to fix radon problems. A
qualified contractor can study the radon problem in your home and help
you pick the right treatment method.

Check with your state radon office for names of qualified or state certi-
tied radon contractors in your area. You can also contact private radon
proficiency programs for lists of privately certified radon professionals in
your area. For more information on private radon proficiency programs,
visit http://www.epa.gov/iag/radon/proficiency.html. Picking someone to fix
your radon problem is much like choosing a contractor for other home
repairs — you may want to get references and more than one estimate.

If you are considering fixing your home’s radon problem yourself, you should
first contact your state radon office for guidance and assistance.

You should also test your home again after it is fixed to be sure that
radon levels have been reduced. Most soil suction radon reduction systems
include a
monitor that will
indicate whether
the system is
operating
properly. In
addition, it’s a
good idea to
retest your home
every two years
to be sure radon
levels remain
low.

Note: This diagram is a composite view of several mitigation
options. The typical mitigation system usually has only one pipe
penetration through the basement floor; the pipe may also be
installed on the outside of the house.



Radon gas decays into radioactive particles that can get trapped in
your lungs when you breathe. As they break down further, these
particles release small bursts of energy. This can damage lung tis-
sue and lead to lung cancer over the course of your lifetime. Not
everyone exposed to elevated levels of radon will develop lung cancer.
And the amount of time between exposure and the onset of the
disease may be many years.

Like other environmental pollutants, there is some uncertainty
about the magnitude of radon health risks. However, we know more
about radon risks than risks from most other cancer-causing
substances. This is because estimates of radon risks are based on
studies of cancer in humans (underground miners).

Smoking combined with radon is an especially serious health risk.

1its(l)(p smoking and lower your radon level to reduce your lung cancer Sripntizle arp
Children have been reported to have greater risk than adults of more cerlain
certain pres of cancer from ra.diation, but there are .currently no ahnut rodon risks
conclusive data on whether children are at greater risk than adults .
from radon. than risks from
maost other
Your chances of getting lung cancer from radon depend mostly on: CAnCEr-Causin g

e How much radon is in your home suhstances.

o The amount of time you spend in
your home

o Whether you are a smoker or have
ever smoked

11
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20 pCil

10 pCi/l

8pCill

4pCill

2pCil

1.3 pCill

0.4 pCilL

About 135 people
could get lung cancer

About 71 people
could get lung cancer

About 57 people
could get lung cancer

About 29 people
could get lung cancer

About 15 people
could get lung cancer

About 9 people
could get lung cancer

About 3 people
could get lung cancer

< 100 times the risk
of drowning

< 100 times the risk of
dying in a home fire

< 100 times the risk of dying
in an airplane crash

< 2 times the risk of dying
in a car crash
(Average indoor radon level)

(Average outdoor radon level)

Fix your home

Fix your home

Fix your home

Fix your home

Consider fixing
between 2 and 4 pCi/l

(Reducing
radon levels
below
2 pCill is
difficult)

Note: If you are a former smoker, your risk may be lower.

20 pCil

10 pCi/l

8pCill

4pCill

2pCil

1.3 pCill

0.4 pCilL

About 8 people
could get lung cancer

About 4 people
could get lung cancer

About 3 people
could get lung cancer

About 2 people
could get lung cancer

About 1 people
could get lung cancer

Less than 1 person
could get lung

< The risk of being killed
in a violent crime

< 10 times the risk of
dying in an airplane crash

< The risk of drowning
« The risk of dying
in a home fire

(Average indoor radon level)

(Average outdoor radon level)

Fix your home

Fix your home

Fix your home

Fix your home

Consider fixing
between 2 and 4 pCi/L

(Reducing
radon levels
below
2pCill is
difficult)

Note: If you are a former smoker, your risk may be higher. Also, based on information from the National Academy of Sciences 1998

report, The Health Effects of Exposure to Radon, your radon risk may be higher than shown, even if you have never smoked.




BYTH: Scientists
aren’t sure radon really
is a problem.

BEYTH: Radon testing is
difficult, time
consuming and
expensive.

BEY¥H: Radon test kits
are not reliable and are
difficult to find.

#MYTH: Homes with
radon problems
can’t be fixed.

#YFH: Radon only affects
certain kinds of homes.

FELT:

FECT:

FECT:

FAET:

FELT:

Aithounh some scigntists dispule the procise pumber gf
Hoaths dup io radon, w1 mainy health oryganizations (ke the
Laniers for Bisease Conlrad, the Smerican Lung Associstion
aud the American Medical Assoviation) syree with esiimates
that radon couses thensantds of prevenishie ung cancer
idoaths avery year. This is pepecinily Trop srmony smokers,
gince the risk fv smupkers i much grester e to now-
SImakers.

Haddpn testing is gasy. Vou can tost your bome yourssif gr
fire & gugtitipd radon fest company. Either gporasch fokes
puly # small amount of time and sffprd,

Hetiahle tost kits gre gyailzble from gualitisd radon lesiors
and companivs. Helishle fosting devives are aisy gvailabie
by phone or mall-arder, and can be porchased in hardwars
stores antd other refsll putists, Tl youy siate radon office
{sae Back cover) foy help in Hentifying radon fosting
COImBanes.

There are simple sulptions to radon probiems in homes.
Hundreds of thopsantds of hnmegwners have slready fived
radon probioms in their homes. HBadon fevels can be resdily
fnwered for ahout $800 to 82,580, Call your state radon
pffice (spe hack cover) for help in ideatifving gualifieg
mitigation contractors.

House constraniion can sffect radon lovels, Howevss, radoy
can be a probiem iy homes of i fypes: old homes, new
fmmes, drafly homes, nswisted bumes, hvmes with
hasoments, bomes withoot basoments. Loosl geslony,
copstruction materials, sod how the home was bullt gre
smong the Faclors that can affert ratfon lpvels in bomes.
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&YTH: Radon is only a
problem in certain parts of
the country.

#MYTH: A neighbor’s

fest result is a good
indication of whether your
home has

a problem.

#YTH: Everyone
should test their water for
radon.

BYTH: It's difficult to sell
homes where radon
problems have

been discovered.

#YTH: I've lived in my
home for so long, it
doesn’t make sense to
fake action now.

#YTH: Short-term tests
can’t be used for
making a decision
about whether to fix
your home.
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FALT:

FAET:

FALT:

FARCT:

FRLT:

FRCT:

High radon levels have been found in gyery sials. Bpdon
probioms go vary from gres b ares. but the only way In bogw
your radon fovel is In fgst.

s nut. Raden fovels oon vary greatly from bome by home.
The poly way io know o your home has o ration probipm is i
fegt i,

Afthough radon geis into some homes Hrough water, it is
important o Hrsl fpst i air in the home for ragdon., H youwr
watar comes frpn 8 public water systom that wses grovnd
water, call your water supplipe. I bigh ration lovels gre
found and the bowe bas o privete well, opfl the Safe Brinking
Wator Hotling af (B00} 426-4787 for informating on iesting
yor water.

Whore radon profiems bave beon fived, home sales bpve not
been Mocked oy frustraied. The added profection is soms
times o good selling point.

You will reduce your visk of long cancer when you reduce
radon fpvels, aven it you've Hved with a2 radon profiem for a
fong Hme.

A shori-torm fest foflowsd by 2 second shorf-ferm fost”
gan ho psed to decide wheiher fo fy vour hong,  Howawer,
the pioser the averaes of your bwo shorbdorm Tesis fs tp 4
phik, the lesy cerigin you can be shoul whether your yoar-
round average is ahove or below that lovel. Boep in ming
that radon lovels below 4 pCil 36l pose some risk. Badon
fgvels can by roduced bo most homes to 7 pEiL or belsw,
*If the radon fest is part of a real estate transaction, the result of two short-term
tests can be used in deciding whether to mitigate. For more information, see EPA’s
Home Buyer's and Seller’s Guide to Radon.



EPE Batinn Wabsite

http://www.epa.gov/iaq/radon/

EPA’s main radon page. Includes links
fo publications, hotlines, private
proficiency programs and more.

Hotiines

1-BHE-505-BADOR [7E7-7236)
Operated by the National Safety Council
in partnership with EPA. Order radon
fest kits by phone.

$-800-55RA00H (B57-2368)

Operated by the National Safety Council
in partnership with EPA. For live help
with your radon questions.

{-Bif-7E5-8312

Spanish language hotline, operated by
the National Alliance for Hispanic Health
in partnership with EPA. For general
help with radon, testing, and mitigation
questions, and free test Kits.

1-BHG-438-4318

Indoor Air Quality Information
Clearinghouse, operated by an EPA
contractor. For general radon and
indoor air quality information and
copies of EPA publications.

{-BH0-425-478%

Safe Drinking Water Hotline, privately
operated under contract to EPA. For
general information on drinking water,
radon in water, testing and treament,
and radon drinking water standards.

-B00-G44-6858

Radon Fix-It Hotline, privately operated
by the Consumer Federation of America
Foundation (CFAF) in partnership with
EPA. For general information on how to
mitigate your home.

1U.S. GOVERNMENT PRINTING OFFICE: 1995-620-596

EPL Regional Uffices

http.//www.epa.gov/iaq/regionia.html/
Check the above website for a listing
of your EPA regional office.

EPE Publivations

Sample list of some of the
publications available through the
above sources:

Home Buyer’s and Seller’s Guide to Radon
Consumer’s Guide to Radon Reduction
Radon Guide for Tenants

Application of Radon Reduction Techniques for
Detached Houses

EPA Map of Radon Zones and Fact Sheet

Buying a New Home? How to Protect Your Family
From Radon

Building a New Home, Have You Considered
Radon?

Building Radon Out: A Step-By-Step Guide on How
To Build Radon-Resistant Homes

15



National Academy of Sciences
Report on Radon

In February 1998, the National Academy of Sciences (NAS)
released its report on radon and lung cancer, The Health Effects
of Exposure to Indoor Radon (the BEIR VI report). The NAS is an
independent, non-governmental, scientific organization. The
NAS estimates that radon causes between 15,000 and 22,000
lung cancer deaths each year in the United States and that

12 percent of all lung cancer deaths are linked to radon. The
BEIR VI Committee (Biological Effects of Ionizing Radiation)
concluded that after smoking, radon is the second leading
cause of death due to lung cancer in the United States.

Surgeon General
Health Advisory

“Indoor radon gas is a
national health problem.
Radon causes thousands of
deaths each year. Millions of
homes have elevated radon
levels. Homes should be tested
for radon. When elevated
levels are confirmed, the
problem should be corrected.”

Elate Badon Offices ihtip o, epa. gov/iag/contants i}

Call your state radon office for additional help with any of your radon questions. Up-to-date information on how to contact your state radon office is also available
on EPA’s website at hitp://www.epa.gov/iag/contacts.html, or call EPA’s toll free Indoor Air Quality Infermation Clearinghouse (IAQ INFO) at (800) 438-4318 to obtain

the current listing.

Alabama
Alaska
Arizona
Arkansas
California
Colerado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Hllinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine

Maryland (EPA Region 3)

Massachusetts
Michigan
Minnesoia
Mississippi
Missouri

Local-Toll

334-206-5391
907-474-7201
602-255-4845
501-661-2301
916-324-2208
303-692-3090
860-509-7367
302-739-4731
202-535-2999
850-245-4280
404-651-5120
808-586-4700
208-332-7319
217-785-9958
317-233-7147
515-281-4928
785-296-1560
502-564-4856
225-925-7042
207-287-5676
215-814-2086
413-586-7525
517-335-8037
651-215-0909
601-987-6893
573-751-6160

L5HN D-146-D34222-9

s

0100 26228

F0q00

Toll-Free
800-582-1866
800-478-8324

800-482-5400
800-745-7236
800-846-3986

800-464-4357

800-543-8279
800-745-0037

800-445-8647
800-325-1245
800-272-9723
800-383-5992
800-693-5343

800-256-2494
800-232-0842
800-438-2472 x2086
800-RADON95
800-723-6642
800-798-9050
800-626-7739
800-669-7236

Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Dhio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Local-Toll
406-444-6768
402-471-0594
775-687-5394 x275
603-271-4674
609-984-5425
505-827-7541
518-402-7556
919-571-4141
701-328-5188
614-644-2727
405-702-5165
503-731-4014 x664
717-783-3594
787-274-7815
401-222-2438
803-898-3893
605-773-3151
615-687-7000
512-834-6688
801-536-4250
802-865-7730
804-786-5932
360-236-3253
304-558-3427
608-267-4796
307-777-6015

Toll-Free
800-546-0483
800-334-9491

800-852-3345 x4674
800-648-0394

800-458-1158 x27556

800-252-6325
800-523-4439

800-23RADON
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