Radon in lowa

UNI — Geochemistry of the Land



Radon

e Source — Genesis

* Anthropogenic effects
* Construction
* Mitigation

* Health implications
* Regulations
* Action

Sources of Radon
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* Uranium-238 culminates in Lead-206, after forming intermediates
such as Uranium-234, Thorium-230, Radium-226, and Radon-22

The Uranium-238 Decay Chain

Atomic Number

82 83 84 85 8 87 88 89 90 91 92
Only main decays are shown

Gamma emitters are not indicated Th-234 o |U-238
24.1d 4.5x10%a
Ny '
B TPa-234
117 m B
Pb-214 Ol Po-218 oL RrRp-222| O Ra-226 oL Th-230 oL U-234
268 m |[€——|305m| €| 3.82d € | 1500a | € |; 7410% [€— 2.4x10°a
B 1 Bi-214
19.9m . _
B Element Names Half-life units
U - uranium a - years
Pb-210| Ol |Po-214 Th - thorium d - days
223a |[€— 1_““54! Ra - radium h - hours
Pa - pmtactiniurn m - minutes
[3 Bi-210 Rn - radon s - seconds
50d B Po - polonium
\ Bi - bismuth
Pb-206 Po-210 Pb - |lead
Stable | €5 |138.4




Radon — parent-elements

* Radium-226 decays by alpha particle radiation to an inert gas,
radon-222, which also decays by alpha particle radiation

* Thorium-232 is typically present with its decay product radium-
224, which will produce radon-220 gas

* Actinium-227, has a half-life of 21.77 years. It decays into francium-
223 through alpha decay or into thorium-227 through beta decay



Radon

R a d O n ﬁtoéntigr 86 (222) - atomic weight
. . symbol —
Radon is a naturally-occurring n Nl
d . . electron T~ crystal structure
radioactive gas Comtguaton—__ | e d
[Xe4f145010652606 | ™ Ly cical state
— radon at 20 °C (68 °F)
Radon gas is inert, colorless and
Noblegases = aaaas Gas

odorless.

e | Face-centred cubic

Exposure may contribute to lung cancer.

Smoking intensifies radon exposure and
can also contribute to lung cancer



» Radon
in the U.S.

[ Low (<2 pCi/L)
[ ] Moderate/variable (2-4 pCi/L]

[ High (>4 pCi/L)




Anthropogenic modifications

Part 1




How Radon
Gets into Your
Home

Radon is the second leading
cause of lung cancer in the U.S.
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Test your home | ﬁ@ Make repairs ‘ Learn more: www.cdc.gov/radon/index.html

Cavitieg ar&l cracks
inside walls

.i'« 12

Private wells and
groundwater supplies™

Sump pump

* High radon levels in the
water supply are more
likely when its source
is groundwater such as
private wells or a public
water supply system
that uses groundwater.
Most public water
supplies are sourced
from surface water (lakes,
R, - . O

/'\ Radon in soil /‘\

Radon in bedrock

b4t 4 4

Radon in groundwater

Cracks in solid floors




Radon Health Effects



Understanding Radon Levels

EPA recommends fixing your home if radon level is above 4 pCi/L

Equals 200 chest x-ray per year
or
8 cigarettes per day

Radon Level
4 pCi/L

Equals 400 chest x-ray per year
or
16 cigarettes per day

Radon Level
8 pCi/L

Equals 1000 chest x-ray per year
or
40 cigarettes per day

Radon Level
20 pCi/L

Source: U.S. Department of Health and Human Services, ABDR (1990). Toxicological Profile for Radon. Atlanta. GA.



Radon by the Numbers

( 21,000

lung cancer deaths per year

environmental
cause of any cancer

10 X risk of lung cancer

among people who
smoke compared with people who
never smoked with same radon exposure

cause of lung cancer among
people who have never smoked

homes in the US have LJ
high radon levels

If radon levels are = 4.0 pCi/L, EPA recommends installing a radon reduction system.
This equals...

200 ©

8

chest x-rays peryear  cigarettes per day RUNRRNN]

pCi/L is shorthand for picocuries per liter, the units of measurement of the amount of radon in an air sample.

Test your home's

2 Steps radon Ievels. “

to protect yourself
from radon-associated -2 I-
lung cancer:

www.cdc.gov/radon

Fix your home if radon
levels are A
> 4pCi/L.

Data sources: Environmental Protection Agency (EPA) and the American Association of Radon Scientists & Technologists




Radon Regulation™




TESTING: The only way to know If you have a radon

1.3 The U.S. indoor
average

0.4 The U.S. outdoor
average

4.0 The EPA
27 The WHO recommended radon
recommended radon action level .
action level 8.5 pCi/L
lowa AVG

2/3 of Radoninduced lung

cancerdeaths happen
below the U.S. action level
of 4.0 pCi/L




lowa Regulations

e 2022 A new Radon Testing Bill was signed into law, May 24,requiring
thorough and more frequent radon testing for schools.

e 2021 lowa City: Radon mitigation systems for rental units will be required
to be installed by a Radon Mitigation Specialist certified by the State of
lowa. Most rental units will be required to retest for hazardous radon levels
every eight years, to ensure continued functionality of the system.

e Cedar Falls - ? https://www.cedarfalls.com/1182/Rental-Code-Information



https://www.cedarfalls.com/1182/Rental-Code-Information

Anthropogenic modifications

Part 2- Mitigation










Raden vented outside ;," o plE
b S
Radon fan in attic 4 ,-"l @
(or outside the home) -
PVC Pipe —_| ._.,' .

Seal cracks in
basement floor
and walls

The radon Fan is located in an
unconditioned space like an attic,
garage, or outside the home,

The U-tube manemeter is a device
that visually indicates if the radon
fan is working.

The radon mitigation system tag is
attached to every radon system with the
installer name, phene number, install
date and license number,

The active notification menitor
alarms if the raden Fan is noat werking

properhy.

The suction pit is a pit dug below the
basement floor where the radon pipe
pulls raden directly bencath the homes
foundation and vents it outside.
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Surticial Geology of black Hawk County, lowa

SURFICIAL GEOLOGY OF
BLACK HAWK COUNTY, IOWA
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Introduction to the Surficial Gedlogy of Black Hawk County
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