Recognition of landdide-proneareasisimportant for land use planning
and zoning decisions. Damagefrom landdlides can be prevented by not building
inareasthat commonly experiencelanddidesor show evidence of past land- see Rocks, p40, for

dides. more about
: Precambrian
Radon . prongs.

Radonisachemical e ement: an odorless, colorless, radioactive gasthat
commonly formsfrom the breakdown of theelement uranium. Radonfirst came
to wide public attention asan environmental issueinthemid 1980'swhen high
concentrations of the gaswerefound in houses overlying the Precambrian rocks
of theReading Prongin southeastern Pennsylvania. Though scientistscontinue
to debatethe health risksof radon, it isclear that smokersexposed to highlevels
of radon gashave anincreased risk of lung cancer.
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Environmental Issues

The number following the name
of an element (U-238) refers to the
mass number of the element.
Though any two atoms of the same
element will have the same num-
ber of protons and electrons, the
number of neutrons may vary.
Variations in the number of neu-
trons will change the mass of an
atom. Atoms of the same element
with different numbers of neutrons
are called isotopes. Thus ura-
nium-238 and uranium-235 are
both isotopes of uranium.

Porosity is the amount of pore
space within a rock; permeabil-
ity is the connectedness of the pore
spaces, allowing water or gas to
move through a rock or soil.

Uranium-238, the uraniumisotopefromwhich radon Lead-210
originates, isaradioactive substance. When aradioactive
substance decays, the nucleus bresks down by theloss of Folonium-214
protons, el ectronsor neutrons, forming another element. The
decay process continues until astable (non-radioactive) isotope Bismuth-214
isreached. Thedecay of uranium-238 produces a series of 107 minuree
unstable e ements, including radon-222 (Figure8.5).
Radon-222isalso radioactive, decaying to eventually Lead-214
produce astableformof lead. Thoughit takes4.4 billionyears
for half of agivenamount of uranium-238to decay, it takes Polonium-216
radon-222 only afew days. N
Bothuraniumandradiumare
Radon-222
Half-life 3.8 days
Radioactive elements have a half-life. After 4.4 billion years,
half of the uranium-238 in a given rock has decayed to radium-
226. The radium continues the decay process, producing radon- Rafieiéiome;i26
222, polonium-218, lead-214 (an unstable isotope of lead), bis- R
muth-214 and finally a stable isotope of lead (Lead-210). Ra-
don-222 has a much shorter half-life than uranium-238. It only .
Uranium-238

takes 3.8 days for radon to decay. For some radioactive elements,
such as polonium-218 and bismuth-214, the decay process is a
matter of minutes.

4.4 billion years

Figure8.5: The ra-
dioactive decay of

' i i : Uranium-238.
solidsand incapable of moving through rocks and soil. i

Radon, however, isagas. Where soilsand rocksare porousand permeable,
radon can migrate upwardstowardsthe surface. Weare naturally exposedto
low levelsof radonintheair and water around uswith noill effects; radon,
however, can become concentrated at high levelsindoors. Poorly sealed house
foundationswith inadequate air flow allow the radon gasto enter homes, becom-
ing concentrated and possibly inhaled. Radon may also benaturally dissolvedin
well water and rel eased indoorswhen thetap isturned on.

Most susceptibleto high radon levels, arethose areaswith uranium-rich
rocks. Though most rockshaveasmall amount of uranium, certain typesof
rocks have higher concentrations of theradioactive el ement, such aslight-colored
volcanicrocks, granites, dark shales, sedimentary rockswith phosphatesand
somemetamorphic rocks. Rocksthat have pathwayssuch asfractures, faults
and connected pore spaces between grainsallow radon gasto move upwardsto
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Environmental Issues

thesurface. Likewise, thin, permeable and poroussoilswith cracksaidinthe
upward migration of radon. Additionaly, because moistureinhibitsthe movement
of thegas, radon movesmore quickly indry, well-drained soils. Theigneousand
metamorphic rocksof the A ppal achian M ountainsand Adirondacksare uranium-
richand diced by numerousfaults, resultingin an areawith the potential for high
levelsof indoor radon. Theminera glauconite, found in partsof the Coastd Plain
sediments, isalso uranium-rich. For themost part, however, the Coastal Plain
has one of thelowest levelsof radon risk in the country (Figure8.6).

Geologic Radon Potential
B High (>4 piC/L)
Medium (2-4 pi/C/L)
Low (<2 piC/L)

igure 8.6: Radon potential in the North-
east. After the United States Geological Survey, Generalized

Geologic Radon Potential Map.

&ﬂﬂl

Local radon risk depends upon the
type of bedrock underlying a home
(uranium-rich bedrock may cause
elevated radon levels); the poros-
ity and permeability of the bed-
rock (which provides pathways for
movement of the radon gas); the
porosity and permeability of soils;
and the air flow rate and founda-
tion construction that could po-
tentially concentrate radon in-
doors.

ﬁ‘ The Paleontological Research Institution

179



