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First, a few facts:

¢ We live in a radioactive environment

o We are continueusly: bombarded with radiation
energy. from space; and from the earthrs surface

¢ \We take In radioactive; materialst with the air we
pPreath;, the Water wWe drink, and the feod WE; eal:

¢ OUr bodies contain radioactiVve materials
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Natural Sources of Radiation

¢ Cosmic (Galactic) radiation

-Originate from stars &t our sun

¢ COsmMogenic radioactivity,
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Importance ofi Natural Radiation

¢ Life on earth

¢ Human health

¢ Effects on the earth

¢ Efffects onrweathen

¢ Science




Our Sun: A continuous thermonuclear reaction




Photesynthesis:

The conversion of CO,

and H50 e erganic
molecules by chlerophyil-
pearng plants enabled
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Background radiation & human health

o Natural radiation cans cause; damagde; te; DINA

-The vast majority of such damage Is quickly repaired, but
SOME may. Cause genetic defects or heritable mutations
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Some 45-90 % of heat within the earth is produced from decay
energy of natural radioactivity. This heat causes:

-Volcanoes, continental drift, mountains, earthquakes, etc.
-Warming of soil, which affects plant growth, snowmelt, etc.
-Effects on weather




Cosmic radiation, generated from stars, produces
tracks of 10onization in our atmosphere, some think lightning, and the
conversion of nitrogen to forms useable by plants.




Cosmic rays are
thought to play a role
in cloud formation,
and cause charge
polarity in them. This
may help create the

potential for lightning.
The path of lightning
appears to follow
lonization paths
created by cosmic
particles and their
interactions.




Primary Cosmic Rays

¢ [hese have not yet interacted with matter
¢ ~ 85 Y protens

o ~ 14796 alpha parkticles

o ~ Y5 HEaVIER PAKEICIES
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Secondary Cosmic Rays

¢ Formed by collisions of primaries with atoms
(mostly N5) in the atmosphere

¢ [hese collisiens form:
~“NEULrONS & PrOLteNS
-lighter elements (H, He, Be, ete.)
=Slbratomicrparticles called " pions
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Cosmic Ray Exposure Rates

¢ Fluence ~ 1/cmz/s (~ 2,000 /sec through the body!)

& EXpoOsUre rate increases withr elevation and latituide

—Avd). lairgest 99 urban locations, U.S:: 33 mremyy.
-Avd. 1N Colorados: S50 mremy/y.
=1 47000 pEaks N Coloraees 50 mremyy,
=205, 000 MtsMcKiniey,  Alaskak 450 mremyy,
et aiflinersiatimeanraltichices 2, 900rmremyy.

¢ EPISOUIC INCFESSES) (SPIKES) OCCUNR o SOlalr aCLVIGY,
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Cosmogenic Radionuclides

¢ Examples are 14C, °H, 3°Cl, 22Na, /Be, etc.

¢ Produced by interactions of primary. COSMmIC rays
With atmespheric nitrogen; and other materials

¢» Radionuclides are present in ~ 10 tons off galactic
dustiall/day enrthe earth's SUiaCe
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Primordial Radionuclides

¢ Formed when the earth was

o Half-livesi similar te earth s age; (4.5 billion
Vears)
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Importance of Primordial Nuclides

Heating ofi the earth-the drivingl force for shaping continents,
mountains, volcanoes

They, and daughters: (especially: 222Rn progeny,, 2'°Pb & 21°P0)
formi a large portion off our natural radiation; dose

223U/ (0. 72 % off Ui is the primary. nuclear fuel for reactors
which produce 20%) off electricity: in the U.S., Weapons; 238 s
Used for proejectiles

Uranitim and thortim have numerous: indistrial Uses

Primoradigifradionuclides have mamny USES N SseIence (E1a)
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Uranium levels in the environment

Media

Typical U.S.
avg. (pCi/g)

Range
(pCi/g)

Rock

1.0

0.2-40

Soil

1.0

0.1-4.0

Uranitm, Ore

5)0)0)

720)0)5)70)0)0

Al (pCi/me)

0.0001

0)50)0)0)0)5F=10)5 01 0)5

GroundWater

0).0)0)1L7

0:0001=0r2

rltinplzln) fere)als

000024

0.5 =5 £ 2\Ve).

rlClrnizln) Blejnle

0):0)0)0)5

0.5 =5 0%

Human soft tissues

0).0)0) 0l

0°5)-5 X avg.




Large-scale variations in background external exposure:

Terrestrial Gamma-Ray Exposure at 1m above ground

Source of data: U.S. Geological Survey Digital Data Series DDS-9, 1993
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Mean annual effective dose for US

citizens-2006. NCRP Report 160.




How do natural background radiation exposures (mrem/year)
relate to the regulatory limit?

Federal exposure limit for the general public

U.S. average naturall background ffrom
all seurces

Colorader averade natural background from all
sources

Diffierence between Coloradorand U.S: averaeges

Possiblervanriationtin residentialtleocations in
Colorzicle (eosprile = tarrasgenlzl) relicllziclon) ol
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Facts worth remembering:

We have always been exposed to natural radiation

Life on earth isimade possible by nuclear fission and our earth 8t Its
weather are; affected by natural radiation

Uranium is ai commoen element in the rock andl soil that has: literally.
changed history. Concentrations! vary: greatly, firom place to place

Uranitim & decay; products are contalined in the foed we eat and
wWater We drinks everyday, thust found in thie Deay,

Hie backarotnairadiationreExXpesterWe receive variest dramatically,
oM pPlaicer ter pIacE, and oW We manage FaE R EXPOSURES
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Cosmic + terrestrial

radiation in 40 Colorado
Communities above and
below 6,500 ft. elevation
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