 Radiation: Wmf

s in you today?

Annual Exposure Expressed i gf NATURAL 82% MANUFACTURED 18%
“Effective Dose Equivalent e
Natural: o Medical X-rfa;: 1 136;
Radon 200 Internal 11% SR,
Nuclear Medicine 4%
Other 100 e rma -~ iy
gt e 0% || e
- ocks an ol
a7 Consumer Products: {~30 mrem) Other <1%
200 Ra;:lon Tobacco ) Cosmic 8% (3 mmm}
i 55 Yo whaole body dose equivalent (Outer Space)
e o heona estimate to a portion of lung 156101030 (~30 mrem) Occupational e 0-3%}
- mrem,
E |t sl PR 0.06 Radon 55% = ' Fallout <0.3%
nvironmental Sources . (200 mram) / (<1 mrem)
Medical; x Nuclear Fuel Cycle 0.1%
Diagnostic X-rays 39 .3 mrem
Nuclear Medicine 14 ot Cotect an Radiation Y T lne oS (0.3 2;:-:?
Approximate Total: 360 Probestion & Mestcimenis, {957 o >,
5 Source: U.S, NRC; NCRP Report #93, 1987 ) ‘\-’m‘e Discrepancies, math errors, etc., even when the values are supposedly based on the same source (such
= as with the nuclear - fuel cycle values shown above) are not uncommon in science...
Externa /1t’s as if you took a plane from LA to NYC. p
== Background Ll i ; .._.
55 Radi agti o You get about 4 mrem (0.04 mSy) round trip. If there is The langer you live, ﬂ_!e _mor_e radiation your bﬂdy
159 a solar storm and/or the pilot flies at an unusually high must endure. Radiation is everywhere. But
® altitude, your exposure could be significantly higher. nevertheless, the less you get, the better.
T msy  estimy  natur background To some extlenf, azd mzybe toa large exi'e;:l,
53 Medical Chest x-ray (PA film) 0.023 % 3.4 duys Yyour cumulative dose determines your risk.
P9 450, ElmllI’ oy 2 g 6‘; 15:-5 . Natural radioactive “hits” per second: ~15,000%
CThead 2 100 243 - :.cumulative over 80 years: ~38,000,000,000,000
L.V. urogram 2.5 125 304 " e u
Internal Upper G.l. exam 3 150 1 year “Hits” per second in your body allowed by
39 (in the body) ::m:: enema 1; g:g gg years U.S. EPA from tritium alone: 29,600
35 abdomen & i . i &
= 119 Source: Radiolgy Tods, 1004, edapted from the Eurapean Conmision ) | cumulative over 80 years: 75,000,000,000,000
10 mrem Consumer Products 3% 7hey n.\'n;;n .|'(}::;E';JFJ|‘J'§ and mrﬁﬂ;‘j‘:hf From a “typical"’ medical xX-ray: >1,000,000,000,000*
o ool ot mrem  yedr. en -
3 mrem Other 1% 160." Then 240. Then 330. Now 360 and | +'» from one CT-Scan ~500,000,000,000,000

Sowrce: Yucca Mountain, 2001 sometimes 380 or more. What changed?

ays o fﬂg@sﬁm&.

VOLATILE PARTICULATE

~ - MATERIAL IN SUSPENSION SVl
/ w . i -~
DEFos!'rloN \ =
J/ oN crops '""fn"’f'"“" L\_ J
f A DISPERSION
TO AIR =
ks o e - ‘
D ——
LEAKS TOF EPOSITED MATERIALS
mkHEg-:rou GROUND EACHED TO GROUND
EXPOSURE ATER OR SURFACE
'I'DDEI'OSITED WATER
il T
P o CWATER . —
= L e ~ A#"NGESTION —

< = n‘.t
.;
/.

MU“HC F DBS

The risk of cancer from one CT Scan is currently estimated at about one
in one thousand -- but even after all these years, nobody really knows.

\ * Sowrce: Colen: The Nuclear Energy Opiion, ('Mmmri.J
~
The . E"i known effects
controversy ks
about = [supralinear
so-called 8 linear
low-level £ o
radiation, & 0t P
(ereatl 0 ol
5. Ly - 1. ) Controversy
simplified: § L ek
- |/ , ,——quadratic
Cancer, mEl .
for example, ~ k.-~
low high

isn’t the only

“f £”) Radiation Exposure (dose)
ejject ).

Source: Nuclear Power: Both Sides,
Edited by Kaku & Trainer, 1982, p.30

Biological Half-life

The biological half-life of an element (the
point in time when half of a foreign substance
once in the body is no longer in the body) is
NOT the same as the radiological half—llfe
After 20 radiological half-lives, only 2*° of a
substance will remain (about one millionth of
the original amount). But when, for example,
mt:um ]‘Jblsons the body, some of it will bind
permanentiy\masqueradmg as a stable,

useful hydrogen“atom, until the moment of
radioactive decay.

Colorized from: Understanding Radivactive Waste, 37 Edition, by Raymond L. Muarray, 1989 p. 98
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High-energy, high-speed emissions, such as alpha (o) and beta ( 3) particles, (aipha particles ) @ | Penetratin )
neutrons, protons, x-rays and gamma (Y) rays, penetrate the human body and other | | (hetium nuctei) | power o
things, causing biological, chemical, and /or physical damage. Energy of emissions | | beta particies B . , | | various
is usually measured in megavolts (MeV). The biological half-life will be the same sloctrons) . types of
for all isotopes of a substance but will not always be the same for all organs. In gamma rays Y | radiation
any case, the biological half-life should be taken with a large “grain of salt” since (energy waves) C ol I

some portion of any biological assault usually remains permanently in your body. o?%‘ﬁ:%ﬁ'ﬁ: EVERAL
Short radiological half-lives have no biological half-life listed: The assumption is e oy
that they will probably decay internally before the body might expel them. I\ concrete and steel))

(@8 Symbol *emic weight gppission type [max. MeV] (2™ type), half life / biological half-life (2" component))

BRAIN WHOLE BODY

e — She is smiling because radiation is
At @ [5.87 MeV], 7 h H® p10.02 MeV], 123y /9.44d
odorless, tasteless, and colorless. It Cis B 10.16 MeV]. 5,715 y / 12 d

SKIN cannot be detected by any sense or
) gan, ,
g% B 10.16 MeV], 87.4 d / 623 d (9m She cannot feel herseif being irradiated. P2 BI1.71 MeV], 14.3 d /257 d

) 1578 [1.18 MeV] (7),30y /704
Ifyou are contaminated with S

: X Ce'H#p10.31 MeV] (¥),285d /9y
beta emitters on your skin: 5
: Pu* ¢ [5.17 MeV] (7), 6,563y / 175 y
“First, decontaminate yourself! Flush \

with plain soap and water (no scrub-brush!). ( LUNGS
Kr* B 10.67 MeV] (7), 10.72y

Remove any contaminated clothing.”
THYROID =t Ce' B [0.31 MeV| (7), 285d/180d
Rn**%g [5.59 MeV] (), 3.8d/10y

—
9 3 [0.29 MeV], 211,000y /12 h 3
':‘E“ %||0.97 i\'](‘\’]] (T)- 8d i /110 d U“mu |4.2 N](‘V] (]’ ). 4,500,““0,0"“ Y /3.8 ¥

1132 p 12.12 MeV] (¥),2.3h Pu*ua [5.50 MeV] (7), 87.75v/1.5y
'3 B[1.27 MeV] (7),20.8 h
| £ g 12.63 MeV] (1), 6.6 h SPLEEN

Po*"”a [4.88 MeV] (¥), 103y /504d
4d

LIVER — Po*"u [5.31 MeV] (7). 138.

Mn% B [3.70 MeV] (¥),2.6h /4d(404d) KIDNEYS
6§ 10.31 MeV ,5.72 ¥/ 6d (60 d R T ————
Cgmﬁ Io.ss Mcv= g} 32.5 d/9 v( ) Ru'"p 10-04 M‘ﬁyl‘ 372;} ik ‘}
Ce#B [0.31 MeV] (7),285 d ....and everything else...
Pri43 B [0.93 MeV]| (7),13.5d - BLADDER
g BN G
1 X ' 2 ....and everything else...
242 [4.98 MeV], 373,300 y /82y J
Pua | eV] ¥ y BONE

PANCREAS —7

H® B 10.02 MeV], 123 y P
OVARIES

K% B[3.52 MeV] (7). 12.36 h
Krs5 B 10.67 MeV] (1), 10.72y
Co®™ f12.82 MeV] (7),5.27 ¥
Cs'¥ B 12.06 MeV] (7),2.1y

15t B [0.97 MeV] (7).84d /4d
Pu*'a [4.90 MeV] (1), 144y /8

0y
MUSCLE —

P¥ B11.71 MeV], 14.3 d /3y
Ca*s B [0.26 MeV], 163 d
Mn B [3.70 MeV| (¥),2.6 h/40d
Sr% B [1.46 MeV] (7),55.6 d/404d
Sr” B [0.55 MeV| (7),29 'y

Y B [2.27 MeV] (V). 64.1 h

Y2 B [1.55 MeV| (7),58.5 d
Ba'0 B [1.02 MeV] (7), 12.7 d
La'p [3.76 MeV] (7),40.3 h
Ce' B [0.31 MeV] (7),285 d /9y
Nd!'¥7B [0.90 MeV] (7), 11 d

Ra**®q |4.78 MeV] (7), 1,600y / 10y

e P G Sk s M 2 o dibaney 2
_ ¥ 1#9a |4.70 Me ¥)s N H y

Cs'* p [0.21 MeV], 2,300,000 y /70 d Pu® ¢ [5.15 MeV] (7). 24,131y /200 y

f“" is the ability of some radioisotopes to masquerade as r'All reproductive organs are attacked by radiation.
their close chemical cousins (e.g., strontium 90 as Many isotopes cross the placenta. Plutonium also
calcium, radioactive iodine as natural iodine, cesium 137 concentrates in the gonads. Radiation causes birth
as potassium), and thus be absorbed into the body, that defects, mutations and miscarriages in the first and / or
makes them particularly dangerous. The body has very successive generations after exposure. A fetus is much
efficient mechanisms for capturing iodine and more vulnerable to radiation than an adult. Girls are
concentrating it in the thyroid gland, for directing more vulnerable than boys. Women are more vulnerable
calcium and other bone-seeking elements to the skeleton than men. Nevertheless, radiation “safety” standards
and holding them there, and for concentrating other are based mainly on adult male resistance levels.
elements at specific points. Consequently the full Cancers, leukemia, heart failure, amnesia, neuromuscular
destructive force of a radioactive material may focus on diseases, and many other health effects may take years
a single organ.” to develop. There is no minimum dose; any dose can be
— W. 0. Caster, From Bomb to Man (Fallout, Basic Books, 1960, p 41) ) fatal and any dose causes some amount of damage. )

Updated, enhanced, and colorized by Ace Hoffman (2008) May be freely copied www.acehoffman.org
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