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The title was…..



…but we changed it.…but we changed it.



Why People Fear Radiation

1. Inability to Sense
• Invisible

• Odorless

• Immaterial

2. Unquantifiable
• Confusing Units of Measure

• Unknown harmful levels

3. Media Bias



Radiation: Fear vs. Reality

Source: New York Times Information Bank, 1974 - 1978
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Table 1 – News Stories on Deaths from Various Causes



If you remember these…



New International Radiation Standard…

1 SXR
= 1.75 milliSievert (mSv)

= ½ Yr Average US Background 

= 1.75 milliGray (mGy)

= 175 millirem (mrem)

= 175 millirad (mrad)



The LNT Equation

1. Every gamma ray has the potential for causing    
cancer.

2. The more radiation, the more cancer.

3. There is no safe level of radiation.



Dose-Response Theories
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Typical Hormesis Curve
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Hormesis – Grasping the Concept

Figure 1 -  Typical Hormesis Curve
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International Hormesis Symbol



International Hormesis Symbol



Appearance of db/db mice at 90th week of age



Reprocessing of Nuclear Fuel is Ecological



Problems in the Dirty Bomb Business

• How much injury to inflict?

• How large an area?

• What isotopes to use?



Killer Isotopes?

• Radium 226

• Cobalt 60

• Cesium 137, Americium 241, 

Calfornium 252, Iridium 192



Problems in the Dirty Bomb Business

• How much injury to inflict?

• How large an area?

• What isotopes to use?

• How to disburse?



Radiation Serendipity…



“Proof” of the LNT…
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Oh yeah, we forgot those data points.

0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50
1.60

0 50 100 150 200

Exposure, cGy (rem)

R
el

at
iv

e 
R

is
k 

of
 D

ea
th



Effects of Fluoroscopy on Cancer

• At 15 rad/cGy/rem/cSv there is a breast 
cancer mortality reduction of 34%

• At 25 rad/cGy/rem/cSv there is a breast 
cancer mortality reduction of 15%

• Between 40 rad – 80 rad there is an 
increase of 8% - 10%

• Above 100 rad, LNT kicks in



Effects of Fluoroscopy on Cancer

The decreased risk rate of breast cancer produced by low 
dose, low level radiation were rejected a priori by the 
choice of mathematical models that extrapolate the 
dose-risk relation from high dose exposures to low dose 
exposures.

Nine hundred excess deaths from breast cancer are 
predicted theoretically from the exposure of one million 
women to 0.15 Gy. However, the quantified low dose 
data predicts with better than 99% confidence limits 
that instead of causing 900 deaths, a does of 0.15 Gy
would prevent 10,000 deaths in these million women.

- Myron Polycove, M.D.
Visiting Fellow on the Nuclear Regulatory Commission



Lifesaving Radiation--the math

Women at risk -- 50,000,000

Five 3 rem exposures @ $50 = $250

$250 x 50,000,000 = $12.5 Billion

10,000 lives/million = 500,000 lives

$12.5 billion / 500,000 lives…

= $25,000 per life



Lifesaving Cost Comparison
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Picture of Taiwan Apartments



Taipei City Apartments
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Taipei City Apartments
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Picture of Taiwan Apartments



Guarapari Beach



Ramsar, Iran



Pripyat, Ukraine



Pripyat, Ukraine



Pripyat, Ukraine



You Can Run, But You Can’t Hide

The dotted line marks the point of forced evacuation at Chernobyl.
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Figure 5 – Comparison of Natural Radiation and 
Chernobyl Contamination



Linear No-Threshold Theory
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Get out the Microscope…

1
1.0001
1.0002
1.0003
1.0004
1.0005
1.0006
1.0007
1.0008
1.0009

0 0.5 1 1.5

REMs of Acute Exposure

R
el

at
iv

e 
R

is
k



Excess Deaths
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Death Rates of A-Bomb Survivors
in Hiroshima and Nagasaki (1950 – 85)

Source: Mine, M., Okumura, Y., Ichimara, M., Nakamura, T., and Kondo, S. Apparently beneficial 
effect of low to intermediate doses of A-bomb radiation on human life span. International Journal of 
Radiological Biology, 58:1035, 1990.



The Bright Side of the Picture
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Excess Deaths
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More Sources of Radiation

Free Enterprise Mine



More Sources of Radiation

Source: Jagger, H. Natural background radiation and cancer death in Rocky Mountain States and Gulf 
Coast States. Health Physics, 75(4), 1998. Cancer data from the American Cancer Society, 1998.
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Suggested Sources of Radiation (by 
others)

•Tobernite and other materials

available on e-Bay

•Enhanced residential radon

•Drive through gamma radiation for 
the whole family


