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Outline of Presentation

® Fallout Patterns and Dose Distribution
® Fallout Myths in Southern Utah
®* Who was exposed and Who can take it to the Bank?

® Scientific data on effects of low dose and dose-rate



Nuclear weapOnS'were a part of our
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Fallout was on everything
and in everything!

Our ecological research demonstrated lots of radioactive
material in our bodies. We need to be sure we have not
underestimated risk!!
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Fallout in Southern Utah

City

St. George, Wa

Total

Cedar City, Iron

Total

Kanab, Kane
Total

Orderville

Harry
Smokey

Harry

Harry
Tesla
Pirscilla

Total

Dose
(rem) % of Total Dose

2.5 68
0.66 18
0.33 9
3.7




Books on Fallout

The day we bombed Utah (John Fuller)
Fallout an American Tragedy (Philip L. Fradkin)
America Ground Zero: The Secret Nuclear War

Phantom Utah fallout cancer epidemic:
Disillusioned and waiting to die (Daniel Miles)

Underexposed: What if Radiation is actually
good for you? (Ed Hiserodt)

America the Powerless (Alan Walter)



Fallout Myths in Southern Utah

Fallout came down like snow, kids played
In It.

Children died four years after the fallout.
Enterprise High School death from cancer.

Epidemic of Cancer deaths in Southern
Utah.

John Wayne Killed by fallout.



Radiation Myths in Southern Utah

i. Reality

No Photographs, No mention In

journals, letters, neighborhood
newspaper articles to document
“fallout snow”. No Mention by
radiation monitoring personnel
present at the time. This should
have been BIG news at the time.



http://www.google.com/imgres?imgurl=http://www.codejedi.com/blogmedia/day_by_day/home/weather/first_snow.jpg&imgrefurl=http://www.codejedi.com/cgi-bin/blog.cgi/2005/11/index.blog&h=480&w=640&sz=88&hl=en&start=20&tbnid=BIvIhQxoGxbacM:&tbnh=103&tbnw=137&prev=/images%3Fq%3Dlight%2Bsnow%26as_st%3Dy%26svnum%3D10%26hl%3Den%26sa%3DG
http://www.google.com/imgres?imgurl=http://www.theage.com.au/ffximage/2007/05/22/Coldstuff_gallery__266x400,0.jpg&imgrefurl=http://www.theage.com.au/ftimages/2007/05/22/1179601379634.html&h=400&w=266&sz=24&hl=en&start=18&tbnid=qjoI1cR0KJBPCM:&tbnh=124&tbnw=82&prev=/images%3Fq%3DChildren%2Bplaying%2Bin%2Bsnow%26as_st%3Dy%26svnum%3D10%26hl%3Den%26sa%3DG

Radiation Myths in Southern Utah

Reality

There is only one headstone for a child in the
St. George Cemetery for 1955-
a 9-year-old killed in a tragic vehicle accident.



http://www.google.com/imgres?imgurl=http://freepages.genealogy.rootsweb.com/~kengen/CEMPICS/RICHMONDCEM/S-6/Webb,Alex%26Lillie.JPG&imgrefurl=http://freepages.genealogy.rootsweb.com/~kengen/CEMLIST/RICHMONDCEM.html&h=480&w=640&sz=52&hl=en&start=12&tbnid=gyEZcN5LS8IO2M:&tbnh=103&tbnw=137&prev=/images%3Fq%3DWebb%2Bheadstone%26as_st%3Dy%26svnum%3D10%26hl%3Den%26sa%3DG

Radiation Myths in Southern Utah
Reality

No reunion was ever held at the cemetery

In the classes of 1968, 1969, 1970,1971, and 1972,
as of 2004, only one member of the class died.

nded his
a few years
at the local
Is he had
ymmunity of
“@ ) reach his
A 2d died of




Radiation Myths in Southern Utah

Reality

— No Leukemia deaths reported in Kane County from
1951'1972 “Every time | go out | see someone else

my age that’s dying”

— NCI showed all cancer 30% below the national
average

“And when the young boys and girls “Almost every family had had at least
developed leukemia, dropping off like flies one member die from cancer,

a regular epidemic around here, nobody leukemia or some other debilitating
seemed to know. They were holding three disease”

or four funerals a week.”




Radiation Myths in Southern Utah

 Myth #5: John Wayne got cancer from the
radiation in Southern Utah while filming
the Conqueror.
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The John Wayne myth - facts!

Conqueror filmed in Snow Canyon May-Aug. 1954!
There was NO nuclear weapons testing in Nevada in 1954!

When the film was made the activity had returned to
background.

Smokers, Dick Powell, Pedro Armendariz, Agnes
Moorehead, Susan Hayward all dead by 1975. JOHN

WAYNE diagnosed w/ lung cancer Sept., 1964, died from
stomach cancer 1979!

People Magazine Nov. 10, 1980. “Of The Conqueror's 220
cast & crew members from Hollywood, an astonishing 91
have contracted cancer.”

NCI “the overall incidence of being diagnosed with cancer
in a person's lifetime is about 40%.” Thus, a cohort of 220
people 88 would be diagnosed with cancer.

Expected 88 and observed 91 are the same.




Radiation Myths in Southern Utah

Southern Utah Fallout Myths




Myths, Fear and Politics Resulted in
Compensation

« RECA — Radiation Exposure
Compensation Act

 EEOICPA - The Energy Employees
Occupational lllness Compensation
Program Act



(RECA) Radiation Exposure
Compensation Act

« RECA passed 1990, Scope of coverage broadened
In 2000.

 The Act presents an apology and monetary
compensation to individuals who lived in defined
locations during the atmospheric nuclear weapons
tests and developed “ any one of 27 radiation
related” cancer or other disease.

* Act provides compensation to those employed in the
Uranium industry during the Cold War arsenal
buildup.



ECA COVERED AREAS




AWARDS TO DATE 06/24/2015

Claim Type
Desc

Downwinder

Onsite
Participant

Uranium Miner

Uranium Miller

Ore
Transporter

Pending

Approved

% Approved/of Disposed

$ Approved

$944,620,000

$274,234,940

$612,874,560

$164,300,000

$31,800,000

$2,027,829,500




Who got the fallout?
Who gets to take Money to the Bank?

e Southern Utah gets the money, Northern
Utah got the largest collective dose.

« Utah and Nevada got the most fallout
Arizona gets most of the money.
— Arizona 67.5%
— Utah 25.4%
— Nevada 7.2%



Why?

RECA based on politics and not science
Reimbursement based on location not dose or risk.

The total cancers in an area are dependent on the
number of people not dose.

Radiation poor carcinogen (for protracted exposure 5%/
Sv or 5%/100 rem). Highest dose from fallout (0.05 Sv
or 5 rem) to a small population.

Background cancer frequency high without radiation
exposure.

— 40% get cancer
— 25% die from cancer



What If.:.

iInternally deposited radioactive
materials are more hazardous than
external radiation?



(Fallout

mitting



lonizing Radiation Dose Ranges Chart (Sievert)

Cancer Radiotherapy
Total doses to tumor

I | I I = 100 sv
Human LD, range for acute exposure
with medical intervention

I I 1 10 sv

Cancer Epidemiology

L

1

TRamsar Iran High Natural
background: 200 mSv yr?

DOE Low Dose Program

| | | | | | |
| i 1 1 1 1 1100
Spiral CT scan (full body) mSy
15-100 mSv

DHSen?ergencygmde_imes for \ DOE, NRC dose limit for
relocation: 20 mSv yr workers: 50 mSv yr1

I I I | | I 1 10

USA Natural background:
3.1 mSvyr?

. . . mSv
Regulations & Guidelines

.0001 Sv ; ! ! ! . . ; — 1 mSv
TNRC cleanup criteria for site l DOE, NRC dose limit for 4

Dental x-ray (1 film) the public 1 mSv yr?
60 pSv

decommissioning for unrestricted use:
250 puSv yrt
[ | | | |
.00001 Sv I I I ! 1 1 1 1100
EPA dose limit public drinking EPA dos.e I|r}’nt from uSv
water systems: 40 pSv yr? releasein air 100 pSv yr?

.000001 Sv | . : : : 1 10 uSv
Dose from 740 Bq/Liter
Tritium: 9-9.4 uSv yr?




Health Effects of lodine-131

lodine-131 concentrates in the Thyroid
Short half-life results in high doses

Utah had high thyroid doses but no
detectable increase in Thyroid cancer.

Chernobyl had very large doses of lodine-
131 to a large population.

No increase In adult thyroid cancer
significant increase thyroid cancers in
children (7,000 excess cancers)

Less than ten thyroid cancer deaths




injected or inhaled 2°Sr-°°Y was
much more hazardous than acute
radiation?



e Samples from the environment were measured
In pCi/liter or pCi/Kg range

* Chinese Hamsters were injected with mCi %0 Sr/g
body weight (100,000-1,000,000,000 times
higher than the environment) to study
chromosome aberrations and cancer.
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What if Strontium-90 was More
hazardous than acute exposure?

» Huge doses were required to produce lung
cancer from inhaled °°Sr. Doses less than

ZAORE\Asr-Te Enolincreaselinflungicancer

» Huge doses and dose rates were required
to produce bone cancer from °°Sr. [ew

doeselratesididinotlincrease cancer



Dose and health effects of Cesium-137

Cesium-137 has long physical half-life and short
effective half-life

Cesium-137 is uniformly distributed in the body
and results in a whole body dose

Cesium-137 is a major component of fallout from
nuclear weapons

Cesium-137 can concentrate up the food chain

Cesium binds to clay particles making it less
biologically available



Human Body Burdens 37Cs Following Fallout
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"V e CS ENVvironmental and Effects Levels
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Low-LET Studies

| Utah Davis| Argonne | ITRI

1956 Sy (Transplacental)
1957 0S5y (Subcutaneous)
] ) 1954 *9Sr | 1963 °°Sr
Injection 1960 ***Ce
1961%3Cs

. 1961 %Sr
Ingestion

1970 29Sr (insol)
196714Ce (inso)
1970 °LY (inson)
1969 °°Y (insol)
1965 0 Sr (soluble)
) 196614“Ce (soluble)
Inhalation 197214Ce guvenite)
1972144Ce (aged)
1972144C9 (multiple exposures)
196837Cs (soluble)
1966 °LY (soluble)



Life Shortening Response to Cumulative Dose to
Lung Following Inhalation of 91-Yttrium FAP
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Dogs <20 Gy Dose to Lung
after Inhalation of FAP

Lung Total

Cancer | Cancer
Control 8/54= 26/54=

15% | 48%

Days to Death

A Lung Cancer
X TBLN Cancer 6% 45%
B Cancer

O Other

10
Total Dose to Lung (Gy)




Differences between High- and Low-Dose
Radiation Responses (Mechanisms?)

Dose > 0.2 Sv (20 rem) Dose < 0.2 Sv (20 rem)

Cell killing high Cell killing low
DNA damage high DNA damage low/not detected
Gene Expression (Damage?) Gene Expression (Protective?)
Epigenetic Effects? Epigenetic Effects (Protective)
Free Radical Increased Free Radicals decreased
Direct Action Indirect Action
MnSOD
Glutathione
? Apoptosis (Increased) ? Selective Apoptosis
4 Mutation Frequency v Mutation Frequency
4 Cell Transformation l,CeII Transformation
Immune response (-) Immune response? (+)

Cancer increased (5%/Sv) Cancer (mSv)?



Nevada Fallout

Figure T, Cenipm=137 doposibien density resal b From the cumulative effect of the Nevada
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Cancer Mortality Rates by County (Age-adjusted 1970 US Population)
All Cancers: White Males, 1970-94
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What Causes Cancer?

Bl Cigarette smoke

[ Diet & nutrition

B Chronic infection

[0 Occupational exposure

M Genetic

[1 Alcohol drinking

O Environmental factors
including radiation




Summary

Fallout world wide with local fallout measured
and monitored.

The fallout doses were low, cause no detectable
Increase In cancer.

The reimbursement methods made without a
scientific basis.

Internally deposited radioactive material less
hazardous than acute exposures.

Cell and molecular data support a high dose-
rate effectiveness factor.

Many of those who got the money did not get
the dose.
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