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The Alliance For A Clean Environment (ACE) is a grass roots environmental group with members
in the tri-county area surrounding the Limerick Nuclear Power Plant. We urge NRC to approve
the petition for rulemaking that would provide more protective radiation standards at older
reactors.

For twelve years we have been gathering evidence in an attempt to understand why there is a
health crisis in communities in our area. We have documented and are attaching information on
alarming elevated cancer rates in Montgomery County (home of the Limerick Nuclear Power
Plant), elevated infant and neonatal mortality, and learning disabilities.

1. Cancer incidence increased in Montgomery County since Limerick Nuclear Power Plant went on
line in the mid 1980s, for many of the kinds of cancers associated with radiation exposure, such as;

Thyroid Cancer Increased by 128%, Breast Cancer 61%, and Leukemia 48%. (1985-86 to 1996-97)
PA Cancer Registry Data

2. Childhood cancer deaths (ages 1 to 14) increased by 71% in Montgomery County, while going down
in surrounding counties, PA and the U.S. Childhood cancer rates are 92.5% higher than the national
average in six communities near the nuclear plant, including one in Chester and one in Berks County.

3. Elevated infant and neonatal mortality are far higher than the state average, and even higher than
Philadelphia and Reading (according to state data).

4. Learning disabilities are documented to be double state increases at 94% (1990 to 2000) in
Montgomery County.

Children in the shadow of Limerick Nuclear Power Plant are documented to be suffering and
dying in record numbers. Statistics are alarming. Childhood cancer statistics are significantly
higher near Limerick Nuclear Power Plant than across the state, nation, and tri-county.

> More precautionary radiation standards for fetuses and children are imperative. - Children
in the region of Limerick Nuclear Power Plant need and deserve radiation standards that
will protect them, as do all children who are unfortunate enough to live around nuclear
power plants or other sources of radiation emissions.

> NRC’s radiation standards still ignore the unique vulnerability of children. Radiation
regulations used by NRC are still based on the “Standard Man” (an adult healthy male).
This is irresponsible, tragic, and unacceptable. NRC radiation regulations aiso fail to
protect women, people already sick, and the elderly. It is long past time for NRC
radiation standards to be more reflective of current science and reality.
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Evidence is clear and compelling that children are the ignored victims of outdated and
unprotective radiation standards still used by NRC for requlating nuclear power plants.

For example:

e Since Limerick Nuclear Power Plant first went on line in the mid 1,980’s, the statistics above show
far higher rates of cancer, leukemia, infant and neonatal mortality. Other environmentally related
illnesses have also been rising.

e Lessons of Chernobyl show children were the most vulnerable to radiation exposure, even in small”
doses, and that children exposed to radiation suffer from higher rates of certain childhood cancers,
especially leukemia and thyroid cancer, and have a greater likelihood of developing breast cancer
as adults.

- Dramatic increases are well documented in these same cancers (thyroid cancer,
leukemia, and breast cancer) since Limerick Nuclear Power Plant first went on line in the
mid 1980s.

¢ Increases in other childhood cancers have been found near nuclear operations in the Navaho
Nation, Brookhaven, New York, and nuclear power stations in Oyster Creek, New Jersey and
Clinton, Nlinois. )

» Increases in down syndrome are found near Yankee Rowe power station in Massachusetts.

o  Studies show ionizing radiation is also linked to immune system damage, heart defects, and -
diabetes in children.

¢ Evidence shows that after closings of nuclear power plants in the U.S., infant death and childhood
cancer rates are reduced.

The American Academy of Pediatrics has identified reasons children are most vulnerable. They stated that
children have higher minute ventilation or a higher concentration of tiny capillaries in the lungs, leading to
greater radioactivity exposure from the same amount of radioactive material. They also said children are
extra sensitive to the DNA-damaging effects of radioactive energy.

The cumulative weight of evidence from the three large relevases of radiation (Chernobyl, TMI, and

Savannah River), confirm that infants and children are most sensitive to damage from low levels of ionizing
radiation. (See Attachment)

A Moral And Ethical Responsibility To Protect Future Generations

> Evidence of harm to fetuses and children is overwhelming. We urge NRC, the agency with the
mission to protect the public from nuclear power plant radiation, to now take crucial precautionary
action for more protective radiation standards that will prevent unnecessary harm to all fetuses and
children around nuclear plants.

Costs of Preventable Childhood Cancer, lliness, and Disability: The Price We Pay

» Costs, both physical and financial, for unnecessary and preventable lifelong disease and disability
are obviously astronomical and avoidable. Links between radiation exposure and a broad range of
childhood iliness, disease, and disability should no longer be disputed by anyone.

» Financial costs to owners of nuclear plants for providing more protective measures regarding
_nuclear power plant radiation releases would pale by comparison to the costs society pays for
preventable childhood cancer, illness, and disability.

Since Limerick Nuclear Power Plant went on line in the mid 1980s,
There Are Alarming Cancer Statistics in Montgomery County
And Even Worse In Communities Near Limerick Nuclear Power Plant. (See Attachments)




Alarming Increases In Many Cancers after Limerick Nuclear Power Plant went on line in
Montgomery County, home of Limerick Nuclear Plant. (PA Cancer Registry Statistics)

- Cancer Death Rate (1995 to 2004) FAR Higher In 13 Townships and Boroughs Near
Limerick Nuclear Power Plant, compared to the rest of Montgomery County.

Childhood Cancer — Alarming Statistics

- 71%Increase in Childhood Cancer Deaths (Ages 1 to 14)- Montgomery
County. 1980’s to 90s - Surrounding counties, state, and nation went down

- 92.5% Above National Average — (Ages 0 to 19) 1995 to 1999 in communities
close to Limerick Nuclear Power Plant — showing an upward trend from 30%
higher than the national average in the late 1980s to 60% higher in early 1990s

Thyroid Cancer Absolutely Soared In Montgomery County since Limerick went on line.

- About 75% Higher than the U.S. Rate - 1998,1999, and 2000, Montgomery
County’s Thyroid Cancer Rate - Thyroid Cancer Incidence is rising across the nation
which increases the significance of these shocking increases in Montgomery County.

- 128% Increase — Montgomery County 1985-86 to 1996-97 A broad range of
thyroid problems have also been reported in alarming numbers.

- Thyroid Cancer Incidence in PA is highest in counties closest to the concentration of
nuclear power plants, and in the predominant wind direction from them.

Leukemia Significantly Higher - Montgomery County and 6 borough/township area near Limerick

40% above other parts of the tri-county area for at least 15 years - Total of 106
cases from 1985-99

- 48%Increase in Montgomery County (1985-86 to 1996-97)

- Almost double the state average (1985 to 1994).

Breast Cancer - Significantly Higher In Montgomery County (See Attachments)
- 61% Increase - 1985-86 to 1996-97 - Rising Incidence

39.2% Higher — (1995-1999) Female Breast Cancer - Compared to the Nation and Tri County
6 Municipalities — 1995 to 1999, in just five years, a total of 263 women were newly diagnosed with
Breast Cancer. Among young adult women the most frequently diagnosed cancer, by far, is breast
cancer. Considering that breast cancer is a national epidemic, this is cause for precaution.

Female Breast Cancer By Age (diagnosed 1995-1999) - Compared to the National Average

Age % HIGHER than U.S.
0-29 +15.3 %
30-44 +51.4%
45-64 +39.3%
65+ +286%

- Breast cancer is an epidemic across the nation. There is major cause for concern when
breast cancer rates in communities near Limerick Nuclear Power Plant are 51.4% higher
in young women 30 to 44, and higher in every other age group. Breast cancer links to
radiation exposure are well established.

Breast Cancer went up in the Philadelphia area after Limerick Nuclear Power Plant
started, while going down when a nuclear power plant closed in San Francisco.



e Brain Cancer

- Almost Doubled in Montgomery County in a 5 year period - 1995 to 1999

- In Pottstown, (Limerick Nuclear Power Plant mailing address), Brain Cancer Rates Are
Significantly Higher Than State Average Or Any Municipality Within 12 Miles.

- Brain/Central Nervous System Cancer
32.5% HIGHER than Tri-County
38.3% HIGHER than U.S.

e State data shows that Malignant Tumors are far higher than the state average, and
even far higher than Philadelphia and Reading. (See graph)

Whether radiation releases are accidental or allowed is irrelevant. Limerick Nuclear Power
Plant's allowable levels of planned radiation releases from routine operations, as well as
unplanned radiation releases from leaks and accidents could be a major factor in the alarming
cancer and tumor increases in the areas near Limerick Nuclear Power Plant.

» The BEIR VIl Report provides a link - "In BEIR VII, the cancer mortality risks for females are 37.5
percent higher. The risks for all solid tumors, like lung, breast, and kidney, liver, and other solid
tumors added together are almost 50 percent greater for women than men, though there are a few

specific cancers, including leukemia, for which the risk estimates for men are higher." (Summary
estimates are in Table ES-1 on page 28 of the BEIR VIl Report prepublication copy, on the Web at
http://books.nap.edu/books/030909156 X/html|/28.html.)

The broad range of nuclear power’s ionizing radiation has been shown to attack many parts of the
body - the thyroid, lungs, liver, spleen, kidneys, ovaries, bone, muscle, and skin. (See Chart)
¢ In Montgomery County, home of Limerick Nuclear Power Plant, in addition to alarming
increases in thyroid, leukemia, and breast cancers listed above, there are other alarming
cancer increases in other organs from the chart above. For example: Montgomery
County Increases 1985-86 to 1996-97 - Kldney Cancer increased 96% and
Skin Cancer increased 72%.

A long list of studies by independent experts has long provided evidence that there is no safe
dose of radiation so low that the risk of a malignancy is zero. (See Attachment)

Massive independent research over the past 20 years provides compelling evidence that
exposure to radiation at any level can increase the risk of damage to tissues, celis, and DNA,
leading to risk of cancer, leukemia, birth defects, genetic mutations, reproductive disorders,
cardiovascular disorders, endocrine system disorders, and immune system damage. There is
evidence that specific kinds of ionizing radiation from nuclear power plants is linked to damage of
specific organs in the body. (ldentified On Attached Chart Above)

e Many rising cancers in Montgomery County are in parts of the body (listed on the
attached chart) shown as impacted by specific kinds of ionizing radiation from nuclear
power plants.

NRC’s Irresponsible Dismissal Of BEIR VII Conclusions Cause Lack of Trust And Harm

June, 2005, the BEIR VII committee of scientists concluded no level of radiation dose is safe, yet
ten months later, at an NRC annual meeting on Limerick Nuclear Power Plant in Limerick, an

It is difficult to understand why NRC employees have made conclusions and statements to us
which deny evidence of harm. We have encountered a casual, dismissive attitude about radiation
standards and exposure risks from NRC employees. That is both unfortunate and absolutely
unacceptable. It is difficult to have confidence in NRC employees who make claims which defy
both science and logic.



NRC employee used irresponsible deception to discount the BEIR VIl report.

Fetuses and children are far more at risk from radiation levels permitted to be released at
Limerick. ’

Our question concerned elevated cancers, infant mortality, and other childhood disability around
Limerick and their relationship to NRC'’s outdated, unprotective radiation standards based on the
average male, not fetuses and children.

¢ An NRC employee claimed BEIR VIl scientists did not recommend more protective
standards in their June, 2005 report and therefore, current standards are protective.
Video of this inexplicable comment is available upon request. That NRC response was
illogical, irresponsible, and deceptive.

- Why wouid the National Academy of Science report recommend any level as
safe above ZERQO, when their report said there is no safe level?

e The NRC employee also stated that Limerick Nuclear Power Plant’s radiation emissions
were well below “acceptable standards”, a statement he cannot prove.

- This statement ignores the BEIR VIl report claiming no level was safe.

- There is no attempt to account for the additive, cumulative, and synergistic harmful health
impacts of all the kinds of radiation released from Limerick.

- Exelon, the company with a vested interest in the outcome, is doing all the monitoring,
testing, and reporting. Considering what has happened at Exelon’s nuclear plants in
Chicago, it is difficult to have complete trust in radiation emitted into our water, air, and soil
here. In addition, it appears Exelon is not required to test, monitor, or report on all the
kinds of radiation associated with nuclear power plants.

- Without site specific independent and comprehensive testing of our, air, water, soil, or the
bodies of our children, to know exactly how much of what kinds of radiation exposure
people around Limerick are exposed to regularly (not to mention accidental releases), the
NRC employee irresponsibly claimed Limerick’s radiation releases were not causing a
threat to our children based on levels released by Limerick.

- There are no NRC studies to show levels of radiation in the bodies of our children.

- The Radiation and Public Health Project collected teeth of children in our area to measure
for Strontium-90 radiation, and found high levels of Stronitum-90 in the teeth of
children around Limerick Nuclear Power Plant. See Attachments — RPHP
Reports and Graphs)

« BEIR VIl Report estimates the differential risk for children. For instance, the same
radiation in the first year of life for boys produces three to four times the cancer risk as
exposure between the ages of 20 and 50. Female infants have almost double the risk as

male infants. (Table 12 D-1 and D-2, on pages 550-551 of the prepublication copy of the report,
http://books.nap.edu/books/030909156X/html/550.html).” (excerpted from
http://www.ieer.org/comments/beir/beir7pressrel.html)

» To truly protect children and other vulnerable populations, NRC radiation standards
should be ZERQO. Exposure at any level above zero should be unacceptable to NRC
based on the body of evidence of harm and the BEIR Vil Report.

> However, it is a start if NRC demands far more precautionary regulations
based on recognition of the unique impacts of radiation exposure to
vulnerable populations, especially children. Clearly, more protective radiation
standards are long overdue and crucial for the future health of our children.



> Inexplicably, to date, NRC failed to provide more protective radiation
standards that would be more precautionary of children, fetuses, and the more
vulnerable such as those already sick. Harm from radiation exposure at any
level can no longer be disputed and should NOT be denied or ignored by NRC.
Ignoring and/or denying the reality continues to unnecessarily jeopardize the
public, especially fetuses, children, and those aiready sick.

> Hopefully, with more protective regulations, NRC employees will start to take
radiation exposure more seriously and make more responsible comments and
decisions regarding radiation health impacts to the public, especially fetuses
and children.

Protecting The Public From Radiation Emissions
Into Their Air, Water, Soil, And Bodies

From Routine Releases and Accidental Radiation Releases At Nuclear Power Plants

Should Be A Moral And Ethical Obligation For NRC

Necessary Actions For Protecting The Most Vulnerable Populations
In NRC Radiation Standards

1.

Protect the most vulnerable by accounting for more vulnerable populations in NRC
standards.

Recognize “allowable” levels are not safe. NRC'’s "allowable" levels of radionuclides are
NOT conservative or protective enough for vulnerable fetuses, growing infants and
children, the elderly, and those in poor health. They are based only on the obsolete
"standard man", a healthy, white male. They also ignore women, who are, according to
the BEIR VII Report, 37- 50% more vulnerable than standard man to the harmful effects
of ionizing radiation.

Consider radiation damage from inhaling or ingesting radionuclides. NRC does not

consider the effects of internal radiation from ingested or inhaled alpha and beta emitters.
The amount of polonium-210 that recently killed a former Russian intelligence officer was
inaccurately considered by IAEA and NRC to be of the lowest possible risk because NRC
failed to account for internal radiation damage. '

Recognize there is no safe dose. Further, regarding low dose radiation, the BEIR V|
panel has concluded, “It is unlikely that a threshold exists for the induction of cancers...
Further, there are extensive data on radiation-induced transmissible mutations in mice
and other organisms. There is therefore no logical reason to believe that humans would
be immune to this sort of harm.”

Recognize that the public is exposed to additive, cumulative, and synergistic radiation
doses, far greater than the exposure threat from just one dose of one kind of radiation at
a time as evaluated under current standards. Evidence suggests the public can no
longer afford to accept radiation standards which are based on illusion. It is long past
time to stop ignoring the magnitude of the potential health impacts from additive,
cumulative, and synergistic doses of all radiation exposures, especially to those who are
unfortunate enough to live around nuclear power plants.

NRC should protect all members of the public from all types of excess radiation exposure
from nuclear power and its fuel cycle, gamma, alpha, beta, neutron, particulate, fission
products, noble gases, etc. and that measurement and monitoring should include all
forms and pathways, not just gamma at the fence line.



7. NRC should recognize that low levels of radiation exposure over time can be just as
harmful as one high level dose, and make more responsible decisions to immediately
warn the public based on any radiation release above normal.

8. Radiation limits should include accidental nuclear power plant releases, as well as the
planned everyday radiation emissions from routine operations.

9. Recognize that it is far more costly to the public, than it is for the nuclear industry, if NRC
allows nuclear power plants to avoid spending what is necessary to provide all available
filtering and monitoring technologies for their radiation emissions into our air, water, soil,
and eventually our bodies. '

10. Recognize that prevention is key, due to the fact that some radionuclides that are
released into the air, water, and soil and their by-products can continue to damage
human health for millions of years. Costs for more protective filtering and monitoring
technologies pale by comparison to public’s costs if NRC fails to require available
prevention technologies. NRC should not succumb to the nuclear industry’s quest to
reduce economic costs, including deferring maintenance which can increase the radiation
released — and the risks. For what are the true costs to the public if NRC fails to take
more protective action now?

Petitioner's Request

ACE commends and is thankful that the petitioner is requesting NRC to prepare a rulemaking that
will require that the NRC reconcile its generic environmental impact statement for nuclear power
-plant operating license renewal applications with current scientific understanding of the health
risks of low-level radiation, including but not limited to those discussed in the National Academy
of Sciences Health Risks From Exposure to Low Levels of lonizing Radiation: Biological Effects of
lonizing Radiation (BEIR) VIl Phase 2 Report.

o However, we Lirge NRC to require more protective radiation standards for all older
nuclear power plants to protect fetuses, children, the elderly, and those already sick
around Limerick Nuclear Power Plant and others.

For A Safer Healthier Future ACE URGES NRC To Exercise Precaution

We appreciate this opportunity to provide NRC with comments. We hope that as NRC
Commissioners you will consider each of our comments, as though your children and
grandchildren or other family members were living in the shadow of Limerick Nuclear Power
Plant.

Please send a written response to:
ACE President, Dr. Lewis Cuthbert

P.O. Box 3063
Stowe, PA 19464
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‘ From: "AceActivists @ Comcast.net" <AceActivists @ Comcast.net>
To: "NRC Secretary" <SECY @nrc.gov.>
Date: Mon, Jan 29, 2007 8:28 AM
Subject: ACE COMMENTS - MORE PROTECTIVE RADIATION STANDARDS

To: NRC Secretary

Please review and consider ACE attached comments and requests for more
protective radiation standards - PRM-51-11

The attachments that are referred to in our comments will be provided in
hard copy by mail.

Thank You,

Dr. Lewis Cuthbert

President

Alliance For A Clean Environment
(610) 326-6433
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RADIATION-NO SAFE DOSE

 WASHINGTON - June 29, 2005

A new report from:

The National

Academies’ - THE NATIONAL ACADEMIES
National Advisers 1o the Hotion on Sciends, Enginesriog, ond Sedicins
Research PARCRIAL SCATEMY TS SIEES « MASIYONAL AKATEIRE CF L-;wm + VST OF MEDKCRE + MATITHH SEEARDS SO

Council says:

“A preponderance of scienﬁfic evidence shows that
even low doses of ionizing radiation are likely to pose
some risk of adverse health effects.”

Specifically, the committee's thorough review of available biological and
biophysical data supports a “linear, no-threshold" (LNT) risk model, which -
‘says that the smallest dose of low-level ionizing radiation has the potentlal
to cause an increase in health I‘ISkS to humans

In the past, some researchers have argued that the LNT model exaggerates
adverse health effects, while others have said that it underestimates the harm.
The preponderance of evidence supports the LNT model this new report
says.

"The scientific research base shows that there is no threshold of exposure
below which low levels of ionizing radiation can be demonstrated to be
harmless or beneficial," said committee chair Richard R. Monson, associate
dean for professional education and professor of epidemiology, Harvard School
of Public Health, Boston. - The study committee defined low doses as those
ranging from nearly zero to about 100 millisievert (mSv)

"The health risks - particularly the development of solid cancers in organs
— rise proportionally with exposure. At low doses of radiation, the risk of
mducmg solid cancers is very small. As the overall lifetime exposure
increases, so does the risk."

'The report is the seventh in a series on the biological effects of ionizing radiation.

The report was sponsored by the U.5. departments of Defense, Energy, and Homeland Security, the U.S. Nuclear
Regulatory Commission, and the U.S. Environmental Protection Agency. The National Research Council is the principal
operating arm of the National Academy of Sciences and the National Academy of Engineering. It is a pnvate nonprofit
institution-that provides science and technology advice under a congressional charter.



RADIATION
NO SAFE DOSE

“There is no safe level of exposure and there is ho dose of radiation so low that the risk of -
a malignancy is zero”--Dr. Karl Z. Morgan, dubbed the father of Health Physics.1

«_..there is no safe level of exposure to ionising radiation, and the search for quanitifying
such a safe level is in vain.”—Rosalie Bertell, PhD.2

In 1940, several members of the US Committee on X-Ray and Radium Protection
“proposed that the [radiation exposure] standard be lowered by a factor of five in
response to the accumulating evidence that ANY amount of radiation, no matter how
small, can cause genetic damage, injuring future generations.” Gioacchino Failla argued
~ against the lowering of the standards saying that “if genetic damage were to be a

consideration for standard-setters, then logically no radiation exposure should be
allowed.”3

““...the human epidemiological evidence establishes—by any reasonable standard of
proof—that there is no safe dose or dose-rate...the safe-dose hypothesis is not merely -
implausible—it is disproven.” Dr. J.W. Gofman 4

“One thing we should take from this (1991 study of Oak Rldge weapons workers by

Steve Wing, et al.) is that there isn’t any safe level of radiation exposure..
.- Dr. Carl Shy 5.

“The reanalysm (of Hanford worker data) provides no support for the idea that...there i is

reduced cancer effectiveness of radiation at low dose levels...” Drs. G.W. Kneale and A.
Stewart 6. :

“There is evidence that single tracks of all types of ionizing radiation can induce a variety
of damage including DNA double-strand breaks which are believed to be critical lesions
in radiation exposure. There is also a body of experimental evidence that argues against -
an error-free DNA repair system operating at low doses of ionizing radiation that might

result in a dose threshold for the induction of gene and chromosormal mutations.” MP
‘Little and CR Muirhead.7

“An important feature of alpha irradiation is that, ﬁo matter how low the total dose to the
whole body, a substantial dose of radiation (approx. .5 Gy) is delivered to an individual
cell if it is traversed by a single alpha particle.” E Wright 8.

Compiled by Cindy Folkers Nuclear Information and Resource Service, 1424 16™ Street NW Sunte 404
Washmgton DC 20036; 202-328-0002; nirsnet@nirs.org website www.nirs. org
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ALARMING
Montgomery County ‘

- CANCER

- STATISTICS

| Source: Pennsylvania State Cancer Registry‘- From 1985-86 To 1996-97 '

Largest Increases In Newly-Diagnosed Cases Occurred For The Following Cancers:

. Prostate  Increased 132%
e Thyroid Increased 128%
) Kidney | Increased  96%

¢ Multiple Myeloma Increased 91%

e Hodgkin’s Disease Increased 67%

) Non-Hodgkm’s Lymphoma 61%

. Breast " Increased 61% :

. .Pancr'eas | In’creaoéd 549
. Leukemia | Increased 48%

Limerick Nuclear Power Plant Is Located In Montgomery County
It Releases Radioactive Gases And Liquids Into The Air, Water, and Soil
| During Everyday Routine Operations '




Alarming Statistics

Deaths from Neoplasms in Children Ages 1 to 14
1981-89 vs. 1990-98 CDC Website

~ Childhood Cancer
B Montgomefy County +71 70 I’”hcl;e_as..e

‘Childhood Cancer Deaths in Montgomery County are UP, .
 while DOWN in neighboring counties, PA, and the US

~ Chester County - 29}.0% DécteaSe
Berks County - 30.5% Decrease

- Pe'nnsyl‘vania" - 17.1% 'Décreas‘e

- US. - 21. 2% Decrease

* Children Are The Barometers Of Our Society
These Facts Should Serve As A WARNING

Montgomery County is the home of the Limerick Nuclear Power Plant which first went on
line in the mid 1980’s. Radiation emitted from the Limerick Nuclear Power Plant could be a .
Major Factor in increased childhood cancer deaths in Montgomery County. The Chernobyl
experience confirmed a valuable lesson: Children are by far the most vulnerable to
radiation exposure, even in relatively small doses. The American Academy of Pediatrics
states that children are extra sensitive to the DNA-damaging effects of radioactive energy.

The Alliance For A Clean Environment (610) 326-6433



CHILDHOOD CANCER

92- 5 % ABOVE NATIbNAL AVERAGE ‘

(Ages 0- 19) All Cancers Dlagnosed from 1995 1999

"

Pottstown West Pottsgrove Lower Pottsgrove, Upper Pottsgove, North Coventry, Douglass Berks Township

Almost 100% Higher Than State & Tri County Averages.
Other PENNSYLVANIA - 2.9%

" Other TRl CQUNTY (Montgomary, Berks, Chester) - 0.8 % BELOW NATIONAL AVERAGE

Major Types of Cancer in Children - Compared With U.S. Rate 1990-1999

1

Type of Cancer - 7 Cages 0-19

Rate per 100,000

Gr. Pottstown  U.S.
All Cancers - 40 28.33 16.04
Leukemia . 13 9.21 3.89
Brain/Central Nervous Sys. 7 - 4.96 2.98
Kidney/Renal Pelvis =~ S 354 0.73
Non-Hodgkin's Lymphoma 4 2.83 1.04
All other : .11

(Source: PA Cancer Registry)

Note: Rates calculated using 1990-89 annual Greater Pottstown population 0- 19 of 14, 120

For example, léukémia rate = 13 cases/10 years/14,120 x 100,000 = 9.21.
Joseph Mangano, MPH MBA Radiation and Public Health Project New York, NY June 25, 2003

» Rates are MUCH HIGHER for FOUR of the CANCERS most common in children.
> .Rates are SIGNIFICANTLY HIGHER for ALL CANCERS and LEUKEMIA
> Rates are BORDERL[NE SIGNIFICANT for KIDNEY/RENAL PELVIS.

BELOW NATIONAL AVERAGE

%AboveU.S. Significance

+ 76.6
+136.8
+ 66.4
+384.9

+172.1

p<.02
p<.055

p<.09 .

Hait of Chlldhood Cancers Above Are Leukemia and- ‘Brain/Central Nervous System Cancers

Both have been associated w:th radlatlon exposure.

HUPWARD TREND

Late 1980’s about 30 % HIGHER than the NATIONAL AVERAGE
Early 1990’s abouit 60 % HIGHER than the NATIONAL AVERAGE

' :‘Late 1990°s up to ‘92, 5 °/o HIGHER than the NATIONAL AVERAGE -
"_‘Late 1990's almost El 00 %. HIGHER than' the STATE and TRI COUNTY

NatlonWIde caficer is the #1 disease- related death in’ chlldren AH chlldren are exposed to similar
environmental pollutants including pesticides and hérbicides, cleamng chemu:als mold, second hand -

smioke, vehicle emissions, and even genetic facfors.

Logic suggests that when major cancer causing

pollunon sources are added factors to overall'common causes for cancer in children, rates will be far higher.

. Limerick Nuclear Power Plant’s
Routine Radiation Emissions And Accndental Radlatnon Emissions

Into Thé Air, Water, and Soil Are Logically A Major Factor In Why Chiidhood Cancer Rates

Have lncreased So Dramatically In Communities Listed Above



It's not. surprising that chlldhood cancer rates in this area

" have skyrocketed above the natlonal state. and tn county averages.

1.~

2.

ACDC report conﬁrrned vast numbers of chermcals mn the bodles of people

The Radxatlon and Public Health Pro_]ect confirmed that chﬂdren in-this region have hlgh
levels of Strontium-90 radiation in their teeth. This study, while only looking for one

. kind of radiation in our children, Strontium-90, it confirms that the. radiation released at -
. Limerick Nuclear Power plant is gettmg into the bodies of chlldren in, the area.

. Stronitum-90 is nota naturally occumng radxauon

March, 2003, EPA reported that fetuses and chlldren under two are the most vulnerable
o certain cancer causing.and mutagenic chemicals. (10 times more vulnerable). Children

3to'15are 3 tlmes more. vulnerable The youngest in society are most susceptible to the
effects of radlatton :

Developing fetuses; lnfants, and children are mos_t susceptiblé to the harmful effects of
_radiation Childhood cancer is a key indicator of impacts. Pregnant women in this

region and then their newborn babies are exposed to the routine and acmdental rad1at10n
‘releases from leenck Nuclear Power plant.

" When babies are born with toxic chemicals in their bodies, then exposed datly through
their lungs, skin, and eyes to an additive, cumulative, and synergistic combinations of

foxic chemicals, mcludlng the most damagmg, radiation, the harmful impacts we have
uncovered should not be surpnsmg

- Skyrocketing childhood cancer rates are not the only sign that leerlck Nuclear Power
. Plant’s routine and accidental radlatxon emissions may have had harmful lmpacts on our
region’s. fetuses and chﬂdren as evidenced by

Documented:

v Elevated infant and neonatal mortality at rates far h1gher than the state average, -
and even hlcrher than Phlladelphla and Readmg

\/ Leammg d1sab1hty increases at rates twwe the state average (1990 to ?000)

Beyond the unbearable sufferlng of children and their famllles as a
result of chlldren cancers and hfelong dlsabllltles, there are '
astronomical financial costs

Those astronomlcal costs for unnecessary enwronmentally linked
dlsease and dlsablllty in our children can and must. be prevented w1th a
‘pol|t|cal will to reqmre the necessary precautlonary measures,

Unnet':essary' tOXIc eXposure can and must be preVented espemally for
the radiation releases from routine operatlons and accldents at nuclear
power plants.

Alliance For A Clean Environment
' (610) 326-6433 ‘
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Embargoed until 1 p.m., April 14, 2005 Contact Joseph Mangang 484-948-7965

. CHILD CANCER SOARS IN MONTGOMERY, PHILADELPHIA COUNTIES
‘ RISING RADIATION FROM LIMERICK NUCLEAR PLANT MAY BE CAUSE

L1mer1ck PA April 14 2005 - Rates of leukerma and other cancers in Montgomery and

~ Philadelphia County children have soared since 1990, when nanonal rates are either unchanged
- Or dechmng, according to a new report presented today ‘

The unusual increase may be due to arrborne radloactlve emissions from the’ Ltmenck nuclear '
plant entering children’s bodies. A study of Strontium-90 (a’ chernical found only in nuclear
weapons and reactors) found local rates rose 26% from the late 1980s to the early/rmd l990s

“Infants and children suffer most from radranon exposure says loseph Mangano Natlonal
Coordinator of the Radiation and Public Health Project (RPHP) research group, and author of
both the cancer and tooth studies. “Higher local levels of Sr-90 and childhood cancer after
Limerick began operations must be taken seriously by plant operators and regulatots.”

Limeri’c‘k,. a plant with two reactors, began operations in Decembe’r' 1984 and reached full -

capacity in January 1990. During the early years of operation, cancer and leukemia death rates

for children under age 15 in both Montgomery and Philadélphia Counties were well below the’
nationdl rate. But in the post—sta:tup period (1991-2002), cancer mortality jumped 48.0% and
22.3%, respectively, compared to a national decline of -20.3%. For leukerma deaths, Tates -
rose 16.0% and .46.4%, compared to a pational decline  of -27. 6% Montgomery and.
Philadelphia counties lie southeast of Limerick, Whlch is the downwmd drrectlon for much of

" the year

RPHP collected 150 baby teeth from Pennsylvama chlldren as part of a natronal study of over
4,000 baby" teeth. In medical _)oumal articles, RPHP found that Pennsylvania had the highest

-average Sr-90 in teeth of any of the six states with $ignificant numbers of teeth; and that the
- Limerick’s average was highest near seven-nuclear plants studied, especially in the Pottstown

area, where ererrck is located

Since '1998' Lirr'mrick’s reactors have operated over 96% of the time, raising concerns whether

~ an aging plant may be releasmg more harmful radioactivity into the environment.. Data were
made available on the day that U.S. Nuclear Regulatory Commission officials held a public
' meetmg with Exelon Whlch operates the erenck plant to assess its 2004 performarice.

' Hrgh local rates of cancer mclude adults as Well as cluldren Of the 60 most populated U.s.
counties, Philadelphiz has thie ‘highest age-adjusted cancer death rate, both for whites and-
‘blacks, frorn the per1od 1997 2002 About 4 OOO Ph]ladelphra resrdents die of cancer each

year. -



CHE zdﬁ‘%{}:{‘f‘ :
LESSONS LJR’“\IED

Fortt ummuiy scientists have not
ad much opporimity to sindy the

fects of 2 muclear emergency oa-
fmman beings. Nuclear weapons
1zve been used only twice agaimst
>eople, in Hiroshima and Nagasald,

fapan, near the end of the World
war IL There have bean only a--

randful of muclear reacior mek-

owss, and omly oné that released,
Jeadly levels of radioactive energy: i
it ocenrred in Aprit 1986sat a aucle-

aT reactor m Chcmobyl, Ukraine.

':mergen;y large enough to threat- -
=n'the health and well-being of nil-

Goms of people. During that catas-

trophe,.one of the main reactars of
the, power plamf.melted dows, .

releasing-an estimated 120 million

ceries of radioactive material. The

surrosnding Iexid was heavily con-

mnated with plofonbim and
céstum, as well a5 with dangerous
levels of radioactive iodine.
U‘ﬁm&ely W—M 21,888
sguate kilometers of land weie
G:)H;‘zminaied, and about . 135,000
people weze pexmanently evacnated.

e*'ts later ys‘amatud that 17 .

mﬂh&n people were exposed o

exeess radiation, incleding 2.3 mi-.

bne childem living in easterm

Rassid, southera Belarns, and

nésther Ukrame

At first, scientists did not appre-
ciate the threat posed by high levels .
of radiclodine released dma the
meltdown. It did not fake long,
however, to start seeing the effects. .
Within* fosr years; there was a - ,
$hasp spike in the intidemce of -

thyroid cancer! This incrsase

Oocurred - i chiidrem who had

*scm*:red Less than 30 rems of .

S Sl
sBcrodme to the L_yLusu. %ﬁum

is years, more thaw 1,000 cases of

fhyroid cancer had been reposied

mr the affecied aveas 2 3040 5B
fodd incresse.® AN oF 1Ht coses,

according to the World Health
Croanization, were “most probably

concentration of tiny capillaries in
the kmgs. Ths leads fo greater

sotely atithhutable to this single’

radicactivily sxposnre from he

. refease of radicactivity td the eavi-

' same amount of radicactive mats-

romment ™ Sigmificandly, none of
these areas made potassinm iodide.

widely available.
Followmg the Chemobyl melt-

' down, Poland immediately distribug= -

ed 17 mi{hon doses of potassium,

“jodide, indluding 10 million 1o chil-

dren. This was the first Hme scien-

sts had an- 0pportuxmy to: stady
Fhe side effects of potassimen iodide

i a large POplﬂatiOn The news
was enconraging: side effects were

-clinically insignificant ¢
Awfnl as it was, the Chernobdl -

experience confimmed- ¥ valuabie -

-Jessepzchildren-are by far the most.

wlnerable to radiation exposure,

even - in relatively“small”’ doses,”
_ Chﬁd;en exposed to radiation suf-.
 fer from ‘lisher rates of certain

childhood cancers, especially

Ieakemia and thyroid camcer, and,”
have a greater bkeklidad of devel:

_pme ‘breast cancer as adalts.]
Children’s- greater vulncrabﬂztv
fo radiation exposure Is atiributable
to several factm:s according to
thé American ‘Academy of

Padmamcsf First, children have Hoh-

“_er mmute ventﬂanon, or 2 hlgher

. dal Second, children are exira sen-

sitive 1o the TPNA-damaging efects

of radipactive emergy. Fmally, chi-

dren are maore likely than adwlis 1o
suffer fronrfong-ternr psychological

. mjmy dne to a rathaﬁon dzsastpz.

GUIDELINES FOR
PROTECTION

Fortunately, adults and child:&a '

who are given potassiam iodide ey

‘be completely protected ffem
radiciodine. According to the

Federal Register, “potassivm f{}d&ﬂﬁ
should be stockpiled and distribiss

o emergency workers and imstine -

tionalized persoms for radictogical
emergencies at a muclear power

plant and its wse shouwld be consid-
yered for the general public withm
the 10-mile emergency plamming . -

zone of a maclear power plant”?
Sigrifficantly, however, this is

| only a recommendation. The fHinal
decision to stockpile potassfum

iodide Has been left t¢ state and
local govermments. Althongh the
NRLC has made freu doses available

o local governments, a significant




‘Thyroid Cancer *

_ 1985-86 to 1996-97 , ,
Montgomery County’s Rlsmg Cancer Incldence Shows A

128% Increase

1998,1999, and 2000,
Montgomery County’s Thyrmd Cancer Rate Is About

75% Hther

‘Than the U.S. Rate (whlch is also rlsmg)

The Greater Pottstown rate for 1995- 1999 is 6.0,
Just higher than the U. S. rate of 5.9, but lower than the county rate

Thyrold Cancer Rates
Have Absolutely Soared In Montgomery County o |
Home Of The Limerick Nuclear Power Plant Since The Mld 1980’s.

erenck Nuclear Power Plant ls erely A MAJ OR Factor, '
Specrfrcally Radroactrve Iodme Partrcles Emrtted From ererrck.

Radlatlon Emltted From The leerlck Nuclear Power Plant -
ls Breathed ln And Can Also Be lnge ted In Mllk And Water.

‘It can' take years between exposure

: other areas such as eastern Con
Z-Chernobyl accident there was a:
‘cases; according the World"

to the release of radroactlvr '

‘|| relatlvely are. |

rrse after 1995 |s not a surpnse ThIS was found in: v



RATE

19852.7.194.5
1986 5.1 38 4.6
1987 5.8 4343
19883.227 4.3
1989 3.6 31 4.6°
1990 3.6 31 4.7
1991 4.5374.7

1992 5.7 465.1°

© 19935.5454.8 .
1994 4.8 4153 -

1995 4.9 425.5
1996 7.3 62 5.6
1997 7.4 68 5.9
1998 10.4 93 6.0
1999 12.3 107 6.
2000 10.1 89 6.5

3.

THYROID CANCER INCIDENCE, MONTGOMERY COUNTY MONT. ADJ RATE CASES US




THYROID CANCER INCIDENCE BY STATE
-1999-2002 R

Expressed in Cases per 100,000 popuiation, adjusted to 2000 U.S. Standard
Includes 38 states plus DC. Source: http://wonder.cdc.gov -
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THYROID CANCER INCIDENCE, U.S.

1975-2003
Expressed in cases per 100,000 population
Adjusted to the 2000 U.S. standard population -

I95

85




- - 1997 2603
THYROID CANCER INCIDENCE RATE
" BY PA COUNTY .

(Ad]usted to the 2000 U S. Standard Population)

b it e ot et poeie b L e

] nghest (rate > 10.2 per 100,000 pop. )

*'N'uc'léz_:;‘r be\t&eriPIhntg B

o R I } _;deest-‘(rate»<6.4 per100,000 pop.)

- o pe—

 WARREN MGKEAN | e

- CRAWFORD

ey A FOREST %
i 'VENANGO o E“‘
MERCER

LYCOMING
MONTOUR

— CLARioN JEFFER -
w. /. L. ) ',1_";.
[ I B Y
~ BUTLER | ajm- | P
c| | sTRONG v (sm'oen WIS,
| BEAvER N/ s
% CAMBR o 2l A
< ALLEGHENY o { \g\\y‘ A —
| ; . _ . 3 04 <((4‘
peRRY (i U
WESTMORELAND i ,*'9/,;,\.\ Oy >

WASHINGT ON

Fhiiadaipy

SOMERSET | BEDFORD
y ) PHIlADELPHIA

| GREENE 3

5 ‘ _f




Leukemia

Montgomery County
~ 1985-86 to 1996-97

"Up 48%

Source: PA Cancer Registry Statistics

From 1985 to 1994

West, Upper Lower Pottsgroves,
Pottstown North Coventry, Douglass Berks Townshlp

Leukemia was aimost DOUBLE
The State Average

Source: PA Cancer Registry Data

" Low-Level Radlatmn
Is Linked With Leukemia

, Since 1985 \
Limerick Nuclear Power Plant

Released Radiation Into The Air, Water, Soil
~ Every Day During Routine Operations




low-level
Aradlatmn

M Studies of children. ex;:osed
o Chenmbyl fatlout while in
the womib ahow 'elsvabe& lev- .
els of the chricer’

Ama(d!’)tu

HKEW YORK - Fnr fhe i'irxt
Ezme researchers hasre tieteeted

v th : i )
clear &isaster, mising distnthmg

questions about theeffects of
eyaryiay, iaw-le\rel rndiahun on
enrly pregnantg.

Infant lenkemia rates mace

than doubled ameng Greek chil- .

drén who wefe expos-*ﬁ to the
nuclear power plants [aloat

whiie in the early sieges of preg-

nancy, secording to & study- xe-
leased Thucsday.

. The radiation exposure fa.

Breece was only up to five imex
Yigher than what Greeks nommal-

1y would have received in tha o

rear afier the accident.

" That spggested fo fhe re-
rearchers that even the low lavels

el a:adiaﬁun pevple sre exposed
to every'day ~ nuich of It naturally
occnning in u{;od, wafer and the

ere I 8l over

. *Thix
abjecﬂonl f::nm psople 'wﬁa f.hlxik )
th xnrge‘:y n\rer low’

d .one; of

VEIR EXE oY
‘the Anthors; ﬁimit:inx'l‘richnpou—

los of the H&rvar& Center for Can-
cer Prevenfion inBoston, -

The study, published in thex

journal Nature, is the first indica- .
" fin emia tatea :might have

ther studies
. have fomnd etavatedmtas of th¥~_

xold cancer amongic dﬁ:en. £

-The" ressarchers” coﬁected o
infornidtion o 1.3 miflion chil- -

dreir batn ln Greece during the
- 19B0E A

Among $hose born ‘In. the
monthi after ‘Chernobyl] the re-

gearchers : foitnd,  children . in

parts of Greece exposed to fhe
" fallout were 28 times’more Bkely
to suffer from lenkemia then .-

thely une;xposad «aunierpazis.
- -Radistion expobire’in Gresee
was mach lower than in Tegions

cluser ‘ta the aceident, which
- ﬁccutreﬂnear&e‘[}kminisndb e

of Klev

contrihuia toacan L

n Enmpe oyerall, abont che -

.- 4n 2,008 c‘hifiﬁren develops fen

Eennx?bj theage of 15. The can-
eet; which Hifects fhe tissnes that
generate blood cells in the bone

.- . marrow and lymph system, ls .
- fatal, for about three out of fonr

h:iants whao get the disease. '
- Among epidemioclogists, Fhe .

. dangers of low radiation deses

from such Sources as X-rays and -
natnral radon gas are ereatly dis-
puted. .

. Some reaaarchexx point out
that thers is Hitle direet informs-

o Hion about Jow- -dosEs; because the

health e&7ts of radiation hrgety
have been studied among popata”
Hons expased to high levels, such
a5 survivors of the Hiroshima and

_ Hagasaki_&tamie ‘b ambs. :

' Imﬂ &ikSIPBteﬁ had do mcreaz;ed

intidence of leukemia Neither

did children who were exposed
© 3= iofants or during th

Eas

stages of pregnancey.
Only infants who were expozed
during the early stages of fetal
development : snifered | teakemis af
increaseg levels, the study found.
‘Based on’ that finding, the .
rese_aschem suggested the radia—

- tion may have czuséd genefic
- &amage . -during. the - Zritieal early’

stagas. of ‘pregrancy that led te

. the levkemin,
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H

-gXposed persons, /But 10 this study, worker g ‘
H ,-)Eorafory were_not highly exposed; their average exp.sures were hardly

- above usual background levels of ionizing radiation. The death rates of these -
-workers for cancers and for all causes combined was helo ational
- average. However, theirleukemia death rate was slightly elevated (63% above

. who were exposed toslightly g

. el'fé'_\'#'el radiation and the man

) Can these results be directly applied 10 jonizing radiation {rom medical x;fraf‘r_s |
.- or'to workers in the nuclear power industry? '1'%; ly;

Tlls Chuich, VA’

.. prolonged low level tadiation is subject to uncertaiiiies,

-.sons. However, this stu

-+ existing standards for occupational expostre to ionizing radiation; sifice out of
-~ 88,000 annual dose readings for workers at the Laboratory, only 135 ever
. exceeded the present occupational standard. - A e

' Envimnme‘mal Health Mgnth!y

! Vql,s f?{Q.B - S T . - December, 1992
ABSTRACT

Commentary by Steve Wing, PhD and Carl Shy, MD, Dr. PH, University of North
Carolina School of Public Health. Itisw Wy

el B

erage); this finding is significant because leuke Qlthe.s Gl
DCars.cal Dy ionizine radiation Qf greater significance is that workers:
reater levels of ionizing radiation showed higher
ANG ombined as well as from leukemia compared tq

' : 15 and the risk of cancer increased with the amount ‘of
diation received at the work place. Furthermiore, the radiation induced

pened suggesting that t

"~ cancers did not appear -ug:}til"BS years ‘or .more after the laboratory was first: -

ere’is a long delay between first exposures to low
ifestation of excess cancer deaths., '

e simplest answeris: possib

‘ 0 bt we don’tknow. Some workers at the Oak Ridge National Laboratory were
Mannging Editor - simultaneously expesed 1o other cincer risk factors, such as tobacco smoking,

* . alcohol, chemical solvents 4nd rea ents; sunlight, and sounte components of

ct. Their life style, living standards.and work experiences differ from those -
of“other population groups-exposed ‘1o ionizing radiation. - Althoughi our .
analysis controlled for seme of these variables 10 the extent that there was
ormation about: other-cancer risk factors, any epidemiological study-of .

plete information on all relevant factors and to problems in ‘measuring ex-.
posure to radiation itself:-Until these results are confirmed in other studies of -

question about the ‘rdirétt.'ﬂ:}gﬁjliéability of these results 10 other-exposed per-

. c{1C 14§ oL
) : : ironger associ; tionwith radiation
3 recades ago than with recent doses, the specificity of the association
“with cancer rather than with other causes of death and the observation of an
overall excess of leukemia deaths compared with the perieral population, all
are consistent wnttf)x‘a rezlylow dose radiation effect. - ‘%i aicac cofcern

S gical studres 'pl‘_'pihc;r occupationa
e‘xpé)sed populations be ¢onducted to- address the ultimaic irs plications of this
stu y_ S e L R Tty U L T e T T .ﬁ: Lo ‘

Citizens Clearinghouse for Hazardous Wastes, Inc.
| -0. Box 6806, Falls Church, Virginia 22040 (703) 237-COHW

-

fue-10 lack of com- -

rkers exposed to prolonged low level radiation, we cannof answer the

dy, along with other evidence, opéns to question the.



BREAST CANCER

Links Between Radiation Exposure And Breast Cancer Are Compelling.
llmerlclr Nuclear Power Plant’s Routine and Accidental Radiation Emissions
Are loglcally A Majar Factor In Breast (ancer Data Dacumentea' Below. - -

Montgomery COunt' :
~1985-86'1 to 1996-97 - Rising Inc_ ence__

61 % Increase' ‘

r Source PA State Cancer Reglstry _
Statistics: Joseph Mangano, MPH MBA National Coordinator RPHP (610) 666-2985

Compared to the Nation and Tri County
-6 Municipalities ~ All Within 5 Miles Of Limerick Nuclear Power Plant .
Lower Pottsgrove, Upper Pottsvrove West Pottsgrove, Pottstown North Coventry Douglass Berks

T

SIGNIFICANTLY HIGHER

" 1995-1999- | ‘Local Rate per 100,000 =~ "% Above % Above

- TypeofCancer = Cases Gr. Potts. US. Oth.3 Co; US. .. - TriCounty .
Breast (female) 363 161.5. 1160 129.8 +39.2 %;.—...24_5%
Breast Cancer By Age (dlagnosed 1995- 1999) Compared to the Natlonal Average

- Age . . % HIGHER than U.S.
0 -29 °  +153%

. 30-44 . . +51.4%

- '45-64 = +39.3%
65+ -+ 286%,

1995 to 1999 in just five years, a total of 263 women were newly diagnosed with Breast Cancer
in the.communities listed above. . Among young adult women: the most frequently diagnosed
cancer, by far is breast cancer e

Sources Pennsylvama State Cancer Reolstry, Natlonal Cancer Instxtute (cancer cases) 1995 to 1999.
B 'U.S. Census Bureau (population data). ;

Statiét{és Joseph Mangano, MPH MBA. Nanonal Coordmator RPHP (610) 666 2985

"”Breast Cancer Is An Epldemlc Across The Natlon There is major cause for
' »concern when breast cancer rates in women 30- 44 in this area are 51 4%
Vhlgher than the natlonal average and hlgher in every age group



BREAST CANCER D;:A““ﬁa, wGMEN OVER 65

SAK a«RANCESCG AND F%{ELADBLPHIA
 1580-1997

.mv . -

iﬁE__“zE 34 hi}v’iw(x AVERAG&:

DEATHS ‘PER 100,000 WOMEN OVER 65




¢

i

Al i B

BREAST CANCER CHANGES T SAN FRANCISCO AND PHITADEL PHIA 1980-57

The chart of breast caticer inortality rate per 100,000 women gver 65 in the cities of San Francisco.
© and Philadelphia for the period 1980 to 1997 representsthe dutcome of an enormous tnintended ©
human experiment as to the effect of small releases of radioactive nuclear fission products from
commercial nuclear plants at presently permitted amounts into the air and water. As shown ir this
‘Chart, the two cities bad the same fising breast canceér mortality rate between 1980 and 1986, the
year that the only nudlear reactor, Raficho Seco, was shut dowa because of an accidentm
Degember 1985, while the Limenck Unit I reactor began comrmercial operation nearPhiladelphiain
- 'Febroary 1986 in Potistown, Pa. 1 addifion 1o a humber of other reactors already operating within
70 miles of Philadelphia: However, it i§ séen that within just a few years after 1986 the mortality
ratés began to diverge sharply, with the deaths in. San Franciseo declining while thoserm =~ °
- Philadelphia rose sharply, the gap widening stéadily natil by 1997 the mortality rate in Philadelphia
exceeded thatin San Fraficisco by nearty 70%. .~ IR - : .

The only possible eausal factor for breast caticgr that is known iohave siddenly changed s that of
man-made radiation produeed by fissiod products released mtgtlic Tocal air and water. All the
ordinary chemical polkétants such as pesticides, herbicides, dioxin, PCB, automobile exhanst,
cigarette &mivke and fine particulates in the ait did vot.suddenly disappear in San Frageisceoand -~
increase in Phifadélptiam justdwo to Tour yéars. Nor isit likely that medical factors such as the
use of manirmdgraphy chingad Suddenly in opposite ditections in the two cities, or that the
availability of medical tréatment for breast cancer sharply dé&ined in Philadelphia while it rose
suddenlyin San Francisco at exactly the'same tizhe s the amountsof fissién producs released
from local nucléar plaats chianged. Cléarly, stch factors as gedetic predispesition for developing
breast cancer could not have changed so rapidly, or such known Bife-style factors as the mumber of
children born t0 these women and the time they breast-fed theirnewborms;.since all the Women
représented in the chart were over 65 years of age at death, '~ = o

On the offier hand, a rapid rise in breast cancer mortality took place in Westchester, NY. bef.w;~ een.
1975 and 1979, when the lndian Point Nuclear Plant Units Hand Ifl went inte operation inthat
county; while the rate for New Y ork City declined fromn a péak in 197845 the city's donking w

e inking water . et
Supply Was increasingly changed from the Croton River watershed in Westchester o

the distant
headwaters of the Delaware River to the West as described in thé Triternational Jonmal of Health
Services, Velume 23, No. 4, pages 783304 1993~ -~ - ational Joum of Health

The reasen why the deaths chamgié.;d"sé rapldly after changes in theexposure to ﬁssioﬁ pfcschvx;cts‘aé

compared to many years when the exposure is due o X-rays or ganima rays from a nuclear .-
- weapon explosion s the following, Research withii the last féwdecades has shown that low desé

exposures profracted overlong periédsiof fime as compared to brief exposures from a shott,
. diapnostic X.-z2y or a flash of radiation from a fiuclear détonation produce thuch preater cellular-

- damage per tnit dose absotbed by factors as large as ten 16 & thousand times, depending onthe
degree of protraction: Moréover, reféases from nuclear weapons or reactors inivolve many different -
radiafion €mitting elémenis that concentrate il Key organs, while exfernal radiation exposures do
not do so:. Parficulafly senious dre the bone seeking elernents ch r

at emically similar to calcium, suchas

Stronfiumi-90, Baniim-140, Plitoninm-239, or Lead-210, The short range électrons and alpha .
particles emitted réach the bong marrow where they damage the white cells of the imimune systerm
needed to Tighit cancer cells, bacteria dnd Viruses. Thus, the most vulnerableindividuals who are
already suffering from canicer 1 iInfectious diseases wher fhe fission produict§areintialed or
mgested will often.die within a shoit time after expdsure;, explaiding the rapid chanpes in the :
mortahity rates of the women over 65seen for the two cities as r"e?oﬁed,byg{he Cester for Disease =
Control on its web-site cdc.goviwondér from which fhis data}, was obtained. o |

Ak




Bramlcentral Nervous Sjstem

cancer

_ Area vs. Tri County and U S

Includes Lower Pottsgrove Upper Pottsgrove, West Pottsgrove Pottstown North Coventry Douglass Berks._ )

Other 3 Courities refer to remaining areas of Berks Chester and Montgomery Counues o 2l

In‘cidence '_Rates - Greater Potts_toWn A_r'ea -
(adjusted incidence rates per 100,000 pop., from 1995-99): ’

Area HKGEEIIS
,»Tri-COUnty_ -+ 32 5%
us. o+ 383%

Greater Pottstown (23 cas"‘es) =83 "
Other tri-county = 6.2 '
U.s. (12 states/métro areas) = 6.0

At one tlme, the local rate Was not hlgh -- but now it is.

Hlstorlcal Statlstlcs on Bram/ Central Nervous System
‘ Greater Pottstown Area - Around Pottstown Landﬁll

1985_-89 15 cases
1990-94 19 cases -
1995- 99 23 cases

' Chﬂdhood Cancer has mcreased m srrmlar numbers
The number of chﬂdhood (O 19) cancer cases are : Lom
1985-89 [5S.cases .~ - 2o

1199094 18 cases - .. A
1995- 99 22 cases. - C
Almost exactly the sarne‘ o 1

PN

. Statistics 8- 03 Joseph Manuano MPH MBA Natlonal Coordmator RPHP (718) 857 9825

t
‘



~ Brain Cancer

Source: PENN State - Graduate Student Research
Statistics: PA Department of health Bureau of Health Statisfics (2001, Angust)
" Analysis of cancer incidence i in PA counties 1994- 1998 http:/fwww. health sate.pa.us/stats
Professor - Dr. Steven Couch — (717) 948-6036 -

MONTGOMERY COUNTY.

BRAIN CANCER ALMOST DOUBLED IN ONLY 5 YEARS. -
(1 995 to 1999)

Montgbmery County Brain _Caﬁéer |
1995 5.80 per 100,000
1999  10.08 per 100,000 .

1999 Brain Cancer Statistics
(Ages 15'and above) Tri County Area e
' ' - Cases per 100,000

Montgomery County 73 o 10.08 "
Berks County 35 7
' Chester County . o 22 - 512

Montgomery County has the HIGHEST RATE of BRAIN CANCER
by a large margin compared to: U.S., PA, and
Tioga County in PA (a less polluted county for comparlson)

i

POTTSTOWN

_BRAIN CANCER IS SIGNIFICANTLY HIGHER than state

and national averages and SIGNIFICANTLY HIGHER than any

municipality within a 12 mile radius. -
Mummpahty level statistics can not account for the high numbers of brain cancers in Pottstown. .
1999 Brain Cancer Statistics - Rate per 100,000 in Pottstown 8. 25




' 'CANCER DEATH RATE
- 1995- 2004 B '

13 Townshlps and Boroughs
Near L:merlck Nuclear Power Plant

Schwenksville
 Trappe
" Collegeville .
Royersford |
Lower Pottsgrove
Upper Pottsgrove
West Poftsgrove
Pottstown -
Pennsburg
‘Perkiomen

Conip’aréd To Mon tqomerLCa unty




CANCER DEATH RATE 1995 2004

13 Townshlps and Boroughs’ Closest to Limerick nuclear plant
' % Area Exceeds Other Montgomeny Cmunty |

“>% Area Exceeds (——
- Qthgr Mont Cqa.

2071 oy

S DI IS B
o . % [#47%
e 5

MERVA R f

‘ U

- 0-29 30- 39 ) 4049 50- 59 60’.-_6.9 70+




Exposure To Radlatlon

' Increases Rlsk of Damage To

| T|ssues |
Z-. Cells
3. DNA

Radiation .E"P_Osure'Poténtially Causes: .

~ Programmed Cell Death (apoptosis)

~ Radiation Exposure Increases Risk Of:
. Cancer |
. Leukemia
Birth Defects
. Genetic Mutatlons o
. Reproductlve Dlsorders
. Immune Disorders
. Cardiovascular Dlsorders .
. Endocrine System Disorders

oo-_si'mm-h-yum—



~-NUCLEAR POWER'S

Mo = . ALUNGS
L T . radon-222 (anq whole bedy) -
Q o ’ alpha, 3.8 days - '

TH}EOIQ . - o ' o . . A - ixramum-233 {and bone)'

- alpha, 162,000 yrs.

iodine-131 L - | - - plutonium-239 {and bone)
" beta {gamma), 8 daysX . 3 LN 44 ; alpha; 24,000°yrs. -
-t : - . > RN e AV S klypton-BS (and 7} )
: . : - - ) A L i) A o beta. (gamma), 10 yrs _
sulnr-35, S ST gl : - A S
- .beta 87days ) Ny A : -3 . ) P E .
: : . . : Y VRN EN 1L : ' po[omum-?.lg
‘ AT A\ e AL, . . alpha, 138 days
beta (gamma),s yrs. T . OGRS - U AN ALY . 22 BN
e ) i - |- > ruthemum-los
” g gam.ma (beta) I yr
oy, R -l '1/:. 4 LA d e . '- .
- i . X : "ﬂ,’ : d . -
- The Reproductive Organsareagf B/ ERC” C 3 . O g
" 'attacked by all radicactive isq- p AL f .
. topes emitting gamma radiation. - | W Jy . - AN - radium-226 .
In addition; the deadlyplntmn b Y SR ALY alpha, 1,620 yrs.
- um-239is knovwn {6 concentrate ST N T AW\ RV . zine-65
in the gonads. The radiation it A T ) - o RS \F. - beta (gamma) 245 days
emits can canse birth defects, /£ R O R - Y . strontxum—ﬂo '
mutations. andmxscarnagesm y = AT o I ; AR S |} A "  -betd, 28

_the first and/or successivegen yttiriuin-90

_; ationg dfter exposure. - beta, 64 hrs.,
iodine-131 -1f " promethium-147
) bﬁ:“_z O"a‘ §days ’ N\ beta, 2 yrs.

“co : :
L gamma, § yrs. _bangn:—:%azo 113 days
- krypton-85 etz {gamma ys

. .“'gamma, 10 yrs. S g _ ‘thorium-234

. Aruﬂ_i_enxum-lﬁé - R R beta; 24.1 days
7 Tgamma, 1.yr. : R " ' ¥ - phosphorus-32
zmc—65 . -

beta, 14 days

carbon-14 (and fat)
-beta, 5,600 yrs.

. .sBdmma, 245 days
 baritim-140
* “gammd, 13 days

- :potassmmulz

gamima, 12 hrs. .
cesium-137__ - . ; - .
gamma, 30 yrs. : . : . . ; . "The times listed next to the
plutonium-239 . VA . ey type of ray emitted are the .
alpha, 24,000 yrs. ) B\ » ‘ half-lives: hiow long it takes for
NV Y \ ' \ ! - half of ‘the radigactive ‘material
S . _ A ) hW ) . : tobreakdown
potassium-42 ~, BTy \5- 1 AN ’
“beta, {gamma), 12 hrs. ~ - - i .
cesium-137 (and gonads) Ay .
beta (gamma) 30 yrs. | A .
bRy P
- g
H 5' R\
~ / ; s ¢
- N

v era b A
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Joseph Mangano sald, to
ignora the fact that the .

In the area-around the
N Limerick plant was below
.the national average

and I8 now.above the
- national-avefage, .

| 3t would be- lrresponalble, '

rate for childhood cancers  'Philadel

cancer death rate of the 60 most popu-

N before the plant was bulft:

By Evan Brandt
sbrandt®pottsmart.com -

POTTSTOWN ~ The fact that
Iphia - County has the highest

lated countles in the nation as well as the

nation’s largest concentration of nuclear

power plants within 90 miles should not

be dismissed as a coincidence, &

researcher argued this past week.

Holdmg a press conférence Thursday

- ‘morning, hours before the Nuclear

Regulatory Commission’s- annugl per-
formance assessment of Exelon
Nuclear’s Limerick Generating Statlon

~which followed that -evening, Jose h
) Manﬁno sald he is trying to soun

Mangano. who heads the controver-
sisl Radiation and Public Health
Project, came armed with a fistful of sta-

Researcher asks NRC to study health of people hvmg near sites

tlstncs that he said may not prove con-
clusively that nuclear power plants are
causing cancer, but are certainly alarm-
Ing enough to warrent further study, '
ere are a few of those statistics:
e The Environmental Protection
Agency’s nearest radiation monitoring

“station is in Wilmington, Del.

From 2000 to 2003 of level of radia-
(See NUCLEAR PLANTS on A3)




hitp:/fwww.potismerc.com
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The Mercary

R?searcher asks NRC to study

health of people hwng near sites”

(NUCLEAR P[ANTQ fmm A_)

tion measured in pre cxp:tatton at the statmn 10se by 15.2.-
percent - over measurements taken -in the eardy 1990s,

‘Mangano said at a Thursday press conférence at -
Momcomery County Community Collége’s West Campus

in Poftstown.

The period of increase coincides rouahly with the time
the Limerick Plant has been running at close to 100 per-
cent capacity, which begah aronnd 1998. :

-« A chemical called strontium-90 does not occur in
nature and is produced only by nuclear fission reactions,
like those that power nuclear plants. This chemical

behaves in the body like calcium and attaches itself to

bong.

* As a cause of cancer, it damages cells behaving “like a - '

- witd bull in a China shop, said- Mangano, and tends to
. kfeate cancer more-oftén in chﬂdren whose cells afe more -
vulnerable to damage. -

In the 1950s and 1560s, & study by the Washmg‘ton
University Schoo! of Medicine in St. Lonis measured the

- level of stroniium-90 in 320,000 Baby teeth to conclude
that radiation from above-ground nuclear tests was slowly
poisoning Americans and giving them cancer. . o

That eventunaily led to the 1963 treaty banhing above-

- ground nuclear tests and within five yéars, the level of -
strontinm-90 in baby teeth dropped by half, he said.

It rose again with the advent -of nuclear power, said
Mangano, Whose Tooth Fairy Pro;ect bas similarly been
collecting baby teeth — 4, 400 so far — and has found in-
them a rise in strontium-90, : -

Of those teeth, 600 were from Long Island NY where e
Mangano’s first studies were done. .

" So far, he has received 100 teeth from Pennisylvania res-
idents, and the 37 of them that Wwere from the 19464 and -

19465 zip codes had the highest level of strontitm-90 of - " has done “in an eight-page: critique on' itS Web

" . NRC should be looking at the results and consi
- in-depth study of its own and, more stringent i1

all the Pennsylvania samples, he said.

Mangano acknowledged the criticism —a rather lengthy 1.

- One is posted on the NRC Web site — that he should not -
be drawing conclusions from such small samplas saying -
he is seeng more samples every day.

. But Mangano argued that even the small samples show. .

e samis strontinm-90 trends he found in the’ Iarﬁef sam-
ple of 600 on Long Island. -
He also said the project has received 40 teeth Hom uhik

.-4ren who grewup in the Philippines, which has never had., .~ I

“.a.traclear power phant, and strontium-90 levels in those: ~ -

teeth axe onehalf those he has studied from f.hs Uantted -

1 'natlonally it has Jumpec hit:
-+ and 16 percent in MGI]"’OKX\EY Ccunty accor_ :
- ures from the UsS. Centers for Disease Control

" by Mangan ‘

, fact that the rate for childhood cancers in the
& the Lnnenck plant was below the national ave

f | weapons were exposed posed no health risk.

. low level exposure.

. 212,000 Americans had contracted thyroid camcer

§  ment that low levels -of radiation -are -harmisss,.

EPA- ]lISt last month. 1ssucd a gew set of gui
cL .

: 'fust practice denial,” he said. ™

: In & Celifornia- csmn.:ﬁnny' the projeets found ¢ a%gem i

,cent increase in strontium-90 levels when comparing baby
- teeth from the time before-a nuclear plant was built to
- after it was put on line, he said.

- @ Then there axe the cancer rates 1eukem1a n pamc—

ular

" Nationally, cancer rates are fallmg, bt ‘not in
Phﬂadelphla and Montgomery counties, said Manczma
12765 .

Smc*= the late 1980s leukemia mmdences

County and almost 50 percent in Philadelphia, whils ¥ .

: has dropped by 0.7 percent natjonally.

Of the 60 most populated counties, which: IepreSem R
one third of the entire pation’s population, P‘mladélﬁ}:aa '

. ranks highest in cancer deaths..

“Look, I anriot saying we have evidence that théreisa -
direct kink here, there are many factors thdt go-into caus-.

mg cancers — — income; health msu:ance, geneﬁcs behay--

ior,” said Mangano , }
“What I am saying is we must consider these low dosés.
of radiation exposure as one possibie factor”
- |t would be mespons’ble Mangano said, 10 igno

the plant was built and is now above the national
- The. NRC and nuclear mdustry argue that ihe jowdosss 3
W nuclear power planfs a:e not Se

“has- argued this” i the p,.;st, -

Mangano said,.ahd subsequently been proven wrong, S 5
He said for years, the government argued that the fow. - §:

levél of radiation to. which workers who built: nucieax

But in 2000, the Department of “nergy congeded’
workers:had suﬁ'ered fmm cancer in ldrge numbers ad

The nuclear bomb tests in Nevada were caﬂed 88
the government until the baby teeth study. .
In 1997, the Natxonal Cancer Center conchid:

result.of those bomb tests. . . B
- “There i is an assumption by the mdusﬂ'y and»'

don’t think that assumpnsn is grﬁunded in- af*eqaat
ence,” Mangano said. o
“Rather than cnucmng the pm}:ci’s mnthode} gs,

on nuclear plants, Mangano said,
This is particularly germane when cons1d‘=r"'

6},’}.‘{5{1‘ g

be partners with us, or start their own studies ia her

N,




WISE NC: EXPOSURE TO 'SAFE RADIATION' LEVELS: SIX TIMES MORE CANC... ‘Page 10f2

pubiished by WISE News Communigue on September 26, 1997

Exposure to "safe radiation” levels: Six
times more cancer |

Low doses of radiation have been, 'p"ral/'ér{ to kill. A landmark epidemiological study has recently been
. released on the Rocketdyne. facmty at Santa Susana near Los Ange/es Employees exposed to radlatlon

below the'national standards have a six-to- e/ght tlmes greater cancer nsk than prev:ous stud/es had’
found. :

(478.4747) WISE Amsterdam - Nearly a third of all the nuclear workers who have died. since being ...
exposed to doses of radiation deemed safe by the US government at the rocket engine testlng fac:llty

died from cancer. The epidemiological study, released on September 12 and funded by the US _
Department of Energy, found workers exposed to low doses of radlatlon had a cancer risk of at least six:

to eight times greatéer than prevnous studies had found. Researchers at the University of California, Los
Angeles (UCLA), reviewed medical and personnel records for 4,563 employees monitored for radiation.
between 1950 and 1993. Researchers did not examine the employees.

Rocketdyne'ofﬁclals stressed that employees have never been exposed to radiation levels above the N
national limit -- which is currently 50 millis_ie'verts a year. The UCLA researchers ciaimed some of the '
workers ‘who died of cancer were exposed to radiaticn far below these standards.

Cancer deaths were more strongly linked to radiation exposure than found in. prevxous studles The
' study s Qversight Panel ldentlﬁed

m Cancer deaths were: attrlbutable to doses substantlally be/ow US standards.

m The risk of ”low -dose” radlatlon was at least six to elght times greater than risks prewously
assumed.

- Older adults are-more at l'lSk from radlatlon for all cancers.
The Oversight Pan‘e‘l has thus. rec_omrnfen’ded_;‘ "

= That current llmlts for radlatlon exposure be reconsrdered by all regulatory and adv150ry bodles
responSIble for radiation’ protectlon

n Regulators should take age mto cons:deratron when establlshmg new standards of exposure.

Rocketdyne englneers desngned bUIlt and tested early rocket englnes ‘for nuclear missiles and went on to

produce nearly every rocket engme used ln the US .space missions; from Mercury to-the space shuttle.

Rocketdyne also did nucléar researéh” ona contract basis for the Atomic Energy Commission and the

Department of Energy’ between the 19_505 and 'the 19805 In 1956, a Rocketdyne division called Atomics
- International began running aﬁs T of nuclear test reactors, a fuel- ~handling facility, and other radiation
v experlments The work: contlnued =&, through a:series of nuclear spills, mlshaps and even a partlal fuel

meltdown. in 1959 «--until-the firm's "'hot lab"'for harrdlmg fuel was closed in 1989.

At about -that t'i'rn_e,A.ia'cti\)isﬂtsfbegan ealling for health studies on wo__r'ker‘s:'and peoplé-who lived nearby.




' racumus HAZARDOUS WASTE NEWS #185

Providihg news and resources 1o the Movement forEnvu'onmemai Justice -,-:fJune 13, 1ssd

jRadiaﬁan—Part 3 |
“HUMAN HARM FROM LOW-LEVEL EXPOSURE

- clared- non-radioactive (‘bplaw regulaiory ‘concem,” or
'BRC;s heir phrase for it} see RHWN #183). These
: ive wastes would then be handled fke ‘ordinary
“household trash; they would be transported; fandfilled,
'«_ﬂimcanerated reused {for example, radicaciive tools) or
’ d--{for example, radioaciive metals) along. with
evervﬂnng else we discard each day. ‘Such a change
would expose Americans randomly fo more ‘ionizing
- radiation'than they are exposed fo today. Government
‘and industry both argue ‘that this is acceptable. - In-
dusiry uses one justificafion, ‘government uses another.
- ‘peaple in the: nuclear industry argue that small

. They argue that there is a threshold dose of radiation,

‘below which no effects octur, ‘and above which- people

5" hammed {see” RHWN #184). They say‘the

tau“:ahmreater than the threshold dose;, and there-
fore the BRC program will cause no harm.

':~Govemment appraaches ‘the-matter differently. The
'eptal Pmtechon Agency (EPA) argues

134 They have set Timits fer radiation ex-
based on the moral. premise that it is. accep-

table 1o Kill one Giizen out of every 100,000 ciizens
by exposing them to radiation. Since the BRC. pro- -
.gram_wil .not .cause exposures that would kill more =

than :one in .every- 100,000 citizens (and ‘the fingar

theory 1alis “them that, in Teality, the ‘program wil kil *
many fewer people” than one in every 100 000) the

goveminant argues that the BRC program is accep-
fable: because it will ‘save billions of dollars for the

. nuiclear power industry (which must soon dismantle s * :Girvivor data indicate- 30 fimes more, but even this

« aging “fiucledr reactors and put them “away” some-
- where)

“contamintion lying around near weapons factories).
Unfortunately, there is now very substanfial evi-
‘dencs, from studies of human beings exposed. o radi-
afion, that both industry and the govemment have
misunderstood (intentionally or nof} the dangers of low
fevels of ionizing radiation.. {By “low levels® we mean-
within the range 0o 5 rem [centi Sleverﬂ)

e The' federa! government is pmpusmg fo a!low Iarge
“quantifies of "low level® radioactive wasies fo'be de- -

 increases”In ‘ionizing ‘radiation aren't dangerous a all

7'young humans (children and infants) are more sen-
fsihve"to i

ogram will not expose anyone g a dose of

for the govemment ifself {which must ="~

- eventually clean up milions of pounds of radicaciive ;7 - 1adiation also confirm what the bomb survivor data are -

The ‘most compelhng avﬂence comes fmm siud:es ‘

_ of 91,231 people’ who. survived' the atomic bombmgs of

Hiroshima and Nagasakl in Japan in 1845, “Contrary

o popular belief, imost of these survivors feceived only
" vary Jow exposures to ionizing radiafion. Their health
" has been continuously monitored by infemational sck-
;;:emﬁc organzaﬁons s0 they represent the best avail-
" able information on the effects of low levels of ionizing
jfmcﬁauan on humians.” The: bomb sirviver data now
. shows . thm:ut doubt that ‘there is no safe dose’ of
_ radiafion and, fuﬂhnnnore, that the lowest doses have
caused the great&at cancer increases per-unit of radia-
f,t:m (h ¢ther words, the shape of the dosaresponse
“curve s supra-linear; see RH WN #£184) This means

;hj;t g]a;h the industry’ assumpban (ﬁxresho!d theory)

he | A_s “assumption '{finear theéory) seriously

esfimale the dangers from exposure 1o low levels

nizing radidfion. Furthermore, the Japanese data
-another imporiant fact about low-level radiation: -

the efiects of low lovels of ionizing radiafion
‘#rg older humans. ‘We wm discuss the Japanese
n, detail at another ume

'suriwo?"data th&se three acc:dents mdxcaie that the

fowest dos&c of ionizing radiation cause the greatest
:'_human ‘damage per. unit of radiation. ‘This provides
nfirmation that the govemments sstimale of the haz-

“ards of Toiw-levél radiafion & low; that is to say, today's

allowable Emits for himan exposura to ionizing radia-
tion will allow more deaths than our govemment offi-
cially admits. How many more is the question. Bomb

may be low, according to Gould and Goldman.
- The threa accidental releases of farge quanimes of

showing: that infants and children are the most sensi-

.. 1ve 1o-damage from-low levels of ionizing radiafion.
" Consider these facis:

“The Chemobyl nuclear power plant blsw up on
April 26, 1986; nine days later, radicactivity monioring
stafions in Washmgton state (9 000 mﬁes from Cher



* nobyl] delected radicactivity in rainfall. By May 16tk,
50 EPA monifofing: Stations detecled radioaciive mdme-
131 il cow’s milk all across the U.S. Our govemment
. said “no problem." Now govemnment data, analyzed by

-Gould -and Goldman, -show that in May, 1986, there -
was a 5:3% ‘increase in the U.S. death rale, compared' o

-{o'the pravious year; the chances are less than one i
.2 _thousand that this-increase occurred by - chancs.’
iting June, 1986, the infant mortality rate in the US.
ghér than it had been in June, 1985, and

;iaﬁty’raie “June, 1986, was 28% higher than it had
' previotis year. Basad on this, and on much

s much as a factor of 1000 {pg. 21).

ear "eapors plant in Georgia. The plant was

hn-Glenn griled Dupont officials in public
late 1988, To this day, DuPont dalms that
] escaped outsxde the plant but ofﬁcra!

et

st, fant mortaﬁty dadmed that month over- -

Zasawhole

s of the_country it Was much higher; for -
in the south Aflantic states, hg-infant mor-

" addtional evidence that we haven't space’to reiiew,
"8 iid and Goldman. suggeslﬂxai current-EPA fimils 6n - ©
5.0 low Jevél radiation may ‘need to be txght—

7 %in November and again in December, 1670, two
nuglear rod melidowns ccwrred 4t the Savannah River

e government by DuPont, who- riever
itblic anything ‘about these accidents unil

*received 2" radiafion dose. equxvalent fo 20 chest x- |
fays. fanl, monahty in South Carohna in January .

the enfire U.S. and over the southsastem siates faken -
* During "the following  summer {May
thiough Seplember) infant moriality in South Carofina
was 15% higher than it had bsen the pravious year.
Agam we are omitling a wealth of detail.
-*March 28, 1979, a malidown af the Three Kile
~ Island (ThY) nuclear power plant spawed more than 10
milion Curies of :ad(cachvny into the environment,
mogt of it into the air. Bacause the radiation dis-
persed quickly, most paople received -only low levels
. of exposure.. Govemnment and. industry spokespeople
-have repeatedly assured the public than no one was
’harmed.- . However, the govemment's own health data
- tell quite a different story. - Compating the period three
-mionths - prior 10 the accident against the- patiod. four
~months affer the- accident, Pennsylvania’s infant mor-
* Aality. rate: increased 16% and tha state of Maryland's
mcreased 41%.. Al together, Gould and Goldman
- calculate -that -parhaps .as many es 50,000 deaths
. -occured: ‘during 1980-1982 as a result of the TM!
aemdem (pg B3). -

-This .is an unpnnant book Any mdmdual fact in
me book ‘may be disputed, but the cumulative weight
-of-the ‘evidence is persuasive. And thaugh we gen-
arally do not: -give much. credence 1o conspiracy theo- .
- sies, if you.fead this book from coveér fo cover, you wil

~ hava difficulty befieving that your goverment is telling
lhe‘;;ifull truth-.about the effects of low-level radiafion.
Wg,sugges t;!hat ;you :act prudenily fo protect yourself
- and syour family:..do whatever it takes ta kenp BRC . .
wastes out of: yo , commumty )

Cav Get Jay M Gould and Benjamm A Gafdman, Deadiy

Decen: Low-Level Radiation, -High-Level Cover-llp (New
Y_arlc Four. Walls - Eight Windows Press [P.0. Box 548,
:Vilage Station, New York, NY 10014}, 1930]. §1885°
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THE BIOLOGICAL HAZARD OF LOW-LEVEL COBALT—éO AND OTHER
- RADIOACT IVE CHE{ICALS R.ELEASHD INTO THE ENVIRONMENT

Reccntly pubhshed studxes of thc hcalth effeas' of vcry low lcvel of radi
below presently permi rmits dischiarged into the environment have

chronic, long-ldsting exposures they produce appear to be thousands of t
‘serious perugit dose. than the short exposures ' ys or gamma ray fromnt

_ cxplosxons on the baszs of whxch the prcsent standards were sct. ,‘~' .' :

Thxs has reocnr.ly bccn found for mfant mon:ahty mrthe ﬁrst month of. hfe by Dr. R. K T
Whyte in an article published in The British Medical Jouriial of February 8, 1992 ,.and’ by .
- Drs. J. M'Gould and E: J. Sternglass in the International Journal of Hedlth- Services on” -
October, 25, 1993 for the case of breast cancer. These “lat&t large-scalc studxcs mdxcatc
that inhaled or: mgcstcd radioactive materials fe 3 :

? i

.teactors at very low dosas of only a fe :
- patral’ background radxanon ‘damage the in ¢ systcm farmore scnously an the -

‘naturally occurring radium, cosmic ‘radiation’ or medical X-trays.’ The feason-is that the L

man-made radicactive chemicals like Cobalt-60, Iron-59, Strontium-90-and Iodine 129 or

131 emit powerful beta rays that give much larger doses to critical organs in which they .

concentrate than the cosmic rays or X-rays that irradiate the body uniformiy: Morcovcr. S

uaturally octrring radium producss short-range alpha particles that largely remain’ trappcd ‘

in the bone where radium concentrates, while the long-range beta paiticles are. able'to

reach the bone | marrow whcrc the crucial cells of the immune system are formed.

It has now been estabhshed that the very low dose-rate radxatxon produccd by radxoact.wc
chemicals released into the environment acts predominantly by producing so-<alled free-
radicals that become- mcrcasmgly efficient in destroying cell-membranes of the immune.
system that develop in the bone-marrow and the thymus gland as the dose-rate is reduced.
As aresult, the ability of the body to fight infections and to destroy tumor cells is- :
impaired, and infants are born prematurely and have a much greater risk of dying from aIl
causes or surviving 3 with reduced immune system function and brain darnagc

Cobalt-60 is used by the body in placc of non—radxoacnve cobalt to producc vitamin B- 12, |
_ esseatial for the proper function of the nervous system. Iron-59 and 60 are taken up by -
 blood cells in place of non-radioactive iron, and strontium-90 which is: chemically similar -

to calcium concentrates in bone, madxanng the marrow and thus damaging the immune
defenses of thc body. -

The data of Dr. Whytc mdlcatc that an extra 320 000 baby deaths in thc U.S. and Grcat
. -Britdin were probably caused by the low dosés from bomb tests betwesn 1950 and 1980.
The smdy of Gould and Sternglass indicates that the breast cancer mortality across the

U.S. in the nine census regions is now higly correlated with the officially published:
releases of radidactive chcrmcals from nuclear reactors. Furthermore, the incidenceof
~low birthwieight in the most sensitive poor population in New York between 1972 and

3985 rose and declined three times in direct relation to the airborne releasés of
?radmacnvmty from the Indian Point Nuclear Plant locatcd in Wcstchcster County near



the water reservoirs that store the drinking water for Westchester and New York City, and
it showed the same form of the dose- response curve as observed for breast cancer.

An examination of the breast cancer mortality rates for the areas around Syracuse and - -
Rochester,"New York, shows the same.anornalous pattern of recent chan ges.as for New
York City and nearby Westchester. In all these areas, breast cances rates declined or -
remained unchanged in-the infer city during the 1580s, but rose in the nearby county
where the nuclear reactors were located, Thus, Onondaga County where Syracuseis -
located declined 12% from the high of 23.0 per hundred thousand population in 1978-80 .
te 20.2 in 1986-88, while Oswego County containing thé Fitzpawrick and Nine-Mile Point
nuclear planté rose 3% from 133 to 17.7. In the case of Rochester locatedin Monroe
County there was no change in this time period, bt in néarby Waynie Couaty where the
Ginna plant operates only 16 miles to the est, the breast cancer death rate rose 8% in~
just 8 years.from a low of 12.0 to a high of 18.9 per hundred thousand. Andinall these
cases, the average external gamma doses for the population calculated by the NRC-within.

5

a 50 mile radius was l¢ss than 6nic percent of the background gamma fzy dose. -

This, allowing sewage sludge containing low levels of long-lived fission products to be
spread over areas where winds can cause radioactive particles to be inhaled oringested -
with contaminated food or water can o longer be tégarded as .an 3ccepuable practicein ™
" the light of these findings, even though the doses may be far below thosé presemly -~~~ .
EJ. Sternglass . f.. ..o o " “Present address: "
Professor Emerites-of Radiology =~ . - . 170 West End Ave. 27 H
D : . New. York, NY 10023 .~
" Tel:212-362-1334 -

January 4, 1994 -
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Radiation and Children: The Ignored Victims

Hundreds of U.S. industrial sites that generate nuclear electricity and manufacture nuclear weapons
regularly release radiation to our air, water and soil via the burial of wastes. These same industries are
~ now lobbying for permission from government to release radioactive materials for re-use m consumer

* products. There is no safe radiation dose. Whether the release is accidental or allowed is

irrelevant. This dramatic surge in the reledse and distribution of radxaﬁon makes it ever more clear .
. that we do not need a nuclear acciderit to cause dlsease

The Tyra‘nny of “Standard Man”
Unfortunately, even when nuclear activities are
performed within legal, “allowable limits,” our
children are not protected. This is for a simple
reason: U.S. radiation protection standards assumne .
' that the individual exposed to the harinful radiation
released is an adunlt male. A child exposed to the
same release of radiation would often experience a
larger dose. The “protec’ao > standards ignore this
- fact. - ' '
The “Allowable” Poison
Radiation regulations are written by international
state and federal agencies. Since no industrial scale
nuclear operation is possible without the routine
.telease of fadicactive materials, regulators have

established “alléwable” levels of radiation exposure.

All life on Earth is exposed to and impacted by
natural $ources of ionizing radiation. Radiation .
exposures are increasing due to planned and
accidental releases of man-made radioactivity.
Nuclear reactors, central to both nuclear electncuty
and nuclear weapons production, actually make new
radioactivity. Natural uranium is radioactive, but
putting uranium fuel in a reactor results in wastes
that are millions of times “hotter” after only a few
years of use. These materials are much more potent
in contarninating human and environmental systems.
Every radiation exposure carries with it risk of
adverse health effects, so increasing radiation
exposure increases risk to our health whether the -
radiation is natural, more biologically available due
to hwman interference, or human-made.

Children Are More Susceptible
Radiation--invisible, odorless, tasteless--tears at the
very fabric of what makes us human: our

genetic material. Children and the unborn are
especially susceptible because of their rapid cell

~of tf Chvmo‘*y

division during physical growth. DNA. is most
vulnerable to radiation impact while cells divide. In
addition to cancer and birth defects, evidence exists -
that radlatlon 15 permanently mutating the gene pool
and contnbu’ung to its gradual weakening, resilting
in “developmental deficiencies in the fetus,

hereditary disease, accelerated aging, and such non- -
specific effects as loss of immuine competence” [Ihe
New Scientist].

The work of Dr. Alice Stewart; a British
epidemiologist, established in the 1950°s that
children born to womeén who received even ohe
abdominal x-ray during pregnancy were four times
more likely to suffer childhood cancer as a “post-
birth defect.” '

- Childhood disease clusters have been found in many
. communities with nuclear facilities. This list includes

increases in childhood leukemia near Teprocessing
facilities in La Hague, France and at Sellafield in the
British Isles and the Krummel nuclear reactor in
Germauy. Childhood leukemia cases near Sellafield
are assGciated with occupational exposure to the father

 before conception of the child. Increases in childhood

leukemia also occurred Em‘ope~W1de after the passage
radiation cloud. Increases in other
chﬂd.hood cancers have been found near nucléar

- operations in the Navahe Nation (iranium mining), -

Brookhaven, New York (muclear Weapdns), and

. nuclear power stations in Oyster Creek, NJ and

Clinton, [llinois. Increases in down syndrome are
found near Yankee Rowe power station in
Massachusetts. Heart defects of various types have

‘been assoctated with i 1omzmg radxa’aon eXpOosure as .

well.

Nuclear Information and Resdurce Service/Werld Enmm‘ahm} Service on Energy-Amsterdam
Main offices: Washingion, DC and Amsterdam, Netherlands

Asheville. NC: Rosario, Arg
zzi Korea; Kalinmgrad, Ru:x

eniing; Linz, Austria; Brno. Czech Republic; Hiroshima, Japan;
Bratislava, Slovakia; Capetown, South Africa; :

Stesimsm, Sweden; Rivae, Li"'ame WISE-Uranium: Amsdorf, Germany



 Error-ridden Assumptlans

* The process of sett,mg radiation standards and also
* determining whether a particular release of -~
radioactive water or other material meets those
standards requires many assumptlons The first of
these is about the individual receiving the radiation

dose. Most regulators assume that this individual is. . -
the “Standard Man:” a fictional individual whose:: -

- physical characteristics have beén defined by
officials who set radiation standards. A standard

: helght weight, age and other parameters are used in -

equations to project the radiation dose that this
hypothetncal individual is likely to receive from a
giventelease of radioactivity. Women, fetuses
infants, children, elders and those with
compromised immune systems are not Standard
Men. Due to many differences including smaller
body size, as well as difference m habits (for
instance playing outside on the ground), a child may
get a radiation dose many times larger than the -
official dose, based on the Standard Man, as
calculated by state and federal radiation “protecuon
agencies. This larger dose carries with it a greater
risk of health consequernces. Nationial Council on
Radiation Protection (NCRP) states that a child -
receives 10-50% more of a dose from gamma
ground radiation than an adult because. their organs
are closer to the ground, (NCRP 129 Recommended
Screening Limiits for Contaminated Surface Soil and

Reviéw of Factors Relevant to Site Specific Studies;

. pg’561999).Yet the NRC €XpOSUTE S standards do

* not a¢count for this difference. This is an external
dose scenario. Internal dose scenarios with mgested
of inhaled radlonuchdes often amount to more
blolocqcal damage to children For example, .-
Stront1m:n—90 (Sr-90) deposition in the bones can
. cause bone and blood cancers.

Radiation Effects on Real People ,
Exposure to radiation increases the risk of damage
to TJSSUCS, cells, DNA and other vital molecules--"'
potentially causing programmed cell death ™
(apoptosis), genetic muitations, cancers, leukemias,
birth defects, and reproductive, immuile,
cardiovascular, and endocrine system disorders. The
varying impacts on health of each of the hundreds of

" Netherlands; 31.20:612.6
"-:-WIseamster@antenna n[ www antenna nl/wrse

' different radiomuiclides to which people méy be

exposed are simply not knowr. -

Since scientists do not truly know the specific
impacts a given radionuclide may have on the
organs and tissues of a specific person; the
translation of the amount of radioactivity to which

that person has been exposed’(in curies or fracnons

of a curie) into a radiation dose (in rems or
millirems) is basically speculation. That is;-
determining the quality and the quantity ofa
radiation dose and biological damage to tissue is far -

from an exact science.

Unenforceable Standsrds Are Not Protection
Radiation standards are written in units called

. “rems” or “millirems” (one one-thousandth of a
- rem). Like dose calculations, the unit of dose is

based on assumptions" — including Standard Man, -
estimations, averages and computer modeling. As a
result, the rem cannot be measured directly; instead
it is derived from assumptions and equations, which

- do not reflect children. No one can say for sure how

many rems or millirems any one individual has (or
has not) received, therefore standards that use this
unit cannot be enforced. An alternative isto prevent
the release of radioactivity. When accidents occur it
‘should be assumed that children will be exposed and-
protective action taken. Most parents support
prevention and should seek to avoid any exposure at
all. Prévention is the only cure.

--Cindy Folkers & Ma7y Olson Auoust 2004
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EPA

VERIFIES GREATER POTTSTOWN AREA HEALTH CONCERNS

Reported October 5, 2003 -'Accordiﬁg to“EPA o |
Greater Pottstown Area

) INFANT And NEONATAL MORTALITY |
ARE FAR ABOVE The STATE AVERAGE

And EVEN SURPASS CITIES Like
| '_Phllade_lp_hla, Readmg And Be_thlehem.,

Greater Pottstown Area State Health Statlstlcs_
| Show What EPA Called

’. “DISTURBING NUMBERS”

INFANT MORTAI.ITY

NEONATAL MORTALITY
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Low~Levcl Radlatmn Exposure and Elavated lnfant Mortality

Is There A Link In. Pottstown’) L

> . Hitoshima and: ‘Nagasaki data show chJde en-and mfants are more sensitive o the effects of low lchls of fonizirig mdm(ion
- > Data cojlected from’Chemobyl show from monijtering stations as far as 9,000 miles away that:infant mortality. rates rose after the aqmdeut
- Reseauchexs suggest that EPA limits oni exposure§ to low. level radiation: may need to. be tlghlened by a8 much as.a factox of 1000, .
- > Infi anL mortality rates fose after the rod meltdown jn- SaVannah River, Georgia. i
> Infart mortality-rates also rose after the Three Milt Island accident where: 'people recefved only low doses of radlauon
The cumulative welght Of this-data collected on affegted populaﬂons is persuamVe enough to uall for PRECAUTIONI

“This Is embarrassing,
Tis-county Is too wealthy

and too educated to

have this happen. Far a
county this wealthy we
~need to do better.”

—James W: Maza

R L LTS L L D NP

By CAIlL ‘HESSLER JR,
Meroury Btaff Writer

NORRISTOWN -~ Despxte health
department afforts to curb infant

- deaths in Pottstown during the last.
.several years; Pottatown continues to

kinve.s higher than avemge mﬁmt mor
tality rata,

And those babxea born to black
- mothers are dying more often than

babies born to white mothers, .
“This is embarrassing. This county

is too wealthy and too educated to

have this happen. For a county thig,

wealthy we need to do better,”

‘Democratic commissioner. James W,

Maza said when confronted with infant
mortality statistics:

According to statistics compxled by
the Montgomery County Health
Department, the- Pottstown area aver-
aged 7.9 infant deaths for every 1,000
live births between 1987 and. 1986, the
lnsl: year for whxch statistics are. nvml

able. The- Pottatov;vn area includes

Pottstown, Lower Pottagrove, Upper
Pottagrove and West Pottagrove, -

. Oversll, the countywide infant mor-

tality rate: (deaths of children under
age 1)y dyring the same time period
was '7.0.. The white infant mortality
rate countywide was 62 and ﬂw hlauk

" infant mortallt;y rate was-15.2,

. 'The statisties indicated that in the.
Pottstown: arés, the white infant.mor -

tality rate ‘was 6.8 deaths per 1,000.

live births between 1987 and
while the black infant mortallt.

- wag 16.1 per 1,000 live births,

Robert. Gage, director of the ¢
health department, said health of -
have been working intensely sine

‘to try to decreass the. infant mo

rates. The department has a pr

. wherd public health nurses

Pottatewn ares pregnant women

{Bew INFANT MORTALITY on AS) -



m

. AN’I‘MORTAU’I'YIrom Al y){ﬁf ;f

m mto prenata] care. ns soon &s poasible, -
We havé to-do-more;” Gage admitted, addmg however, that
local statistics' mirror trends in the nntion and the state:
e are attempting to muster more resources. We have been
using on Pottstown and Norrmtown. on' the Census tracks at
hest rigk.” '
e comisaloners have asked Gage and other health ofﬁcuxla
submit a report within.two weeks to explain the regsons for

1 high infant mortallty :rates:in the. bo;ouglu of, Pottutown -

i Norristown and to suggest solutions,

‘This {en't good enough, We ‘have a loxig'\‘vay to go in thm
ty,” Maza said. “If it is'a problern-of money, then I wantta' ' © ..
iress what we cah do to: mmedy that. It msy not ‘be just«-"' et

ney."

Walter Tsou,. deput:y dxrector of tha haalth department, point»-

out' that Norristown continues. to: have - the. highest infant .
irtality rate in the:county and Norristown ranks fifth in'the -

ite in infant mortality:’ From 1894 to- 1086, the -infant

irtality rate in Norristown:was :17.9, with' the ‘white" infant~

)rtahty rate at 18.3 and:the black-infant ortality rate.at .~ :
Norrixtowns overaﬂ {nfant mortahty rate was: juat 12.9 and that '

Norristowna infant murtahty rate ia tmce the- county aver-:

g,

ves are highor,” Tsou sai

But.in Norristown, ‘the mortahty rate has increased over the »

RIS, deapita outreach eﬂ'on.s there. Between 1990 and 1992,

p @ﬁsmwn

fm‘ m@ many

Average Annual lnfant Mortullty Rdte per. 1,000 live blrthl,

Pottatown Aron, 1987-1990

T Year . . ‘All Races “Whites’
axfmmmspm.@mm’@muﬂmmmm&mm

1888-1982 P
e wu"m g'v‘, i
Eﬁ%aymgmm

1980-1694..
) 1992-1993 7.8
Average annual Inlant monallty rate 1 987-1 808

a0 18,1 per 1000 ive births - black
R Pomtvwn mn-Potmown. vaterhqrwo Uppchcnlgmvo and Wast Pottsgrove

Snun-; M_on_unmary Counly Heoulth Depumuunl_
"~ PADepartimsnt of Hoalfl -
"Nlunml thr-?or Hullh Bhdlllu_

: me Graphis by €.D. bl

“There .are’ gaographlc aegrpents of our county where £he"

“climbed to. 17.9: during the period 1894-96..
.. “The- numbers:are: going-up- substanhally !nstaad of going
down. We must not be doing something right,” Rapubhcan com-
missioner Mario Mele said, “These numbers are very alarmin
‘We-nead. to get.more proactive with the community to let peopre
know resources ars thers to help t.hem. e

1

_ xmtmte prenatal care,” Tsou saxd

am de aths

Buit’ Tsou said tha news isn't all bad
“The: good ‘newa for Montgomery County is that our infant

. mortahty is better than state and national statistics,” Tsou,

.said,
Taou #aid’ tha county in alrandy below the federal year 2000

'ob)echve of 7 infant deaths per-1,000 live births. In 1896, the
‘county's overall infant mortallty rate was about 6.7 and
Pennsylvania's infant mortality rate was about 7.6, :

Wy ant_mortalit rates ‘Tsou said, tend to be clogaly.
agsgciate ' t and & mother s access to prop--

er prenatal care. .
“Low birth weight is the most’ important predlctox- ot‘ infnnt

mortality,” Tsou said.

The year 2000 gosl in the nahon ja:that only b percent of all .
babies born should be of low birth weight, In'1996, .about 8.6 .
percent of all babies born in the county wers of low bu-th

weight.
The goal in the year 2000 is to have at least 90 percent of all

' pregnnnt women regeive prenatnl care duting the first

trimester of pregnancy. In 1996, aHout 9 percent of all

_ pregnent county women did not indtiate preiatal care in the

‘first trimester, including 7.2 percant of white mothers and 28

" percent of black mothers, ’
Even more alarming, Tsou said, m that 30 percent of preg

nant Norristown women didn't recefve prenata.l care during the-

first trimester-in 1996, - -

"Young people, 46 percant of’ teen ra under age 20, did not

you get older, you get
wmer andyou get prenatal care.” . . R g
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 Mercury Safl Writer

- xlinical services Tor | )

:f:According” To™ a child heallh needs -
asse$sment. report released this month. by. .
the <health, department,, between 1986 -and

Borough's baby death rate fuels ‘concern’

By CARL HESSLER JR.

/Lo
- 'NORRISTOWN — Poltstown has & higher
‘Jhan average infant mortality rate and {f ose,

- Dables -under. I-year-eld” borm 1o ack.
[nothers are dying more olten (han-their

1 hite” counterparis;-according 1o -Monigom-
.| ‘ery County heallh oflfclals, ™ .
«f =i JUs. moslly because ol e socio-economic.

b packgrounds and educalional Tevels thalthe . .

+|: “inlant morialily rale) is-higher than averape.

| Pollstown,” said_Anila Urielly

e nea epariment,

direelor-ol -

1995, Pottstown_averaged 9.7 infant_deaths .

for every 100K Tive births,

~In_comparison, there were 61 -"ln'fanl
deiths for every: 1,000 live blr,lh‘s;cou?ltywid_e
in:1995. - » :

- ~Still, the infant mbr{alityzratte in Pollstown

was better than than that:in Norrislmyn.
where 152 infanls died for every 1,000 live

- births over the 10-year period between 1986
~and 1095.

“Il's causing us some concern, We have
work to do in those areas,” said Crielly, re-
ferring lo the rales'in Pollstown and ‘Nor-

ristown, -

While Poltstown and Norristown conlinue
to have higher than average infant mortgll@y
rates, overall, infant mortalily rates declined

~countywide ..duringv the 10-year period —
from 7.8 infant dea(hs per.1,000 live bifths in

198610 6:1 infant-deaths per 1,000 li_vé_(b‘irt'hs_,

in 1995; ; .
Crielly-said-the.county is below the feder-
~al health goal for-infant mortality for the.

year 2000, which is seven deaths for every

1,000 live births. R
"Overall, il looks like we arc meeling the
year-2000-abjeclives. Bul when you break it
oul by race, we found that the blackrace has
a really high infant mortalily rate," Crielly
Said. . C O ) ' :
In 1995, 184 black infants. ied for every

* 1,000 live births in the county. Granled, that-

(Bee INFANTS on'Ad) -

In comparison, 5.1 white Infants
d for every 1,000 live births
ltuﬂng'lwc, according to the
u

Crielly sald efforts to ciirb
lack Infant mortallty must in-
:nslfy in the next few years Il the
going to meet the year

black infant an obstetriclan in

oal of 11 deaths for things a.woman can do to ensure . .care I (h ,
fve.b gomm e first three months. and

968, but still hi

ral -health

very 1,000 1 irths by the year ealth-oulcome from a preg--
X000, Crielly sald. - nancy Is prenatal care”"

T ) ; - TWE belléve that ~gWOMAN
s a decrease from the all:time. should be seen at least once by -
Ugh rate of 254
leaths per 1,000 live births in

her -first
trimester of pregnancy,” Crielly ~
erthan the fed- -sald. “One-of the most Important i,

Health oflicials said the. year - g, . el
2000 goal is-to have at lcns{'QO' - according o the study.
percent of "all pregnant women-
recelve prenatal care in the first
three months.of pregnancy.

" The study found.that 904 per-

Only 72 percént 8T hew molhers
Poltstown. recelve: prenatal

_ only 71 percent of new-mothers in
' Norristown receive prenatal care,

p Once !188‘3. the raclal break-
own produces d{stur
statlstics; Crielly sald. urb.lng

mothers- delayed thejr prenatal

trth_ weight

close ed to low
and a molher's nc-

Officials sald women cite a lack -

255 10 proper prenatal care,

ly said. E

of transportation and a |;
insurance coverage as the 1
barriers to recej
prenatal care.

sald health officials wi]l
their educational efforts toward
minority women In the geographi-
cal areas, such as Pollstown and officials
Norristown; where there are '
infant mortallty rates,

‘prenatal care
~women," Crielly sajd.

k of come women. The
! major workers can help women ov.
ving limely come such barriers as Jack

outreg

. .- lransportalion or' day care -
To reverse -the trends, Crielly Vices in order for them {o obls

“We are.going 1o have outreach conducting

~ About 30 percent of hew black - workers ‘golng into the com- creenings at
cent of new. mothers in-1995-did nCthers countywide . delayed ;{’v""‘“e’ al welfare and WIC by, o
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Infant Death and Childhood Cancer
REDUCTIONS AFTER
Nuclear Plant Closings In The United States.

Archives of Environmental Health; 1/1/2002 A

Subsequent to 1987, 8 U.S. nuclear plants located at least 113 km from other reactors ceased operations.
Strontium-90 levels in local milk declined sharply after closings, as did deaths among infants who had lived
downwind and within 64 km of each plant. These reductions occurred during the first 2 yr that followed

- closing of the plants, were sustained for at least 6 yr, and were especially pronounced for birth defects.
Trends in infant deaths in proximate areas not downwind, and more than 64 km from the closed plants, were
not ditfferent from the national patterns. In proximate areas for which data were available, cancer incidence
in children younger than 5 yr of age fell significantly after the shutdowns. Changes in health following

nuclear reactor closings may help elucidate the relationship between low- dose radiation exposure and
disease.

THERE IS A RELATIVE PAUCITY of research that documents the beneficial health effects to humans
following a reduction in the level of environmental toxins. Existing data provide evidence for immediate
responses, as well as for responses with longer latencies. Motor vehicle restrictions during the 1996

- Summer Olympic Games resulted in a 28% drop in peak ozone concentration and a more than 40%
reduction in asthma admissions/emergency room visits among Atlanta children. (1) The decline in smoking
for U.S. adult males, from 52% in 1965 to 28% in 1990, (2) was not followed by a reduction in age-adjusted
incidence of lung-bronchial cancers until 1984. (3)

Reduction of ionizing radiation in the environment, and hence in the food chain, occurred after enactment of
the Partial Test Ban Treaty of 1963 that prohibited atmospheric atomic weapons testing by the United
States, the (then) Soviet Union, and Great Britain. In the United States, dietary levels of short-lived isotopes,
such as iodine-131 (I-131) and strontium-89 (Sr-89), with respective biological half-lives of 8 and 50 days,
fell dramatically. Even concentrations of a long-lived isotope such as strontium-90 (half-life = 28.7 yr) in raw
milk declined by one-half in 9 U.S. cities from the peak of April/May 1964 to November/December 1965. This
decline, from an average of 30 to 15 picocuries per liter, feli further to 6 by 1970. (4,5)

Diminishing radioactivity levels in the diet were accompanied by immediate and significant morbidity and
mortality reductions among infants and young children. U.S. infant deaths per 1,000 births fell from 24.7 to
-19.1 from 1965 to 1971, respectively--a rate of decrease more than 4 times greater than for 1951-1965, (6)
- respectively. (Note: Atmospheric bomb testing in Nevada began in January 1951.7) Cancer incidence in
children who were younger than 5 yr of age and who lived in Connecticut--the only U.S. state that operated
a comprehensive tumor reglstry--dropped 30% from the 1962-1964 peak of 20.38 cases/100,000 to 14.21 by
1967-1969, following a 40% rise during the time of atmospheric bomb testing. (8)

Although most permanent shutdowns of nuclear power reactors are relatively recent, periods that follow
unexpectedly large releases of airborne emissions offer an example of reduced environmental radioactivity.
In the 1960s, declines in local infant mortality were documented after substantial reductions in gaseous
emissions from several nuclear facilities. (8) In downwind areas within 64 km of 5 closed reactors, infant
deaths declined at an unexpectedly rapid rate in the first 2 yr that followed closing. (10) We propose to
extend that report by presenting data on all reactors for which post-shutdown data are currently available.
Mortality 2 yr and 6 yr after reactor closings will be reviewed, the purpose of which will be assessment of
whether immediate reductions are sustained over longer periods of time. Proximate areas that are not
downwind from closed reactors and 64-129 km downwind will be examined. Flnally, childhood cancer
incidence trends near closed reactors will also be considered.

Method

Subsequent to 1987, 13 nuclear power reactors in the United States have been closed permanently. In
addition, 5 other reactors have been nonoperational for at least 2 consecutive calendar years (see Table 1).
The 8 regions in which closings left no operating power reactor within a 112-km radius of the closed facility
are the focus of this report. Preliminary data have already been presented for 5 of the 8 regions. (10) Of



these 8 regions, 6 have involved permanent shutdowns. The Pilgrim reactor in Massachusetts did not
operate from April 1986 until late 1988. During the winter of 1995-1998, all 4 Connecticut reactors--3 at
Millstone in Waterford and 1 in Haddam Neck, 29 km to the northwest--were closed. Millstone units 2 and 3
resumed operations in July 1999 and July 1998, respectively.

Demographic characteristics of the 8 areas are presented in Table 2. Population density varied greatly;
some regions were urban settings, and some were sparsely populated areas. Poverty rates and
percentages of Blacks and Hispanics in the population were less than the U.S. standard in each area.

An approximation of change in environmental radioactivity before and after a reactor shutdown may be
observed with annual measures of Sr-90 in pasteurized milk, reported each July by the U.S. Environmental
Protection Agency in 60 U.S. cities. (11) Readings for cities located within 64 km of closed reactors are also
provided. The analysis of levels of long-lived Sr-90 has likely underestimated the reduction in '
environmental radioactivity inasmuch as short-lived 1sotopes emitted by reactors would no longer be
present after a shutdown.

Short-lived airborne radioactive particulates often decay before entering the food chain. However, they can
enter the body through inhalation. Persons with the greatest uptake from this vector are those who live
downwind from the source, inasmuch as prevailing winds carry the majority of particles in the downwind
direction. Longer-lived isotopes can also be inhaled, but they are also returned to earth by precipitation, after
which they are again consumed in the diet. Again, levels are most likely highest in downwind, rainy areas.
This principle is illustrated in the patterns of fallout from atmospheric atomic bomb tests in Nevada. For
example, after the large "Smoky" test on August 31, 1857, U.S. government officials documented elevated
levels of radiocisotopes in raw milk. The typical concentration ot Sr-89 (< 5 picocuries/l) was exceeded in
Cincinnati, Ohio (i.e., 150 picocuries/l); in New York {160 picocuries/l); in Sacramento, California (30
picocuries/l); in Saint Louis, Missouri (290 picocuries/l); and in Sait Lake City, Utah (120 picocuries/l). (12)
The only upwind city--Sacramento--had the lowest concentration of Sr-89. In addition, the total in Salt Lake

City (i.e., city closest to Nevada) was exceeded by the much rainier Clncmnatl (Ohio), New York, and Saint
Louis (Mlssoun) areas.

Given that airborne radioactive particulates are propelled by prevailing winds, in this analysis we focused on
counties located downwind and mostly or totally within 64 km of the closed reactors. Prevailing wind
directions for the large city or cities nearest to each closed reactor were used. (13) Winds in Portland,
Oregon--near the closed Trojan reactor--emanate from the east-southeast and northwest during 6 mdlvndual
months; therefore, "downwmd“ counties are situated in both directions.

Infant deaths that occurred during the first year of life were obtained from the National Center for Health

Statistics. County-specific deaths and population information were available on the world wide web

" (http://www. cdc.gov/data and statistics/CDC Wonder). The accuracy of the count of infant deaths is likely
very high; all U.S. states have reported death data to the federal government, subject to reliability tests since
1933. Coding the reason for death should also be consistent over time; the 9th revision of the International
Classification of Diseases (ICD) coding system was used for the classification of all deaths from 1979 to

- 1998. The county of residence for an infant death (i.e., mother's residence) has been a standard data
element collected in the hospital medical record for many years.

Infant mortahty rates before and after reactors ceased operations were compared. The penod before a
reactor is closed is defined as the last 2 yr of operation, including the year of closing. For example, the
LaCrosse reacior ceased operations on April 30, 1987; therefore, the "before" period of operation is 1986-
1987. Given that cellular damage from radioactive exposures is most pronounced in the fetal period, many
births that followed the closing of a reactor (but in the same year) were subject to exposures from reactor

operations prior to bxrth Rates for the 2 yr before closing are contrasted with rates for the subsequent 2- and
6-yr penods

The report also reviewed infant mortality from congenital anomalies (ICD codes 740.0-759.9) known to be
sensitive to the effects of radiation. Approximately 1 of every 4 deaths in the first year of life results from a
birth defect. Approximately one-half of the infant congenital anomaly deaths involves heart defects.
Chromosomal defects (including Down's, Edwards', and Patau's syndromes), and nervous system defects
- (including anencephalus and spina bifida} account for another quarter of deaths. (6)



Childhood cancer data were also analyzed because of the increased sensitivity of the developing fetus to
the carcinogenic effects of ionizing radiation. Cancer incidence data were available only from state registries
of California, Colorado, and Wisconsin. These states operated comprehensive tumor registries before and
after closings (i.e., reporting of cancer cases was mandated by state law, reporting originated from several

sources, and the reporting system was complete and accurate). Cases diagnosed before an individual's 5th
birthday, which likely represented a fetal origin, were analyzed.

Trends in infant mortality near closed nuclear facilities were compared with U.S. patierns. Aggregated data
(1e., 1988-1996) from states and cities that made up approximately 47% of the U.S. population were used
for cancer incidence because no national registry exists. (Areas include the states of California, Connecticut,
Florida, Hawaii, lowa, Massachusetts, New Jersey, New Mexico, New York, Pennsylvania, Utah, and
Wisconsin; and the Standard Metropolitan Statistical Areas of Atlanta, Denver, and Seattle.) Infant mortality
and childhood cancer trends’in counties near nuclea¥ plants were also compared with all other counties in
the state. For Millstone, "other state" represents Connecticut and Rhode Island combined, whereas for
Trojan, "other state" represents Oregon and Washington combined.

Results

Change in environmental radioactivity. Sr-80 concentrations in pasteurized milk over a 12-yr period before
and after shutdown were available for 3 cities within 64 km of closed nuclear plants. These were compared
with trends in 23 U.S. cities for which an annual reading was reported each year from 1983-1994 (Table 3).
In each area near a closed reactor, the average Sr-90 concentration fell by more than the U.S. decline
(67.1%, 48.0%, and 47.1%, compared with 34.0%). This comparison was hampered by the availability of
only 1 annual measurement, thus raising the chance of random fluctuation.

Infant mortality---all causes. Infant mortality in each of the 8 downwind areas decreased during the first 2 yr
following closing (Table 4). Each decline exceeded the U.S. average 2-yr reduction of 6.4%, and the total
decline of 17.4% was significant (p < .01). Each decline also exceeded the trend for other counties in the

state; the total reduction in other counties of 6.7% was significantly different from the "nuclear” counties (p <
.01).

"Infant mortality data for 6 yr post-shutdown were available for counties near 4 of the B plants; the other
plants closed too recently or they were re-started (Table 5). In each of the 4 areas, reductions continued to
exceed the U.S. standard, and the total decline of 26.9% was significantly greater than the national trend (p
< .0001). Reductions near the Rancho Seco and Trojan plants were also significant. Rates also fell faster
than in other counties in respective states.- : '

‘

Infant mortality--congenital anomalies. During the first 2 yr following reactor shutdown, infant deaths from
congenital anomalies declined 22.4%, compared with an average 2-yr decline in the U.S. of 5.5% (p < 05)
and a total decline of 5.6% combined for other counties in the state where reactors were located. Declines in
7 of the 8 areas exceeded that of the U.S.; declines in 6 of the 8 areas exceeded those of other counties in

. the state (Table 6). During the first 6 yr following the closing of the reactor (for the 4 areas for which data
were available), declines near each reactor continued. The change near the Trojan reactor in Oregon is
significant, compared with both the U.S. and other counties in Oregon and Washington (Table 7).

Infant mortality--downwind 64-129 km from the plant. Infant mortality in downwind counties located 64-129
km from the closed reactors rose near 5 of the 7 plants (the area downwind from the Pilgrim reactor is the
Atlantic Ocean). The overall increase of 5.4% was not significantly different from the 6.4% average national
decrease. The 39.3% rise near the Rancho Seco reactor was significant at p < .01 (Table 8).

Infant mortality--counties not downwind. In 6 of 8 regions, reductions in infant mortality rates occurred in the
first 2 yr following shutdown in non-downwind counties located less than 64 km from closed facilities.

However, none of the reductions were significant, and the combined change of 7.1% was equivalent to the
average U.S. 2-yr decline {Table 9).

Incidence--childhood cancer. In the states that operated comprehensive cancer registries at the time of
reactor shutdown, incidence of newly diagnosed cancers in children under age 5 yr declined in downwind
counties within 64 km. The decline measures the 2 yr prior to closing with 7 yr post-shutdown. The total
reduction of 25.0% was significantly different from the stable U.S. trend (p < .005) and from the trend in



other counties in the state (p < .006) (Table 10). The reduction near the Rancho Seco plant in California was

significant, compared with the reduction in the United States (p < .02) and in the remainder of the state (p <
.004).

Discussion

Research on changes in health in populations exposed to reduced levels of radioactivity has been scant.
However, falling infant mortality and a decrease in childhood cancer immediately after atmospheric nuclear
weapons testlng was halted in 1963 suggest that "smaller" exposures may result in measurable
_improvements in health, especially in infants and young children.

In each of 8 areas downwind and proximate to closed nuclear power plants, infant deaths declinéd in excess
of national trends during the first 2 yr following shutdown. Declines in mortality from congenital anomalies
among local infants were particularly sharp. These trends were consistent for 2-yr and 6-yr periods after

plant closings. Although declines near each reactor have fallen short of statistical significance, the possibility
that similar trends should occur in each area by random chance is low.

The unexpectedly large decline in infant mortality occurred only in downwind.counties that were located less
than 64 km from closed nuclear facilities. Nondownwind counties located less than 64 km from reactors

~ have nonsignificant declines in infant deaths. In downwind counties located 64-129 km from the plants,

infant death rates increased, but the increases were not significant. Therefore, any beneficial effect of
reactor shutdowns may apply only to the closest downwind counties. This finding illustrates the importance

of analyzing the health of populations that live near nuclear facilitiés by direction, rather than as a whole. It
also suggests that inhalation of airborne radioactive gases and patrticles, by which process the fetus absorbs .
radioactivity through the placenta, (14) may be a significant vector of exposure, along with dietary intake.

Cancer diagnosed in children under the age of 5 yr was also reduced in proximate downwind counties with
available data. This trend is meaningful because it takes into account disease incidence, which cannot be

affected by life-saving technological innovations, and may, theretore, be a more sensitive indicator of
radiation effects than montality.

No demographic characteristic predisposes these areas to health improvements. Reduced infant mortality
rates occurred in both rural and urban regions. The relatively small proportions of minorities and poor
individuals should not affect short-term changes inasmuch as it is unlikely that the racial distribution of
studied counties changed appreciably in 2 yr. In addition, during the 20th century, improvements in infant

health have yielded relatively equal benefits for all races and socxoeconomlc classes (i.e., similar reductions
in infant mortality have occurred for all races).

The data support prior research that has shown that.in utero exposures to radioactivity are most deleterious
given the heightened sensitivity of the developing fetus and newborn infant. In the United States, infant
deaths have been linked to exposure to fission products from atmospheric weapons tests. {(15) In both
Germany (16) and the United States, (17) increases in infant mortality have been attributed to fallout from
the 1986 Chernobyl accident. Increased incidences of various congenital malformations have been
documented in several European nations after Chernobyl (18-21) Elevated rates of childhood cancer near
U.S. nuclear reactors have also been reported. (22-24)

In addition to reduced exposures to fission products, there may be other explanations for the decline. One
such possibility is a demographic shift (i.e., closing of a nuclear power facility results in loss of employment
for plant workers, who leave the area in search of work). Although some nuclear workers remain after
reactors are closed to assist in deactivating the plant, many, in fact, lose their jobs. The processes of
operating a reactor and deactivating it are distinctly different.

Some evidence, however, suggests that this populatlon shift may not account for the unexpectedly Iarge
infant death and childhood cancer decreases in their entirety. .

1. Nuclear plant workers are generally healthier than other workers of childbearing age. They are sufficiently
healthy to hold full-time jobs, and their employer-based health insurance allows them access to medical care
(including prenatal care--an important determinant of infant morality risk). Thus, any departure of these



workers from a downwind county after reactor closing would Ieave a higher-risk population than existed prior
to closing of the reactor.

2. In urban areas, such as Sacramento, Cahforma and Portland, Oregon, workers at the nuclear plant likely
represent a small percentage of the overall workforce, and they have little impact on the postclosing infant

death and cancer rates. Even in rural areas, numbers of live births did not decline rapidly following the
closure of the reactor.

3. Workers are as likely to live upwind as they are to live downWirid from the plant; however, consistent
improvements in infant health occurred only in downwind areas. .

4. Two of the plants were closed only temporarily. They did not lay off large numbers of workers, yet disease
and death trends were similar to those obtained for the permanently closed reactors.

Whereas a substantial lag period between exposure and disease manifestation may be observed for adult
cancers exposed to external x-rays, a much shorter lag period has been documented for very young ,
individuals. Pelvic x-rays administered in utero are linked with increased cancer deaths before an individual's
10th birthday, (25) and 2/3 of these malignancies are diagnosed before the age of 5 yr. Thyroid cancer
among children under 15 yr of age who lived near the Chernobyl facility began a sustained increase just 4 yr
after the April 26, 1986, accident. (26-28) In 3 Pennsylvania counties located closest to the Three Mile Island

" facility, cancer deaths in persons under the age of 10 yr jumped from 28 1o 36 in the 5 yr following the March
28, 1979, accident. (29)

A relatively short latency period that followed the addition of radioactivity raises the question of whether a
similarly short lag exists between reduced exposures and declining disease rates. Short-lived airborne
radioisotopes emitted from reactors are completely removed from the environment/diet within several
months of the plant shutdown. Long-lived isotopes decay slowly, but existing data on dietary levels of Sr-80
suggest that these may be reduced substantially within several years after plant closing.

The data indicate that improvements in health occur after relatively slight reductions in dietary radioactivity.
Sr-90 concentrations measured in milk samples in 9 U.S. cities fell from 30 to 15 picocuries per liter over an
18mo period foliowing cessation of large-scale atmospheric nuclear weapons tests in the mid-1960s. In
contrast, Sr-90 reductions in milk near closed nuclear reactors fell from approximately 1.0 to 0.5 picocuries
after shutdown. Changes in health status after a relatively small reduction support the effects of low-dose
exposures on laboratory animals. (30} In light of these data, the current understanding of the relationship
between low-dose radiation exposure and disease should be reconsidered.

Several factors limit this study from being more meaningtul. There is a dearth of research on health effects
of reduced exposures to ionizing radiation and other toxic substances with which to compare results. Small
population sizes in several of the areas near closed facilities make significant findings elusive. The 60 cities
with federally reported dietary levels of radioactivity are often not proximate to nuclear sites. Moreover,
routine reports of particular isotopes (e.g., barium-140, cesium-137, iodine-131, strontium-89) are no longer
available. Reliance on annual strontium-90 levels in milk is a relatively basic measure of radiation burden on
local residents. The use of weekly or monthly levels of a variety of isotopes (i.e., both short- and long-lived)
would make dose estimates more meaningful. Moreover, given that locally consumed milk is often not
produced locally, radioisotope concentrations in air and water would be useful.

The current report was based on aggregate data. In this report, we did not measure levels of radioactivity in
the bodies of individual decedents or of infants who survived the first year of life. More dose information--not
just in environmental/dietary levels--but in vivo, is needed. U.S. government programs that measure Sr-90
in deciduous teeth, chiidren's vertebrae, and adult vertebrae were discontinued in the 1970s and early
1980S. (31) A recent project in which Sr-90 concentrations were measured in deciduous teeth of persons
living near nuclear reactors indicated a link between Sr-90 levels and childhood cancer incidence. (32)

More research on how intrauterine exposure to radiation affects health in later life is critical in understanding
effects of nuclear reactors. With more than 400 such facilities operating worldwide, such data can play a vital
role in any program of disease prevention and health promotion.



Table 1.--U.S. Nuclear Reactors Closed Subsequent to 1987

Started/ = Prevaliling
Reactor name (location) closed wind direction *
LaCrosse 07/11/67 South
(Genoa, WI) 04/30/87 ~  (LaCrosse)
Rancho Seco 09/16/74 Southwest
(Clay Station, CA) - 06/07/89 (Sacramento,
CA)
Fort St. Vrain 01/31774  South
(Platteville, CO) 08/18/89 Denver, CO)
Trojan 12/15/75 . East-southeast/
(Prescott, OR) 11/09/92 northwest
(Portland, OR)
Maine Yankee 10/23/72 South
(Wiscasset, ME!) | 08/05/97 (Portland, ME)
Big Rock Point 09/27/62 West-northwest
(Charlevoix, Mi) 08/29/97 (Sault
. Ste. Marie, IL)
Southwest
(Alpena, Ml
Temporary shutdowns
Haddam Neck - 07/24/67 South
(Haddam Neck, CT) - (Hartford, CT)
Millstone 1,2,3 10/26/70 Southwest
(Waterford, CT) - (Providence, Ri)
Pilgrim 06/16/72 Southwest
(Plymouth, MA) 04/30/86 (Boston, MA)

Comparison of reactors closed subsequent to 1987
with physical locations of additional operating reactors located < 113
km from closed reactor specified i

Reactor name (location) - Date closed
Handford-N (Richmond, WA) 02/01/88
Yankee Rowe (Rowe, MA) 10/01/91
San Onofre (San Clemente, CA) - 11/30/92
Clinton (Clinton, IL) Autumn of 1996
LaSalle County 2 (Seneca, L) Autumn of 1996
Zion 1,2 (Zion, IL) 01/16/98

' Cities located downwind 1990 Population
Reactor name (location) (< 64 km from closed (n)

reactor) -

L.aCrosse LaCrosse, WI 97,904

(Genoa, W) ‘Vemon, WI : 25,617



Rancho Seco Amador, CA 30,039
(Clay Station, CA) El Dorado, CA 125,995
Placer, CA 172,796
Sacramento, CA 1,041,219
* Fort St. Vrain Larimer, CO 186,136
(Platteville, CO) Weld, CO 131,821
Trojan Columbia, OR 37,557
(Prescott, OR) Clark, WA 238,053
Cowl itz, WA 82,119
" Multnomah, OR 583,887
Wakhiakum, WA 3,832
Maine Yankee Kennebec, ME .1 15,904
(Wiscasset, ME) Knox, ME 36,310
Lincoln, ME 30,357
Big Rock Point Antrim, Ml _ 18,185
{Charlevois, Ml) Charlevoix, Ml 21,468
Cheboygan, MI 23,800
Emmet, Ml 25,040
Otsego, Mi 17,957
Temporary shutdowns
Haddam Neck Middlesex, CT 143,196
(Haddam Neck, CT) New London, CT 254,957
Millstone 1,2,3 Tolland, CT 128,699
(Waterford, CT) Windham, CT -102,525
' Kent, R} 161,135 .
Washington, Rl 110,006 _
Pilgrim |

Plymouth, MA 435,276

(Plymoutn, MA)

" Comparison of reactors closed subsequent to 1987
-with physical locations of additional operating reactors located < 113
km from closed reactor specifiéd

Reactor name and distance/direction
from closed reactor

Reactor name (location)

Handford-N (Richmond, WA) Washington Nuclear 2; same site
as closed reactor
Yankee Rowe (Rowe, MA) Vermont Yankee; 24 km northeast

San Onofre (San Clemente, CA) ~ San Onofre 2 and 3;all 3 reactors
_ located at same site
Clinton (Clinton, IL) LaSalle 1; 113 km north

LaSalle County 2 (Seneca, IL)  LaSalle 2; same site as closed

reactor
Zion 1,2.(Zion, IL}) Byron 1; 104 km west
Notes: Wl = Wisconsin, 'CA = California, CO =-Colorado, OR = Oregon,

WA = Washington, ME = Maine, M! = Michigan, CT = Connecticut,



MA = Massachusetts, IL = lilinois, and'Rl = Rhode island.
* In this column, specific cities that appear within parentheses are
located downwind in the wind direction cited.
- Table 2.--Demographic Data and Downwind Counties Located < 64 km from
Nuclear Reactors that Had Closed
Percentage

Population Black Hispanic Low SES

Reactor name per km{2] (1995) (1995) person

in 1997 : (%) -

(1995)

U.s. 29.2 127 110 13.8
LaCrosse 40.1 05 08 10.2
Rancho Seco 127.0 7.4 13.6 13.6
Fort St. Vrain 223 6.6 144 10.8
Trojan " 133.5 45 42 12.0
Maine Yankee 42.3 02 05 11.7
Big Rock Point - 17.6 03 14 10.5
Haddam Neck/Millstone 144.3 3.0 23 6.5
Pilgrim 270.1 51 28 7.8 '
Areas with higher : .
concentrations than U.S. 6 0 2 .0
Areas with lower
concentrations than U.S. 2 8 6 8

Notes: SES = socioeconomic status; low SES refers to those individuals
whose incomes were below the poverty line.

Table 3.--Change in Average Strontium-90 Concentratlons in Pasteurized
Milk in Cities Located < 64 km from Nuclear Plants that Had Closed

" Years included
City/state Closest reactor BC AC

Sacramento, CA  Rancho Seco, CA 1983-1988 1989-1994
Denver, CO Fort St. Vrain, CO  1983-1988 1989-1994
Portland, OR Trojan, OR 1987-1992 1993-1994

U.Ss. (23 cmes) 1983-1988 1989-1994

Average strontium-90 concentratlon
City/state BC n AC n Change (%)
Sacramento, CA 0.92 6 048 6  -47.1

Denver, CO 162 6 050 2 -67.1
Portland, OR 1256 6 065 2 -48.0

U.S. (23 cmes) 197 - 130 -34.0

Notes BC: before closing reactor, AC after closing reactor,

:

CA = California, CO = Colorado, and OR = Qregon.

* Concentrations of strontium-90 are expressed in picocuries of Sr-90
per liter of milk.

Table 4.--Change in "Ali-Causes" Death Rates of Infants during



Their First Year of Life and Who Were Located < 64 km Downwind of
Reactors, 2 Ye_ars before vs. 2 Years after Nuclear Plant Closings

Year Infant déaths Live births
Reactor Closed BC AC BC AC

LaCrosse, WI 1987 36 30 3,607 3,452
Rancho Seco, CA . 1989 418 390 44 500 49,414
Ft. St. Vrain, CO 1989 83 72 9,725 9,977
Trojan, OR 1992 253 204 30,320 29,799
Big Rock Point, MI 1997 25 15 2,922 3,040
Maine Yankee, ME: 1997 19 18 38,841 4,013
Pilgrim, MA 1986 .97 76 12,956 13,412
Mitlstone, CT 1995 166 130 22,261 21,093

Total for 8 areas’ 1,097 935 130,032 134,200
U.S. average for '
2-yr change 1986-1998

Deaths/1,000 - Change (%)
Reactor BC AC Local Other state

LaCrosse, Wi 10.27 8.69 -154 19
Rancho Seco, CA 9.39 7.89 -16.0 -9.2
Ft. St. Vrain, CO 8.53 7.22 -15.4 5.2
Trojan, OR 8.34 6.85 - -179 -59
Big Rock Point, Ml  8.56 4.93 - -424 +20
Main Yankee, ME 4.95 449 93 4228
Pilgrim, MA 7.49 5.67 -24.3  -131
Millstone, CT 7.46 6.16 -17.4 -54

Totals for 8 areas 8.44 7.00 47.4* 87
U.S. average for .
2-yr change ) -6.4

Notes: BC = 2 yr befor closing reactor, AC = 2 yr after closing
reactor, WI = Wisconsin, CA = California, CO = Colorado, OR = Oregon
Ml —-Michlgan ME = Malne MA = Massachusetts, and CT = Connectlcut. -

* p < .01 (nuclear counties vs. both U.S. and other state totals).
Table 5.-- Change in "All-Causes’ Death Rates of infants during Their
First Year of Life and Who Were Located < 64 km Downwind of Reactors,
2 Years before vs. 6 Years after Nuclear Plant Closings

. Year Infantdeaths  Live births
Reactor Closed BC AC BC AC

LaCrosse, Wi 1987 36 69 3,507 10,302
Rancho Seco, CA 1989 418 1,038 44,500 144,770
Ft. St. Vrain, CO 1989 83 192 9,725 30,129
Trojan, OR 1992 253 523 30,320 92,649

Totals for 4 areas 790 1,822 88,052 277,880
U.S. average for . ‘
6-yr change 1986-1998

Deaths/1,000 Change (%)
Reactor BC AC Local Other state
LaCrosse, W! 1027 670 . -348 -7.7
Rancho Seco, CA 9.39 7.17 -23.6 -16.5

Ft. St. Vrain, CO 8.53 637 -25.3 -15.2



Trojan, OR 8.34 564 324 -127

Totals for 4 areas 8.97 6.56 -26.9* -15.1
U.S. average for .
6-yr change ) -11.9

Notes: BC =2 yr b’e'fore closing reactor, AC = 6 yr after closing
reactor, Wl = Wisconsin, CA = California, CO = Colorado, and
OR = Oregon.

* p <.0001 (nuclear.counties vs. both U.S. and other state totals).
Rancho Seco difference {p < .05) and Trojan difference (p < 00u1)
were significant.
Table 6.--Change in "Congenital Anomalies” Death Rates of Infants
during Their First Year of Life and Who Were Located < 64 km downwind
of Reactors, 2 Years before vs. 2 Years after Nuclear Plant Closings’

Year Infant deaths Live births
Reactor Closed BC AC BC AC

LaCrosse, Wi 1987 7 4 3,507 3,452
Rancho Seco, CA 1989 90 79 44 500 49,414
Ft. St. Vrain, CO 1989 20 24 ° 9,725 9,977
Trojan, OR 1992 61 41 30,320 ' 29,799

Big Rock Pt., Mi 1997 10 4 2,922 3,040
‘Maine Yankee, ME - 1997 6 5. 3,841 4,013
Pilgrim, Ma 1986 26 23 12,956 - 13,412
Millstone, CT 1995 51 37 22,093 21,093

Totals for 8 areas 271 217 130,032 134,200
U.S. average for .
2-yr change 1986-1998

Deaths/1,000 Change (%)
Reactor BC AC Local Other state
LaCrosse, WI 2.00 1.16 -42.0 +1.3
Rancho Seco, CA 2.02 1.60 -20.8 -10.1
Ft. St. Vrain, CO 2.06 2.41 +17.0 -6.6
Trojan, OR 201 138  -31.3 -1.0.
Big Rock Pt., MI  3.42 1.32 -61.5 +1.0
Maine Yankee, ME 1.36 1.25 20.2 +54
Pilgrim, Ma 201 171 -14.9 -32.5
Millstone, CT 229 175 - -236 -7.7
Totals for 8 areas 2.08 1.62 -22.4* -5.6
U.S. average for :
2-yr change -5.5

Notes: BC = 2 yr befor closing reactor, AC = 2 yr after closing
reactor WI = CA = California, CO = Colorado, OR = Oregon,
= Michigan, ME = Maine, MA = Massachussetts, and CT = Connectlcut

* p < .05 (nuclear counties vs. both U.S. and other state totals).

Table 7.--Change in "Congenital Anomalies" Death Rates of Infants
during Their First Year of Life and Who Were Located < 64 km Downwind - -
of Reactors, 2 Years before vs. 6 Years after Nuclear Plant Closings

Year Infantdeaths  Live births
Reactor =~  Closed BC AC BC AC

LaCrosse, Wi 1987 7 17 3507 10,302



Rancho Seco, CA 1989 90 228 44,500 144,770
Ft.St.Vrain,CO 1989 20 52 9,725 30,129
Trojan, OR 1992 - 61 123 30320 92,649

Totals for 4 areas 178 420 - 88,062 277,850
U.S. average for .

6-yrchange 1986-1998

Deaths/1,000 Change (%)

Reactor BC AC Local Other state
LaCrosse, WI 2.00 1.85 -17.5 7.7
Rancho Seco, CA 2.02 1.57 -223 -17.4
Ft. St. Vrain, CO 2.06 1.73 -16.0 -143
Trojan, OR 2.01 133 -340 -49
Totals for 4 areas  2.02 1.51 -25.2* -14.8
- U.8. average for _

- 6-yr change -10.9

Notes: BC: 2 yr before closing reactor, AC =6 yr aftér closing
reactor, W! = Wisconsin, CA = California, CO = Colorado,
and OR = Oregon.

* p < .02 (nuclear counties vs. U.S.), and p < .08 (nuclear counties
vs. other state totals). The Trojan trend was significantly different
fromthose for U.S. (p < .03) and for other state (p < .006).

Table 8.--Change in "All Causes" Death Rates of Infants during Their
First Year of Life and Who Were Located 64-129 km Downwind of
Reactors, 2 Years before vs. 2 Years after Nuclear Plant Closings

Year Infantdeaths Live births
Reactor Closed BC AC BC AC

LaCrosse, WI 1987 13 14 1,570 1,467
Rancho Seco, CA 1989 67 10t 9,637 10,426
Ft. St. Vrain, CO 1989 33 28 3,347 = 3,229
Trojan, OR 1992 g 11 1805 1,608

Big Rock Pt.,, MI 1997 5 16 - 1,131 1,180
Maine Yankee, ME = 1997 7 7 1,778 1,762
Pilgrim, MA 1986 No data: Atlantic Ocean is downwind
Millstone, CT 1995 312 285 53,078 51,247

Totals for 8 areas 446 462 . 72,146 70,890

Deaths/1,000
Reactor BC AC Change (%)

LaCrosse, WI 8.28 954 +153 {
Rancho Seco, CA 6.95 9.68 +39.3 (p <.01)
Ft. St. Vrain, CO 9.86 8.67 -21.1

Trojan, OR 5.61 6.84 +22.0

Big Rock Pt., MI  4.42 1356 +206.8

Maine Yankee, ME 3.94 3.97 +0.8

Pilgrim, MA area

Millstone, CT 5.88 5.56 -5.4

Totals for 8 areas 6.18 6.52  +5.4
Notes: BC = 2 yr before clb‘sing reactor, AC: 2 yr after closing

reactor, WI = Wisconsin, CA: California, CO = Colorado, OR = Oregon,
. Ml = Michigan, ME = Maine, MA = Massachusetts, and CT = Connecticut.



Counties included Buffalo (Wisconsin), Jackson (Michigan),
Trempealeau (Wisconsin)--LaCrosse reactor; Douglas (Nevada), Lyon
{Nevada), Story (Nevada), Washoe (Nevada)--Rancho Seco reactor; Albany
(Wyoming), Laramie (Wyoming)--Fort St. Vrain reactor; Hood River
(Oregon), Wasco (Oregon), Pacific (Washington)--Trojan reactor; Alpena
{Michigan), Montmorency {(Michigan), Presque Isle (Michigan)--Big Rock
Point reactor; Franklin (Maine), Somerset (Maine)--Maine Yankee
reactor; Norfolk (Massachusetts), Worcester (Maine), Providence
{Rhode iIsland}--Millstone reactor.

Table 9.--Change in "All Causes": Death Rates of infants during

Their First Year of Life and Who Were Located < 64 km--and Not
Downwind--from Reactors, 2 Years before vs. 2 Years after Nuclear
Plant Closings _—

Year Infantdeaths  Live births
Reactor Closed BC AC BC AC

LaCrosse, WI 1987 57 . 63 7431 7,176
Rancho Seco, CA 1989 310 324 36,944 40,073
Ft. St. Vrain, CO 1989 537 530 58,790 59,923
Trojan, OR 1992 66 73 11,826 12,296

Big Rock Pt., Ml 1997 13 12 2,184 2,288
Maine Yankee, ME 1997 45 37 9,254 8,990
Pilgrim, MA 1986 579 528 57,466 60,619
Milistone, CT 1995 637 555 86,642 83,920

Totals for 8 areas 2,244 2,122 270,537 275285
Deaths/1,000 '

Reactor - BC AC Change (%)

LaCrosse, WI 7.67 8.78 +14.4

Rancho Seco, CA 8.39 8.09 -3.6

Ft. St. Vrain, CO  9.13 8.84 -3.2

Trojan, OR - 5,68 5.94 +6.4

Big Rock Pt., Ml 595 524 -11.9

Maine Yankee, ME 486 4.12 -15.4

Pilgrim, MA . 10.08 8.71 -13.6

Milistone, CT 7.35 6.61 -10.0

Totals for 8 areas 8.29 7.71 74

Notes: BC = 2 yr before closing reactor, AC = 2 yr after closing
reactor, W| = Wisconsin, CA = California, CO = Colorado,

OR = Oregon, Mi = Michigan, ME = Maine, MA = Massachusetts,

and CT = Connecticut. Counties included Allamakee (lowa), Clayton
(lowa), Winnishiek (lowa), Fillmore (Minnesota), Houston (Minnesota),
" Winona (Minnesota), Crawford (Wisconsin), Grant (Wisconsin), Monroe
(Wisconsin), Richland (Wisconsin)-LaCrosse reactor; San Joaquin
(California), Solano (California), Sutter (California), Yolo
(California)--Rancho Seco reactor; Adams (Colorado), Arapahoe
(Colorado), Boulder (Colorado), Gilpin (Colorado), Grand (Colorado),
Jefferson (Colorado)--Fort St. Vrain reactor; Clatsop (Oregon),
Washington (Oregon)--Trojan reactor; Grand Traverse (Michigan),
Leelanau {Michigan)--Big Rock Point reactor; Androscoggin (Maine),
Cumberland (Maine), Sagadahoc (Maine)--Maine Yankee reactor;
Barnstable (Massachusetts), Bristol (Massachusetts), Dukes
(Massachusetts), Norfolk (Massachusetts), Suffolk (Massachusetts),
Bristol (Rhode Island), Newport (Rhode Island)--Pilgrim reactor; and
Hartford (Connecticut), New Haven (Connecticut), and Suffolk

{New York)--Millstone reactor.

Table 10.--Changes in the Incidence Rates of Ail Cancers dufing the



- First 5 Yr of Life of Children Who Lived in Counties that Were
Downwind 64 km from Closed Nuclear Plants at 2 Years before vs.
7 Years after Closure of Reactors

Year . Cancer
_ closed cases (n)
Reactor permanently BC AC

LaCrosse, W1 1987 7 15
Rancho Seco, CA 1989 50 153
Ft. St. Vrain, CO 1989 10 32

Total for 3 areas 67 200
U.S. change 1988-1989 to 1990-1996

Population
0-4 yr of age Cases/100,000
Reactor BC AC BC AC

LaCrosse, Wi 17,492 61,053 40.02 24.57
Rancho Seco, CA 208,302 854,118 2400 1791
Ft. St. Vrain, CO 49,156 178,742 20.34 17.90

Totalfor3areas 274,950 1,093,913 24.36 18.28

U.S. change
Change (%)
Reactor Local Other state *
LaCrosse, Wi -38.6 -5.1
Rancho Seco, CA -25.4 -1.0
Ft. St. Vrain, CO -12.0 +32.9

Total for 3 areas -25.0 ([dagger]) -0.5
U.S. change +0.3 ‘

Notes: BC: 2 yr before the reactor was closed, AC =7 yr after the
reactor was closed, W1 = Wisconsin, CA = California, and
" CO = Colorado. :

* "Other" category for Colorado includes Denver area (i.e., Adams,
Arapahoe, Boulder, Denver, Douglas, and Jefferson counties),
approximately 55% of the state's population 0-4 yr of age.

([dagger]) p < .005 (nuclear counties vs. U.S.), and p < .006 (nuclear
counties vs. other state total). Rancho Seco trend differed
significantly from trends from U.S. (p < .02) and other state

(p < .004). . : '

Submitted June 5, 2001, revised, aécepted for publication November 23, 2001.

Request for reprints should be sent to Joseph J. Magano, M.P.H., M.B.A., National Coordinator, Radiation
and Public Health Project, 786 Carroll Street, #9, Brookiyn, NY 11215.
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Learning Disabilities

Statistics by Penn State Graduate Students — 2002
Source Montgomery County Intermediate Unit (TU 23) was compared to (IU 17)
. Statewide Statistics: Pennsylvania Department of Education
http://ed.hbg.psu.edu/documments/PennDataBooks/SpecialEducation
Census Figures: 1990 and 2000 http:/www. census.gov/prod/cen1990/dpl/2kh42
Autism: Several websntes including: naar.org, explormgautlsm org, nich.nih. glb/autlsm and Naar

1990 to 2000

‘Monstgomery'county. | + 94 % Increase

' Montgomgry County Increase is DOUBLE the State Increase

Pennsylvania R + 46.6 % Increase

Limerick Nuclear Power Plant Is Located In Montgomery County

Could Limerick Nuclear Power .Plant’xs” Daily Routine Radiation
. Emissions, Plus Ac'cidént_al Releases, Into The Air, Water, and Soil,

Be One Major Factor For Shocking Montgomery County Learning
Disability Increases, Double The State Average?

1990 to 2000

Learning Dlsabllltles have RISEN THREEFOLD in Montgomery
County in Companson To Populatlon (1990 to 2000)

1990 to 2000

Total Er_lrollment in Montgomery County Sch,(')'olé'Dd_wn '

- 109 %
Montgomery County Intermediate Unit Total Enrollment + 327 %
Montgomery County - Learning Impairment Services + 32.7 %
\ Leas‘t Polluted Counties - Learning Impairment Services. + 1%
1990 to 2000 - ADD/ADHD and Autism _
Montgomery County ADD/ADHD , : + 327 %
. + 310 %

Montgomery County Autlsm



CHILDREN ‘
 In Harm’s Way ‘

| , “ln Harm ’'s Way : |
Tox:c' Threats To C’luld Development”

Pubhshed by Greater Boston -

Physu:lans for Social Respon5|blllty
Avallable On Line and Downloadable in PDF formait at: http:/www.igc.org/psr/

psrnatl@psr.om (202) 898-015_0

Thls Report Lmks » |
Toxu: Exposures Durmg Early Chlldhood
To Llfelong Dlsabllltles

| Includmg' S

LEARNING DISABILITIES

ADDIADHD Reduced IQ, Poorly-ControIIed Aggressmn

RADIATION

One of the most harmful chemlcals to fetuses and chlldren»

Smce 1985 From Routme Operatlons, - :
leerlck Nuclear Power Plant . "
Has Released Radlatlon
Into Our Alr, Water, and Sml




ACE: ‘We were
shocked when we

saw the results’ =

By Evan Brandt
+, ebrandt@pottsmerc.oom-: .
- POTTSTOWN ~ Child cancer rates
a1 the Pottstown area are nearly -100- -
yercent - higher ' than.- rates for .the
nation, the state‘and the remainder of
the tri-county ‘area, according to” an
analysis of eancer statistics released -
Monday. -~ = :
A statistical analysis of data from the .

. Pennsylvania Cancer Registry by

92,5 percent higher than the. national

_Joseph J. Mangano-shows that among’

"area residents 19-and younger, the inci-
dence of cancer from 1995 to 1999 was

rate for the same-age group,
Mangano, who is affiliated with the
Radiation and Public Health Project in
New York, looked at the state's statis-
tics for residents of Pottstown borough,
‘West Pottsgrove, Upper. Pottsgrove, .
Lower Pottsgrove, North Coventry and
Douglass (Berks) townships, ’
He conducted the study at the request
of ‘the :Alliance for a .Clean
Envitonment, better known as ACE,

" "We were shocked when We ‘saw

s area’s child cancer rate {

those . figures,” ;said ACE activist_

Donna Cuthbert;

Her husband, ¥

when we.realized how smuch the statis-

. tics realized our children .are being
~ | exposed; and pojsoned, Our children
“depend on us to protéct them; and we .
- - have to'do a better job,” ~ . - .
-+ The percentages of children’s cancer -

In the -past five years boil down to 22

-~cases, 137of which were leukemia and
- geven of ‘which were cancers of the

brain or the centra] nervous system,
~ That works out to 8 rate of 30.88
cancer cases per 100,000 people in'that

. age group, The U.S. rate for cancers of
the same:age group is 16.04.cases per
100,000, ' L T
" *-The rates in the “remainder of the =
- tri-county area-and the state are actual-

Jy below the national level, meaning the

_ problem in the area is probably a Jocal-

ized one,” Mangano wrote in the

" report.”

Interestingly, as the age-groups into
which the study clustered :people rose

" ~-and the actual number of cancer

cases went up as well - the percentages
actually fell, '

_ (See CHILD CANCER RATES on A3)

‘which released the results at a press con-
favancs at Prttetemm Middls Sehnnl

| CE President Lewls.
. Cuthbert, added,“We were most upset

"\ (GHILD CANCER RATE from A1)

For example, the cancer tate per
' 100,000 people:in the same- six-town

by
i

| ags 20 to #4. From age 45 to 54, the

. " six-town' rate is 18 percent above the:":

- national rate,

And by the time yoh get to resident_s
. over 55, the statistics in this sixtown

' area are actually 6.8 percent below the. “Judged statistically significant

" U.S. . rate according to. Mangano’s'
analysls; . L

. racketed among the older age groups ~
" all the way up to 1,050 new cases in’

or people over 55 ~ that's ; Pa e
five years for people ve { " Unusual patterns were also evidenf

actually about average in the United
. States for a similar population. .
" - And this may account for the fact

the same six towns, conducted in 1998

' by the Montgomery County Health.

" ‘Department, showed only a 6 percent

* cancer rate for the area above the rest

" area dropped to 17.4 percent above the -
"+ national rate when you look at adults-. .

eounty,

. That's because mors than 80 percent. "
-of cancer cases are diagnosed after age
' 55, So while the number-of cases sky-: .

-age

, TUESDH!
septemher 24,20

“of Berks, Chester. and Montgomery
" -counties, o

But that conclusion was based on
spreading the statistics -across all age
groups and did not look at all cancers,

‘but.several selected types-of cancer.

“That study, which looked at the peri-
“from 1990 to 1994, found & chil-
dre’s cancer rate 51° percent higher

“than that of the surrounding counties,
.but it was based on too few cases to be

by the
Further, Mangano's -study added,
e-adjusted rates like in the .county
‘cancer-study “can be informative,” but
“thelarge proportion of cancer cases
among the elderly may mask unusual
patterns among younger groups.”

in.terma of breast cancer, which was
not : included in the Montgomer)

" that an often-criticized cancer study of " County health study.

According to Mangano's analysis
the rate for women age 30 to 44 being
diagnosed with breast cancer in the six
municipality area i 51,4 percent highe:



Check ns ont on the Web ~ l;Ilp;//)vwlti/mn.\-;m'n'.rnm N N

L than the national rate That rate was.

_ ' generated by 31 cases out of 6, 013 beo-
- ple in that age group. .
‘In total, 263 women in the slxtown

- region were diagnosed ‘with breast can- -
. five years from 5,
“to 10.08 per 100, 0 0 in 1999

“cer in five years, .,

ACE also released other statistics as
‘the result of work done’ by another
-group ~ graduate students from Penn
.State University- who -analyzed :statls-
“tics under the’ direction of . Steven
Couch PhD. -

_ "Couch Is 8 professor of soclology
who runs & small master's program on
-community psychology and . soclal

“change at Penn-State’ J Capital College, :
. R ;....-s’dlsabilitles 13.46.6 percent, -
. 1 :That analysis. showed that while the -~ Ra

i rates of braln. cancer-in Pennsylvanla .and attentlon deficit and

- and Tioga County, chosen as a’com-

- /In Harrisburg,

- parison county, have remained relatWe-
* ly'stable, Montgomery County 8 rate is
increasing

-Montgomery xanks second in

Cases per

Eennaxlmmumzmin_m
100,000 in countles with- more than
0,000 peogle The Penn Statea lysf ;

shows ‘an. increase of one case" per
100,000 each year, meaning 7,5 people
in ‘Montgomery County wfll deVelop

‘brain cancer this year.

And the rate has alnlmst doiibledtin
er

“Cough's students also looked at

learning_disabilitles and found that
while tota] enrollment in Montgomery

County schools was down 10.9-percent
from 1990.to 2000, the Montgomery

“County Intermedlate ‘Unit has seen a

24-§ercent- increase In the number of -
'stu ents-with learning disabilities,

- Statewids, -the :inorease in: leaming

“digorder have risen 32,7 percent {n that
“period, and the rate of autism. in

ontgomery C has jumped by

310 percent, the Penn State study con-

cluded
- The statistics indicate, according to

1995 .

ACE. and the authors of the studies, \
l * .ot lifestyle ourselves out.of this crisis.”

} i|d cancer rate too hig

'-for the unnervlng health statistlcs, per-. -.

ticulatly among children, L "
-“All" children- in the™ “natloii are a

- exposed to the same kinds- of pollution
- _cafs, pesticides, household: chemi- - - -

cals, smoking in the -home, heredity."
sald Donne Cuthbert, . -
- “What's different about our ohlldren

“here is the chemical plague they are .

exposed to in this toxic triangle, where
we are put in danger from' the

"Occidental Chemical plant, the niiclear
-power plant and the landfill,” she said,

Contending that “children are the
barometers of .our soclety's -health,” -
ACE:said that the fact that chﬂdhood

‘cancer rates are hlgh is an indicator of -

how bad pollution is in the area, . .
" “Because the developing fetus, infant

'and child are most susceptible to the o

harmful effects of pollutants. child-
hood cancer is often a key mdlcator of

any potential hazards,” sald a release -

handed out at the press conference,
“Enough excuses, enough blaming the
victim,” said Lewis Cuthbert. “We can-




Toxic Chemrcals
Seen Contrrbutmg To
Increased Chlldhood Illness

June 12, 2002

WASHINGTON (Cox Newe Servlce) Allhough death rates from many typee of cancer are fallmg, the reported mcrdence of
cancer and other dlseases among Amerlca 8 chlldren Is netng, pedlatriclans eald Tueedey

Too iitlls is known about poselble relatlonehlpe between chlldhuod dleeaee end an. envlronmental "eoup .of thoueands of
mostly unlested industiial chemlcale that di dn 't aven: e)uet a half—century ago they sald.

“There are 85,000 chemlcale regletered With the Envlronmental Protedlon Agency for commerclal use in Amedca sald Dr.
Phitip Landrlgan director of the Cenfer for Children's Health and the Envfronmenf at Mount Slnal School of Medfcine in
New York.

Virtually all of them did not exlst belore the 19608 and most have not been euﬂ‘ldently tested for thelr effect on human beings,
he added ; - ' .

Landrlgan sald he was not "such a Luddite” to argue that all chemlcale are bad, clllng as veluable eubstances penlcrllln and
the spray-can penelratmg ofl, WD-40, which he joldngly sald has been called "lhe basic llquld of modern clvlllzation .

However, he sard the rush to develop and embrace new chemicals hae left adequate testing behlnd Only about 43 percent of
-roughly 3 000" hlgh—productlon-volum chemlcals were found to have been tested in a 1898 analysle he sald

“There has been a real failure of regulatnry ovarsight in ll\at we‘ve allowed many lhoueande of chemlcale to be commerclahzed
without adequately testmg them . Landngan aald .

Landrigan and Dr. Herbert J, Needleman the Unlverelty of Pltteburgh reeearcher who has been credlted with exposlng the
chronic intelligence-robbing impact of environmental lead polsoning, eald they hoped through a saries of newspaper
advertisementa, public appearancee and an |ntemet page fo sllmulate a public demand {for more underetendlng of toxic’
chemicals on human health.”. -

Full-page ads In The New Yorlc Times are belng ﬁnenced by a grent of $400 000 from the Rockefeller Family Fund Landrigan
sald. . . .

The need to better understand the lmpact of lndlvldual chemlcale ee well as "eynergletl effect et comblned exposures, is
. urgent, bolth physidian- researchere sald at'a press conference:

Untold numbers of chrldren have paild a. price for our elugglehneee In gettlng rld of lead" in gasollne sald Needleman

Landrigan eald that when he was-in medical echool cancer Ini chlldren‘ was "elways fatal and you Just trded to keep them
around fora year or two, to- glve the parente time to adjuet to reallty .

Now he said, from 35 te 40 percent of chlldren with breln cancer can be cured through eurgery, chemotherapy and radrallon
therapy, and an even. greater proportlon of chlldhood leukemia vlcﬁme are cured

“But cancer remalns the largeet cause of dlseaee dealh among chlldren and lhe overall Incidence has steadily sisen, - he eald
There-has been a 25 percent rlee In the lncldence ot cl\lldhood leukemla elnce the 19508 and a 21 percent increass in brain -
cancer. v B} A , . c o

“Our knowledge of wha s,:.golng on here le lncemplete “ haeald "Whlle we have facused on treahng cancer we have not kept
our eyes on the cauees "o - : . :

In eddlllon to cancer—

cauelng substances; ALandrlgan wamed of"’endocrtne disrupting” chemlcale whlch he sald may be linked
to premature puberty In glils, growlng numbersof leaticular cancer in boys and penle malformaﬁon in a condition known as
hypespadra )

The last condition has doubled from approximately 40 incidents per 10,000 Ilve boy births to around 80 incldents per 10 000
blrths in Atlanta betwaen 1968 and 1883, according to a sludy by the Centers for Dlsease Control and Prevenhon

"It's time In the United States that we begin to take delibarate acllon (regarding toxic chernlcals) " he eald “During the first few
years of the chemical revolution, wa wera carried along wlth enthusiaam. Now we knowthere lsa downslde Shame on us.if
we don't do the hecassary tests.” :

Copyright 2002 Cox Naws Senice.

Source: MMM&MM&!HWWMMMR" 19 byt
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EPA moves to proteet klds from chemlcals

By H. josef Hebest
-~ Assoclated Press Writer

WASHINGTON — The gov- -

érnment pmposed ;topgher
guidelines Monday for evaluat- -
ing cancer risks to children on’

grounds the very young may be
10 timies more vulperable than

adults to certain cherleals,
.The guidclines, . when made

final after a review by the -
Pmtecuon;.‘

Envircnmental -

Agency's - science . advisory

board, would dramatically alter”

cuitent agency policy, which™
assumes cancer nisks to a fetus

or an infant arc Ao gréater than

for a similady expused adult.
For the timie -being, the
incicased scrutinny would be Jim-
.ited (o assessing a gmup of
chemicals that _damhage . a_per-
sou’s genes by causing them to
mutate so that cancer miay forin
more easily later in life. Among
thesc are some pesticides ag

well ag a number of chemicals

releascd in combustion or used
in the making of plastics..”
The agency said that as more
information is devéloped, other
cancetr-causing pollutantx, not
thosc that .cause pgefie muta-
tiops, may also be brought

under the new guidelines if they |

are found to pose heightened
xisk (o children.

How to assess cancer risk to
the very young from environ-

-differetces between

mentnl pollution has been an -
question vexing the BPA for

years. This would be the first -

time the EPA has pmpoeed for-
mally_ taking iiito account . the
cxposure to

icantly more dangemus to

. yonog children.

“They cause a 10 timnes gmatcr
tsk of a futnre cancer in chik

dren under 2 years old an_d'in‘

an adult and a baby or toddler .

in asgessing cancer risks.
The final guidelines are to be

. reviewed by the BPA science’

advisory board in’ My, with a

" final docrmient to be isqied
‘snmmer, said Bill- Failand, the

-EPA’s " acting deputy assistant
-administrator for scxencc

- 'IthPAalSorevmledbmad— .

er- guidance Monday ' that

- attempts to refinc and make

more precise how ETA séientists

cvaluate cancer risks - when

deciding how to regulate a chem-

_ical. The .new guidance. would

recommend that scientists give

greater weight to the. latest sci- -
“ence and try to develop' s a more
-complete pictare, said Fadand. -
But the EPA viewed -the ques- ’
;honofaqxoauetodlddmsomg-
. nificant that it decided to. develop

A’ Separate. guidance paper ‘on

.. 1isks of cancer to the very

EPA Admits:

: fetuses when the mothet t:

exposed, the EPA guidance con
cluded. It said children from 3
to 15 miay face a hsk at leasr
three times greater than adults.

Fetuses and Chlldren under 2

Cani be 10 Times

assuming for the ﬁtst time that " :

lémMmﬁmsandtnddlersam

-substanuallymm vulierable . .

Limiting its analyzis, for the

~ time being, to mutagenic chemi- ~
.cals, or those that caise gene

mutations, the FPA said €Xpo-

sure to these chexmcalsxs signift

More Vulnerable .Thaip Adult_s,_'
‘To Mutagenic Toxic Chemicals

Children 3 to 15 o
- Can be 3 Times More Vulnerable




TOOTH FAIRY

2 PRESS CONFERENCE
" Nov. 19 2003

" Held By O
A Pottstown Mayor Jones
Aliiance For A Clean EnVIronment

' JOSEPH MANGANO, RADIATION AND PUBLIC HEALTH PROJECT DIRECTOR

.ANNOUNCMENT Of RPHP RESEARCH RESULTS"ZW

RADIATION IN THE BABY TEETH OF CHILDREN

AROUND LIMERICK NUCLEAR POWER P-LANT
HOW THAT COMPARES
WITH OTHER NUCLEAR FACILITIES

A' : Montgomery'County'~C'dmmunity Colle’ge“‘ |

RPHP has been studying levels of radioactive StrOntium-Q‘din baby teeth for severaﬂear‘s.

» . Sr-90 is a chemical only produced by atomic bomb explosrons and nuclear reactor operatlons

« ltis chemically simiiar to calcium; thus, when it is mgested by breathrng or the food chaln
it attaches to bone and teeth, where it remains for a lifetime.

s ' Sr-90 presents a risk factor for all cancers and immiune drseases as it can

penetrate into the bone rharrow, where the white blood cells crucral to the lmmune
" system are formed - : o

" The BRPHP presentatlon W|H cover the followmq regronal babv tooth results )

. The average level of Sr-90 in about 100 baby teeth from the reglon around the leerlck o
nuclear reactors will be compared with other areas near reactors.

o The trend.in Sr-90 in baby teeth over the past 20 years will be analyzed.

« A comparison of trends in Sr-90 in baby teeth.and childhood cancer rates will be made.

The above information wn! be pubhshed in the medrcal journal, The Science of the Total
" Environment, in January 2004.

RPHP wnl a!so announce its latést effort in rts study of baby teeth

RPHP is makmg an appeal for donations of baby teeth from children with cancér, and is

cormparing Sr-90 averages in teeth of children with and without cancer. RPHP will appeal for baby
tooth donations from local children who have been dragnosed with cancer.



Date: 11-17-03
To:

From: Alllance For A Clean Envrronment (ACE) Pottstown, PA :
Contact: Dr. Lewis-or Donna Cuthbert (61 0) 326 6433 or (610) 326—2387

Tooth Falry

Research Results Reported

November 19 - 1:30 P M

Montgomery County Communlty College College Dnve Pottstown TR

| Fmo our HOW MUCH
STRONT'UM 93 RADIATIQN

IS IN THE BABY TEETH OF CHILDREN WHO LIVE |
AROUND THE LIMERICK NUCLEAR POWER PLANT

A'genda

‘1. Dr. Lewis Cuthbert, ACE Presrdent o -
Overview --Regional Involvement In Tooth Falry Pro;ect
The Toxu: Tnangle Thrrd Exposure Route Confrrmed

S2 Joseph Mangano Natlonal Dlrector, Radlatlon and Publlc Health Project K
' Reporting Results of Strontium 90 Radratlon Levels In Baby Teeth Collected -

Around the Limerick Nuclear Power Plant and compared to Strontium 90 levels in
baby feeth around other nuclear power plants

3. Pottstown Mayor Anne Jones ¢ : ' ' '
_ Greater Pottstown Area Chlldren Support for thls lund of research and call for
prevention and ‘solutions - relatronshrp to Pottstown Landfill expansion. :

Appeal for Baby Testh, especially for, children with cancer and in areas closest to, and in the '
predominant wind patterns from, the Limerick Nuclear Plant, including Limatick, Llnfleld
Schwenksville, Spring City, East Coventry Phoenixville, Trappe, Collegeville, Royersiord.

4. Aaron Holden — Owen J. Roberts student who lives near the Limerick Nuclear ‘Pla'rvi;t »
A personal view of his battle with cancer - Need to prevent unnecessary exposure
risks whlch can cause caricer - Support for the Tooth Fairy Research Projéct.-

5. Dr. Lewrs Cuthbert — ACE Plan For Preventlon and Solutions




Wednesday, Novenmber 18, 2003

50
- Joseph Mangano, national director
¢ of the.Radiation’ and Public Healthlﬂ‘

" Project, will be In town to announce the
results of-a study that looked for; a -
_ radioactive: isotope in baby teeth of
_local ‘chifdren,” . ,
The report will be: explamed in detaﬂf, .

at a 1:30 p m. press conference at'the ',

.t tb,e pu fic,."" -

g py: of.
',é?flhesday by "The
suiglgestq t.he results. of the study are

Montgomery County Community
‘College campus in Pottstown, It is,open

“the report was obtained
‘Mercury and a. review

The Tevel of ttie isotope in the 95

baby teéth from Montgomery, Berks
and Chester. countles-for children born

after 1979 Is 34 percent higher than the

* Test.of Pennsylvapia, the report says:
"Bven: worse,. the average in teeth
from Pottstovm children is- 62 percent

For Home Dellvery, call 61057054500

higher, accordlng to the report .
The study says the age, of the teeth is
srgniﬁcant because- the- first, unit - of
what is iow Exelon Nuclear's Limerick
Generating Station began opeations in.

1984 and the second unif in 1989. -

“Further, there dre 11" other operating
nuclear reactors within 80 miles- of
Pottstown, '

' The substande being studied is called -

strontlum-90 and, according to the.
report, is one of 100 different radioac-

" tive isatopes produced only by atom -

(Ses TOOTH FMRY PROJECI' on Ad)’
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bombs, nuclear submarines and
nuclear 18actors. -
Each: of these- su”nstances is
_carcinogeni¢ and decays at dif
ferent tates. Whatf makes stron-

- tiom90-a good . substance to.
.7 1. stody is its Tong halflife; 287

" 'years, and -the fact ‘that it

calcium and adhieres to. boii

Fairy Project collects baby:
saved by.parents and &
for strontium-90, |

“Nationally, ‘the pro;ect has* )
collected more than 4,000 baby
teeth, mostly from children

- born since the mid-1980s living.

close to One o more nuclear
reactors, according to the
report. .

‘Levels of the 1sotope whlch
‘were high dnxmg the 1950s

according to the report.

And results from the. 100
baby teeth submitted - from -
and"

. Berks, : Chester
Montgomery countiés. show
locat levels of strontium-90 tb be

_ dbove both the state and nation-

al average, the highest level
itself, . e
-~ them. Results show. the average -

being in Pottstown -
- according to the study: . .
.. The study takes things a step
) further

Becausé strontium-90 is a

knowtdi carcinogen, Manganos

- study also jooks at cancer: rates ’

in the area.
Prehmmary .

ing t6day’s press conference.
They showed a cancer ratc

-among children to be 94 pefeent .
higher in -thé tm—x:oun’cy ‘area

than natmnal state and regional-
rates. .

results -of
Mangano’s examination ‘of can- .
cef statistics, were released earlic
er by the.Alliance-for-a Clean-
Environment, which is spénsor-

.atea will be ‘sought i th_‘ ;
: ﬁJture the report notes o

- Childhood cancer mortahty '
" in Montgomery County tose 30

percent from the 1980s through
the 1990s, compared to a 22
percent reduction: in the state
and’ nation, accordmc to the
report.

-Some of ‘Mangano’s ﬁfrures
had come under fire, but fast

; - week .the Pennsyivama Health -

behaves 1t 2 manner smﬂarto'.’,;Department released its own
per comparison of the same statis- -

So_the aptly. named T m-_,_tlcs and’ confirmed many of

. Mangano’s fimdings, such as.

- ‘higher ratés of breast carieer,

“brain cariter and lenkemiia.

-However; ' state- officials
intonéd the. same cautions as
others” who - Bave = disputed

‘:Mangano s_ statistics, arguing

“that the overall number of lacal _
cases being compared 4s too’
small a- sample from which to

draw & reliable: statxst;cal con—

when aboveground nuclear Colsion. [ - -

bomb testing was. common, are.
on the ris¢ again in the 1990s,-

A previous study conducted

-by Mangano’s group in Smffolk -
County, Long Island, near the
‘Brookhaven Nuclear Plant,”
‘showed a “nearly identical™
increase ‘in incidences of child- -
. héod - cances *
‘the stiontium-90 formd il baby

ar;d increases -.in

teeth.
Nanonally, the center has col-

-officials  at

Ey ??5@@%

Althou._.,h there appears o be oo

‘a fouryear lag ‘between highlev-
els of strontiom:90 ami }ugh; .

rates of childhood cancér; the
study notes . “when .. SE90
increased, there was.an i
in cancer incidéncs”fouf
later” - . LT
Oﬁimals “at the Exélon
Nuclear’s Limerick Generating -
Station, as well as government
the . Nuclear’
Reguiatory Commxssxon, have
long argued that the low levels
of radiation emnitted by propeérly -
operating nuclear power planits. -
are too low.to be a° canse for .
But Mangano’s «roup argues -

-that’s what doctors used to say

about things like exposure to X- -

- rays and othér low.dases of radi- o
;at{on, L
“That was unul studmes pmve:dj_.:;- ‘

otherwise. -
“The above
that current Teactor

1960s — account for a substan-
Hiat proportion of radioactivity
in bodies .of Tocal chﬂdren, the‘ e
report concludcs E

et

Tected 95 teeth. from .children . -

with cancer and has tested 61 of

level of strontipm-90 1 intheteeth |

same area, -

Beiks, Chester = and

: Mont,emery county children,”

according to the study..

-7 'of children with cancer. is: 50 -
- percent higher: than in testh -
taken- from chﬂdren WIthout
;cancer S '
An’ analysxs of baby teeth,
from the’ Pottstown area, com-
pared o cancer statistics for the -
“suggests. a hnk .
between radxaﬁon and caneer i

“Teeth from children with . -

cazcer hvmg in - the' Lim

;. suggest |
isSions —
not old faltout fiom . Nevada.
bomb tests in’ the. 1950s and



DameI P Crexghton/T tie Mercury
Jared Grater, 7, and hxs sister, Brooke Grater,"ri entertain them-
selves with coloring books as Joe Mangano, national director for
the Radiation and Public Health Project, announces the results of
a baby tooth study for the Pottstown area.

potenﬁal nk
radlatm cancer

By John Genitzel
jgentzel@pottsmerc com

POTI‘STOWN Aaron Holden knows .
what it’s like to be young and have cancer.
The Owen J. Roberts High School student

| was diagnosed with cancer several years ago,
~ and missed lots of school. And inthe =
. process, Holden said he lost many friends. ¢

Those classmates who would talk to him:

“were afraid of catching cancer,” he said. -

Many in the community, including the

~members of the Allianice for a Cleari

Environment, believe that Holden is an
unfortunate casualty of living mside what xt
calls.the toxic tnangle surroundmv
Pottstown.

The triangle is compnsed of the toxic

"emnissions coming from Occidental Chemical
~_in Lower Pottsgrove and the Pottstown -
“Landfill in West Pottsgrove, and the radia-

tion from Exelon Nuclear! imerick
Generatmg Station. And this combination of

- polhutants'is why ACE and other environ-

mental activists believe the Pottstowr area
has significantly higher cases of cértain types
of cancer, including those affecting children.

~On Wednesday, Josephi Mangano, national
director of the Radiation and Public Health
Project, discitssed the results of a study that
local activists believe reaffirm existence of
the toxic triangle.

The aptly titled Tooth: Fau:y Pro;ect looks at
the levels of a radioactive isotope in the baby

(See TOOTH FAIRY PROJECT on A3)
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in tomc tr1angle to rad1at1on caucer ‘

- (TOOTH FAIRY PROJECI‘ imm Al)

"~ teeth of chﬂdren across the country So

far, Mangano .said, nearly 4,000 feeth
have been studied nationally, mcludmg .

many in the Pottstown area.

The level of the isotope in/question, = . g
. strontium-90, in the 95 babyteeth-col-.. e -
lected in Commiunitiés in the Pottstown - ..
area from children born after 1979 is™

34 percent higher than the rest.of
Pennsylvania, the - study says. Even

* worse, the . ‘average in teeth from :
" Pottstown children is 62 percent high- -,

er, according the Téport.

" Because strontmm90 is a known .
carcinogen,’ Manganos study also -

. looked at cancer rates in the area: The

results $how the  cancer yate in -
Pottstown area childien to be 94 per-
cent higher than the national; state and-

regional rates.

The ' information rcp;esents a

“poteritial link” between tadiation and

cancer, and ACE President: Lewis.

Cuthibert said they were advocating the

o closing of the landfill and the opposi-
tion of renewing Limerick Generatmcr ‘

Station’s operaung permit.

. -“It has now been conﬁrmcd that"v
they are also at’ risk from Limerick’s .

radiation,” Pottstown Mayor Anne

Jones said at the press conference. “We.
now know, that radiation gets into the: ai

bodies of our children. That our chil

dren- are far more valnerable: That -

there is 1o safe exposure And that on

-.-Thej result§ show the cancer emissions are consistent or Tower than
- rate in Potistown area’ -'-A-.preﬂp?ratlogal ‘backeroting levels and
children to be 84 percent.,

cause of the increase is the nauons - Thi§ is p 1 the
nuclear power plants S F Te € ' 35

the. smdy She argued thai

alone; And, oppone ¢ the
uomhas nevez bccn substzm

devéls may seem high, t’hey might be
comparable to levels of strontinm-90

. other areas.
Still, the results are staggenng enotigh

~provided and studies conducted. -
" “We need to work together star(mg
C today,” Cuthbert said. “We dor’t have
the late 1980s, any expcndablc children that we're will-
the' facility constantly ‘monitors its ing'to give over to those polluters and
; relcascs and conducts thorouah envi have them wind up as victims.”

['3

‘ronmental testmg to make: sure all

found in the baby teeth of children in" .

" for many to want further éxplanations.

o
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'rm: PHILADELPHIA INQUIRER

- Montgomery County famlhes are asked to Jom a study
detecting a substance emitted by nuclear ] power plants.

By Kathryn Masterson’
INQUIRER SURURDAN BTACPF .
A private research group ap-
pealed to Montgomery County. resi-

dents yesterday to donate family.
members’ baby teeth for a study of

radiation in people who live near
nuclear power plants.

At a news conference in
Pottstown, the New York-based Ra-
diation and Public Health Project
asked the residents to submit teeth
to its Tooth Fairy Project to be ana-
lyzed for a radioactive chemical re-

leased from nuclear fallout, stron-

" tlum-90, which attaches to bo'ae ina

way similar to that of calcium.

The group has looked for evi-

dence of the.chemical in teeth from

“Toms River, N.J., and Long Island,

N.Y., Joseph Mangano, project coor-
dmator, sald. The Tooth Fairy

_Project is a replication of a study
" done in the 19505 and 19608, before
nuclear testing was banned above

ground, Mangano said:
The intent js to try to correlate

_higher rates of childhood cancer

with higher -exposure to stron-
tium-90, Mangano said. A study in

. Suffolk County, N.Y., showed such

a relatlonship, he aald and the
group now hopes to prove. it in-a
national study,

“Our goal is to do research and '
. develop ihformation to be used.in

nuclear policy,” Mangano said.

Sponsoring the local effort is'Alli-

ance for a Clean Environment; a

Stowe group that several years ago
successfuilly pressed for a cancer-
cluster-study in towns in Montgom-

ery, Chester and Berks Counties

near the Pottstown Landfill. (The
10-month study, results of which
were released. in January 1998,
showed that cases of leukemia, lung
and cervical cancer, were higher

among adults living in the area than

they were in three neighboring coun-
ties, but that the incidence of cancer
was not centered on the landfill.).

“What we really want to- know
now ig what's coming into our bod-..

les;” said Donna Cuthbert, the allj-
ance's vice president. Peco Energy
Co.'s Limerick Nuclear Genetating
Station is in western Montgomery
County, about a mile trom

_Pottstown.

Pottstown Mayor Anne Jones sald
at the news conference that she

was working with local parent- !
-teacher groups to, distribute enve-
lopes in which parents can send

teeth to the Tooth Fairy Project.
The teeth will be tested for radio-

actiyity at a lab ln Canada, said Jay

A request far baby teéth to check radlation levels

Gould, project director. So far, he
said, 1,500 teeth have been tested,
out of 2,300 donated from New
York, New Jersey, Connecticut and |

Florida. Each test costs ahout $100,

When 5,000 teeth are analyzed,
the group plans to do a survey to
try to correlate levels of radwactlvx-
ty by location,

Kathryn Maslerson s ¢-mail address s

_kamaslerson@phillynews.com
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November 19, 2003; contact: Joseph Mangano (917-903-5847)
Dr. Lewis Cuthbert or Donna Cuthbert (ACE) (610-326-2387) (610) 326-6433

RADIATION IN '[ ‘ETH RISING, HIGHEST NEAR LIMERICK
- POTENTIAL LINK TO CHILDHOOD CANCER SEEN

Pottstown PA, November 19 - RadloactiVIiy levels in Pennsylvania baby teeth rose during the
1990s, and are highest in Pottstown PA, closest to the Limerick nuc|ear power. reactors,
accordmg o results of a study released today

‘The study also found that the trends in average radioactivity levels and childhood cancer are |
similar, suggesting a link between the two. The study was presented in Potistown .by the
Radiation and Publfic Health Project (RPHP), a2 New York City-based research group.

“We tested 95 baby teeth from children living in Berks, Chester, and Montgomery Counties, and
found that average Strontium-90 levels rose 21% in the 1990s, and are 34% higher than in the
rest of Pennsylvania,” says Joseph Mangano, RPHP National Coordinator and study author. *In
34 teeth from Pottstown children, the excess is 62%." RPHP enfisted a laboratory to test teeth for

Strontium-90 (Sr-90), a yellowish metal found only in atomic bomb explosnons and nuclear reactor
emissgions. Sr-90 is radxoactlve and causes cancer.

Mangano explalned that in the ‘three-county area, increases in average Sr-90 levels were
followed four years later by rises in cancer in children under age ten. High local rates of
childhood cancer rates have recently been discussed in the Pottstown area; in the late 1990s,

cancer incidence under age 20 in six local townships and boroughs was 94% above the state: and
national rate.

"It's important to collect this kind of clinical data in order to work toward prevention and solutions,”
says Dr. Lewis Cuthbert, President of The Alliance For A Clean Environment, who also spoke at
the press conference. "By testing amounts of a specific toxic chemical in the body, the tooth
study is producing useful information on one potential factor.” Pottstown Mayor Anne Jones also
spoke in support of the tooth project, saying that “this kind of research provides documented
evidence of harm, which can and should be used to demand use of the Precautionary Principle in

all government decisions. We must put an end to the a!armmg rates of childhood cancer plaguing
our community.”

RPHP is asking for donations of baby teeth from Iocal childr’en who have been diagnosed with
cancer, so that comparisons could be made of Sr-90 averages in children with and without the
disease. Based on 61 U.S. teeth, children with cancer have ahout a 50% higher average Sr-90
level, and more teeth would make this preliminary comparison more significant.

Advisory Board _ \ : Research Assocxates
Rosalie Bertell, PhD, GNSH Wiliiam Reid, MD

Samuel S. Epstein, MD Susanne Saltzman, MD

David Friedson, Applica Inc. Janette Sherman, MD

John Gofman, MD, PhD - Agnes Reynolds, RN



EXECUTIVE SUMMARY

Since 1996, the Radiation and Public Health Project (RPHP) has conducted the only
known study ef radiatien levels in the bodies of persons living near nuclear reactors.
~ Specifically, it has measured Strontium-90 (S:-90)-concentrations in baby teeth.
Strontium is chemically similar to calcium; after it enters the body by breathing, food, or
water, it attaches to bone and teeth. Sr-90 has a slow decay rate, and remams in the body
for many years. . :

One area that the study fdcused on 15 the Pottstowﬁ PA region, near the Limerick nuclear -
plant. Health and safety concerns about Limerick are reflected in the following data:

~

Major Meltdowns

- Limerick's two reactors beoan operatlons m 1984 and 1989, respectwely In recent
years, the Exelon Generation Company LLC has operated the reactors a high
percentage of the time (96.7% in 2002 and 2003) The 1ssue of whether aging parts

are being pushed past their safe limits, raising the risk of a catastrophlc mechanical
_ failure and meltdowt, is a serious consideration.

- The reactor lies about 30 miles northwest of downtown Phﬂadelphia The Al Qaeda
- terrorist network has considered an attack against U.S. reactors, raising the concern
that reactors in heavily populated areas might be primary targets. The federal
estimate of 610,000 local cases of radiation poisoning if either Limerick reactor '
suffered a major meltdown is the highest in the U S.

Radloacnvrcv Routmelermtted

- Radioactivity from the Limerick. reactors is routmely released into the environment.
There are variations over time when reactors accidentally emlt radloactwﬁy or release
it as part of routine maintenance. '

- Tnch.d.mg Lxmerlck, there are 13 nuclear reactors, 11 of which are still operaamg, '
~ &ituated within 80 miles of Pottstown, the heaviest concentration in the U.S: (along

- with northern Illinois). | Each reactor releases radiodctivity into the environmient on an
ongoing baS1s :

Hish Cancer Rates Near Lxmcnck

. - From 1995-1999, cancer incidence in chlldren under age 20 lwmfr in Greater

"Pottstown was 94% higher than the national, state, and regional rates. For the
entire 1990s, the rate was 77% higher (total of 40 children diagnosed with cancer).

- Childhood cancer mortality in Montgomery County TOSe 30% from the 1980s to the
’ 1990s compared to a 22% reduction in the state and nation.

- From 1995- 1999 cancer incidence for youncr adults (age 20- 54) in Greater Pottstown
~ was 18% above the natidnal average. A total of 287 local residents in this age group
were diagnosed with cancer during th63° five years.



- Local incidence of breast cancet in 1995-1999 exceeded the U.S. rate bjf 51% (age
- 30-44); by 39% (age 45-64); and by 29% (age 65 and over). In the five year penod _
263 local women were dlagnosed Wlth breast cancer.

Tooth Study Results ™ : > - :

The combination of personal appearances in Pottstown by RPHP'S Janette Sherman and
Joseph Mangano, plus interest from local residents, resulted in 146 baby teeth being
donated to RPHP. These teeth were all tested for Sr-90, and prmc1pal results of the
analysis are as follows: _

/

| 95
1. The average concentration of Sr—90 in iﬁﬁ’baby teeth from Montgomery, Berks
"~ and Chester county children born after 1979 is 34% above the rest of
Pennsylvama, while the average in Pottstown is 62 Yo hwher

2. From 1986-89 to 1994-97 average Sr-90 levels in the tn—county area steadily
rose 21%, reversing a decline that began in the early 1960s. This pattern is
similar to that in ﬁve _other states where the majority of teeth have been
collected.

3. In the tn-county area, trends in Sr-90 are similar to trends in cancer deaths
among chlldren itnder age ten .

The above results suggest that current reactor emissions - not old fallout ffom Nevada
bomb tests in the 1950s and 1960s - account for a substantial proportion of radioactivity
i the bodies of k)c:al children. More importantly, there is a statistical link between Sr-90
and chﬂdhood cancer m Montoomery, Berks and Chester countles

Further studles such as comparing Sr-90 in teeth of healthy chﬂdren with teeth of
children with cancer, are warranted. (RPHP has recently begun such a study). Moreover,

any policy discussions concerning Limerick should také into account the actual
excess diseases and deaths caused by routmeiy—emltted low-dose radloacttwfy, alonG
witha (hypothetlcal) catastmphlc accident. '



Figure 1

- AVERAGE SR-90 IN BABY TEETH
BY AREA OF PENNSYLVANIA

Pottstown  Other Mont. Berks/Chester  Other PA

Scale represents average picocuries Sr-80 per gram calcium at blrth in baby teeth. Only- blrths after 1979 mcluded Number of teeth mclude
Pottstown (34), Other Montgomery (18), BerksIChester (43). Other PA (34). : -
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Figure 2

AVERAGE SR-90 IN BABY TEETH
TREND IN TRI-COUNTY AREA

1986-89

Scale represents average picocuries Sr-80 per gram cal

and 29 in 1994-1997. Years represent birth years.
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Figure 3

| TRENDS IN SR-90 AND CANCER AGE 0-9
BERKS, CHESTER, MONTGOMERY (PA) COUNTIES

1988 1989 - 1990 1991 1992 1993 1994

- Sr90 Ca.09

Scale represents cancer cases 0-9 per 25,000 population, average picocuries Sr-80 per gram of calcium at birth in baby teeth. Points
represent middle year of three-year groups, e.g., 1988 = 1887-1989. Four year lag between points, e.g., first Sr-90 point is 1987-1989, first ca
0-9 pomt |s 1991 -1 993 Sources: Radlatlon and Publlc Heaith Project (Sr-90 data), Pennsylvama Cancer Registry (ca 0-9 data)
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EXECUTIVE SUMMARY

Since 1996, the Radiation and Public Health Project (RPHP) has conducted the only
known study of radiation levels in the bodies of persons living near nuclear reactors.
Specifically, it has measured Strontium-90 (Sr-90) concentrations in baby teeth.
Strontium is chemically similar to calcium; after it enters the body by breathing, food, or

water, it attaches to bone and teeth. Sr-90 has a slow decay rate, and remains in the body
for many years.

One area that the study focused on is the Pottstown PA region, near the Limerick nuclear
plant. Health and safety concerns about Limerick are reflected in the following data:

Major Meltdowns

~ - Limerick’s two reactors began operations in 1984 and 1989, respectively. In recent
years, the Exelon Generation Company LLC has operated the reactors a high
percentage of the time (96.7% in 2002 and 2003)." The issue of whether aging parts

are being pushed past their safe limits, raising the risk of a catastrophic mechanical
failure and meltdown, is a serious consideration.

- The reactor lies about 30 miles northwest of downtown Philadelphia. The Al Qaeda.
terrorist network has considered an attack against U.S. reactors, raising the concern
that reactors in heavily populated areas might be primary targets. The federal
estimate of 610,000 local cases of radiation poisoning if either Limerick reactor
suffered a major meltdown is the hlghest in the U S.

Radioactivity Routinely Emitted , o
- Radioactivity from the Limerick reactors is routinely released into the environment.

There are variations over time when reactors accidentally emit radioactivity or release
it as part of routine maintenance.

- Including Limerick, there are 13 nuclear reactors, 11 of which are still operating, .
' situated within 80 miles of Pottstown, the heaviest concentration in the U.S. (along
with northern Illinois). Each reactor releases radioactivity into the environment on an
ongoing basis. : '

High Cancer Rates Near Limerick v ‘
- From 1995-1999, cancer incidence in children under age 20 living in Greater
Pottstown was 94 % higher than the national, state, and regional rates. For the
entire 1990s, the rate was 77% higher (total of 40 children diagnosed with cancer).

- Childhood cancer mortality in Montgomery County rose 30% from the 1980s to the
1990s, compared to a 22% reduction in the state and nation.

- From 1995-1999, cancer incidence for young adults (age 20-54).in Greater Pottstown
was 18% above the national average. A total of 287 local residents in this age group .
were diagnosed with cancer during these five years.



- Local incidence of breast cancer in 1995-1999 exceeded the U.S. rate by 51% (age

30-44); by 39% (age 45-64); and by 29% (age 65 and over) In the five year period,
263 local women were diagnosed with breast cancer.

Tooth Study Results

The combination of personal appearances in Pottstown by RPHP's Janette Sherman and
Joseph Mangano, plus interest from local residents, resulted in 146 baby teeth being

donated to RPHP. These teeth were all tested for Sr-90, and prmc1pal results of the
analysis are as follows: -

1. The average concentration of Sr-90 in 95 baby teeth from Montgomery, Berks,
and Chester county children born after 1979 is 34% above the rest of
- Pennsylvania, while the average in Pottstown is 62% higher. '

2. From 1986-89 to 1994-97, average Sr-90 levels in the tri-county area steadily
rose 21%, reversing a decline that began in the early 1960s. This pattern is
similar to that in five other states where the majority of teeth have been
collected. :

3. In the tri-county area, trends in Sr- 90 are similar to trends in cancer deaths
among chlldren under age ten :

The above results suggest that current reactor emissions - not old fallout from Nevada -
bomb tests in the 1950s and 1960s - account for a substantial proportion of radioactivity
in the bodies of local children. More importantly, there is a statistical link between Sr-90
and childhood cancer in Montgomery, Berks, and Chester counties.

Further studies, such as comparing Sr-90 in teeth of healthy children with teeth of
children with cancer, are warranted. (RPHP has recently begun such a study). Moreover,
any policy discussions concerning Limerick should take into account the actual
excess diseases and deaths caused by routinely-emitted low-dose radioactivity, along
with a (hypothetical) catastrophic accident. =~ -



BACKGROUND - HEALTH EFFECTS OF RADIOACTIVE EMISSIONS

A. General History of Reactors. -

After the discovery of fission that led to the Hiroshima and Nagasaki bombs in August
1945, scientists and government officials looked for alternative uses of man-made
radioactive chemicals. President Eisenhower made his "Atoms for Peace" speech to the
"United Nations on December 8, 1953, suggesting that (among other uses), atomic power
could generate electricity. (1) Congress passed the Atomic Energy Act in 1954, which

allowed private companies to build nuclear power plants and ordered the federal Atomic
Energy Commission to provide technical assistance. (2)

The Shippingport reactor near Pittsburgh became the first nuclear power reactor to begin
operations, in December 1957. Currently, 103 reactors are now licensed by the federal
government to produce electricity (including two at the Limerick site). Since the late
1980s, nuclear power has generated about 20% of the electricity consumed in the U.S. (3)

B. Health Effects of Radioactivity. ,

Much consideration has been given to health effects of a large-scale meltdown of a
reactor's core (where electricity is produced) and/or its spent fuel pools (where
radioactive waste is stored). The discussion has been particularly serious since the -
terrorist attacks of September 11, 2001. Such a major meltdown at a reactor near a large

city would constitute the worst environmental catastrophe in U.S. history, comparable to
the 1986 Chernobyl accident.

However, nuclear reactors pose health concerns other than major meltdowns. To produce
electricity, each reactor ‘must emit relatively low-dose amounts of airborne and liquid
radioactivity into the environment. This radioactivity represents over 100 different
isotopes only produced in reactors and atomic bombs, including Strontium-89, Strontium-
90, Cesium-137, and Iodine-131. Humans ingest them either by inhaling or through the
food chain (after precipitation returns these airborne chemicals to earth).

Each of these 100-plus chemicals has a special biochemical action; iodine seeks out the
thyroid gland, strontium clumps to the bone and teeth (like calcium), and cesium is
distributed throughout the soft tissues. All are carcinogenic. Each decays at varying
rates; for example, lodine-131 has a half-life of eight days, and remains in the body only
a few weeks. Strontium-90 (Sr-90) has a half-life of 28.7 years, and thus remains in bone
and teeth for many years.

These chemicals are different from "background" radiation found in nature in cosmic rays
. and in the earth's surface. Background radiation, while still harmful, contains few
chemicals that specifically attack the thyroid gland, bones, or other organs.

Because no nuclear reactor in the U.S. has been ordered since 1978, the current crop of
103 reactors is aging, which presents additional health concerns. As reactors age, their
parts are more likely to wear down-and malfunction, raising the possibility of higher
emissions and increased levels of environmental radioactivity. For example, in March



2002 officials noticed that corrosion from boric acid in the Davis-Besse reactor in Ohio

had worn down a steel lid from six inches to three-eighths of an inch; that reactor has
been closed for nearly two years to make needed repairs.

C. Lack of Studies Comparing Low-Level Radioactivity with Disease Rates.

Currently, federal regulators require annual reports from plant operators to submit annual
reports of emissions and environmental (air, water, milk, soil) levels of radioactivity. If
these levels fall below federally-defined "permissible limits" they are judged to be
harmless, and the plant operator retains its license. The Nuclear Regulatory
Commission, utilities that operate plants, and state health departments perform no

studies evaluating any health risks of plant emissions or environmental radiation
levels.

For decades, scientists have documented harm from relatively low-dose exposures of

radioactivity otherwise presumed to be safe. In the 1950s, British physician Alice

Stewart found that pelvic X-rays to pregnant women nearly doubled the risk that the child
would die from cancer by age ten. (4) In 1997, the National Cancer Institute estimated
that up to 212,000 Americans developed thyroid cancer after ingesting fallout from
above-ground nuclear weapons tests in Nevada. (5) In 2000, the U.S. Department of
Enérgy acknowledged independent studies showed that thousands of - workers in atomic
weapons plants developed cancer and other diseases in excessively high numbers. (6)

Elevated disease rates in persons living near nuclear power reactors have been reported in -
dozens of medical journal articles. For example, at least 12 studies have demonstrated
high rates of childhood cancer near separate nuclear plants in the United Kingdom. (7-18)
In the U.S., very few studies have been done on childhood cancer near nuclear plants; and
these examined patterns from decades ago, were small in scale, and yielded mixed
results. (19-22) Moreover, no study has ever been done comparing in-body

- radioactivity of persons living near U.S. nuclear plants with cancer risk. Thus, much
remains to be learned on the health effects of nuclear reactor emissions.

D. RPHP Baby Tooth Study - A Pioneering Effort.

~ In 1996, the Radiation and Public Health Project (RPHP) initiated the first-ever
study of in-body radioactivity near U.S. nuclear plants. Known as the "Tooth Fairy
Project," the study involved collecting discarded baby teeth and performing laboratory
testing for levels of radioactive Sr-90. RPHP is a New York-based non-profit group of
scientists and health professionals dedicated to researching the link between low-dose
radiation exposures and disease. Since 1994, group members have written five books and
published 19 articles in professmnal medical/scientific journals on this topic.

The Tooth Fairy Project: is not unprecedented. A 1958-70 effort in St. Louis collected
over 300,000 baby teeth and measured many of them for Sr-90 levels. The St. Louis -
project showed that because of fallout from atomic bomb testing in Nevada, children born
in 1964 had about 50 times greater concentrations of Sr-90 than did children born in
1950. It also found that in-body levels of Sr-90 decreased by about 50% from 1964 to



1969, after the Partial Test Ban Treaty signed by President Kennedy and Premier
Khrushchev relegated all testing to underground sites. (23)

In recent years, there have been at least four studies of Sr-90 from nuclear reactor
emissions in baby teeth outside of the U.S. Three of these addressed fallout from the
Chernobyl accident in Germany, Greece, and the Ukraine (24-26), while the other
examined releases from the Sellafield plant in western England (27). However, none of
these compared releases to disease patterns.

To bridge the knowledge gap due to lack of prior research, the RPHP baby tooth study set
the following goals:

1. To measure patterns of Sr-90 concentrations in baby teeth near U.S. nuclear
reactors. ’ '

2. To compare Sr-90 patterns with those of cancer and other diseases. -

To date, RPHP has collected over 4000 baby teeth, of which laboratory results of Sr-90
levels are available for about 3500. Most of these teeth are from children born since the
mid-1980s living close to one or more nuclear reactors.

RPHP researchers have already published three medical journal articles on preliminary
results. (28-30) A fourth will be published in January 2004. The principal findings are:

1. Current Sr-90 levels in chlldren are similar to St. Louis children born in the late
1950s, during the time of above-ground bomb testmg

2. Levels have risen during the 1990s, suggesting that a current source of radioactive
emissions is contributing to the burden on the body. Because Sr-90 is only
produced in atomic bombs and nuclear reactors, the logxcal conclusion is that
current rises likely represent reactor emissions.

3. In Suffolk County, NY (near the Brookhaven reactors), and in Ocean/Monmouth

- county NJ (near the Oyster Creek reactor) where hundreds of teeth have been -

tested, the recent trend in Sr-90 is nearly identical to the trend in childhood
cancer, suggestmg a cause-and- effect relauonshlp



EVOLUTION OF PENNSYLVANIA STUDY/SUPPORTING DATA

Concerned local citizens involved in the Alliance for a Clean Environment (ACE) invited
RPHP's Janette Sherman, MD, to make a presentation in November 2000. Dr. Sherman,
a toxicologist, discussed the harmful effects of a variety of chemicals, and mentioned
RPHP's research on one category of these chemicals, i.e., radioactive emissions from
nuclear reactors. Because the two Limerick reactors operated by Exelon Generation
Company LLC were located in Pottstown, ACE became interested in RPHP activities,
especially its Tooth Fairy Project. In January 2001, National Coordinator Joseph
Mangano held a press conference in Pottstown describing the tooth project and appealing
for contributions of baby teeth. The event was widely covered by local media, and 146
baby teeth were submitted to RPHP and tested in its laboratory.

- A. Types of Reactor Emissions Posing Health Threats

The Limerick nuclear power plant is located in Pottstown, and consists of two reactors.
Unit ‘1 "went critical" (began producing radioactive chemicals from operations) on
December 22, 1984, while Unit 2 followed on August 1, 1989. (31)

Pottstown is situated in an area with the greatest concentration of nuclear reactors in the
U.S., along with northern Illinois. Other nearby reactors include:

_ From
Reactor Location Pottstown. . Startup
1. Limerick 1 Pottstown PA -- 12/22/84
2. Limerick 2 Pottstown PA -- .8/ 1/89
3.Salem 1 Salem, NJ 45 mi. SE 12/11/76
4. Salem 2 Salem, NJ 45 mi. SE 8/ 8/80
5. Hope Creek Salem, NJ 45 mi. SE 6/28/86
6. Oyster Creek ~ Forked River, NJ =~ 80 mi. E 5/ 3/69
7. Peach Bottom 1  Delta, PA 50 mi. SW 3/ 3/66 (closed 10/31/74)
8. Peach Bottom 2 . Delta, PA 50 mi. SW 9/16/73 '
9. Peach Bottom 3  Delta, PA 50 mi. SW 8/ 7/74
10. Three Mile Is. 1 Middletown, PA 60 mi. W 6/ 5/74
11. Three Mile Is. 2 Middletown, PA 60 mi. W 3/27/78 (closed 3/28/79)
12. Susquehanna 1~ Berwick, PA 70 mi. NW  9/10/82
13. Susquehanna2  Berwick, PA 70 mi. NW 5/ 8/84

Number of operating reactors
Within 80 miles of Pottstown

1965- 0
1970- . 2
1975 - 3
1980- 5
1985- 9
1990 - 11



There are four types of .public health risk_ posed by reactors like Limerick:

1. Meltdown After Terrorist Attack.

Health concerns about Limerick and all nuclear reactors rose after September 11, 2001
There has been a prolonged debate about the vulnerability of reactors to a terrorist strike
against a reactor's core and/or waste pools, and the health consequences of a subsequent
meltdown. In 1982, the Nuclear Regulatory Commission estimated the casualties after a
reactor core meltdown. The estimates for each of the two Limerick reactors were 74,000
rapid deaths from and 610,000 rapid cases of radiation poisoning (easily the highest of
all U.S. nuclear plants), along with 34,000 eventual cancer deaths. (32) These figures
should be seen as conservative because they only consider

- acore meltdown, not one in the waste pools where the majority of radioactivity exists
- persons only living within 30 miles of the reactor
- 1980 population figures, which have risen since

Because Limerick lies just 30 miles northwest of Philadelphia, one of the most densely
~ populated areas in the U.S., particular concern should be raised about the threat of a
terrorist attack against this plant

2. Meltdown After Mechanical Failure. :

A terrorist attack is not the only way in which a reactor meltdown can occur; mechanical
failure is the other. The Chernobyl plant suffered a full meltdown of its core in 1986,
while Three Mile Island Unit 2 in Pennsylvania experienced a partial meltdown in 1979,
closing the reactor permanently.

Because the Limerick (and other) reactors are aging, there is gre'ater concern about parts
being more likely to wear out, leak, or corrode. This concern was illustrated in March
2002 at the Davis-Besse plant near Toledo, Ohio (see page 6).

Adding to the concerns of the mechanical failure is the recent tendency of plant operators
to run aging reactors more of the time. Between 1986 and 2001, the percent of the time
that U.S. reactors were in operation rose from 63 to 91 percent. (3) In 2002 and 2003,
each of the Limerick reactors operated 96.7% of the time. (33)

3. Waste Buildup.

Each nuclear plant accumulates high -level radioactive waste, known as "spent fuel rods
These resemble 10-foot long steel rods about the diameter of a pencil, containing high
levels of radioactivity, and must be placed in 40 feet deep pools of constantly-cooled
water. Some nuclear facilities have begun converting waste to "dry cask” storage, or
thick concrete containers, but Exelon does not yet have a license to do this. The U.S.
government is planning to eventually store all waste at Yucca Mountain, Nevada, but this
plan is being contested in the courts, and the earliest possible date that waste transfers
would begin is 2010. Whether the waste remains on site, or is transferred to Nevada,
there is a chance that a terrorist attack or mechanical failure disrupting the cooling water
in the fuel pools could cause a large -scale meltdown.



4. Routine Emissions.

While most radioactivity produced in reactors is contained in the building and stored as
waste, a small proportion of this mix of 100-plus carcinogenic chemicals escapes through
the stacks of the reactor. These tiny particles and gases present a concern for public
health, since they enter the human body by breathing or through the food chain, after
precipitation brings it to reservoirs, dairies, and other sources of food and water.

- RPHP's work is largely confined to health effects from routine emissions. To date,
there have been no Chernobyl-type major accidents at U.S. reactors, and the hazardous
waste is not actively involved in the food chain. Thus, the only ACTUAL exposure to
radioactivity that reactors have posed to the public is from routine emissions.

B. Health Data S_ggestm ¢ Harm to Residents Near Lxmerlck
Various forms of evidence suggest that Limerick emissions may be linked with cancer.

1. Childhood Cancer Inmdence in Greater Pottstown.

The Pennsylvania Cancer Registry makes cancer incidence data available for each
township and borough in the state, for the periods 1985-89, 1990-94, and 1995-99. The
reports include the number of newly-diagnosed cancer cases for each five-year age group
(0-4 to over 85), for all cancers combined plus 23 types of cancer. D1v1dmg the number
of cancer cases by the population yields an incidence rate.

In 1998, the Montgomery County Health Department' issued a report on local cancer
patterns. The Department defined the Greater Pottstown area to include six townships or
~ boroughs: Douglass (Berks County), North Coventry (Chester County), and Lower
Pottsgrove, Upper Pottsgrove, West Pottsgrove, and Pottstown (all in Montgomery
County). The area had a 1990 population of 48,859, which grew to 51,697 in 2000. (34)

The Department's report analyzed the rate of cancer in children (defined as under age 20)
from 1985 to 1994. There were 33 cases in this period, and the rate of 24.4 cases per
100,000 children exceeded the rest of Berks, Chester, and Montgomery Counties (16.2)
by 50%. The difference fell just short of statistical significance, and the Department
concluded "the cancer experience of children living in the Greater Pottstown analysis
area is not different from children living elsewhere in the three county area."” (35)

Children are most susceptible to the biochemical damage caused by radiation exposure.
The immune system of the fetus, infant, and young child is not well developed, and the
rate of cell division is very rapid compared to that in adults. Thus, it is less likely that the
young body is able to repair a cell that is damaged by radioactivity. And because the
local cancer rate in children was 50% above the local rate, further analysis is warranted.

Table 1 updates the Montgomery County Health Department report. It shows that in the
period 1995-1999, there were 22 cases of cancer diagnosed in Greater Pottstown children.
This number represents an increase from 18 in the early 1990s and 15 in the late 1980s. -
The 22 cases mean that the local rate of childhood cancer is 94% above the U.S. rate
(significant at p<.05, confidence interval 17.75 - 44.05). Rates for the rest of the tri-
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county area and state are roughly equal to the U.S. rate. If the 1990s are considered as é
whole, the rate for Greater Pottstown is 77% above the U.S., also significant (p<.05, CI =

19.37-37.29). Of the 40 cases diagnosed in the 1990s, half are either leukemia (13) or
brain cancer (7).

Table 1
CANCER INCIDENCE AGE 0-19
GREATER POTTSTOWN vs. PA and U.S.
1995-19 9 and 1990-99

Area : -Cases Ann. Population Cases/100,000 % +/- U.S.

1995-1999 I

Greater Pottstown 22 14251 30.88 +94%

Other Tri-County 312 391979 15.92 - 0%
- Other Pennsylvania 2509 3222791 15.57 - 2%

U.s. : : 1594

1990-1999 : ,

Greater Pottstown - 40 14120 28.33 +77%
. Other Tri-County 581 - 384360 , 15.12 - 5%

Other Pennsylvania 5025 3208862 15.66 - 2%

U.S. o 15.97

Sources: Pennsylania Cancer Registry, Harrisburg-PA (PA data). Cancer registries for Aﬂan_ia, Connecticut, Detroit,
Hawaii, lowa, New Mexico, San Francisco, Seattle, and Utah (U.S. data). '

2. Childhood Cancer Mortality in Montgomery County.

. In addition to cancer incidence, cancer mortality in children may be another indicator
suggesting that radiation exposure and other environmental toxins may be harming local
residents. No mortality data are available at the township/borough level, so data from
Montgomery County are used instead. Because prévailing winds blow from the

northwest much of the year, Montgomery County can be consxdered downwind from
Pottstown.

During the 1990s, 88 Montgomery County children under'age 20 died of cancer (Table -
2). The county rate of 4.82 deaths per 100,000 children was 43% and 41% higher than
the state (3.28) and U.S. (3 41), respectively (p< 05 Cl= 3 79 - 5.85).

Moreover, Montgomery County's childhood cancer death rate rose 30% from the
1980s to the 1990s, jumping from 65 to 88 deaths. This trend differs from the
reductions in childhood cancer deaths across the nation. The state and national rate each
fell 22% during this time (p<.01).
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. Table 2
. CANCER MORTALITY AGE 0-19
MONTGOMERY COUNTY vs. PA and U.S.
’ 1980s vs. 1990s

Cancer Deaths Annual-Pop. Deéaths/100,000

Area - 1980-91990-9 1980-91990-9 1980-9 1990-9 % Ch.
Montgomery County 65 88 175056 182521 3.71  4.82 +30%
‘Other Penn. 1327 1003 3.14M 3.05M 422 328 -22%
* United States - 31226 25975 71.3M - 76.1M 438 341 -22%

Sources; National Center for Health Statistics (available from htip;//www.cdc.gov, data and statistics, CDC Wonder).

Uses ICD-9 codes 140.0-239.9 (neoplasms). Bair FE. Weather of U.S. Cities, 4" Edmon Detroit: Gale Research
Company Inc., 1992 (prevalhng wind dlrectlon) :

3. Cancer Incidence in Young and Middle Age Adults in Greater Pottstown.

Aside from children, younger adults are perhaps the next most sensitive group to
radiation exposure, as exposures early in life may take years to manifest as cancer. Table
3 shows that the 1995-1999 cancer incidence rate in Greater Pottstown is 18 % higher
than the U.S. for persons age 20-54 (significant at p<.05, CI = 203.85 - 257.15). With
287 local residents age 20-54 diagnosed with cancer durmg these five years, these
elevated rates should be seriously considered.

Table 3
CANCER INCIDENCE AGE 20-54
GREATER POTTSTOWN vs. PA and U.S.

1995-1999
Area : Cases Ann. Population -  Cases/100,000 % +/-U.S.
Greater Pottstown 287 24956 230.0 +18%
Other Tri-County 7262 696876 208.4 4+ 7%
Other Pennsylvania 58015 5819072 199.4 + 2%
U.S. , ' 1953

Sources: Pennsylania Cancer Reglstry Harrisburg PA (PA data). Cancer registries for Atlanta Connecticut, Detroxt
Hawaii, Iowa, New Mexico, San Francisco, Seattle, and Utah (U.S. data).

4. Cancer Incidence in Elderly Adults in Greater Pottstown

Table 4 shows that 1995-1999 cancer incidence in Greater Pottstown for persons 55 and
over is roughly the same as that of the tri-county area, state, and nation. Despite this, the
fact that persons under age 55 (77% of the local population) have high cancer rates
suggests that more investigation into potential environmental causes is warranted.
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v Table 4
CANCER INCIDENCE
GREATER POTTSTOWN vs. PA and U.S.
1995-1999, Age 55-64 and 65+

Area Cases Ann. Population Cases/100,000 % +/- U.S.
Age 55-64 o . '
Greater Pottstown 230 4464 1030.5 - 1%
Other Tri-County 7039 131018 1074.5 - 3%
Other Pennsylvania 59708 1135609 1051.6 - 5%
us. ' _ 1106.1

Age 65+

Greater Pottstown 820 7175 2285.9 o+ 1%
Other Tri-County . 22675 195272 23224 v + 3%
Other Pennsylvania 211849 1884973 ' 22478 - 1%
u.sS. 2262.2 : ‘

Sources: Pennsylania Cancer Registry, Harrisburg PA (PA data). Cancer registries for Atlanta, Connecticut, Detroit,
Hawaii, lowa, New Mexico, San Francisco, Seattle, and Utah (U.S. data).

5. Breast Cancer Incidence in Greater Pottstown

Female breast cancer is the second most commonly diagnosed cancer in the U.S., just
behind prostate cancer. Approximately 211,300 women will receive this diagnosis in the
year 2003. (36) Prior research has shown elevated breast cancer rates in persons exposed
“to radiation.

Table 5 shows the 1995-1999 breast cancer incidence rate in Greater Pottstown. The
local rate, based on 263 cases, exceeded the U.S. rate for young, middle aged, and elderly
women (by 51%, 39%, and 29%, respectively). Excesses are significant for age 45-64
(p<.02, CI = 331.5 - 484.9), and age 65 and over (p<.05, CI =482.6 - 691.8).

Table 5
FEMALE BREAST CANCER INCIDENCE
' GREATER POTTSTOWN vs. U.S.
BY AGE GROUP, 1995-1999

, ' Cases/100,000 :
Age Cases Ann. Population Local U.S. %o +/- U.S.
0-29 1 10205 2.0 1.7 +15%
30-44 31 6013 : 103.1  68.1 +51%
45-64 105 5145 408.2 293.1 +39%

65+ 126 4292 587.2 456.6 +29%
TOTAL 263 :

Sources: Pennsylania Cancer Registry, Harrisburg PA (PA data). Cancer registries for Atlanta, Connecticut, Detroit,
Hawaii, lowa, New Mexico, San Francisco, Seattle, and Utah (U.S. data).
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6. Incidence of Most Common Cancers in Greater Pottstown. .

Data from the Pennsylvania Cancer Registry makes an analysis of individual forms of
- cancer possible. Table 6 documents Greater Pottstown's 1995-1999 incidence rate of the
11 most common (nationally) cancer types, compared to rates for the U.S. and other parts

of the tri-county area. These 11 cancer types make up 78.3% of the cancer cases
diagnosed in Greater Pottstown residents in the late 1990s.

The Greater Pottstown rate exceeds the local and national rate for 8 of the 11 most

common cancer types. Because of the large number of cases, many of the elevated rates
are significantly higher.

Table 6
CANCER INCIDENCE, 11 MOST COMMON CANCER TYPES
GREATER POTTSTOWN vs. OTHER TRI-COUNTY and U.S.
1995-1999, ALL AGES COMBINED

~ Local Rate per 100,000 " % Local Above
Type of Cancer - Cases Gr. Potts. U.S. Oth.3 Co. U.S. Oth. 3 Co.
All Cancers , 1432 4499 4020 4304 +11.9%* + 45 -
Prostate (male) 174 1274 143.1 1394 - -11.0 - 8.6
‘Breast (female) 263 1615 116.0 129.8 o +39.2%  424.5*
Lung A 197 623 557 526 +11.8  +18.4%*
Colon 129 379 313 367 +21.1  + 33
. Urinary Bladder 79 229 169 194 +35.5%* +17.9
Skin Melanoma 46 140 145 15.5 - 34 -100
Non-Hodgkins Lymphoma 43 14.1 16.1 16.2 -124 -128
Rectum 61 18.2 12.6 16.0 C . +44.4%  +13.5
Uterine (female) 51 31.7 22.0 228 +44.1%* +38.7
Kidney/Renal Pelvis 45 152 95 107 +60.0% +427
Leukemia A 35 11.6 104 10.1 +11.5  +149 -

U.S. includes Alaska Territories, Atlanta area, Connecticut, Detroit area, Hawaii, Iowa, Los Angeles area,
New Mexico, San Francisco area, San Jose-Monterrey, Seattle area, Utah (about 14% of U.S. population)

Most common cancer types are those with the. most cases expected nationally in 2003 (prostate = 220,900;
female breast = 211,300; lung = 171,900; colon = 105,500; urinary bladder = 57,400; skin melanoma =
54,200; non-Hodgkin's lymphoma 53,400; rectum = 42,000; uterine (corpus uteri) = 40,100; kidney/renal
pelvis = 31,900; leukemia = 30,600). Source: National Cancer Institute (www.seer.cancer.gov)

Rates adjusted for 1970 U.S. standard population

* = significant at p<.05; ** borderline significant at p<.10

Sources: Pennsylvania State Cancer Registry, National Cancer Institute (cancer cases). U.S. Census
Bureau (population data)
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METHODOLOGY

A. Collecting Teeth. A :
As described above, most of the teeth donated to the Tooth Fairy Project in the Pottstown

area resulted from Joseph Mangano's appearance in January 2001, and subsequent efforts
by ACE to solicit tooth donations from community members.

B. Testing Teeth.

RPHP measures the amount of Strontium-90 in each baby tooth by contracting with
REMS, Inc., a laboratory in Waterloo, Ontario, Canada under the direction of Hari
Sharma, PhD, a radiochemist. RPHP sends teeth to the laboratory in batches, and teeth -
are tested individually using a scintillation counter. All lab personnel are '"blinded"
about all information concerning each tooth, that is, they know nothing about what
state it is from, how old the child is, etc. This "blinding" helps assure objective, non-
biased results.

The laboratory measures the concentratlon of Sr-90; specifically, it calculates the
picocuries of Sr-90 per gram of calcium in each tooth. (See Appendix 1 for more specific
technical procedures). The strontium-to-calcium ratio was used in the St. Louis study in
the 1960s, and all other recent baby tooth studies mentioned earlier. Effects of harmful
strontium can be negated by health-promoting calcium.

The laboratory returns results to RPHP, where staff converts the ratio to that at birth,
using the Sr-90 half-life of 28.7 years. For example, if the lab determines the tooth had
3.00 picocuries of Sr-90 per gram of calcium, and the person was 28.7 years old, the ratio
at birth would be 6.00 (half of the Sr-90 would have decayed in 28. 7 years). RPHP
computerizes the results, and produces summary reports.

The Sr-90/Ca ratio for a single tooth is not a precise number because a typical baby tooth
is small in mass and subject to some error. In fact, only the most modern machines can
test individual teeth with any precision; the St. Louis study only tested batches of teeth.
The standard error for each tooth is conservatively estimated as plus or minus 0.7

. picocuries. Thus, there is a 95% chance that the "actual" amount of Sr-90 in a tooth with

a ratio of 6.00 is between 4.60 and 7.40 (plus or minus twice the standard error).

Obviously, when using large numbers of-teeth, the error for the average level becomes
much smaller. ;

Ratios for some teeth are less reliable than for others Generally, the ones with the lowest
rehabrhty are the smallest and/or most decayed, leaving little healthy enamel to be tested.
RPHP assigns each tooth a reliability (quench) factor, and excludes those teeth deemed
most unreliable (i.e. a quench factor of over 1.24) from analyses of aggregate data.

C. Change in Counter, Technigue. ‘

After June 2000, when RPHP had Sr-90 results for 1303 teeth, it made two upgrades to
its testing procedures. First, it leased and began using a new machine, the 1220-003
Quantulus Ultra Low-Level Liquid Scintillation Spectrometer. Made by the Perkin-
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Elmer C_ompany of Massachusetts, this new model is considered to be one of the most

sophisticated counters in the field. Introduced in 1995, only about 15 to 20 are in use in
the United States. (37)

The new counter is located on the premises of REMS, Inc., and not in the basement of the
University of Waterloo's science building, thus changing the nature of the radiation
background. Also, the method of removing organic material from the teeth was changed
by treating them with hydrogen peroxide prior to grinding them into powder. This
proved to be more effective in allowing light produced in the liquid scintillation fluid by
- the beta partlcles emitted by the Sr-90 and its daughter product, Yttrium-90, to reach the
photomultipliers, partly by shifting the spectrum of the light emitted by the scintillation
fluid to some degree. As a result of these changes in the counter, its location, the nature
of the background, and the method of cleaning the teeth, the efficiency of detecting the

very low radioactivity in single teeth was more than doubled, improving the quality of the
data.

Because the results from the two counters are each internally conéistent but differ, the
data from teeth measured before and after June 2000 cannot be merged. This report only
covers those "newer" teeth, numbering 2263 at this writing. '

- D. Comparisons for Consistency of Data.

RPHP set up a method to test the same teeth for Sr-90-in different laboratories, to assure
 that results produced by the REMS lab were consistent and accurate. The Perkin-Elmer
Company staff recommended several users of the same model scintillation counter that .
RPHP was employing. RPHP selected Michael P. Neary, PhD, of the University of
Georgia Center for Applied Isotope Studies for this test. Dr. Neary, an experienced
radiochemist, operates three of the 15-20 units in the U. S., and was perhaps the first
American to use them when he purchased them in the mid-1990s.

RPHP sent Dr. Sharma two batches of teeth to test. They contained 10 teeth each from
persons born in St. Louis (from the original 1958-70 study mentioned earlier). One batch
were 1954 births, and the other were 1959 births. Again, Drs. Sharma and Neary were
blinded and had no information other than that théy were baby teeth.

1. Interlaboratory Consistency. Dr. Sharma dried teeth in the two batches, removed
any decay and fillings, and ground them into a powder. He tested Sr-90 levels for
the 10 teeth from 1954 on the counter used in the RPHP tooth study. When he

_completed work, he sent the entire batch to Dr. Neary. Dr. Neary could only test
the Sr-90 level of the dissolved solution of teeth, not the crushed powder, but this
will not alter the results. The findings from each test of the 1954 teeth are as
follows: - ‘
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Table 7
INTER LAB COMPARISON ST. LOUIS TEETH, 1954 BIRTHS

5190 ~ Confidence
Tester - - Level* Std. Error Interval+
Sharma ' 1.77 +/-0.31 1.15-2.39

Neary 213 +/-0.31 1.51-2.75
* Average picocuries of Qtrntttium-QO'per gram of calcium at birth

+ Average Sr—90 level plus or minus two times the standard error, i.e. there is a 95% certainty that the
actual value falls between these two values 4

While there is some variation between each set of readings, there is substantial
. overlap between each confidence interval, therefore indicating that measurements
~ are largely consistent between labs. It is clear that with a small sample (10 teeth), -
results will vary somewhat, which is why RPHP collected hundreds of teeth
before presenting data as anything more than preliminary.

2. Intralaboratory Comparison. A second reliability test was performed by Dr.
Sharma. Prior results from the St. Louis study indicated that average 1959 Sr-90
levels were considerably higher than those for 1954. Dr. Sharma split his two
samples of 10 teeth each into two "sub-batches,” and calculated Sr-90 levels
separately. The following results were obtained:

Avg. % 1959 - Confidence

* Batch Sr-90* Over 1954  Std. Error  Interval
#1 -1954 1.66 ' +/-0.27 1.12-220
-1959 328 +98% +/-036 . 2.56-4.00
#2-1954 177 o +-031 1.15-2.39

-1959 336 +90% +/-0.37 2.64-4.10

* Average picoctlries of Strontium-90 per gram of calcium at birth

In the two tests, the excess of 1959 averages are slightly less than double that of 1954
(98% and 90%). Confidence levels do not overlap, meaning it is very likely the
"true” values of the 1959 results exceed those for 1954. Thus, the RPHP results are
also internally consistent, and are largely consxstent with those found in the St. Louis
study in the 1960s.’ ,

E. Do Sr-90 Levels Represent Current or Past Emissions?

Some have suggested that the Sr-90 detected in the RPHP study may not represent new
-emissions from nuclear reactors, but leftover fallout from atmospheric atomic bomb tests
in Nevada from 1951-62. Large-scale atmospheric testing ended in 1963, and the last
above-ground test worldwide took place in China in 1980. U.S. underground tests ended
in 1992. There are no other sources of Sr-90 other than bomb tests or reactor emissions.
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There are numerous reasons why the large majority of Sr-90 detected in baby teeth of
today's children represents emissions from nuclear reactors, not old bomb test fallout.

. Physical/Biological Half-Life. A fetus takes up Sr-90 in its tooth buds from the
mother's bone stores and from the mother's diet (delivered to the fetus through the

placenta) during pregnancy. During early infancy, Sr-90 is taken up from the diet,
whether the baby is bottle-fed or breast-fed.

The biological half-life of Sr-90 in the body is about two years for children and 5-10
years for adults, before transforming into its daughter product Yttrium-90. Thus, the
bones of the mothers of tooth donors (many of whom were at.least 25 at delivery)
should have little Sr-90 remaining in their bone stores by now.

The physical half-life of Sr-90 is about 28.7 years. But Sr-90 that. rained into
reservoirs (drinking water) 40-50 years ago has long sunk into the sediment, because
strontium is heavier than water: Similarly, Sr-90 that rained onto grass where cows
graze has long ago penetrated into the soil, or run off with excess water.

Thus, it is logical that little Sr-90 from 1950s and 1960s bomb tests remains in
mother's bodies or in the environment, and most of the current Sr-90 represents
emissions from nuclear reactors.

. Sr-90 in Bone, Teeth Leveling or Rising. There is a precedent for reactor emissions
causing rises in Sr-90. In southern Germany, 280 baby teeth from children born
before and after the Chernobyl accident were analyzed. The change from an average
of 0.81 to 7.56 picocuries of Sr-90 per gram calcium, nearly a ten-fold increase, was
observed for children born 1983-85 and 1987. (24)

The St. Louis baby tooth study also examined Sr-90 levels in the mandibles (jaw

“bone) of stillborn fetuses. Similar to baby teeth, a large increase was observed in the
early 1960s, during the height of atmospheric bomb testing. However, after large-
scale testing ended following the Test Ban Treaty, average Sr-90 levels fell by about
half from 1964-69. No further data are available because federal government support
for the study ceased in 1970. (23) ' ‘

In the late 1960s, only a half-dozen small nuclear power reactors were in operation,
and underground bomb tests emitted considerably less radiation into the atmosphere
than did above-ground tests. If the 1964-69 trend had continued, about 97-99% less
Sr-90 should now be present in the body at birth, or less than 0.5 picocuries. But
RPHP found otherwise. In the first 1303 teeth (using the "old" counter and
technique), the average Sr-90 level fell by more than half from 1974-1977 (average
2.83 picocuries) to 1985-1988 (1.38), then stopped declining in 1989-1992 (1.36).
Using the new technique/counter, the rapid Sr-90 decline stopped at the same time,
and has actually increased 60% from 1986-89 to 1994-97 (Table 8).
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There can be no explanation for this reversal other than an increase in a current . .
‘source of radioactivity, and this source almost certainly is must be emissions
from nuclear reactors. Since the early 1980s, the number of operating reactors has
risen from about 70 to just over 100. Moreover, plants are closed less frequently for
-inspections, maintenance, and repairs, and the number of gigawatt-hours of electricity
produced by these reactors tripled during this time. (3) '

Table 8
AVERAGE SR—90 CONCENTRATION, BY BIRTH YEAR, U.S.
TEETH TESTED AFTER JUNE 2000

Birth Yr No. Teeth Aveg. Sr-90*

1962-65 8 9.48
1966-69 16 7.01
1970-73 38 5.98
197477 46 684
1978-81 85 4.34
198285 179 3.9
1986-89 552 . 3.16
1990-93 880 3.70
199497 411 5.06

% Change, 1986-89 to 1994-97 +60%

Note: Most teeth are from areas near reactors in CA,'CT, FL, NJ, NY, and PA

* Average picocuries of Strontium-90 per gram of calcium at birth

3 Phlhppmo Sr-90 Teeth Consxderablv Lower. RPHP collected several dozen teeth
from persons born in the Philippine Islands. No nuclear reactor (for weapons, power,
or research) has ever operated in this nation. It may have. received fallout from
Chinese atmospheric bomb tests, but there were many fewer of these tests than in the
U.S., and Chinese testing ended in 1980. Thus, if emissions from reactors are
contributing to current Sr-90 levels, Philippino teeth should contain less of this
chemical than American teeth.

Thirteen (13) teeth of children born in 1991 and 1992 (9 and 4, respectively), were
tested. The average Sr-90 concentration at birth was 2.04 (using the new
technique/counter). The average for teeth of American children born those years was
3.44, making Philippino teeth about 41% lower than U.S. teeth. Again, reactors
appear to be a major source of current Sr-90 levels (note that some Sr-90 may exist in

Philippino teeth due to imported food products from affected areas), and that there is
an error factor when using only 13 teeth.

4. California Sr-90 Teeth Rise After Reactor Opening. RPHP collected 34 teeth from
San Luis Obispo County CA, the location of the Diablo Canyon 1 and 2 reactors,
which started operations in 1984 and 1985. The average Sr-90 concentration for
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5.

children born after the reactors opened was 49.6% greater than those born before

(average of 2.02 vs. 1.35), suggesting that emissions from the new reactors accounted
for this rise. The comparison used the "old" technique and machine.

Other Reports Indicate Current Rates Should Be Near Zero. One of the recent Sr-90
tooth studies mentioned earlier by Greek researchers contained a chart summarizing
trends in Sr-90 in deciduous (baby) teeth from various European nations and the
Soviet Union. The chart shows that, from a level of about 0.27 picocuries of Sr-90
per gram of calcium in 1951, a peak of 6.75 was reached in 1964, similar to the U.S.
trend. By 1975, the average level had slumped to about 0.81 (three times the 1951

; average) and was still declining. (25)

At three times the 1951 average, the 1975 U.S. Sr-90 level should have been about
0.6 (0.2 times three) picocuries Sr-90 per gram calcium. But the actual levels found

by RPHP were 3.03 and 4.96 (8 and 12 teeth, respecuvely, using the old and new
technique/method).

Short-Lived Radioactive Chemicals Found In Local Eggshells. In 2001, a high
school student from Rockland County NY presented an innovative idea for the Tooth
Fairy Project. RPHP could not measure levels of short-lived radioactive chemicals in
baby teeth, which now can only come from reactors. These include Strontium-89,

~ with a physical half-life of 50 days and Barium-140, with a half-life of 13 days. By

the time the child lost a baby tooth, at least five years after birth, the short-lived
particles had disappeared.

The student's idea was to test chicken eggshells for short-lived radioactivity. "She
collected several local specimens soon after they were hatched, and rushed them to
the REMS ‘laboratory, which tested for Barium-140. These preliminary tests found
several picocuries of Ba-140, which because of its rapid half-life could only have
comé from a nuclear reactor, probably the nearby Indian Point facility.
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STUDY RESULTS

A. Results by Area of State.

A total of 146 "Pennsylvania" teeth (defined as the mother of the tooth donor lived in
Pennsylvania during pregnancy) were tested under the "new" method and technique. Of
these, 17 are excluded (six born before 1980, when fallout from Nevada tests was stiil
relatively high and eleven with insufficient enamel to produce an accurate result). The
average concentration of Sr-90 for the remaining 129 Pennsylvania teeth was 4.30
picocuries of Sr-90 per gram calcium at birth. This figure exceeds the 3.84 mark for
2071 teeth from all areas studied. ‘ o

Table 9 reveals that the 95 teeth analyzed from the tri-county area had an average of
4.61, or 20% above the U.S., and 34% higher than the rest of Pennsylvania (34 teeth,
average 3.45). The 34 Pennsylvania teeth from outside the three counties are from the

Philadelphia area (15), south central Pennsylvania (10 teeth), western Pennsylvania (7
teeth), and two others.

Montgomery County has the highest average in the tri-county region, at 5.15 (52 teeth),
while the 34 teeth from zip code 19464 in Pottstown had an average of 5.57, or 45%
higher than the national standard and 62% higher than the state outside the tri-county
region (5.57 vs. 3.45). The average in-body concentration of Sr-90 appears to be

highest in the area closest to the Limerick plant. Figure 1 illustrates the varlatxon of
Sr-90 levels around the state.
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Table 9
AVERAGE SR-90 CONCENTRATION* BY REGION
PENNSYLVANIA RESIDENTS BORN AFTER 1979

Region Teeth - Avg pCi Sr90*
Tri-County : 95 4.61

- Montgomery Co. - 52 5.15
(Pottstown, zip 19464) 34 5.57)

(Other Montgomery) 18 437

- Berks 33 ©4.30

- Chester . 10 . 2.76

All other Pennsylvania 34 3.45
Philadelphia area 15 3.19

(Bucks, Delaware, Philadelphia Cos)

South Central area 10 4.15
(Dauphin, Lancaster, Lebanon, York Cos.)

Western Pennsylvania 7 3.11
(Allegheny, Erie, Fayette, Washington Cos.)

All Other Pennsylvania 2 3.00
Total Pennsylvania 129 430
All Areas Studied 2071  3.84

* Average picocuries of Strontium-90 per gram of calcium at birth

B. Results Over Time.

This report noted earlier that since the mid- 19605 average Sr-90 levels had steadily fallen
nationwide, but rose about 50% from the late 1980s to the late 1990s. This reversal
occurred in Pennsylvania as well. Table 10 and Figure 2 show the trend ending for
persons born 1986-89, then rising until the latest period, 1994-97. The rise in average

Sr-90 between the two periods was 21% in the tri-county area, below the U.S. figure
of 60%.
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| Table 10
TRENDS IN AVERAGE STRONTIUM-90* LEVELS
SINCE 1980, BERKS, CHESTER, AND MONTGOMERY COUNTIES

Birth Yr. Teeth Avg. Sr-90%*

1980-85 7 7.66
1986-89 17, 3.86

199093 42 435
" 1994-97 29 4.68

% Ch, 1986-89 to 1994-97  +21%
* Average picocuries of Strontium-90 per gram bif calcium at birth

C. Gross Beta in Precipitation. A program measuring environmental radioactivity other
than Sr-90 in teeth is maintained by the U.S. Environmental Protection Agency. (38)
Each month, the EPA maintains levels of "gross beta" radioactivity in precipitation in
several dozen U.S. cities. Gross beta represents the sum of all radioactive chemicals
‘emitting beta particles (the others emit alpha partlcles and gamma rays). Sr-90is a
beta emitter. :

Oné of the cities included in the EPA report is Harrisburg PA, 60 miles west of
Pottstown. Table 11 shows the average gross beta levels for the same four-year
periods given in earlier Sr-90 data. Following a large drop, from the mid- 19808 to the
late 1990s, the average rose from 1.71 to 2.48 picocuries of gross beta per liter of
water, or 45%. - This trend is another independent means of confirming the accuracy
of the increase found in Sr-90 in local baby teeth.

Table 11
AVERAGE GROSS BETA IN PRECIPITATION
HARRISBURG PA, 1978-1997

Year Measurements Avg. Gross Beta*
1978-81 36 - 4.63
1982-85 42 1.71
1986-89 46 2.22
1990-93 . 48 2.03
1994-97 48 2.48

% Ch, 1982-85 to 1994-97  +45%

D. Birthweight.
RPHP asked parents donating teeth to provide the child's birth weight to assess if high- or

low-weight babies have unusual levels of Sr-90. Elevated Sr-90 (and other radioactivity)
levels may impair fetal development, possibly leading to underweight births (at or under
5 pounds 8 ounces); and many medical journal articles have tied unusually high birth
weight (at or over 8 pounds 12 ounces) to-a high risk of childhood cancer.



Average Sr-90 in the tri-county area was relatively high for low-weight babies, but this
finding is not significant since it only includes three-subjects. Average Sr-90 for high-
weight babies is actually considerably lower than the tri-county average (Table 12).
Thus, there is no association yet detected between birth weight and Sr-90 level.

Table 12
AVERAGE STRONTIUM-90* LEVELS BY BIRTHWEIGHT
BERKS, CHESTER, AND MONTGOMERY COUNTIES

Birth Weight Teeth Avg. Sr-90*
Low (under 5 1b. 9 0z.) 3 5.76
Normal (51b.90z.-81b. 110z.) 79 - 4.84
High (8 1b. 12 oz. and over) 13 295

* Average picocuries of Strontium-90 per gram of calcium at birth

E. Strontium-90 and Childhood Cancer Trends. :

This report has already discussed rising Sr-90 rates and cancer risk, especially in
children. The logical question is whether there is a statistical linkage between the two.
In a previous report, RPHP showed that trends in average Sr-90 levels and childhood
cancer incidence (rate of new cases) in Suffolk County, Long Island, where the
Brookhaven nuclear plant is located, were nearly identical over a 10-year period,
covering hundreds of baby teeth and cancer cases. (28) Since then, a similar match was.
found in Ocean and Monmouth Counties in New Jersey, where the Oyster Creek plant
was located, over a 14-year period. ' ’

The trends in Sr-90 average and childhood cancer incidence in the tri-county area were
compared using three-year groups (1987-89, 1988-90, etc.) instead of single years to
enlarge the number of cases/teeth, making the comparison more meaningful. In addition,
a "lag period” between exposure and diagnosis was tested. If Sr-90 increases in a given
year, one would investigate any increase in childhood cancer not necessarily the same
year, but more' likely several years in the future. For example, the Chernobyl accident
took place in 1986, but the large rise in childhood thyroid cancer did not take place until
1990. In the tooth study near Limerick, a four-year latency proved to be the best match.

Table 12 and Figure 3 show that the trends in Sr-90 and cancer incidence in tri-county
children under age 10 look alike over a seven-year period.- In other words, when Sr-90
increased, there was an increase in cancer incidence 0-9 four years later; decreases were

followed by subsequent decreases. This finding is very similar to that in Suffolk County, -
~ Long Island; and since it involves 85 baby teeth and 261 cancer cases, it suggests a link
between radiation and cancer in Berks, Chester, and Montgomery County children.
More baby teeth would make future analyses of this relationship more meaningful.



Table 12 '
TRENDS IN SR-90 AND CANCER INCIDENCE 0-9
BERKS, CHESTER, AND MONTGOMERY (PA) COUNTIES
FOUR-YEAR LATENCY PERIOD

Avg. pCi Sr-90/gCa _ Cancer Incidence

Birth Year at Birth (No. Teeth) Diag. Year  Rate/100,000 (Cases)
1987-89 4.19 (14) 1991-93 14.74 (85)
1988-90 3.98 (21) 1992-94 14.29 (83)
1989-91 4.11 (28) : 1993-95 16.75 (98)
1990-92 4.01 27) : 1994-96 15.78 (93)
- 1991-93 4.51 (35) 1995-97 15.84 (94)
1992-94 _ 4.39 (44) 1996-98 12.88 (77)
1993-95 4.72 (43) 1997-99 : 13.79 (83)

Sources: Radiation and Public Health Project (Sr-90) and Pennsylvania State Cancer Registry (cancer).



DISCUSSION/IMPLICATIONS |

The RPHP study of Sr-90 concentrations in baby teeth of children near nuclear reactors is
a landmark scientific effort, the first program of testing in-body levels of humans.living
near reactors. Southeast Pennsylvania is one of two parts of the nation (the other is
northern Illinois) with the highest concentration of nuclear reactors. High local rates of
cancer in children and young/middle aged adults near the Limerick nuclear plant -

especially in Greater Pottstown - made the area a logxcal one to examine current trends
and patteme of Sr-90.

The study tested 146 teeth from Pennsylvama focusing on 129 born after 1979 (whose
in-body Sr-90 is mostly from a current source, not old Nevada bomb test fallout) for
which there are accurate results. Of these,. 95 were from Berks, Chester, and
- Montgomery Counties.. The state average Sr-90 of 4.30 exceeded the national mark of
3.84, with the highest levels in the tri-county area (4.61), Montgomery County (5.15) and
Pottstown (5.57). ‘Thus, proximity to a nuclear reactor may be one factor in elevated
Sr-90, with a downwind location being another (the prevailing wind near Limerick:
blows from the northwest, towards Montgomery County)

After a long period of declmmg Sr-90 after the 1963 treaty ending large-scale above-
ground bomb tests, averages rose in the Limerick area and other states after the late
1980s. In the tri-county region, children born in 1994-97 had an average of 21%
more Sr-90 than those born 1986-89.. This steady and consistent increase, documented
in over 2000 teeth, must reflect a current source of radioactivity. The last underground
atomic bomb test in Nevada occurred in September 1992. The only current sources of Sr-
90 besides power reactors are waste (which is stored and not active in the food chain),
nuclear-powered submarines (again, not in the food chain), and research reactors (there
are only a few, they are small, and their number is declining). Thus, it is logical to
conclude that nuclear power reactors are likely to be the principal source of the most -

recent Sr-90 rise, especially as reactors age and are in operation a greater percentage of
the time.

Perhaps the most important finding in the study‘ is that local trends in Sr-90 are
followed four years later by similar trends in childhood cancer. This suggests a
linkage between radioactive emissions from nuclear plants and cancer. Testing more

baby teeth and adding them to this analysis would increase the significance of this
finding. ' :

Another means of assessing the cancer-strontium link is to perform a "case-control”
study, i.e., compare levels of Sr-90 in children with and without cancer. RPHP has
collected 95 teeth from children with cancer, and has tested 61 of these. The average St-
90 in these teeth is roughly 50% above those for children without cancer. While these
results are preliminary, they indicate that more teeth from children with cancer need to be
collected to further assess this relationship. Teeth from children with cancer living in the
Limerick area will be sought in the near future.
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APPENDIX 1
DETERMINATION OF STRONTIUM-90 TO CALCIUM RATIO

Strontium-90 in dedicuous teeth was determined under the direction of Hari D. Sharma, Professor
Emeritus’ of Radiochemistry and president of REMS, Inc., Waterloo, Ontario, Canada:
Employing” a 1220-003 Quantulus Ultra Low-Level -Liquid Scintillation Spectrometer

manufactured by the Perkin Elmer Company in Massachusetts Dr. Sharma followed the
following procedure.

Water-washed teeth were treated with 30 per cent hydrogen peroxide for a period of 24 hours to
ensure that organic material adhering to teeth was oxidized. Teeth were then scrubbed with a
hard brush for removing oxidized organic material and the fillings. Teeth are then dried at 110
degrees celsius (centigrade) and then ground to a fine powder (ball mill). It is very important to
remove any filling because if left behind inside a tooth, it tends to give colored solution or

dissolution in a mineral acid. The presence of colored solution reduces the efficiency of
counting.

Approximately 0.1 gram of the powder is weighed in a vial, then digested for a few hours with
0.5 milliliter of concentrated nitric acid along with solutions containing 5 milligrams of Sr** and 2
~ milligrams of Y** carriers at about 110 degrees C on a sand bath. The solution is not evaporated
to dryness. The digested powder is transferred to a centrifuge tube by rinsing with tritium-free
water. Carbonates of Sr, Y, and Ca are precipitated by addition of a saturated solution of sodium
carbonate, then centrifugéd. . The carbonates are repeatedly washed with a dilute solution of
sodium carbonate to remove any coloration from the precipitate. The precipitate is dissolved in
hydrochloric acid, and the pH is adjusted to 1.5 to 2 to make a volume of 2 milliliters, of which
0.1 milliliter is set aside for the determination of calcium. The remaining 1.9 milliliters are mixed
with 9.1 milliliters of scintillation cocktail Ultima Gold AB, supplied by Packard Blosmence BV
in a special vial for counting. A blank with appropriate amounts of Ca®*, Sr**, and Y** is prepared
for recording the background

The activity in the vial with the dissolved tooth is counted four times, 100 minutes each time, for
a total of 400 minutes, with the scintillation spectrometer. The machine has spec1a1 features so
 that the background count-rate in the 400 to 1,000 channels is 2.25 +/- 0.02 counts per minute.
The background has been counted for over 5,000 minutes so that the error associated with the
background measurement is about 1 percent. ‘The overall uncertainty or one sigma associated
“with the measurement of Sr-90 per gram of calcium is +/- 0.7 picocuries per gram of calcium.

" - The efficiency of counting was established using a calibrated solution of Sr-90/Y- 90 obtained

from the National Institute of Standards and Technology, using the followmg procedure. The
calibrated solution is diluted in water containing a few milligrams of Sr** solution, and the count-
rate from an aliquot of the solution is recorded in channel numbers ranging from 400 to 1,000 in
order to determine the countmg efficiency for the beta particles emitted by Sr-90 and Y-90. Itis
ensured that the Y-90 is in secular equilibrium with its parent Sr-90 in the solution. The counting -
efficiency was found to be 1.67 counts per decay of Sr-90 with 1.9 milliliters of Sr-90/Y-90
solution with 25 milligrams of Ca®*, 5 milligrams of Sr**, 2 milligrams of Y**, and 9.1 milliliters
of the scintillation cocktail. ,

- The calcium content was determined by using an Inductively Coupled Plasma instrument. The
analysis is provided by the University of Waterloo laboratories.
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RESIDENTS EXPRESS CONCERN

ABOUT LIMERICK NUCLEAR POWER PLANT’S
RADIOACTIVE RELEASES INTO OUR AIR AND WATER
"~ AND
ABOUT NRC’S FAILURE TO REQUIRE
MORE PROTECTIVE RADIATION STANDARDS

July, 2006
Letter to the Editor

Residents have expressed deep concern to members of the Alliance For A Clean Envioronment
about the potential harmfut health impacts of Limerick Nuclear Power Plant's toxic brew of routine
radiation emissions into our air and the Schuylkill River.

The Nuclear Regulatory Commission (NRC) determines what levels of radiation Limerick can
release into our air and discharge into the river, but allows Exelon to do most of its own
monitoring,_testing, and reporting, with little independent verification.

A video of the July 13 2006 Limerick meeting, deepened concern more than ever, for many

families living in this region, especially for their children. NRC appears to fail to take radiation’s
health threats senously

~July 13, NRC stated they may wait hours or even days to alert the public to'evacuate after an
accidental release of radiation at Limerick Nuclear Power Plant. Have they learned nothing from
the consequences of waiting for 3 days to alert the public after the Three Mile Island accident?
~ Or from the BEIR Vil report?

The Natiorial Academy of Science report, the onloglcal Effects of |on|zmg Hadlatlon (BEIR VIl
report, issued June 2005, states there is no safe level of radiation. Still, instead of working to
further minimize our region's risk from Limerick’s radiation emissions, NRC appears to be
attemptmg to simply minimize concern.

NRC's denial of senous health threats from radiation exposure unnecessarily jeopardizes public -
health. NRC needs to start to value public health more than the interests of the nuclear industry.
‘It doesi't serve the public’s interest if NRC fails to immediately inform the region's families of
unplanned radiation releases from the Limerick Nuclear Power Plant, whether it is from an
accident or terrorist attack.

The public needs and deserves more protective standards and immediate naotification of any
accidental radiation release from Limerick.

| also encourage everyone in this region to contact federal officials and request an investigation
into NRC’s policies and procedures on permissnble radiation limits, and their failure to revxseﬁ
outdated, unprotective standards.

Donna Cuthbert
ACE Vice President



A Radiologist’s Comments On 4Radiati0n Health Impacts-
Beth Rapczynski’s statemenp that nuclear plants like Lifnerick have been broven harmless
(Forum, April 29) is not sup‘ported by medical e‘v-iden.ce_.. | |
As a retired radioldgi.st,l understand that any exposure to radiation carries a risk of
_discaﬁe. " The radiafion physicians usé to dxagnose ‘and._ t}'éat illnéss éarry é risk; '
Companies continue to producé new X-ray machines that yield less radiation and reduce
doses, so that vfewer péoplé will devélop cancer after exposure. We try especially hard
" not to exposé young children to radiétion’. Dental X-rays aren’t taken until the chilldv is of
. school ‘age. Doctors are ﬁow cautious about giving CAT scan; to children, unless theyv :
are absolutely necessary. | -
Radiatién exposures damage cells‘ and cause them to mutét_e, s_omefi;nes 1¢ading to .
cancer. The radiatif)n produced in nuclear plants like Limerick includes over 100 harmful
chemicais that damage various ofgahs of fhe-body. Strontium-90 atta(%hes td the bone and
enters tile bone marrow. Plutonium-239 seeks out the lung. ‘Iodi.ne-i31 enters the’_thy.ro_id
gland. Cesium-137 dis;perses itself m all the soft tissues. |
Even at low doses, tflese’ chefni?:als afe toxic to human health, especially to children./ We
- should learn fro_rn th'ev'v experience of ato_mic bomb t_est fallout, wh.ich is thfa same fadiatioﬁ_
produced in nuclear plants, and find oﬁt the true cancér risk from Limerick. We haﬂze-a :

serious cancer problem in this area. . Professional research efforts like the Tooth Fairy

- Project should be supported.

Fred.Winter, MD






