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The Honorable Jon Corzine
Governor

State of New Jersey

State House

PO Box 1

Trenton, NJ 08625-0001

Re:  Recommendation Against Further State Funding of the Radiation and Public
Health Project for Analysis of Radioactive Strontium-90 in Baby Teeth

Dear Governor Corzine:

In fiscal year 2004, the State of New Jersey appropriated $25,000 to the Radiation and
Public Health Project (RPHP) to analyze levels of radioactive strontium-90 (Sr-90) in
baby teeth. The results of their study, titled “Understanding Patterns and Trends of
Radioactive Sr-90 in Baby Teeth of New Jersey Children with Cancer: A Report to the
New Jersey State Department of Health and Senior Services”, were presented to the
Commission on Radiation Protection (Commission) on February 16, 2005. The RPHP
contends that New Jersey children are more likely to have higher Sr-90 in their baby teeth
if they have leukemia, if they were diagnosed before the age of ten, and if they lived in
Ocean or Monmouth County (near the Oyster Creek Nuclear Generating Station).

The Commission and staff of the Department of Environmental Protection (DEP) have
reviewed the RPHP’s findings in the enclosed report. As you know, members of the
Commission and staff of the DEP have extensive knowledge in the sciences, including
physics, radiology, radiation biology, and medicine. The Commission and the DEP are
well qualified to evaluate the scientific merits and methods of the RPHP.

The RPHP report concludes that no firm conclusions can be drawn because the limited
number of teeth collected and analyzed make any comparisons statistically insignificant.
The RPHP recommends further study and asks that the Commission support any RPHP
request for further funding. The Commission and the DEP agree that no conclusions can
be drawn from the RPHP study. However, the Commission and the DEP do not support
further funding and believe that further study is not worth pursuing for the following
reasons:

e The scientific validity of the data is questionable for reasons explained in Section 8.0
of the enclosed report.
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e The predominance of environmental data shows no increase of Sr-90 in the
environment.

» Conservative modeling demonstrates that the Sr-90 in baby teeth did not originate
from OCNGS.

» It is highly likely that the Sr-90 present in baby teeth is from global fallout from
nuclear weapons testing.

e There are no preventive strategies that could be employed to prevent accumulation of
Sr-90 in teeth from global fallout. (A preventive strategy is the Justlﬁcatwn that
RPHP uses “0 pursue further study.)

If, after reading the enclosed report you or any State legislator have any questions, please
feel free to contact me.

Sincerely,

At /("0 i
Julie Timins, M.D., F.A.CR. ;
Chair, Commission on Radiation Protection
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1.0 EXECUTIVE SUMMARY

The Radiation and Public Health Project (RPHP) received an appropriation of $25,000
from the New Jersey legislature in fiscal year 2004 to analyze levels of radioactive
strontium-90 (Sr-90) in baby teeth. The results of the RPHP analysis, titled
“Understanding Patterns and Trends of Radioactive Sr-90 in Baby Teeth of New Jersey
Children with Cancer: A Report to the New Jersey State Department of Health and Senior
Services”, were provided to the Cancer Institute of New Jersey in November 2004. The
RPHP contends that New Jersey children are more likely to have higher Sr-90 in their
baby teeth if they have leukemia, if they were diagnosed before the age of ten, and if they
lived in Ocean or Monmouth County (near the Oyster Creek Nuclear Generating Station
[OCNGS)).

In a letter dated February 18, 2004 (Appendix A), the Commission on Radiation
Protection (Commission) provided advice to Governor McGreevey regarding the quality
of research conducted by the RPHP. The Commission offered its assistance to the
Governor in evaluating the results and conclusions of reports generated by the RPHP,
also called the Tooth Fairy Project, and recommended against any further support.

At a Commission meeting on February 16, 2005, the RPHP presented the findings of the
State-funded study and provided several reports, papers and data summaries, all related to
Sr-90 in children’s teeth. The RPHP strongly urged the Commission to support their
request for funding to continue their investigations.

The Commission and the Department of Environmental Protection (DEP) have reviewed
the RPHP’s findings from a number of perspectives including the reliability of the
measurements of Sr-90 in teeth, an assessment of the reported data, the scientific validity
of the statistical methods employed in the investigation, and a bounding calculation of the
fate of Sr-90 in the environment from OCNGS. Data from the DEP, the US
Environmental Protection Agency (EPA), and the US Nuclear Regulatory Commission
(NRC) were reviewed in the context of the presentation given by Mr. Joseph Mangano at
the Commission meeting. Mr. Mangano is the lead researcher at the RPHP.

Mr. Mangano contends that the study suggests a link between Sr-90 in teeth and cancer
risk, and considers childhood or pediatric cancer cases found in Ocean and Monmouth
Counties to be caused by radiation released from the nuclear power plant. However, as
stated in the RPHP report, the study “has not conclusively shown that Sr-90 and other
radioactive chemicals is a risk factor for childhood cancer.” !



In his presentation to the Commission on February 16, 2005, Mr. Mangano asserted that
levels of Sr-90 are rising in the environment and that radioactive effluents from nuclear
power plants are directly responsible for this alleged increase. This assertion is
inconsistent with results of monitoring that takes place routinely around New Jersey’s
nuclear power plants. The DEP’s review of state and federal environmental monitoring
data found no measurable Sr-90 concentrations in collected air samples. Review of
EPA’s Environmental Radiation Ambient Monitoring System, RadNet (formerly known
as ERAMS) data indicates that there is no increase in gross beta concentrations in
precipitation, air, or milk for Trenton, New Jersey. Gross beta concentrations in
precipitation and air, and Sr-90 concentrations in milk and drinking water from the EPA’s
RadNet Program, showed no regional differences. The DEP’s environmental monitoring
data, specific to Sr-90 analyses, were below detectable effluent concentration limits. The
OCNGS fits the emissions profile of a typical U.S. boiling water nuclear power plant
with total annual Sr-90 effluent release of approximately 1/1000" of a Curie.
Meteorological data demonstrate that the downwind direction from the OCNGS is
variable. Only about 19% of the downwind direction is towards the north northwest and
the north northeast which encompasses the Toms River area, a location which RPHP
suggests needs further investigation. Therefore 81% of the time, based on documented
meteorological conditions, radioactive effluent would not be transported towards Toms
River.

A set of scoping calculations were performed by John Mauro, Ph.D., a Commission - -
member. Dr. Mauro assumed worst case scenarios for the fetal, infant-milk, drinking
water, and inhalation pathways. The results of these calculations show that OCNGS does
not release enough Sr-90 to account for the amount seen in the teeth as analyzed by
RPHP. In addition, Dr. Mauro's calculations demonstrate that the concentration of Sr-90
in teeth as detected by RPHP is consistent with what would be expected from global
fallout due to atmospheric nuclear weapons detonations in the 1950’s through 1970’s. A
detailed description of the calculations and assumptions is provided in Appendix B.

The RPHP Executive Summary states that no firm conclusions can be drawn at this time
because the small number of teeth involved makes the comparisons statistically
insignificant; and because a more refined method of "matching" each tooth donor with
childhood cancer to a healthy child with similar characteristics in terms of age, race,
gender, residence, and other factors, is needed if any conclusions are to be drawn. The
Commission concurs that no conclusions can be drawn from the RPHP study. However,
the DEP and the Commission believe that further study is not worth pursuing because:

e The predominance of environmental data shows no increase of Sr-90 in the
environment;

e Conservative modeling demonstrates the Sr-90 in baby teeth did not originate
from OCNGS;

e [t is highly likely that the Sr-90 seen in baby teeth is from global fallout from
nuclear weapons testing; and



e There are no preventive strategies that could be employed to prevent
accumulation of Sr-90 in teeth from global fallout. (A preventive strategy is the
justification that RPHP uses to pursue further study.)

2.0 SOURCES OF STRONTIUM-90 IN THE ENVIRONMENT

Sr-90 is a beta emitting fission product present in radioactive fallout (atmospheric nuclear
weapons tests conducted in the 1950’s and 1960°s) and in the fission process of
commercial nuclear power plants. It remains available in the environment for an
extended period because of its 28.1 year half-life. It has been implicated as a causative
agent in bone cancer and leukemia. Sr-90 mimics the behavior of calcium when ingested
and becomes concentrated in calcified tissues such as bones and teeth. Sr-90 is known to
increasezthe risk of bone cancer and leukemia in animals, and is presumed to do so in
people.

About 0.3% of the average annual radiation exposure of an individual in the United
States is attributable to Sr-90 from all sources. Sr-90 does not occur naturally. About
99% of strontium in the environment comes from fallout from atmospheric nuclear
weapons testing. Approximately 16.8 million curies of Sr-90 were produced and globally
dispersed during atmospheric weapons testing. The second largest source of strontium
present in the environment is the April 26, 1986 Chernobyl accident. Approximately
21€,000 curies of Sr-90 were released. In comparison, on average, the total annual -
release of Sr-90 into the atmosphere from each U.S. nuclear power plant is typically - -
1/1000"™ of a Curie®. This is documented in annual effluent reports submitted to the NRC
by the utilities. These reports are required to be available to the general public at local
libraries, within ten miles of the operating nuclear power plants in New Jersey. The
“OCNGS effluent reports are available at the following locations:

Ocean County Library
101 Washington Street
Toms River, NJ 08753
http://oceancounty.lib.nj.us/default.htm

Lacey Township Municipal Building
818 West Lacey Road
Forked River, NJ 08731

3.0 PREVIOUS STUDIES EXAMINING HEALTH EFFECTS OF NUCLEAR
FACILITIES ON POPULATIONS LIVING NEARBY

There are a large number of epidemiological studies that have examined the cause and
effect relationship between nuclear power plants and possible health effects on
populations living nearby.

In 1990, a study conducted by the National Cancer Institute (NCI) concluded that there
was no convincing evidence of increased risk of death for people living in U.S. counties



near 62 nuclear facilities, including 52 commercial nuclear power plants. Oyster Creek
was one of the facilities included in the study. Excess risk of cancer death was compiled
for 16 different types of cancer, 1nclud1ng leukemia, and for five different age groups,
including children under 10 years of age.*

Investigators from the University of Pittsburgh concluded that the radioactivity released
during the Three Mile Island nuclear power plant accident in 1979 did not appear to have
caused an increase in cancer mortality among people living within five-miles of the plant.
Published in June 2000, the study followed more than 32,000 people. Continued follow-
up of this group is planned.’

The American Cancer Society (ACS) concluded that, although reports about cancer
clusters in communities near nuclear facilities have raised public concern, studies show
that clusters do not occur more often near nuclear plants than they do by chance in other
locations. The ACS goes on to say that ionizing radiation emissions from nuclear power
facilities are closely controlled and involve negligible levels of exposure for nearby
communities.®

4.0 RADIATION MONITORING OF NUCLEAR POWER PLANTS IN NEW
JERSEY

~Significant environmental monitoring takes place around New Jersey’s nuclear power
plants. This monitoring includes state and federal programs, as well as federally
mandated utility reportmg

4.1 NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
ENVIRONMENTAL MONITORING PROGRAM

The DEP’s Bureau of Nuclear Engineering (BNE) independently monitors radiation in
the environment outside the site boundaries of New Jersey’s nuclear generating stations
(Artificial Island and Oyster Creek). The BNE collects approximately 250 air samples,
200 water samples, 50 milk samples and 50 biological (fish, vegetables) and other
environmental samples annually from both nuclear plant sites combined. Samples are
analyzed through an independent certified contract laboratory.

The BNE maintains a network of six air sampling sites around Oyster Creek, as well as a
background location at Brendan T. Byrne State Forest (formerly Lebanon), about 20
miles from the OCNGS plant site (Figure 1). Air samples are collected biweekly and are
comprised of two parts. The first is an air filter, which is counted for gross beta
radioactivity. This filter is then stored with other air filters collected from each
individual site until the end of the quarter. At that time, all of the filters from each
individual site are composited and analyzed for strontium-89, strontium-90 and gamma-
emitting radionuclides. The second part of the biweekly sample is a charcoal canister,
which is analyzed for gaseous iodine-131.



Figure 1
NJDEP Radiological Environmental Monitoring Program
Air Sampling Locations in the Environs Around the
Oyster Creek Nuclear Generating Station
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42  US ENVIRONMENTAL PROTECTION AGENCY

The EPA’s Environmental Radiation Ambient Monitoring System (RadNet) is a national
network of monitoring stations that regularly collects air, precipitation, drinking water,
and milk samples for analysis of radioactivity. Samples are sent for analysis to the Office
of Radiation and Indoor Air’s National and Radiation Environmental Laboratories
(NAREL) in Montgomery, Alabama. RadNet, which has stations in each state, has been
used to track environmental releases of radioactivity from nuclear weapons tests and
nuclear accidents. It also documents background levels of environmental radioactivity.
Data are made publicly available in quarterly reports titled “Environmental Radiation
Data” published by NAREL. These reports are available on the EPA’s Internet website
at http://epa.gov/narel/erams/erdonline.html.




New Jersey falls within EPA Region 2, which also includes New York and the territories
of Puerto Rico and the U.S. Virgin Islands. New Jersey maintains RadNet sampling
stations listed by city: (1) Trenton, New Jersey - Air Particulate, Drinking Water, Milk;
(2) Waretown, New Jersey - Drinking Water.

New Jersey’s RadNet air samples are collected twice each week and sent to NAREL for
analysis. A gross beta analysis is performed on each filter, and a gamrna scan is done if
the beta act1v1ty is greater than 1 picocurie per cubic meter (pCi/m’). The screening level
of 1 pCi/m’ is a guideline EPA's NAREL uses to decide whether or not to determine the
identity and activity of individual beta emitters in the sample, and does not correspond to
any regulatory dose limit. Annual composites of the air particulate filters are analyzed
for gamma emitting radionuclides. Drinking water samples are collected quarterly and
sent to NAREL for analysis. The samples are analyzed for tritium quarterly, for gross
alpha and beta on annual composite samples, for iodine-131 on one sample per year, and
for Sr-90 on one-fourth of all the annual composite samples. All of the annual composite
samples are also analyzed for gamma-emitting radionuclides. Milk samples are also
collected quarterly and sent to NAREL for analysis. The samples are analyzed by
gamma spectroscopy for iodine-131, barium-140, and cesium-137. Analysis for Sr-90 is
done annually. Precipitation samples were collected monthly in Trenton, New Jersey and
analyzed for tritium, gross beta, and gamma emitting nuclides up until 1996. Sampling .
was discontinued after 1996 due to equipment maintenance issues. NAREL no longer
analtyzes precipitation samples from the state of New Jersey. S

4.3 US Nuclear Regulatory Commission

The NRC requires all nuclear power plant operators to monitor radioactive airborne and
liquid discharges from the plant and to file a report of these effluent discharges annually
with the NRC. The reports are available to the public on the NRC’s website using their
web-based library system, ADAMS, at http://www.nrc.gov. The power plant annual
reports list the radioactive isotopes released, the quantity released and the estimated
radiation dose to the public. The concentrations of radionuclides released into the
environment from a nuclear facility are generally too low to be measurable outside the
plant’s boundary. The NRC conducts routine inspections of the radioactive gaseous
effluent treatment and monitoring systems as part of their reactor oversight program.
There is an inspection to determine if flow rates are consistent with reported values, to
review instrument calibrations performed since the last inspection, and perform a walk
down of systems to determine calibration compliance. The last NRC inspection of
OCNGS was in October 2004.



5.0 ASSESSMENT OF DATA

5.1 NJDEPARTMENT OF ENVIRONMENTAL PROTECTION
5.1.1 Strontium-90 Concentrations in Air, Analysis Results for the Environs of the
OCNGS - 1999 to present

Due to concerns expressed by the public, the DEP instituted quarterly analysis of Sr-90 in
air samples in 1999. NRC Regulatory Guide 1.21 7 also recommends quarterly analysis
of strontium on composites of all air filters collected from air sampling sites. The
samples are collected and composited, and analyzed quarterly. The average minimum
detectable concentration (MDC) for these analyses is 0.002 pCi/m®. The MDC is the
smallest concentration of radioactivity in a sample that can be detected with a particular
degree of statistical confidence. The MDC will change depending on the method of
analysis, the specific analyte, the counting time, and other factors. (See the Glossary for
a more detailed explanation.) Samples collected and analyzed by the DEP indicate no
measurable Sr-90 concentrations in air. Sr-90 readings are mostly beiow the MDC and
comparable to the DEP’s background location. Any results above the MDC were one ten-
thousandth of the NRC’s allowable discharge limits (Figure 2). With the re-introduction
of Sr-90 analyses, missing quarterly data was due to various reasons, including
transitioning from one laboratory contract to the next, and mechanical failures of the air
sampling equipment. Mechanical failures were corrected with the purchase of new
equipment in 2003. Other reasons for missing data are external factors such as power
failures.


















































































































