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DIRECT TESTIMONY OF COUNCILMAN DAVID COHEVQ 

Q: Please identify yourself for the record. 
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A: I am David Cohen, a member of the City Council of Philadelphia I3r oacer 
twenty-two years, 20 of them served consecutively. 

Q: On what basis do you offer testimony in this matter? 
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A: On the basis of my continuous interest and expertise in environmental matter 
of all kinds that have come before the Council during my membership in th 
body. In my first term in Council, from 1968 to 1971, I authored*Philadelphia 
Air Management Code, which remains in effect to this date. In 1987, I authore 
the City's Recycling Ordinance, which also remains in effect. Furthermore, in thL— 
mid-1980's I led the successful fight to defeat the construction of a trash to stearff^ 
plant in South Philadelphia, a proposal widely acknowledged at the present time to 
have threatened the fiscal and environmental integrity of the City. As a leading 
environmental advocate in City Council, I have long been aware of the threat to 
the public posed by the erection and operation of nuclear plants, and have done 
everything in my power to limit, i f not eliminate, this threat. 

Q: Aside from your environmental background, do you have other 
information or expertise that is relevant to this proceeding? 

A: As a member of City Council, I am acutely aware of the economic threats that 
face the City as a result of a variety of non-competitive costs faced by residents. 
Much attention has been paid to high taxes in Philadelphia as a cause of its 
troubling decline in population and business activity, but it is self-evident that high 
utility costs have the same negative impact on residential and business location. 



Furthermore, this proposal threatens a direct loss of City jobs and tax revenue, 
something which Council and the Mayor have long established as a priority to 
prevent and deter. 

Q: Given your background and experience, what do you see as the most 
troubling aspects of the proposed merger as it is presently posed before the 
Commission? 

A: There are three main problems posed by this merger, first, the danger of 
increased health problems caused by nuclear radiation, second, the danger to the 
economy of the City and State, and, finally, the likelihood that the benefits of 
deregulation will be undermined. 

Q: What environmental concerns do you have about atomic energy? 

A: First, it is important to note the large body of evidence that even "normal 
operation" of nuclear plants poses a substantial threat to the health and safety of 
residents nearby. For instance a study released only last month found that infant 
death rates near five U.S. nuclear plants dropped drastically after the reactors 
closed. In the first two years after the reactors closed, infant deaths in counties 
within 40 miles of the plants fell 15 to 20 percent, compared to an average 
nationwide decline of just six percent between 1985 and 1996. These plants were 
well within the emission ranges deemed safe by the federal government. (A 
summary of the study is attached to my testimony as Exhibit "A".) 
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Another study showed that near the Three Mile Island plant, breast cancer 
"increased markedly following 'normal operation' after start-up fof the plant] 
following the accident." 

Many other studies have elicited similar statistics about the danger of even "low 
levels" of nuclear radiation. I am attaching a statement by Joseph J. Mangano, 
MPH, MBA, research associate with the Radiation and Public Health Project in 
New York City, describing and listing those studies. (Furthermore, Mr. Mangano 
is testifying in this proceeding in support of my concerns relating to nuclear 
safety.) Notwithstanding this body of research, neither this Commission, any 
other State body, nor any federal agency, has ever conducted any large-scale 
systematic study of the long-term effects of radioactive exposure to the men, 
women and children living near nuclear plants. Thus, any increased likelihood of 
continued operation of nuclear plants in this area poses, at best, highly uncertain 
and risky impacts upon the health of Philadelphia residents. 

Q: Why do you believe the merger increases whatever danger that PECO's 
nuclear plants now pose to the public health and safety? 



A: Until recently it appeared likely that the nuclear threat would be declining in 
this country. No new plants have been ordered since 1978, and twelve have 
terminated operations since 1987. However, recent actions by the Nuclear 
Regulatory Commission ("NRC") have opened the door to greatly extending the 
lives of many existing plants. In particular, the NRC has inexplicably decided to 
disregard the potential health effects posed by applications to extend the lives of 
existing nuclear plants. And last month, without considering such effects, the 
Commission approved the first such request that came before it to extend the life 
of a nuclear facility. 

Both PECO and Unicom derive much of their nuclear energy from plants whose 
useful lives may well be extended under these new rules. In addition, PECO is 
aggressively seeking to purchase additional plants, thus making clear its long-term 
commitment to nuclear energy. The merger will further increase the incentive to 
continue plants in operation since the amount of nuclear assets held under 
common ownership will immediately multiply upon completion of the regulatory 
process. Because new plants are being purchased at bargain-basement prices, 
operating profits from continued operation of these plants will be enormous and 
will grow for each year they are allowed to remain on-line. On top of that, 
reserves for decommissioning will continue to be amassed and earn interest. 
Together, these income sources create powerful incentives to continue the 
operation of these dangerous plants long into the future. 

Finally, as I understand it, the Commission has no information befiare it regarding 
the increased likelihood of breakdowns and costly repairs caused by increased 
reliance on old nuclear plants. Thus, the economic, as well as healthrrisks of this 
merger are enormous. 

Q: Why do you believe the merger may threaten to diminish the benefits 
derived from deregulation? 

A: First, it should be clear that so far the benefits of deregulation to PECO 
customers have been minimal. First, only 16% of PECO's customers have chosen 
another supplier, likely due to the insignificance of the rate differentials that are 
available. Nor has PECO sharply cut its own rates. In that regard, it is apt to 
compare PECO's rate cuts to those which were granted to Unicom customers as a 
result of deregulation in Illinois. There, as I understand it, customers received a 
guaranteed rate reduction of twenty percent over three years. Here, PECO 
customers received a rate cut that is not only less than 10%, but declines over a 
period of years, and then disappears. And the settlement, notwithstanding the 
valiant efforts by several intervenors, has improved PECO's rate structure only 
marginally. The additional rate cut contained in the Joint Settlement is about 2.6% 



in the first two years and then 1.7% for two more years. Then the rates return to 
the very high 1998 rates, which were the highest in the state. 

The creation of a massive utility megacorporation, such as the entity to be formed 
under this proposal, clearly moves in the direction of remonopolizing the 
production of electricity. Notwithstanding provisions to enable competitors access 
to PECO's power supply, its sheer market power after this merger is highly likely 
to suppress any meaningful competition in short order. Thus, some high level of 
guaranteed savings should be a mandatory precondition of this Commission's 
approval of the proposal before it. 

Given the relief that this Commission has afforded to PECO regarding its stranded 
costs, there is no justification for the limited rate reductions that have become 
available to customers in its service area. Thus, PECO should be required to 
provide all of its residential, commercial, and industrial ratepayers at least as high 
a percentage of guaranteed ongoing rate cuts as Unicom ratepayers received 
through Illinois' electric deregulation. 

Q: How does this merger threaten the City's economy? 

A: I want to start by congratulating other intervenors in obtaining a commitment 
from PECO to stay in Philadelphia for some period of time. But the fact that 
PECO will not commit to stay for more than a few years is a confession by PECO 
that this merger is very likely to damage the City's job base. Based upon my 
experience as a member of City Council, it is clear that the lass of PECO's 
headquarter jobs, no matter how long delayed, would be a major blow to the 
economy of the City and State! City Council has gone to great lengths to ensure 
that businesses remain in the City, or are attracted to relocate here. In addition, the 
Commonwealth has also put in place a number of programs seeking to ensure the 
preservation and expansion of business. These programs are conducted at great 
expense to taxpayers. Thus, it is proper for this Commission to take "judicial 
notice" that it cannot be, and is not, in the public interest to approve any merger 
which would to any degree increase the likelihood of jobs leaving the City and/or 
State. I f the pending merger does not pose the threat of job loss, then PECO 
should have no difficulty agreeing to maintain its current number of jobs, and its 
corporate headquarters, in Philadelphia as long as it owns its distribution system. 
Otherwise, the Commission should impose such a restriction. 

Q: Does the failure of PECO to commit to a long-term presence in 
Philadelphia suggest any other dangers to the economy of the City and State? 

A: As public officials, we are all aware of the increasing prevalence of corporate 
mergers in our modem economy. This City has recently undergone a wave of 



such mergers in the banking industry resulting in the actual disappearance of long-
term business citizens of our City. This has been accompanied by a pattern of 
disinvestment and removal of services throughout the City, to its great detriment. 
PECO has long been a major partner in attracting businesses and jobs to the City 
because of its self-interest in having such businesses as customers. As the center 
of gravity of this business shifts to the West toward its larger partner, PECO's 
interest in the overall business climate of this region may well diminish. The 
effects of such a lessened interest in our local business climate could be 
devastating. Clearly, the new company's ability to shift its focus elsewhere is 
enhanced by its ability to move personnel and headquarters away. It is highly 
contrary to the public interest to facilitate any such potential corporate decisions to 
disinvest in this City and State by allowing a merger without ironclad guarantees 
of a continued local presence as long as it owns the distribution system. 

Q: Could you summarize your testimony and recommendations? 

A. I believe that this merger cannot be justifiably approved without this 
Commission imposing on PECO a variety of measures which would protect its 
customers and the residents of its service area. These would include all of the 
recommendations I made in my Comments and Objections to the Proposed 
Settlement Agreement, which I hereby incorporate by reference, and, in particular 
the following conditions that this Commission should impose as conditions on this 
merger: 

a. a ban on extending the useful lives of PECO's nuclear fasilities beyond 
the estimated 30 year life of these plants; and early retirement of unsafe 
nuclear facilities; ^~ 

b. a commitment, in determining the present and future dangers of the new 
company's facilities, to provide the information, and take the health 
monitoring steps, described in the testimony of Joseph J. Mangano; 

c. a commitment that consumers should not be burdened by paying more 
for decommissioning expenses than they already are. 

d. a commitment by PECO to maintain the level of jobs at its current level of 
1,440 at 2301 Market Street for as long as it owns the distribution system. 

. e. a commitment by PECO to the same long-term charitable and civic role 
in Philadelphia that it has historically maintained. This commitment should 
be tied to its profitability and should increase (not decrease in real terms) 
over time as its profits rise. 



f. PECO should be required to provide all of its residential, commercial, 
and industrial ratepayers at least as high a percentage of guaranteed 
ongoing rate cuts as Unicom ratepayers received through Illinois' electric 
deregulation. 

Q: Does this conclude your testimony? 

A: Yes. 
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Between 1987 and 1998, operations ceased at 12 U.S. nuclear power reactors. One of these, Rancho 
Seco, is located in a densely populated area. After the reactor closed in 1989, significant decreases in 
mortality (all causes and from congenital anomalies) and cancer incidence were observed for fetuses, 
infants, and small children. These trends contrast with a worsening of infant heaUh status after the plant 
opened in 1974. The data suggest that a relationship between nuclear emissions and adverse health 
effects exists, especially since fetuses and newborns are most sensitive to radiatiojuBecause Rancho 
Seco released low levels of radionuclides into the local environment, the issue of health effects of 
prolonged, low-dose radiation exposure is raised. The matter becomes increasingly important as 
operators of several dozen aging U.S. reactors must soon decide whether to extend their operating 
licenses. Environmental Epidemiology and Toxicology (2000) 2, 32-36. 
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DIRECT TESTIMONY OF DR. E.J. STERNGLASS 

Q. Please state your name and business address for the record. 

A. My name is Ernest J. Sternglass. My business address is University of 
Pittsburgh, School of Medicine, Pittsburgh, PA. 

Q. Please state your current professional affiliation and educational 
background. 
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A. I am Professor Emeritus, Department of Radiology, University^f Pittsburgh?-' 
School of Medicine. By way of background, I completed my undergraduate 
training in electrical engineering from Cornell University in 1944.«-:rhereafter, I 
earned a master of science degree in Physics from Cornell University (1950). In 
1953, 1 completed the requirements for my doctorate in engineering physics. The 
attached resume further details my educational and professional experience. See 
Exhibit A. 

Q. Have yea pttbtisfeed any bmte er seiestifie papm eeneerning the heoitfe 
effects of exposure to radfatton? 

A. Yes. I have published the following books: 

"Low-Level Radiation," Ballantine Books, New York, NY (1972). 

''Secret Fallout: Low Level Radratron froitr Hiroshima ta Three Mile 
Island," McGraw-Hill Book Co. (1981). 
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"Before the Big Bang: The Origins of the Universe," Four Walls 
Eight Windows, New York, NY (1997). 

I have also published over 120 scientific papers concerning numerous topics 
including, the adverse effects of nuclear fission products released into the 
environment from nuclear weapons testing and nuclear reactors. 

Q. On whose behalf are you presenting your testimony? 

A. My testimony is presented on behalf of Councilmen David Cohen and 
in support of his position in this proceeding. 

Q. What is the purpose of your testimony? 

A. My testimony is proffered as technical support for the health and safety 
concerns raised by Councilman Cohen in his testimony and objections to the 
Petition for Joint Settlement in this docket. The testimony that follows identifies 
scientific studies that have found increased cancer incidence and mortality 
correlated with nuclear emissions and exposure in industrial countries. Given the 
results of these studies, I believe Councilman Cohen's health concerns are valid 
and bear further study by this Commission before proceeding to approve the 
proposed merger of PECO and UNICOM. 

Q. Have there been recent studies on whether increases in cancer incidence 
and mortality in western industrial countries might be caused by nuclear 
energy? 

A. Yes. 

Q. What was the first such study, and what did it show? 

A. The November 1990 vofune of the Annals of the New York Academy of 
Sciences waa- dedicated to- this questioa. In this volume, Helton A. Burrows and 
Thomas C. Chalmers of the Boston. VA Medical Center concluded that there may 
well be a inric between giuwiug cancer rates and releases from atomic testing or 
from nuclear power plants. 

Q. On what did they base this conclusion? 

A. Burrows and' Chahners based tftOT conclusion on a study of the fission product 
Cesium-137 in firewood ashes gathered from various parts of the world with the 
help of the Intemationai Physicians for the Prevention of Nuclear War (IPPNW). 
Their study showed a much higher concentration in the industrial countries of the 



northern hemisphere than those in Australia and New Zealand, with the areas of 
high mountains such as the Northwest of the U.S., Austria and Germany showing 
the greatest concentrations relative to the naturally occurring Potassium-40. 
However, they pointed out that it remained to be determined whether these large 
worldwide differences are the result of atomic bomb testing and fallout from 
prevailing winds, or of more local contamination by nuclear power plants. 

Q. Have there been other studies which have shown a particular link between 
cancer and nuclear power plants? 

A. Yes. 

Q. Who conducted those studies and what was their methodology? 

A. Following the 1990 study, members of the New York based Radiation and 
Public Health Project (RHPH) decided to undertake measurements of the 
radioactivity in deciduous teeth of children due to another fission product, 
strontium-90, which concentrates along with calcium in the teeth of developing 
infants during fetal development and the first year of life. Such a study was first 
suggested by Kalckar in 1958 and implemented by the St Louis Committee on 
Nuclear Information in December of that year. Because of its 28 year physical 
half-life, Sr-90 is a record of actual human exposure to fission products present in 
the bone of the mother and the infant that provides clinical proof of exposure at 
the time of birth. When these teeth are shed between ages 6 and 12, the 
measurement can be adjusted for radioactive decay since the year of birth. By 
recording where the child was carried and where the mother lived during the first 
year of the cbilds life by Postal Zip Code, the question of the source 'Of the activity 
can be addressed, especially after the end of all atmospheric bomb testing with the 
last test by China in 1980. 

Q. Where was the study undertaken and what result was expected? 

A. The RHPH study began in Suffolk County, Long Island, New York, where 
there has been one of the largest increases in both incidence and mortality rates for 
breast cancer among women ia the natron during die last 50 years as described in a 
1993 article by Sternglass and Gould in the Intemationai Journal of Health 
Services (IJHS).The decision to measure Sr-90 in baby teeth was made after a 
study by the Otto Hug Radiation Institute published by the German branch of 
IPPNW showed a. ten-fold rise of Sr-90 per gram calcium in Germany following 
the arrival of fallout from the Chernobyl accident that took place in the Ukraine on 
April 26, 1986. Since the fallout cloud, equivalent in radioactivity to a few 
hundred Hiroshima-sized bombs, circulated die globe and reached the U.S. two 
weeks later, the RPHP researchers expected to find evidence for a rise in Sr-90 



during the next few years, just as was seen both in milk and deciduous teeth during 
the period of large-scale nuclear testing by the U.S.-U.S.S.R. and the U.K. in the 
1950s and early 1960s, peaking in 1964-66. 

Q. What results were actually obtained? 

A. The expected result was indeed fulfilled based on some 300 teeth analyzed 
for Suffolk County by October 1999. But what was not expected was the large 
magnitude of the rise, and the fact that it began in the early 1980s, long before the 
Chernobyl fallout had reached Long Island. Moreover, it can be seen that this rise 
in Sr-90 was followed by a similar rise and decline in childhood cancer incidence 
for the age-group 0-4 years. This rise and decline of Sr-90 and childhood cancer 
was similar to that seen in the U.S., Japan, Denmark and other countries around 
the world following the bomb tests of the late 1950s and early 1960s. 

Q. Were there differences in the level of Sr-90 based on proximity to 
particular nuclear facilities? 

A. Yes. Because information on the residence of the mother during pregnancy 
and in the first year of life of the child is available, it was possible to show that the 
greatest concentrations of Sr-90 in deciduous teeth in tie 1980s existed in the 
western end of Suffolk County, some 50% higher than for the eastern end. The 
western part of Suffolk is closest to the Brookhaven National Laboratory (BNL), 
where nuclear reactors have released both airborne and waterbome radioactive 
fission products since the early 1950s, as well as to the Indian Point nuclear plant 
35 miles to the northwest on the Hudson near Peekskill, and the Oyster Creek 
nuclear plant some 60 miles to the southeast on the New Jersey coast; a plant that 
had the second largest reported releases of airborne fission products in the nation 
by 1987. 

Q. Were there other studies showing adverse health effects of living in the 
western esd ef SnflMt Cbrnty? 

A. Yes. Within an area 15 miles to the west of BNL a study by the New York 
State Department of Heekh for the yera 1978-47 found the largest number of 
communities with a breast cancer incidence above the average for Suffolk County. 
In the same general area, there also exists a cluster of 16 rhabdomyosarcoma cases 
in children, a rate that is close to twenty times the expected rate. 

Q. Please summarize the overalT health effects of nuclear plant proximity as 
shown by these and other studies. 



A. These findings, together with even higher values of Sr-90 in deciduous teeth 
in Miami, Florida near the Turkey Point nuclear plant, support the hypothesis that 
the recent 36% rise in childhood cancer incidence across the U.S. and 16% in 
Great Britain between 1980 and 1993 described by Mangano in a 1999 article in 
IJHS is most likely due to releases from nuclear power plants and leakage from 
underground testing that continued until 1993. It therefore appears that neither 
chemicals, pesticides, herbicides and ordinary air pollution acting alone without 
the synergistic action of fission products on the immune and hormonal systems 
can explain the rise in cancer incidence or mortality. This conclusion is further 
supported by a sharp decline in all causes of child mortality in four counties 
downwind from the Rancho Seco nuclear plant within a few years after it ceased 
operation in 1989 as reported by Mangano in the March 2000 issue of the journal 
Environmental Epidemiology and Toxicology. Moreover, infant mortality 0-1 year 
was found to have declined in the downwind area of Rancho Seco and four other 
nuclear plants within two years of their closing by 15 to 17%, whereas it declined 
by only 6.4% for the U.S. as a whole while all other environmental and health-care 
factors remained essentially unchanged in this short period. 

Q, Are you aware of any studies of adverse health effects associated with 
nuclear plant emissions affecting Philadelphia-area residents? 

A. Yes. I authored a study entitled "Summary of Adverse Health Changes in 
Philadelphia Following Fission Product Releases from Three Mile Island, 
Limerick and Chernobyl Nuclear Plants." This study is attached and shows a 
significant rise in adverse health consequences correlated with veleases at the 
Limerick facility and other nuclear plant locations. 

Q. What is the significance of these studies for regulatory bodies such as this 
Commission? 

A. With many reactors aging and requiring either extensions of their operating 
licenses or saase form of dacoRBinssioning, die evidence that adverse effects of 
presently permitted releases into the environment are much greater than had been 
believed based on die study of Hiroshima and Nagasaki survivors would indicate 
that studies of recent changes in local health, statistics should be required in all 
public hearings by regulatory bodies. 

According to the Precautionary Principle, which says that when substantial 
scientific evidence of any kind gives us good reason to believe that a technology 
or substance may be harmful to die ermronment or human health, we should act 
to prevent harm. Therefore, we should phase out the operation of nuclear reactors 
as rapidly as possible, together with the production of all fissionable material, and 



eliminate all nuclear weapons together with all other biological and chemical 
weapons of mass destruction. 

Q. Do you concur with Councilman Cohen that there should be a 
commitment by PECO to undertake public health studies concerning the 
effects of nuclear releases in PECO's service territory? 

A. Yes. PECO should undertake continuing studies examining measures sensitive 
to radioactivity and comparing them to radioactive releases in its service territory. 

Q. Does this conclude your testimony? 

A. Yes. 
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released into die envtromcnt from nudear weapons testing md nudear reactors. 
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Pn?fes90r Emeritus of Radiology and Constiitant, Department of 
Radiology, Um»ersity of Pittsburgh School of Mcdidoe, 1983 - present 

Adjunct Professor of History and Philosophy of Science, 
Department of History and FWJosophyof Science, Indiana 
Umrersity, Bloomington. Indiana (1779-1984). 

Professor of Radiolo&y and Consultant Imaging Division, 
Department of Radiology, Uraversitv of Pittsburgĥ  School of 
Medidne (1974-1983). 

Professor of Radiology and Director, laboratory of Radiological Ftysics and 
Engineering, Department of Radiology. 
Umveraity of Pittsburgh. School of Medidne, 1967- 1974. 

Professor of Radiological ftystcs, Department of Radiatian 
Health, X Iniversity ot Pittsburgh Graduate School of Public 
Health, 1967-1974. 

Visiting Professor, Institute for Theoretical Physics, Stanford University. Palo 
AJtn. California. 1966 -1967. 

Advisory Ptysidst and Assistant to the Vice-President for 
Research and Development of the Westinghouse Research 
XabnratDries. and Sdentific Director of the A polk) Lunar 
Sdentific Station Program. Westinghouse Research 
labontories, PittsburglL Pemwylvairia. I960 -1967. ^ 

Fellow Sdentist Electronics and Nuclear Physics Department Westinghouse 
Research Laborstorie».19S8-1960. v 

VisHing Professor. Institute Henri Poincare. Sorbonne. Paris. France, 1957 -1958. 
Research Sdentiflt Electronics and Nuclear Physics Department Westinghouse 
Research laboratories. 1952-1957. 

Research Fellow, Cornell University.1949 -1951. 

Instmctor. FfcyaicnDsguMiBBift flwwy Wofltengton University. Washingtow, 

D.C. vm~ &*T. 
Research RngtBcer. EteUUfty and Mmnetiam Department U. S; Naval Onfaanee 
Ubontory.^tBO^Ma^Und. 1946-1952. 

Sdence Writer, Sdeoce Service News Service, Washingloii, D.C1946. 

Mititaiy Service U. S. Nary. (Rad& mdEtoctromcsl, IMS - 1946. 

Teaching Assistant Htysica Department Coraett University, 1943-1944. 
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Radiation in Philadelphia Pasteurized Milk: 1985-1966 
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Tht graph of radiation In PhlUdalphia pastaurlzad ml Ifc ahowa how tha 
meaaured lavals of tha flialon product eosium-137 Incraaaad sharply by 
soma 500 to tOOOt following tit* ttart of commercial operation of the 
Umorlck Nuclaar Plant located only about 20 milaa from Phlladolptili In 
Hontgomory Coimtyi whtctr htt dttnono of tht major soureaa of milk for tho 
Ctty of Philsdalphia. it la oaon that tht conetntratlon of radloacUvlty roat 
from only t-fptcoCtnttt per ttttrto TO fnntrch of 1988, two months 
btfort tht Chtmobyt fallout arrtvtd and furtfitr Incrtittd tht mtaturtd 
conetntratlon* Tht tPA moaourtmtnta revttl also that other radlotacttvt 
fission producta roat tn tho Phllsdtlphls milk such aa lodlnt-131 and 
barium-MO all Urouf* tho period of lot^powtr optrttttn and ramttntd 
abnormilly high tfttr tht Chtrnobyl fallout had dlsapptartd. Tht Itvtla tn 
Trenton* Now Jar sty ana* 4a milts, northroaat ot Uatrtck t i t* rot* in lata 
1963 and ttrly 1986, but tht highest itvtla wtrt rtporttd In Phlladtlphla 
closest to tht Umortck pi art, thtrt further supporting tht tvtdtnct for 
larot roltattt from tht Umortck reactor. 



Philadelphia 1977-1988: White Population: Percent of Low Birth Weight Babies 
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This graph shows tho porcont of all White infants born below normal 
weight of 5.3 pounds to rosi dents of Philadelphia between 1977 and 1986. It 
is seen to have risen 131 botween 1978 and 1979,the year of the Three Mile 
Island Accident, declining in tho following ftvo years by 25X when 
both Units 1 and 11 wore shut down and the radioactivity tn the environment 
declined again* This decline Is seen to hive ended tn 1964 when the Limerick 
Plant fn Montgomery County tamo 22 mties west of Philadelphia started Us 
low power toats, rising 9&froa ito low point in 1984 when 794 White infanta 
wort bom undo if ntlght tfrfrMg» of aaotn 1988 tfttr the plant bad gone into 
full-power commorcitl oporttton tn 1986, when tht Chtrnobyl fallout also 
added to tht radtotcttvt contamination of tht milk and dftt. A similar rlst 
in the percent of all infants born btlow normal weight waa previously seen 
in studies of tho Dresden reactor near Chicago and the Big Rock Point 
Nuclear pttnt ttrnorhorn mcMgt^ A rtae in undtnmight btrtha wta moat 
recently oten around tho Trojan reactor ntar Portland, Oregon aa 
desert bed by 6ould tntf ffotdmtn tn tiro AfterworO to the atcond ediUon of 
thttr book 'Dtidly Dtcttt" to bt publtshtd fntht spring of 1991. These 
changos art statlsttcaUy highly significant, with simitar though even tsrger 
changoa for Non-White infanta according to tht Phlltdtlphit Vital Statistics 
Roport for 1988. 



Philadelphia 1980-1988: Certain Conditions Originating in the Perinatal Period 
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The graph of mortality from Certain Conditions Originating in tha 
Parlnatal Period for Philadelphia between 1060 and 1966 very clearly shows 
two distinct peaks, ono for tho period immediately after tho Three Milt 
lolond accident and venting and a second peak in the period 1993 to 1966 
following tho largo incrotsos ta radioactivity In tho Phil c del phis milk 
reported by the EPA oft̂ shown in dotoit in another graph. Tht height of the 
peak ta 19tt ibovt thrvt^fey reached after both reactors at Three Mile 
loland wtrt shut down involving a sudden decline from 230 to 221 deaths 
ntar btrtfi mustratttr tfrt prtnetptl thrttt that nuclear fallout and rtlttats 
from nucttar rttetors prtttnt for society, for tvtry child that dtts 
shortly after Wrth thtrt art perhaps ton who Hvt with physical and mental 
impalrmento* Thus, many lives art affected, and thero la a great economic 
cost for aoctetyi both direct end indirect. Thost dtatho ptralitl tht 
changes in tht ptrcant low weight bfrtha shown nr snottrtr grapfr.Thtr htvt 
also bean found Uhave occurred til acroaa tho U.S. during tht time of 
atmospheric tooting of nuclear weapons,when infant mortality rises above 
thtlr normsl dtcltae wtrt found to bo corrtlattd with 8tront1um-90 
sccummutattng ta bono. No gradual sorto-economtc chonges or gradual 
riaaa in chemical pollutants can explain the occurrtnet of two distinct 
&tak*» 
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Philadelphia 1980-1988: Chronic Obstructive Pulmonary Disease 
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The graph of mortsltty rote* duo to Chronic Obstruct Ive Pulmonory 
Diaeaae (CCWO) fwPfrtladofpfrta' aftowa tfro eeme general rioe from 1880 to 
1988 that cancer mortality ahowa, but with an extremely aharp rise after 
the onset of Lfmertcfc Toar power operation* superimposed on the general 
rise. In a single year after gaseous releasee began, theae chronic lung 
dlseaaes, which include emphysemo, bronchitis and asthmo, ahowed a 298 
rise in mortalftyand then declined again by 1966, only to resume their rise 
with the onset of full-power opersUon of tho Limerick nuctcar reactor and 
the arrival of tho Chernobyl fallout in 1966. Such chronic lung disease has 
been found Ut many animal atudiee, and tt also rose sharply tn Oregon 
following relesses from tho Trojan reactor aa shown In Figure 21 of the new 
afterword of 'Oetdly Deceit" by Gould anO Goldman. 



Philadelphia 1980-1988: Septicemia 
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The flrtph of septic• mie or morttllty due to blood poisoning in 
Philadelphia between 1980 and 1988 illustrates the particularly aerious 
nature of nuclear releaaea for the Immune defensea of the body which 
weaken the body's ability to fight-off infectious dlseaaes and cancer cells. 
As dtscueaed tn "Deedty OecofT by Gould end Goldmen, it hso long boon 
known that radiation wookans the immune system, and that bone-seeking 
fission products sufch aa 8tfonMum-90, 8trontium-89 snd bsrtum-HO 
irradloU. tho bono merr«»wttere they concentrate liko calcium. What had 
not been recognised wftU recently la that very low doaes given over long 
perloda of time are hundreds to thoussnds of times more efficient tn 
producing cell-membrane damege than the aame dose given in e short 
burst, such in e medical X-rey. It fa aoon that after an Initial rise following 
the venting from tha dftmagadTM reactorJR 1960, thero wso s second r+o* 
following the start of oporetton of the Limerick plant noer Philadelphia in 
lnl96+-oe, followed by a further He* by 1986 efttrtft* start of ftrtt-power 
operation, the rise in Philadelphia milk radtoscttvfty, snd the Chernobyl 
fallout irrtvsl In 1986. Again, the Mae by 1452 from 257 to 613 caaea fa 
htgbiy elgnmcant ttstlrtltslTy, end no other explanation la known. 



Philadelphia 1980-1988: Malignant Neoplasms 
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This chart shows tho cancor mortality rata for Phltsdoiphis botwaan i960 
and 1968. It is soon that tho rato rose sharply from a low of 263.7 fn i960 
whon thtr»wor»4431 tSHtf tfotths to a rata of 288.4 In 1987 whon 4738 
poraona dUd of cancor m Phttadatphts. Tho hroad poet batoeen 1985 and 
1987 occurred sis to sight yosrs after tho Throe Mile accident in 1979 and 
the venting of radlecttvo gosee to 1981, corresponding to the typico) period 
of sis to eight years aeon for loukomia and other typos of cancers such as 
lymphomaa, melanoma or highly malignant skin cancer between exposure 
and death. These rotes ere much higher than the rate of 193.9 for the U.S. 
aa awholo In 1967, and the recent rate of rfao fa nearly three times that for 
the U.8. of 0.7ft per year* Th* recent sharp rtee of radloscttvtty in tho 
Philadelphia milk following the start of low-power operation In 1984 of the 
Umerck Nuclear Power Plant in 1964 followed by full operation tn February 
of 1986 shown in another greph helps to explein the most recent rise in 
terms of a potentiating effect duo to multiple rsdiatton exposure that ta 
known to accelerate th* apreed of cancer cello end thus the onset of death. 
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The gnph of totsl mortality rates in Philadelphia between f980 and 1986 
shows s peak value In 1980, the year after the TM! accident and the venting 
from tho dsmsged reactor, foUowod hy another rise In 1983. TO snother 
rise occurred In 1967 after the start of tho Limerick nuclear reactor and 
the arrival of the Chernobyl fallout that wee accompanied by a ten-fold 
Increase in the levels of cesium-137 In the milk as shown fn snother graph. 
Such unexpectedly large increases in mortality due to all causes combined 
were observed til terwrtftrthS. tntfre summer of 1966, In direct relation 
to the amount of rtdfoocttve ftttton products such ss iodlne-131 in the milt 
ss doscrtbtd bin "Deadly Deceit* by Oetrld end doldman, sa well aa in the 
case of other reactor releases in Switiorland and Oregon ss described in 
the afterword of the second edition of thfa book to eppeer in March of 1991. 
Thoy Involve mainly infectious disesato snd circulatory aystom dleeaaos 
auch aa heart diaeaae and atroko. The aharp Increase seen in Philadelphia 
following the measured Increases In radioactivity in the milk are consistent 
with the sharp riaoo in aoptkemit, tronlc rtaplrttory diseases and deaths 
shortly ater birth shown in other charts. It afao fits to the sbnorme? 
upward change in the long-term decline of U.S. mortality rates sfter the 
start of large-seals atmospheric testing in the 1930 s described in "Deadly 
Deceit0 by Gould and Goldmen, end the upward ehsnge tn thfs rate sfter 
Three Mile Island, strongly suggesting that the principal environmental 
factor involved lo tho release of fission products into tho atr and water, 
dftmtgina tht unmunt ayatam's ability ta detect end dtttroy vtrtfset* 
btcttrto end cancer cello* 

1988 
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BEFORE THE 
PENNSYLVANIA PUBLIC UTILITY COMMISSION ^ M 

fill 

Application of PECO Energy Company, 
Pursuant to Chapters 11, 19, 21, 22 
and 28 of the Public Utility Code for 
Approval of (1) a Plan for Corporate 
Restructuring, Including the Creation 
of a Holding Company and (2) the 
Merger of the Newly Formed Holding 
Company and Unicom Corporation 

DIRECT TESTIMONY OF DR. JANETTE D. SHERMAN S ^ 

Q. Please state your name and business address for the record. m 

m 
o 

Docket No. A-110550F0147 

A. My name is Janette D. Sherman. My business address is P.O. Box 4605, 
Alexandria, Virginia 22303. 

ro o 
o 

Q. Please state your current professional affiliation and educational ^—^ 
background. . 

O o 
A. I am a Research Associate at the City of New York, Radiation and Public— ^— 

Health Project, with which I have been associated since 1998. JBy profession^--) 
I am an epidemiologist specializing in the study of environmental hazards t^-j-j p-j 
human health, on which subject I have lectured extensively at a^wide numbe^Q •^pr 
of colleges and universities. Please see my attached curricula vitae for e j 
details. I received my bachelor of science degree from Western Michigan 
University majoring in chemistry and biology, and my M.D. degree from 
Wayne State University School of Medicine in 1964. I received the 
Distinguished Alumna Award from Western Michigan University on October 
14, 1989. The attached resume further details my educational background 
and experience. See, Exhibit A. 

Q. Have you published any books or journal articles concerning nuclear 
power and public health? 

A. Yes. I have authored a book entitled, "Life's Delicate Balance, Causes and 
Prevention of Breast Cancer," published by Taylor and Francis this year. I 
have also authored (or co-authored) a number of articles and letters, in 
medical journals and public health publications addressing radiation exposure 



and health effects. A brief listing of relevant publications and journal articles 
includes the following: 

"SlTontium-90 in Baby Teeth as a Factor in Early Childhood 
Cancer," International Journal of Health Services (Summer 2000); 

"The Strontium-90 Baby Teeth Study and Childhood Cancer," European 
Journal of Oncology. (Summer 2000); 

"The Tooth Fairy Project" Women Respond to the Nuclear Threat, WISE 
Intemationai, Amsterdam, pp. 5-6, (1999). 

Q. On whose behalf are you testifying in this proceeding? 

A. I am testifying on behalf of Councilman David Cohen and in support of his 
position concerning public health issues and nuclear power. 

Q. Would you summarize your testimony? 

A. I concur with Councilman Cohen that the continued operation of current 
nuclear capacity and the acquisition of new nuclear plants brings with it 
significant health risks which, at a minimum, studied by examining measures 
sensitive to radioactivity and comparing them to radioactive releases. 

Q. What are the health dangers of nuclear facilities when operjjfing normally 
and within accepted guidelines? 

A. Under normal operating conditions, nuclear power plants release radionuclides 
into the atmosphere. It follows the laws of chemistry and physics that it is 
impossible to completely seal a nuclear reactor. The radioactive chemicals 
released in the course of a nuclear reactor are foreign to evolution, however, 
they trace the same pathways as do non-radioactive chemicals and, as such, 
irradiate tissues wherein they lodge. One example is radioactive strontium 
(Sr90) which along with calcium becomes deposited in bones and teeth where 
it decays by beta release to radio-yttrium (y90), also a beta-releasing chemical, 
but this time, y90 goes to the soft tissues of the body, including the breast and 
pituitary (the body's master gland.) See the study by Gould, J. M. The Enemy 
Within. It is a study of the increase in breast cancer rates within a 50 mile 
radius of nearly every nuclear facility in the U. S. (The map of TMI with 
increase breast cancer rates is shown in my book Life's Delicate Balance, on 
pp. 77, 78 with discussion and footnotes following). 



Q. Is there any evidence that cancer rates are affected when nuclear plants 
close? 

A. Yes, cancer rates decrease when nuclear plants close. Please see the recent 
publication by J. Mangano, which showed a decline in cancer rates for the very 
young children at five separate sites. Additional work has demonstrated as 
well, a decline in cancer deaths in those older than 65 years after closure of 
plants. 

Q. Is there any additional hazard to extending the useful life of a nuclear 
facility? 

A. The operating time-span of a nuclear facility was originally determined to be 
approximately 30 years. Given the problems that arise (as identified above) 
during normal operation of these facilities, it would be difficult to assure the 
public that extending the period of operation would not bring with it greater 
risks. This is true for the simple reason that structural materials wear out. In 
addition, statistically the longer these plants operate the greater the period for 
releases into the atmosphere the greater exposure of the population to radiation 
with its attendant health risks. 

Q. Does this conclude your testimony? 

A. Yes. 
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BDUCATXOM AMD DBORBES S 

1943-1952 

X956-1960 
(part tiina) 

1960-1964 

Weatern Michigan University, Kalamasoo, Michigan 
Majors i n Biology and Chemistry, (B. S. - 1952) 

Miohigan State University, East Lanaing, Michigan 
German and Mathematics 

wayna State University, School of Medicine, 
Det r o i t , Michigan. (M. D. - 1964} 

POST OUtttTATE TRAZKIHGl 

1964*1900 

Sept. 196S-
SOpt. 1966 

Jon. 1961-
Doc. 1968 

Jan. 1909-
Oec. 1969 

1970-Pr«(iont 

women's Hospital, D e t r o i t , Michigan 
internship, with rotations through Receiving and 
Children's Hospitals 

Metropolitan Hospital, D e t r o i t , Michigan 
General Practice including Internal Medicine, 
Pediatrics and Emergency Room Service 

Division of Research, Sinai Hospital of ~ 
Detr o i t , Dec. X968, De t r o i t , Michigan ^ 

National i n s t i t u t e s of Health, Research Trainee 
Laboratory and c l i n i c a l Research of diabetes 
atoll i t u a 

D etroit General Hospital, (Receiving Branch) 
Wayne State University, Detroit, Michigan 
Senior Resident i n i n t e r n a l Medicine 

Yearly post-graauate courses and conferences i n 
Inte r n a l Medicine, Toxicology and Occupational and 
Environmental Health 

KOMORS t Distlngulsned Alumna, Western Michigan University. 
Kalamazoo, Michigan. Awarded October 14, 1909. 
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1953 

1955-1956 

1956-1999 
(part-time) 

1959-1960 

1961-1963 

1970-and 
on-going 

1970 and 
on-going 

Atomic Energy commission. Radiation Laboratory 
University of California, Berkeley, California 
Monitor of radiation emissions 

U.S. Navy Radiological Defense Laboratory 
Hunter's Point, San Francisco, California 
Biologist, research of effects of radiation, 
thermal burns, and acute blood loss in animals. 

Department of Horticulture, Michigan State 
University, East Lansing, Michigan 
Analytical Chemist 

Department of Physioloay and Pharmacology 
Michigan State University, East Lansing, Michigan 
Gut-absorption studies, including isotopes 
and analytical chemistry. Induction of 
lactation in animals with tranquilizers 

Department of Political Science 
Michigan State University, East Lansing, Michigan 
Mathematics and statistics of collected data 

Department of Physiology and Pharmacology, Wayne 
State University School of Medicine, Detroit, Mi. 
Mathematical and statistical analysis of ultra-
centrifuge and diffusion data on prothrombin and 
auto-prothrombin c 

* 
Department of Anesthesiology, Wayne State 
University School of Medicine, Detroit^ Michigan 
Clinical anesthesia. Research using stop-flow 
renal excretion studies of anoxia and hypercarbia 

private practice of internal Medicine 

Research in occupational and Environmental Health 
and Toxicology 
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State of Michigan 
State of Hawaii 
State of California 
National Board of 

Medioal Examiners 
State of Virginia 

License #26607 1965 
License #3077 1977 
License #C-28209 1965 

License #78450 1975 
License #0101-043202 1988 
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19^7 Department of Physiology and Pharmecology, Wayne 
(part-time) State u n i v e r s i t y School of Medicine. De t r o i t , k i . 

Lecturer t o medical students 1967-1972 

I9b'/-197^ Micnigan Diabetes Association and Sinai Hospital 
of D e t r o i t , D e t r o i t , Michigan 
Lecturer t o lay groups and patients on diabetes 

1967-1975 Department of Medicine, s i n a l Hospital of Detroit;, 
D e t r o i t , Michigan 
Teaching physical diagnosis f o r medical students, 
and c l i n i c a l teaching rounds t o r residents and 
interns 

1970-1976 Grace Hospital, D e t r o i t , Michigan 
C l i n i c a l teaching (diabetes) t o residents and 
interns 

1973-1976 Department of Labor Education, school f o r Workers, 
University of Wisconsin, Madison, Wisconsin 
Adjunct Associate Professor, teacher and 
in occupational medicine and toxicology 

1973-1974 Harvard u n i v e r s i t y and w.E. Upjohn i n s t i t u t e f o r 
Employment Research, Washington, D.C. 
consultant on toxicology and occupational diseases 

1973 and Lecturer i n occupational and Environmental 
on-going Medicine and Toxicology at: 

University of Indiana, Bloomington, Indiana 
University of Alabama, Birmingham, Alabama 
University of Alabama, Mobile, Alabama 
Michigan State University, East Lansing, Michigan 
University of w. V i r g i n i a , Morgantown, w. V i r g i n i a 
Hebrew University, Jerusalem, I s r a e l 
University of Michigan, Ann Arbor, Michigan 
University of Texas, Galveston, Texas 
Wayne State u n i v e r s i t y , D e t r o i t , Michigan 
American T r i a l Lawyers Association, Toronto, Canada, 1982 
American T r i a l Lawyers Association, Honolulu, Hawaii, 1983 
American T r i a l Lawyers Association, Washington, D.C., 1983 
American Association of orthopedic Medicine, 

Phoenix, Arizona, 1984 
cat h o l i c u n i v e r s i t y , Washington, D.C, 1992, 1993, issa 
M i l l e r s v i l l e u n i v e r s i t y , M i l i e r s v i l l e , Pennsylvania 

Gpeaksr at Educational, Health Professional, Legal, Medical, 
and Labor Groups regarding occupational and environmentally 
caused diseasee, and toxicology. 



1974- Tha Cooperativtt primary care Preceptorahip, Schools of 
1986 Medicine for University of Michigan, Wayne State 

University and Michigan State University; Teaching 
medicine to students in office practice setting. 

197D Testimony, u.s. congressional sub-Committee on 
Hearing and Noie* 

1976- c l i n i c a l Assistant Professor, Department of 
1992 oncology, Wayne state University, Detroit, Michigan 

1977- consultant to Environmental Protection Agency on 
1980 Pesticides, Human Effects Monitoring Branch 

1976- Member of 16 person Advisory Committee, U.S. 1982 
Environmental Protection Agency for 
Toxic Substances Control Act 

Chairperson of Risk Benefit Assessment Sub-Group. 
1977-1979 
Member, carcinogen Policy Sub-Group, 1977-1981 

1979- pacific Biomedical Research Center, university of 
1980 Hawaii, Honolulu, Hawaii 

Research of blood dyacrasias and pesticides 

1983- Cl i n i c a l Assistant professor, Department of 1988 
Medicine, wayne state university, Detroit, Michigan 

1988- Editorial Board. Dangerous Properties of Industrial 
Materials Report. Jan C. Fragar, Ph.D., Ed.-in-Chief 

1968- Advisory Board, Association of Birth Defect 
Children, inc. orlando, Florida, 

1986- Editorial Board, citizens Clearinghouse for Hazardous 
Wastes. Arlington, Virginia. 

1990- National coalition Against the Misuse of Pesticides, 
1992 Board of Directors. 

1991 invited testimony before the u. $. Senate, The 
Subcommittee on Toxic substances, Environmental 
Oversight, Research and Development to amend s-849, the 
Emergency Planning ana Community Right-To-Know 
Act of 1986. (Lawn care chemicals) Hearing of 5-9-91 

1991- American Legion, Science Panel 
1995 Washington, D.C. 

1992 invited participant wingspread Conference on 
Environmental Health and Stewardship: A strategic plan 



for health professionals; 
of Wisconsin 

Sponsored by Medical College 

1993-

1993-

1993 

1994-

1994 

199S 

199S 

1999 

1998 

1998 -
on-going 

1990 -
on-going 

Member: western Michigan University Foundation 
Kalamazoo, MI 

Appointment as Adjunct Professor of sociology 
and Associate Member in the Graduate Faculty 
Western Michigan University, Kalamazoo, MI 
Consultation and research with staff, faculty, and 
graduate students concerning Worker's Compensation 
study. 

invited Participant Collegium Ramazzini Conference 
on Present Knowledge on the Health Hazards of 
Conventional and New Gasolines, 
Carpi, Italy, October 1993 

Rachel carson Council Board of Directors, 
chevy chase, Maryland 

co-chair. American college of Toxicology Symposia I 
and IV - Toxicology of Bio-reactivs Materials. 
Williamsburg, VA. October 24, 1994 

19th Annual Family Practice Review. 
Temple university School of Medicine with 
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Q. Please state your name and address for the record. g r n 

° o 
A. My name is Joseph J. Mangano. My address is 786 Carroll Street, 

Brooklyn, New York. 

Q. Please state your current professional affiliation and educational 
background. 

o 
A. I am a Research Associate at the City of New York, Radialipn and Pub^ej 

Health Project, where I have been employed since 1989. By way f " } 
background, I attended the U.S. Military Academy at West Point and (—'_ 
honorably discharged from military service in 1974. I graduated from Noij&n 
Carolina State University in 1976 with a bachelor of arts degree in politiaft^ p n 
science. Thereafter, I earned a master's degree in public health at U&Q 2 1 
University of North Carolina-Chapel Hill in 1978. Finally, I completed work -—J 
on my master's degree in business administration at Fordham University in 
1985. 

Q. Have you published any books or journal articles concerning nuclear 
power and public health? 

A. Yes. I have authored a book entitled, Low-Level Radiation and Immune 
System Damage: An Atomic Era Legacy, published by CRC Press/Lewis in 
1998. I have also authored (or co-authored) numerous articles and letters in 
medical journals and public health publications (with four more soon to be 
published) all addressing radiation exposure and health effects. A brief 
listing of relevant publications and journal articles includes the following: 



"Strontium-90 in Baby Teeth as a Factor in Early Childhood Cancer," 
Intemationai Journal of Health Services (Summer 2000); 

"Improvements in Local Infant Health After Nuclear Power Reactor 
Closing/' Journal of Environmental Epidemiology and Toxicology 
(Spring 2000); 

"A Rise in the Incidence of Childhood Cancer in the U.S."' Intemationai 
Journal of Health Services (Spring 1999); 

"Strontium-90 in Newborns and Childhood Disease," Archives of 
Environmental Health (Spring 2000); 

"A Post-Chernobyl Rise in Thyroid Cancer in Connecticut," European 
Journal of Cancer Prevention (February 1996); 

"Cancer Mortality Near Oak Ridge, Tennessee," Intemationai Journal 
of Health Services (Summer 1994). 

Q. On whose behalf are you testifying? 

A. My testimony is presented on behalf of Councilman David Cohen and in 
support of his position concerning public health issues and nuclear power. 

Q. What is the purpose of your testimony? 

A. The purpose of my testimony is to identify public health issues in connection 
with nuclear power which should be addressed prior to the approval of the 
proposed merger of PECO and UNICOM. 

Q. In the context of PECO's proposed merger, should it provide 
information on health effects on the population living near nuclear 
plants? 

A. Yes. Medical literature contains numerous reports of excess cancer and 
other diseases in populations near nuclear reactors. For example, I am 
aware of at least ten published articles documenting high levels of cancer 
among children living close to reactors in Europe and America. In addition, 
I have recently published an article on changes in infant health after nuclear 
reactors close. In areas near each of seven plants, infant mortality dropped 
at about three times the national rate in the first two years after nuclear 



plant closings. All of the above would indicate that a commitment to 
provide public health information is critical to an assessment of how 
consumers are potentially burdened by the merger which will entail the 
continued operation and acquisition of nuclear facilities. 

Q. What specific information on health effects should be requested as a 
condition of the merger? 

A. Information should be provided as to the following on plant workers and the 
surrounding communities: 

1. Measurements of external radiation absorbed by nuclear workers; 
2. Measurements of radioactive chemicals emitted into the air or water; 
3. Measurements of environmental radioactivity in the local area, to include 

(at least) the water, air, and milk. (A utility can substitute measurements 
that regulatory bodies have taken.) 

4. A record of what percentage of the time each reactor was not operating; 
5. Each reactors' compliance with NRC standards, including how often each 

was placed on the NRC "Watch List"; 
6. Evidence that the utility or other health organization studied the health 

status of its nuclear workers, and demonstrated no excess risk from nuclear 
operations. (Examples of health status include cancer and other immune 
diseases.) 

7. Evidence that the utility or other health organization studied the health 
status of the local population, and demonstrated no excess r i ^ : from nuclear 
operations. Such demonstration should include: 
a. Comparisons of disease/death rates before and after eachTeactor began 

operating; 
b. Comparisons of current disease/death rates with state and national 

standards; 
c. An inclusion of all cancers, plus radiosensitive malignancies like 

thyroid cancer, leukemia, multiple myeloma, and breast cancer; 
d. An inclusion of all counties situated in the prevailing wind direction 

from the reactor; 
e. An inclusion of persons most sensitive to radiation, namely 

infants/young children and the elderly; 
8. An accounting of how much nuclear waste is stored on the site, how it is 

secured, and plans of how to secure it in the future; 
9. An action plan for operations and maximization of public safety in the 

event of an accident, including backup operating systems, evacuation plans, 
etc. 



Q. What general criteria should be used to judge whether or not the 
proposed merger between the two utilities should be approved in light 
of the health and safety risks posed by operational negligence and 
error? 

A. As a pre-condition to proceeding with the proposed merger, both utilities 
should meet, at a minimum, the following requirements as to its nuclear 
facilities: 

1. Sound methods of conducting operations; 
2. An established mechanism of objectively evaluating operations and making 

needed changes; 
3. An effective management system; 
4. Financial viability, both current and in terms of expected expenses 

(including decommissioning); 
5. A detailed plan of how the merger will affect operations, management, and 

finances. 

Q. Does this conclude your testimony? 

A. Yes. 
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19», the mo ifexMnood ei or above 3.0 pCl of Sr-90 par 
I M of eoldtto b bm (Flfve 1). Ourac dM eama 
poriod cortoaatmiom fat wbas asfAaei tneetfy New YoA 
Dty) edulta doeUned 22H (XiuMk, 1M4;. It la poaaibla 
that 9r-00 kjveb in Stt Ftvneiaeo won aAeted by 
emwMom &OCD Umbo Seoo; the nwor bai jwa TOmJlai 
ftom the oity, white aiehtlMiiial pottioo of San Ffftaotoeo 
fcod it ffrwm hi paeM ipricoltiml ana, toa 
Stoamsftto VWIey. 

Raoebo 8oao*« oloemf so&tted local levala ef dietary 
lê oaetivlty. to 1987, whan toe motor wta letoposarily 
cteoadferrapairatQaaviiafiof 1.9) pCiofiodine-Hl was 
pRomt in Secnotento*! inaMMrttod aoUL Aflw nzMaifi 
laveli roue to 2.6? and 2M to ! » i n * 1919. bitt ibll te 
i.«2 in 1990 (NaiioMi Air Md Redtofea &kvtro«no«al 
Ubontory, 1907-1990). 

Maiheda 

tha aaaiysia Ibeuoaa oo til'vum owrtalty tor tbtuaaa, 
inteta, and yow** ehiMm; mortality from birth dalbotafet 
0*4; and cancer ineUanec a«« 0-4. Coyoty-toeaifie dm 
on Calitomia undarMiihi bMia aia onavaiMa baton 
1993. and thua net uaod. The aoune tor mnatity 
ifUbrmeifoa ta toe Natmal Canto- fer Heetoi Smmkt 
annual ooô pitotioa SwbrtM y dto CAiM Jtom 
(now 8v«Uabk tn* 1979 to 1996 on toe World Wide 
Web at hAp://www^9ev> COC Waodar). Canoar 
inetdanea ta obutoed tan tha ColUbraia Coaoat JUgiioy. 
Population figurae an deetntoa) U.S. Canaw oounti and 
eatonma tor aU otosr ye«k 

Thoae at jreeiaat peMtoal riak of advam haahh affMb 
ftoni ndtoeative releaeaa Uva la Amador, 61 Dorado, Plaoer, 
and Siaenmanto oounttaa. tlia 1990 populattoa to Aa region 
wai 1.37 mUbon, of whom tone*feurtos mtde in 
Saiuamanto County. Mo* or alt of the population tn cneh 
county liw witoto 30 eMaa of Raneho Soco, downwind 
(north and aaat) from tha mow (Bair. 1992). AHhouih 
tha Sacnmcnto meMpoHtan am Uoe to toe oorthweac and 
tachnkally not downwiwd of the nnctor. H ia mchidad in the 
Itody boaattM of itaamm proximity < 10-19 etiia). No 
data an tvdlahle at the aeb-eoitnty level. 

Tnnda to totonr haabfa whan the motor baton opantlng 
and whan fc deeed wen anelyaed. Dm Ito 1972-1973 
wan oonpand wtoi 1974*1975. wban ndiaacttviy waa 
infrodueed hue the local Jbod w4 wanr, and dm trom 1996 
to 1999 (the tut nptotad ntoma) wen ccwioaatoi with 
1990-1991. Vm flnt tnianoniflton Rancho Seoonpomd 
to tot US. tfeelm Itejidmo' Comantaeion oecwnd in 
1975, ac 0.01 Ci of ahbetoa wdjotorlidaa wito half Uvaa of 
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OvAMrtt ol., 1990; VM «td RMWrfton* 1990; OoUhmith. 
1992; MKUOJ* «t aL, 19f2; tohmttt-Ptmrtuko tl ol̂  
1997). In tht U l , oWwd cMbttood CUMT mt* 
(Jotaaoa, IHU OoWwhlv 1909; ithloa «t ^ 1991) 
nod uatxptMly Ugh M M M , k t a 4«UM, ted 
i>nd«rw««Mbiitht(Ortm, 1972;8un^w, 1972) hove 
been docwMtutd fmr AflMriom teasten. ftten in U S. 
inftnt muiteby, leolMntoi end hypeihyioidtam after 
Chernobyl, which added only aUghUy to dM ftdto&cttvity 
in ndlk and amer, have bom raponed (Ooidd aod 
Siamsl«a, 19*9; Mangwo, 1996, 1197). Bach of tbaoe 
ecpoita addRtoea the pteaoaee or addfto oraavhonBantal 
""dwoouvfr, *ei • ••apnl w waieliUuu botweaa 
advane baabh eflbo* and movel of mo* matu*** 
tnightOiUaL 

ThmmocvvaiiMat^eadMao^xtkTQfbraMhcn 
oni9itfcaofredioQetMtyiattaytatonMcai(nniantioflr*90 
m vanctoaa odMl m 1962, aen&ly mtik cenetntn-
tiona of Bttrem-l*, Ceatem-137, nd tadina-131 IO-
potted in 60 U8. ciUaa eeaaed in 1990. Tht Mudy moody 
onvata to** n m adde tern enaenv ae local dtaio 
htsidmr^bbmo^NooMWintooaiia^Qfofiima 
to Aa edotaeoaei end adult pepuhttani Pta&y. ntfation 
tnpoawe ia jqai ent of — y goeawtal teeia aftedng 
mtot haahh, aad h ie very dUfafc agicriy to dmwiine 
what ptopoite of diaeaae I M daetiaat lo dua to Raaebo 
Seso'a oioean. 

Fotwe loaowwti ahanld m&m ootjotufae Rcaaho 
Seco anal total and ohtttan, but pmoe of aD B$m 
IWHII aov ctoiad ptwa. M a i dwutd sEovt beyond tha 
•oope of awfoteal palyato, md waaniw * vivo tev<da of 
trftoeetivhy, aMur to Ae atudy of Sr-f0 to SL lovil b^y 
teatom tha 19»)aoad 19606 (JUta, 1901; MvifM) etal, 
2000). W1A many teaeieto e tlmooth kDowMge of 
tho mltuooahip bet wean tong-MM low-dosa aspontfo and 
haoHh aOtoto to h«nani to ft otoaal Actor to At dedaioa 
whotoai or not to oontowe opawUoBU (NeaatoMOD and 
Kotodete, 19M), 
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ov«r 8 doyi mctuliof bartum.14̂  oooiutn-l 37, iodine-131, 
toowte»49f vd MOtofantJO, Tho loot ntototooo wore 
mpoitod to IW, to e tovol of 0.0003 O (Bnokhovoo 
Nodml Liteatowy, 1970-1992). Tho poot-cloiun poriod 
18 otoo oxtoodod to 1990-1996 to ooMto lon|or-tonn tnndi. 
No dtoa oft yoi ovisftotot oAer 1990. 

Ototh noes tor totoMO andv 1 yoor MO oxpioeiod m 
dntho pv 1000 bMw, whrte dtoih nd com moktooce 
mto tito t-< m pm lOOflto pomw. OMo ntoto n oood 
to apooto KSO chMpo to IM poriodo boton nd tdtor 
(oocito stmup/cMtf. A of 0.900 r̂ iotofto 110% 
dDottootototo 

Avoilohlo tal/lntet hoaSh nMiaioQ ihnw i lock of 
pjojna fton 19̂ 2-1973 to 1974-1975 to too fauroootty 
rettefl. Loally, toe tel denfa rate demtlon ovw 20 
weoki) Ml 1.196 (OJL-0.912) verm • 7.9H drap to too 
U.S. (OJL»0.925) Tho bfett deah Wt roeo 1.9% 
(0Jt« 1.019), while dM RHionol nto docUMd hy 94H 
(OX"0.906) The ounber of doetfcs tov coâ nital 
Momttiofl tocroeocd 1S.6H (OR.*l.lt6) vftttt Ubig 
69% Mdooolly (OJL-0.931); no efie-ipeeiftc dots by 
C£auu(b9couô levtoeviti.badwmq ôdiyofeon3anitol 
snpmoty dnnhi ooow to toteey. 

By the leie 19601, more ftttl.'infat hentth data had 
boooino tvaitobto. The Ctiitomto Canoor Kaĝ vy istoettd 
a comprahtoiaive dataOaaa ofaneoncen dtognoiad to too 
«ato bofftofttes to 1966. AjD-toeeifle oon6<"hal anomaly 
doato loootoa beoetoe atodable tan tho NanoMl Cantor for 
Haelto gywlia tiigliiniî to 1979, W e 1 tootoi rodo fa 
ihaeo wditolan»canalliya dboodpa p9w afl-ooBea doato 
itMi from 1 £61*1969 to 1990-1991, betore nd after the 
doaing of SUuebO leeo. 

Inunedtotoly aiW toa roaetor cloaed, looal raioa of doatht 
6OQ all couoaai doiBw froto oongnttel anoneltoa, nd 
cnoar caaea deeUned flMr dno the U.S. avartfe. Tht fcll 
to awmHty vm wpactofly Aflup tbr wyahil momaly 

daetha agto 0-1 and 1-4 (O R. 0.791 and 0.707). Cnoar 
OMtt age 0-4 alao cxpacianced a rapid daoliae (O.iu 
0 636) at a time whan the national rata waa riling in the 11 
U.S. itaiai nd cibo with avtotobto dale (Mantno, 1990). 
When tha poot-cteatajperiod weeexmdedto I990-J996, 
local daoraaaae oooriaiad to aurpoaa nadooal eenda (Ttolo 
2). Decltoee ffar afl but ona meaaute, tn nMeally 
atgniflent. 

Fatal nd totat haafth near Rinoho Seco licpd Mtowtog 
teector ataiiup, and toiprovod aifiiflcatoly tor at laaat 7 
yoaia eta ctoaing. to the Rancho Seoo aiea, tbtuaaa ware 
expoaad to radtoacttvo aaoiaowna oooaunad to the maaanul 
diet from 1974 to 1999. Retiofeotopaa wMh a ahoct phytocet 
hetf-Uto dlnppoar loan ata cniaaiooi eaaee. wtole levela 
of toogor-ttved wdtoiioiopoi dtotouto mdnaUy. 

Beoauto tetaa dadtoad for efildm a«ad 1 -4 to tha fh* 
2 yem etaOootre, h ippaan tat rededB6«epotiMaota 
birth to thooe expowtf to ntoro «iy urctt the development 
of cancer oc datey tho onaet of daato ilrooat immadlatoly. 

Uke ototo UJ. nuetoto powor imtoM, Rancho Soco 
emitted Jew levob of tadfatoon, manlng only nmU doaaa 
wara raoaivad by tho tooal population. Over to I5*yflcr 
operatic tt* 0.1397 O of afcbome ntoontMty whh helf-
Uveaoverltoyowanleportod HdaflguraiaaboH/IOOto 
of the 14̂  a toeapii^ tan Throe hfito Wend during to 
partial maWdewn to lato hteoh 1979 (Brookhavao National 
Labomory. 1970-1992). 

HarmAil dftota of low-doee redtetton axpoaura to the 
vety yonag wen flm damononted to the 19300, wtai to 
mere pelvie X - a wan aaaoctond with aa etovatad itok of 
the child dcvcfeptng cancer beftoe ago 10 (Hewait et al., 
1931). Suboeqoomly, ctohtoood cancor bw ben poahivaly 
comlated with other low-don eapooum. todudtog back­
ground gemne ndiadn ( K M at al, 1961; Hatch and 
Sigaar, 1990) ead ntatona tan vtrioua Bunpaan 
raecton (Hoeotnn at aL, 1966; Rcgon et ol., 1969; 
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THE FFFECT OF STRONnUM-90 IN BABY TEETH ON HUMAN HEALTH 

The November 1990 volume of the Annals of the New York Academy of Sciences 
was dedicated to the problem of why cancer incidence and mortality other than that linked 
to smoking and hazardous occupational exposures has been rising in western industrial 
countries. In this volume, Beiton A. Burrows and Thomas C. Chalmers of the Boston VA 
Medical Center suftgested that this trend may in part be due to past nuclear bomb tests and 
releases from nuclear power plants. 

Borrows and Chalmers based their conclusion on a study of the fission product 
Cesiuzn-137 in firewood ashes gathered from various parts of the world with the help of 
the International Physicians for the Prevention of Nuclear War (IPPNW). Their study 
showed a much higher concentration in the ind us trial countries of tbe northern hemisphere 
than those in Australia and New Zealand, with the areas of high mountains such as the 
Northwest of the U.S., Austria and Gemtany showing the greatest concentrations relative 
to the naturally occurring Potassium-40. However, they pointed out that it remained to be 
determined whether theae large worldwide differences are the result of atomic bomb testing 
and fallout from prevailing winds, or of more local contamination by nuclear power plants. 

For this reason, members of the New York based Radiation and Public Health 
Project (RHPH) decided to undertake measurements of the radioactivitv in deciduous teeth 
of children due to another fission product, strontium-90> which concentrates along with 
calcium in the teeth of developing infants during fetal development and the first year of life. 
Such a study was first suggested by Kalckar in 1958 and implemented by tbe St. Louis 
Committee on Nuclear Information in December of that year. Because of its 38 year 
physical half-life, Sr-90 is a record of actual human exposure to fission products present in 
the bone of the mother and the infant that provides clinical proof of exposure at the time of 
birth. When these teeth are shed between ages 6 and 12, the measurement can be adjusted 
for radioactive decay since the year of birth. By recording where the child was carried and 
where the mother lived during the first year of the child's life by Postal Zip Code, the 
question of the source of the activity can be addressed, especially after die end of all 
atmospheric bomb testing with the last test by China in 1980. Unfortunately, NIH funding 
for the St Louis study ended by 1970, and measurements of Sr-90 in adult bone and teeth 
was stopped by the Department of Energy's Environmental Measurement Laboratory in 
New York City in 1982 shortly after the Three Mile Island accident in 1979, when there 
was a rise in Sr-90 in the eastern urban diet, followed by a sharp decline in the next two 
years after both TMI reactoro had been shut down. 



The RHPH study began in Suffolk County. Long Wand, New York, whew there 
has been one of the largest increases in both incidence and mortality rotes for breast cancer 
among women in the nation during the last 50 years as described in a 1993 article by 
Sternglass and Gould in the International Journal of Health Services (UHS).The decision 
to measure Sr-90 in baby teeth was made after a study by the Otto Hug Radiation Institute 
published by the German branch of IPPNW showed a ten-fold rise of Sr-90 per gram 
calcium in Germany foiiowing the arrival of fallout from the Chernobyl accident that took 
place in the Ukraine on April 26,1966. Since the fallout cloud, equivalent in radioactivity 
to a few hundred Hiroshima-sized bombs, circulated the globe and reached the U.S. two 
weeks later, the RPHP researchers expected to find evidence for a rise in Sr-90 during the 
next few years, just at waa seen both in milk and deciduous teeth during the period of 
targe-scale nuclear testing by the U.S.-U.S.S.R. and the U.K. in the 1950s and eariy 
1960s, peaking in 1964-66. 

This expectation waa indeed fulfilled baaed on some 300 teeth analyzed for Suffolk 
County by October 1999, aa shown in Figure 1, part of a study to be published in the July 
2000 issue of UHS. But what was not expected was the large magnitude of the rise, and 
the fact that it began in the eariy 1980s, long before the Chernobyl fallout had reached Long 
Island. Moreover, it can be seen that ihis rise in Sr-90 was followed by a similar rise and 
decline in childhood cancer incidence for the age-group 0-4 yean. This rise and decline of 
Sr-90 and childhood cancer was similar to that seen in the U.S., Japan, Denmark and other 
countries around the world following the bomb tests of the late 19S0B and early 1960a. 

Because information on the residence of the mother during pregnanê and in the 
first year of life of the child is available, it was possible to show that the greatest 
concentrations of Sr-90 in deciduous teeth in the 1980B existed in the western end of 
Suffolk County, some 50% higher than for the eastern end. The western part of Suffolk is 
closest to the Brookhaven National Laboratory (BNL), where nuclear reactors have 
released both airborne and waterbome radioactive fission products since the early 1950i, as 
well as to the Indian Point nuclear plant 35 miles to the northwest on the Hudson near 
Peekskill, and the Oyster Creek nuclear plant some 60 miles to the southeast on the New 
Jersey coast, a plant that had the second largest reported releases of airborne fission 
products in the nation by 1987. Within an area 15 milea to the west of BNL a study by the 
New York State Department of Health for the years 1978-87found the largest number of 
communities with a breast cancer incidence above the average for Suffolk County. In the 
same general area, there also exists a cluster of 16 rhabdomyosarcoma cases in children, a 
rate that is close to twenty times the expected rate. 



Theie findings, together with even higher values of Sr-90 in deciduous teeth in 
Miami, Florida near the Turkey Point nuclear plant, support the hypothesis that the recent 
36% rise in childhood cancer incidence across the U.S^nd 16% in Great Britain between 
1980 and 1993 described by Mangano in a 1999 article in UHS ia most likely due to 
releases from nuclear power plants and leakage from underground tearing that continued 
until 1993, It therefore appears that neither chemicals, pesticides, herbicides and ordinary 
air pollution acting alone without the synergistic action of fiaeton producta on the immune 
and hormonal systems can explain the rise in cancer incidence or mortality.This conclusion 
is further supported by a sharp decline in all causes of child mortality in four counties 
downwind from the Rancho Seco nuclear plant within a few years after it ceased operation 
in 19® as reported by Mangano in tbe March 2000 issue erf the journal Environmental 
Epidemiology and Toxicology, Moreover, infant mortality 0-1 year was found to have 
declined in the downwind area of Rancho Seco and four other nuclear plants within two 
yean of their closing by 15 to 17%, whereas it declined by only 6.4% for the U.S. as a 
whole while all other environmental and health-care factors remained essentially unchanged 
in this short period 

With many reactors aging and requiring either extensions cf their operating licenses 
or some form of deoonmriasioning. the evidence that adverse effects of presently permitted 
releases Into the environment are much greater than had been believed baaed on the study of 
Hiroshima and Nagasaki survivors would indicate that studies cf recent changes in local 
health statistics should be required in all public hearing* by the Nuclear Regulatory 
Commission. * -

The evidence accumulated in numerous studies over the paat thirty yean also 
strongly indicates that piutonium and fission products which would be released by a 
reoumption of nuclear testing or the use of nuclear weapons and nuclear-tipped anti-ballistic 
misailes would have a far greater impact on human health worldwide than has been 
assumed so far. This is particularly the caae for the newborn and the elderly whose immune 
systems are weaker than in healthy adults, increasing the risk of both chronic and infectious 
diseases produced by bone-seeking radioactive elements by factors of a hundred to a 
thousand times greater than external exposures to X-rays or gamma rays. 

According to the Precautionary Principle, which says that when substantial 
scientific evidence of any kind gives us good reason to believe that a technology or 
substance may be harmful to the environment or human health, we should net to prevent 
harm. Therefore, we should phase out the operation of nuclear reactors as rapidly as 
possible, together with the production of all fissionable material, and eliminate all nuclear 
weapons together with all other biological aad chemical weapons of maaa destruction. 
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