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To inform the Con111ission of issues pertinent to the reported 
excess and the likelihood of an association with the TMr 
accident. 

On Februar.y 21, 1980, a Washington Post article (Enclosure 1} 
stated that an abnormal number of children were born with serious 
thyroid defects in three of the counties near TMI fn the latter 
part of 1979. A detailed discussion of relevant information 
regarding diagnoses, dosimetry and expected health effects is 
presented in Enclosure 2. There appears to be no connection 
between the thyroid defects and TMI radiation releases. 
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ENCLOSURE 1 





ENC:LOSURS:: 2 

Prepared by: R. Goldsmith 
H. Peterson 

Children born with thyroid defects were discovered through the normal 

operation of a neonatal metabolic screening program that has been 

operating since July 1978. These defects resulted in diagnoses of hypo­

thyroidism. Although baseline incidence data on hypothyroidism are not 

available for Pennsylvania, the number of cases detected statewide in 

1979 is no more than expected, based on previous studies in the llnited 

States and Canada, according to Dr. r::velyn Bodin of the Pennsylvania 

Department of Health, who heads up the screening program. 

The purpose of the neonatal screening program is to find newborns with 

metabolic defects such as phenylketonurea and hypothyroidism early enough 

after birth to prevent severe mental retardation. Several states, including 

New York, New Jersey and Maryland have similar programs . Hypothyroidism is 

detected in the program by looking for depressed levels of thyroid hormone 

and elevated levels of thyroid stimulating hormone in the infant's blood. 

Confirmation is done by thyroid scan. The thyroid scan can determine 

whether the hypothyroidism fs due to the absence of a glan_d, difficulty with 

hormone synthesis or release, or displacement of the gland from its normal 

position. Sometimes, however , confinmatory studies are not done or not 

reported to the health department, resulting in the classification of the 

cause as •unknown on scan•. According to nr. Bodin, the fourteen cases of 

hypothyroidism are classified as follows : 

Lancaster County (7 cases) 

1 was a case of severe multiple brain abnormalities 
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lancaster County (contd) 

2 were cases of dysgenesis, i .e . the thyroids were displaced from their 
normal position 

l was a case of dyshormonalgenesis, i.e. it is familial and inherited 
as an autosomal recessive 

3 were "unknown on scan" (One of these occurred in January 1979, before 
the accident) 

Bucks County (4 cases) 

3 were "unknown on scan" 

1 was a case of dysgenesis, i.e . displaced from its normal position 

lehigh County (3 cases) 

1 was "unknown on scan" 

2 cases were twins who had no thyroids 

Except for those cases that were "unknown on scan", these types of anomalies 

are not expected to result from direct or indirect exposure of the fetus to 

radioiodine. Dr. Bodin reported that "there is no reason why they should 

be related to radiation." 

~ehigh and Bucks counties are not adjacent to Dauphin r.ounty (where ~I is) 

and lancaster county is southeast of the site. The Post article reports 

that local groups contend that "insufficient monitors were in place or not 

operating at the time of the accident" and that "wind currents might have 

carried radioactive particles over nearby monitors and deposited them in 

faraway areas." This kind of reasoning would be necessary to explain the 

pattern of the reported excess incidence. However, it should be noted that 

estimates of the radioiodine releases are not subject to the same deqree of 

uncertainty that is associated with the quantity of the noble gas activity 
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release. The amount of radioiodine released has been estimated from the 

amounts retained on the effluent particulate and charcoal filters. Ry 

analyzing the distribution of radioiodine with de9th of the filter, it was 

possible to estimate the efficiency of the filters and tne quantity released. 

Both the NRR staff and Special Investigation r,roup (Rogovin Report) estimated 

that approximately 15 curies of radioiodine -131 were released, the maximuA 

quantity estimated by the Rogovin group was 32 curies. Analysis of 

effluent air sample cartridges by the licensee gave estimates of 14.1 curies 

of iodine -131 and 2.6 curies of iodine -133. All estimates are for the 

period March 28- April 30, 1979. The total uncertainty fs ·therefore 

within a factor of 2. 

The maximum airborne iodine concentrations of 1?.0-250 pCi/m~* occurred 

mid-April in connection with replacement of the auxilliary buildinq 

charcoal filters. The maximum predicted thyroid dose from inhalation was 

approximately 20 mi111rem**to a child.*** J::xtensive milk monitorinq was 

performed by EPA, FOA, NRC, the State, and the licensee . The maximum 

radioiodine concentration in cow•s milk was 3~ pCi/11ter which woulrl have 

resulted in a thyroid dose to an infant of less than 5 millirem. Higher 

radioiodine concentrationswere observed in goat•s milk (41 pCi/lfter and 

110 pCi/1) . F.ven though this milk was not used for human consumption, 

*The 1n CFR Part 20 concentration limit for continuous annual exposure 
fs 100 pCi/m3. 

**for the period March 28 - April 30, 1979. 
***NRC staff pane~ report to the r.ommission on J::xtraordinary Nuclear 

Occurrence (NUREG-0637), Appendix E, page 30. 
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the projected thYroid doses to infants would be 5 millirem a"d approximately 

14 m1llirem. for the 41 and 110 pC1/liter concentrations. These values are 

under the 10 CFR Part so. Appendix I design objective for normal operation 

of 15 millirem per year per reactor unit. 

Although the uptake physiological parameters for the fetus are not well 

defined. a conservative upper bound estimate is that the thyroid dose to 

a fetus might be as high as 10 times the maternal adult dose. This would 

give a maximum thyroid dose to a fetus of 140 millirem from inhalation plus 

50 mfllirem from milk ingestion 'or approx~mately 200 millirem total fetal 

thyroid dose. 

Estimates of the health effects of thYroid irradiation are derived from 

studies of persons irradiated for ringworm. Harshallese Islanders exposed 

to fresh fallout. and atomic bomb victims. The risk estimate (based on 

children and teenagers} derived from the Harshallese data 1s 175 thYroid 

cancers per million-person-rem. These are from substantial doses. the average 

thyroid dose being 200 rem. The risk is believed to be higher in younger 

children. When adjusted for the U.S. population, an average risk of 50-70 

thyroid cancers per 106 person-rem would be more appropriate. When applied 

to the doses at Three Mile Island (3300 person-rem total body + 1280 thYroid­

rem), approximately 0.27 potential thYroid cancers would be predicted using 

the population average risk and 0.8 potential cancers using the higher 

Harshallese risk value for children. Thyroid cancer can be effectively 

treated and the fatality rate is less than 10 per cent. 

Radioactive iodine is routinely used for therapy of. hyperthYroidism (over­

active thYroid) at doses of the order of 1000 rem or more and hYpothYroidism 

1s connonly observed as a result. Ia~afred thyroid function (hypothYroidism) 
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has been found to be prevalent in the exposed Marshallese at doses of 

about 50 rem (27-95 rem). 

Based upon a conservative upper bound estimated total collective dose at 

THI of 4580 person-rem (3300 total body, 1100 thyroid-rem from milk and 

180 thyroid-rem from inhalation) the expected number of cases of hYpo­

:hyroidism would be 0.6 (range 0.1-2.8) based upon our calculations using 

the Marshallese risk data. 

' ' 
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