Sumzary of Criticus of

"Infant !orizlity and .uclsar Power
” . Generation” -- Dr. Zroest 3Sternzlass
b

Staff of tue tomic Enerzv Commission

In developisg his kypotheses, ™. Sternglass first calculated yearly
radiation doses %o persons arouzi the Dresden 9%33: based on shert-time
measurements by the U,S, Public Zealth Service. He then purported
to demonstrate that infant mortality rates for the State of Illincis did
rise and fall parallel with quentities of radiioactive effluent from the
Dresden plant (19£0-1963) whils the infant mortality rates for New
York State contizusd 4o decline Suring the saze tiie period. Minally,
Dr. Sternglass cozzared (2) infant mortaiity rates in Grundy County

(1n which the Drasisn Plant is lccated) ard adjacent counties versus
"control” countiss and (b) variz=zes in infa-t wortality rates azong
counties "upwind" versus "dowawizi" from the Dresden plant.

As the attached Critique docurmazis -- all of Dr. Sterngless' hypothes
are invalid. The calculated annual radiatisn doses are in error; tks
Do consistent parallelissz betw22n the quantities of radiosctive efflu
frcam the Dresden plant and the infant mortality rates in the state as
8 whole or in individ.ual counties of Dlincis; there was a fzilure to
analyze the data sulfisiently in ¢epth to realize that the rise to a
significant level of infant morzality rates from 1933 to 1965 in the
State of Illinois as a whole was due entirely to a rise in rates for the
"mon-white" population iz Chicezs only, which was unrslated to raifzticn
exposure; us: of incorrect key =steorclogicsl data and inadequate statistical
analyses of the d2ta on infant zortality rates for selected counties in
Nlinois led to invalid conclusizns as to raiistion doses, changes ia

infant mortality rates and possitl: relationzzips between the two.

2 similar critique prepared by ths U,S. Public Bealth Service (PSS)(Q)

reached the saze gszeral conclusions as statsd hers. "In surzary, this anslysis
shows that radiation exposure has been grossly overestimated. 1In adiition,

the changes in infant mortality do mot correlate with +he radiocact ve exzissicos
from the reactor site.”
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Critigue of "Infant Mort;lity and Nuclear Power Cemeration"” --

Dr. Zrpest Sternglass v
b

)4
Staff of the Atomic Energy Commission

In developing his hypotheses, Dr. Sternglass first calculated yearly
radiation doses to persons around the Dresden plant Pi’ed on short-time
measurements by the U.S. Public Health Service (PHS) He then
purported to demonstrate that infant mortality rates for the State of
Illinois did rise and fall parallel with the quantities of radicactive
effluent from the Dresden plant (1960-1968) while the infant mortality
rates for Nev York State continued to decline during the same time period.
Finally, Dr. Sternglass compared (a) infant mortality rates in Grundy
County (in which the Dresden plant is located) and adjecent counties
versus "control" counties and (b) variances in infant mortality rates
among counties "upwind" versus "downwind" from the Dresden plant.

Each of these three major areas will be discussed.

Radiation Exvosures

The highest annual radiation doses (114-350 mr per year) estimated by

Dr. Sternglass were based on measurements taken within 10-45 minute
periods and made at, or extrapolated to, the area of greatest potential
exposure beneath the center line of the plume. Dr. Sternglass then
multiplied the dose rates (13 to 40 microrcentgens per hour) by 87€0

(the oumber of hours per year) to obtain his 114 to 350 millircentgens

per year. To make such a calculation a valid one would require thet a
person remain continucusly out of doors, that he move around the perimeter
of the site in cowplete synchronization with the shifting meteorology

(so as to always be at the spot of highest concentration of radiocactive
nuclides in the air) and that the annual average concentration under the
center line be the same as during the 10-45 minutes during which the
measurements were taken. In fact, despite the difficulties as pointed

out in reference (1) of estimating annual doses from such limited measure=
ments taken at such low dose rates, the FHS report estimated that ths
annual (1968 -- the same year used in Dr. Sternglass' calculations)
out-of-doors exposure would be about 6 mr per year.

The second highest annual radiation doses (17 to 26 mr per year) estimated
by Dr. Sternglass were based on measurements taken with thermoluminesc-nt
dosimeters (TLD's) exposed for about 14 days. As the PHS report points
out the differences between the readings of the TLD's intended to zeasure
patural background only and those to measure background plus exposure

from the effluents from the Dresden plant "are inconclusive." Of the
TLD's placed at ten stations, three of these difference measurements were
larger than their standard deviations (the ones used by Dr. Sternglass),
four were smaller and three negative. Perhaps these results are not
surprising considering the following facts. The gross readings of the
TLD's were about 21 millircentgens. From this it was necessary to suotract



an estimated 17 millircentgens for "internal background." The necessity
of "correcting" an cbserved low measurement by such a large factor,
percentage wise, leaves in doubt the validity of the small difference
value (4 millircentgens). Further, the TLD's were transported by air to
a laboratory in las Vegas, Nevada. It was estimated that this and storage
could account for 1 millircentgen. An error in this estimate could
increase the difference value (4 millircentgens) by only 1 millirocentgen
but could decrease the difference value to an insignificant amount.

The final annual radiation dose (22 mr per year) estimated by Dr. Stern-
glass is based cn 10 minute measurements in the plume made in one day by

Nal (TI) survey meters. As indicated previously, to extrapolate such
short-term reedings in the plume to annual doses exceed the limits of
credibility. Further complications in these measurements were the necessity
of calibrating the instrument respcnse to the energies of the radiaticns

from the plume (which do not in themselves remain constant) end distinguishiz:
these radiations from patural background.

The Atomic Energy Commission has developed a computer program to celculate
external man-rem exposures due to gaseous effluent relesses from nuclear
pover plants. Attachrent A presents the data for tue Dresden plant for ths
years 1964, 1965, and 1966. These calculated out-of-doors annusl e:Tosures
are considerably lower than thcse estimated by Dr. Sternglass and are in
genera% 3greement with the exposures given in the Public Health Service
report '/,

Attachment A indicates out-of-doors annusl exposures resulting froz the
effluents from the Dresden plant ranged from a few millirem in neeardy

areas to about 0.04 millirem in Chicago. In contrast, the natufa} radiation
background in Illinods varies from 46 to 110 millirem per year. =

Attachment A also shows that some key meteorologicel factors used by
Dr. Sternglass in his third series of arguments are in error. This will
be discussed later.

Infant Mortality Rate -- State of Illinois

Dr. Sternglass contendsthat infant mortality rates in the State of Illinnis
rise and fall in parallel with the quantity of radicactive elfluents frox
the Dresden plant. The Lasis for his contention is summarized in his
Figure 1 and reproduced here, except that data for the year 1963 have

been added by us. Figure 1 also indicates the steady decline in the
infant mortality rates for the State of New York from 1953-1568, which

Dr. Sternglass compares with the rates for the State of Illinois.

If excess infant rortality rates result primarily from irradiation in

utero, as izmplied by Dr. Sternglass, then the increase would be expacted
to be found in recorded data the year following birth. Thus, excess
death data should lag the effluent data by about a year. Figure 1 does
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not show any consistent trend between the two variables of infant mortality
rates and effluent data, i.e., some time periods indicate a parallaslism
wvhile other pericds do mot.

The first year that substantial quantities of radicactive effluents
occurred was in 1962 yet the infant mortality death rate in that year

(as well as 1963) was lower in Nlincis than New York State. Dr. Sternglass
implies that fallout from nuclear weapons tests caused nizher than expected
rate in New st(§§a?g)in 1962 but that hypothesis hes been completely
discredited.'”

A statistical analyses (using the Chi-square test) of t.e infant mortality
rates for the State of Illinois as a whole in 1963 and 1965 did indeed
show a significent increase. The analyses showed, however, that the rise
observed statewide was related to a significant increase in Caicago only
while the non-metropolitan counties of Illinois including Gruzdy County
in vhich the Dresden plant is located and Will County that lies between
the Dresden plant and Chicago did not show any significant incresase betweea
1963 and 1965. (Infant mortality rates did rise significantly in

Grundy County between 196k and 1966. This will be discussed in the nexs
section.) Further, the analyses revealed thet for the years 1963 and 1965
there was no significant increase in infant mortality retes in Chicago

for the "white" population while the rate for the "mon-white" population
did rise significantly.

In short, the significant rise to a significant level in infant mortality
rates for the State of Illinois from 1963 to 1965 was related entirely

to the increase in the "non-white" population of Chicago. Further, it is

to be recalled that the annual out-of-dcors radiaticn dose for the Chicago
area as a result of the effluents from the Dresden plant is cnly about

0.0k millirem per year. Thus, one must look for other causes thaa radiaticn
for increases in infant mortality, i.e., differenmces in social, econcmic,
medical, nutritional, etc., factors. -

These analyses also indicate the unreliability of comparing infant
mortality rates between two states, on a state-wfgﬁ basis, as

Dr. Sternglass did in his paper. Other analyses indicate that the
infant mortality rates for rural Illinois and rural New York did not

shov a significant difference for the period of 1960-1967. The rates for
New York City did fall below those of Chicezo in the 1964-1947 period but
the rates for St. Louis, for example, and Chicago for the sare period of
time showed no consistent relative trend. Again, one must look for other
factors to explain any possible differences in infant mortality retes.
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Ad jacent
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Infant Mortality Rates -- "Adjacent" Counties of Illinois

Dr. Sternglass' last contention is to claim a "clear positive asscciation
between radiation dose and effect on infant mortality." He proceeds in
his argumeats by comparing changes in the rates of infart mortality during
1964-1966 for "adjacent" counties to the Dresden plant sites and "control"
counties. FHis data are summarized in his Table I reproduced here.

TABLE I

Infant Mortality Changes 196L4-1960
in Illinois Counties pear Dresden* .
Percent Change
1964 Rate 1966 Rate in Rates
Deaths Births 1000 Deaths Births 1000 1964-€5

Grundy (Reactor) 7 442 15.8 15 L4 38.0 +1415

Livingston (S) 6 728 8.2 12 608 19.7 +140%
Kankakee (SE) 41 1976 20.7 sk 1820 29.5 + b3%
will (N2) 109 4920 22.2 100 Logh 23.3 + 5%
LaSalle (W) 49 2176 22.5 39 1858 21.0 - 7%
Kendall (N) 11 Leo 23.9 7 k22 16.6 - 31%
Ogle (NW) 16 854 18.7 20 808 24.8 + 33%
Winnebago (WN) 122 5002 2b.b 122 4788 25.5 + 5%
Heary (W) 17 930 18.3 16 862 18.6 + 2%
Stephens (NW) 25 978 25.6 20 808 24.8 - 3%
Knox (SW) 22 1130 19.5 17 946 18.0 - 8%
Lee (W) 17 658 25.8 9 594 15.2 - b1

*Source: U.S. Vital Statistics

Dr. Sternglass' second basis of comparison ampng the counties of Dlirois
is premised on his belief "i%t appears that sigrificant increases in infant
mortality might be detected in the areas downwind from the prevailing
vesterly winds that should not be observed in the upwind direction."”

These two hypotheses will be considered by examining the relative
radiation doses among the pertinent counties and relating these to chanzes
in infant mortality rates and by a statistical analysis of the relative
infant mortality rates in 1964 and 1956 within each county.
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Even a cursory comparison of Attachment A and Dr. Sternglass' Table I will
reveal a lack of correlation between radiaticn doses and charges iz
icfant mortality rates. For example, the adjacent county of Livingston
showed the highest rate of increase (+140%) in infant mortality rate from
1963 to 1963, yet the wind frequency in that direction was only abcut
7-8%; the wind frequency into adjacent Will County was about 17% yet the
increase infant mortality rate was only 5%.

More specifically, statistical analyses were made (using the Chi squared

test) of infant zortality rates within sach county named in Dr. Sternglass'
Table I comparing their rates in 1964 with thcse in 1966. Only ona county
(Grucy) showed a statistically significant increase. Two other pearby
counties (Bureau and DeKaldb) not named in Table I showed negative statistical s
significant values and the changes in infant zortality rates for all the

other counties in Table I were not significant either positive or

negative.

The Dresden plant is located in Grundy County where there was s statistical
increase in infant mortality between 1964 and 1966. Without further
considerations orne might erroneously conclude from this that there is a
positive correlation between radiation dose and infant mortality rates
(although all the other evidence does not suprort this conclusion).

A recxamination of the map in Attachment A will show, however, thet Dresdez
is located in the rnortheastern part of Grundy County and that the average
potential radiation dose to the inhabitants of Grundy County is no zore,

and probably less than, Kendall and Will Counties which are adjacent to
Grundy County. The possible causes of infant zortality are so nurerous that
there is no obvious explanation for the significant rise in infant
mortality rates in Crundy County from 1964 to 1565. Variations in infent
mortality fiom year to year -- both in absolute nusbers and rates --

are the common throughout the U.S. The population of Grundy County

is small and both birth and infant death rates are small. A high variability
is characteristic of such data. In 1969 (the latest data availsble)

the infant mortality rate for Grundy County was higher than these in two
adjacent counties but smaller than those for the other three ad jacent
counties.

Addendum g

Another hypothesis propcsed by Dr. Sternglass was that a correlaticn
existed between death rates due tc respiratory diseases other than
poeumcnia and influenza for all age groups in Illincis and the Annual
releases of gaseous radicactive effluents from the Dresden plant.

The U.S. Public Hea.th Service report stated, "Sternglass' prorcsed rela-
tionship betweer respiratory diseases and radiation 2xposure is bazed cn a
difference in tke rate of increase between Illinois and New York. 3Soth
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States had similar rates in 1967 (18.6 and 18.7/100,000), but in 1959,

Dlinois and New York kad rates of 10.9 and 13.0/100,000,, respectively.

The rise in both states is not unique, but is observed in the United States

as a whole eand is provebly related to many factors common to urban life.

To resclve this problem would require an analysis of the specific disease
categories in several states. Many of the etiolozical factors are unidentified
and it appears extremely unlikely that the radiation is the single causative
agent in Ilincis . , ."

Finally, Dr. Sternglass alludes to the incidence of leukemia and walignant
tumors as related to irradiation of the populations in Illincis. This

1s discussed in the PHS report with their conclusions, "Neither the death

rate from leukesia nor from all neoplasms are correlated with the gaseous

discharge from Dresden."
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Attachment A ¢

THEORETICAL ESTIMATES OF RADIATION EXPOSURES IN
THE VICINITY OF DRESDEN FROM GASEQUS EFFLUFNTS
DURING 1564, 1365 and 1966

The Atomic Energy Commission has developed a computer program to calculate
external man-rem exposures due to beta and gamma emitiers released in
nuclear power plant gaseous effluents.

The calculations are based on actual population distributica, average
vind rose data (direction, speed, and frequency), and averaz> mixes

of weather types.* The exposure values are based on annual average
effluent releases in terms of percentages of release limits. The results
do not take into account the fact that people will not normally be present
continually year round and will normally be indoors part of the time and
will pormally be shielaed by building materials. These factors would
reduce actual exposures, perhaps by a factor of 2.

The attached Tables I, II and III provide the calculated values of the
average annual doses to the populations in annular sectors in the vicinity
of the Dresden lluclear Power Plant for the years 1964, 1965 ard 1965,
respectively. Each table includes the average annual wind dirsction
frequency and the total gaseous emission for the selected year.

This same data is shown in Figures 1, 2 and 3 which are maps of northern

Dlincis which includes the individual counties arnd the appropriate
average annual doses in mrem for the annular sectcrs given in the iables.

*Yearly data do not deviate significantly from the averages used here.



TABLE I Calculated Annual Average Doses (mrem) for 1964
Noble Cas Emission 521,000 Ci (2.37% of limit)

Wind Distance in Miles

Direction | Freq. % | 0-10 10-20 20-30 30-40 40-50
N 16.3 1.25 0.23 0.09 0,041 0.024

NE 17.1 1.78 0.24 0.09 0.044 0,026

E 17.4 0.99 0.24 0.09 0.044 0.026

. SE 15.3 0.84 0.22 0.08 0.039 0,022
s 9.1 0.54 0.13 0.05 0.024 0.013

. 8W 7.0 0.37 0.10 " 0.04 0.017 0.011
W 7.1 0.41  0.10 0.04 0.017  0.011
N 10,8 0.80 0.15 0.06 0.028 0.015




TABLE II Calculated Annual Average Doses (mrem) for 1965
Noble Gas Emission 610,000 Ci (2,77% of limit)

Wind Distance in Miles

Direction | Freq. % | 0-10  10-20  20-30 30-40  40-50
N 16.3 1.46 0,27 0.10 0.048  0.028

NE 17.1 2,08 0,29 0.10 0.051 0.030

E 17.4 1.15  0.29 0.11 0,051 0.030

SE 15.3 0.99  0.25 0.09 0.045 0.025
s 9.1 0.63  0.15 . 0.05 0.028 0.015
sWo 7.0 0.43 0,12 0.05 0.020  0.012

W 7.1 0.48  0.12 0.05 0.020  0.012
N | 10.8 0.93 0.18 0,07 0.033 0.018




. TABLE III Calculated Annual Average Doses (mrem) for 1966

Noble Gas Emission 736,000 Ci (3.34% of limit)

Wind Distance in Miles
Direction Freq. % 0-10 10-20 20-30 30-40 40-50
N 16.3 1.76 0.33 0.12 0.058 0.033
NE 17.1 2.50 0.34 0.12 0.061 0.036
E 17 .4 1.39 0.34 0.13 0.061 0.036
SE 15.3 1.19 0.31 0.11 €.055 0.031
S 9.1 0.76 0.19 0.07 0.033 0.019
sw 7.0 0.52 0.14 0.06 0.024 0.015
W 7.1 0.58 0.14 0.06 0.024 0.015
NW 10.8 1.12 0.21 0.08 0.040 0.021
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