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s, Mary Sinclair
5711 Summerset Drive
“idland, Michigan 48620

Near Ms, Sinclair:

I am writing in response to your letter of February 6, 1987 to Chairman
Ahearne,

Nr. Gotchy is a well known and respected professional in the national
community of individuals who are called upon to evaluate the risks associated
with energy production, His talk at the annual meeting of American Associa-
tion for the Advancement of Science was well received, and I am sorry to learn
of your reaction that it was a whitewash of the risks of nuclear power. His
analyses have been reviewed by his peers and occasionally challenged 1i. adjudi-
catory proceedings and have been improved by and withstood the implications of
those challenges. With _.gard to risks of radiation and radicactivity, much
more is known than for risks associated with other potential pollutants, so
that analyses such as Dr, Gotchy's can be carried out with relative accuracy
and authenticity. To put his reported results in perspective, I'm enclosing
recent summaries of comparative risks from the Congressional Research Service
of the Library of Congress and the Health ¢nd Safety Executive for the United
¥ingdom,

You are concerned that Dr. Gotchy did not mention plutonium. However, plu-
tonium is in the source term for releases from reprocessing plants and the
radiological impact or risk of plutonium is therefore included in the risk
analysis of his paper as part of reprocessing risks. You also characterize
the conparison of Three Mile Island doses wiih Denver doses as misleading.
Only inplant and effluent monitors at Three Mile Island were "going off
scale." It 1s accurate to compare the doses that the people off site nearest
o ¥ plant recefved during the course of the accident with the increase in
an. .. background dose that people get by living at “he high altitude of
Denver because the doses were about equivalent, Although potassium icdide
was considered for distribution at T™] when it was feared that radioactive
fodine might be a major release from the plant, the actual radioiodine release
was very small and potassium fodide distritution would not have significantly
changed the ccllective doses to the thyroids of people in the area. The
enclosed report, “Population Dose and Health Impact of the Accident at the
Three Mile Island Nuclear Station," NUREG-0558, describes the actual doses
from the accident.

We have read th: materifal you enclosed with your letter. Much has been done
by N2C and by state and local governments toc improve response mechanisms in
the areas around all nuclear power plants and to conduct exercises to test
such mechanisms, This includes a thorough examination of the potassium fodide
stocking issue, Health effects studies have heen followed up, and as can be
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cesn from the attached paper from the U ¢, Certer for Disease Contrgl regacdinc
negnztal hypothyroidism in Pennsylvznia, have not shown 23 real increase in
health effects around nuclear plants. The HRC has investigated many accusatisns
that there are adverse health effects in the vicinity of nuclear facilities and
found them unsubstantiated by the medica) evidence. [ cannot respond to your
notations on enclosures to your letter or Dr, Macleod's charge that health
effects data has been withheld or falsified. However, I can assure you that
many of the recommendations made in his paper have in fact bez=n implemented

even before the preparation ¢f his paper.

For your further information, I've enclosed a copy of an article by Dr. Bernard
Cohen who is on the staff of the University of Pittsburgh, as 1s Dr. Macleod.

Or. Cohen has summarized very completely the carcer risk from low-level radiation.
1've also enclosed Dr. Fabrikant's recent article on the health effects of the

TMI accident. In closing, should you like to more fully evaluate Dr. Gotchy's
ecstimates of the health risks of the nuclear fuel cycle, the details of his
assessment will be included as a chapter in the AAAS Symposium Series entitled
"Health Risk Assuciated with Energy Technology," scheduled for publication

later this year,

sincerely,

Pripnat Sgond by
o« B & Banton

Harold R. Denton, Director
Office of Nuclear Reactor Regulation

Enclosures:

1. Summaries frm Congressional Service,
Library of Congress and Health and
Safety Executive for the United
Kingdom

Paper on Neonatal Hypothyroidism in
Southeastern Perinsylvania

Paper on the Cancer Risk frm
Low-Level Radiation

Paper on the Health Effects of the
Nuclear Accident at TMI

NUREG-0558

wm B W ™

¢c: Chairman Hendrie
Commissioner Gilinsky
Commissioner Bradford
Commissioner Ahearne
Senator Don Riegle
Senator Carl Levin
Congressman Don Albosta
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Jable 3 {114 irates " End heuth datas on the risyg associzied wirh
‘0al .nd nucleas power plascis 38 2 frivd dn Part B of this rezorep.# The
“ambers have been scaled vicrover CeeLiary to indicate the health risks that
ire expected to be associated with the “peration of a 1000 Segavatt power
station operating for one YE3r at a load factor of 0.75. rFor & coal co=bustion
Plant of that size as typically ecuipped today,

the “"most probable " estizates
of the tor

al death risks farge fro= abour 2% to 257 fatalities PET year of
operation of an existing plant, or from :bout 5 to 137 fatalities Per year of
operation 6i & now plant, most of them arong the

general public as 4 resulte
of erissiong of sulfur diox{ide and particy

lates. The incidence of chronie

and acute healih Problems azong the pencral publie s also expected to be

high as ;3 result of coal cozbustion at the generat

em(ssions,

activities. The Processing of the coal~—{.e,,

ution; and there zay be aboy:

tvo deaths resulting from highway accidents Involving private autos and

Occupational health risks assocd

coal~-
hauling traing. ated with the operation of
@ 1000 megavate coal plant for 5 year may be substantially legs than the

risks to the general publie. ¢ the coal f{g mined underground

» One miner
will die from accidental causes and as many as

3.5 may die on the average

* Data {n this table

rences cited fn Part B of the
report. Sources used ©o8t cstenfv

1y were (1) the 014 TEpOrt entlsles
“The Dircet Use of Coal, ™ (2) ¢ « iefl LURNG=0332 reviced, as repiried
in WKE hiasdmie doeuroar =Y AN e (?F9£C°0002, val. 3), zas
(=) VLiGIF1ea0, (See tof. 2.cov fiie o e

te entries.)
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it il an areident dn which @ Jurpe aaasny of radiation s rélecszid.
{le a number of studics have agreed that the methodolozy that has been
loped for asseesing the risks of micloar acefdents iz zppropriate in
crinciple, there is gcneral agreement that the results czlculated in the
vne comprehensive ef fort conducted to date to determine those risks are
not reliable. The charge of unreliability does not imply that they are
avcessarily too high or too low in value, but rather that there is as
¥et no way, on the basis of detailed analysis, to determine the range
of uncertainty in the figures. 1In other words, the results that were
caleulated may well lie within an appropriate range of values, but no
d¢ knows how wide the total range should he to depict accurately the
savisum and minimum numbers of deathe, or illnecsses, to be expected.

Table 3 lists an upper value for the "most probable” average annual
death rate to be expected from accidents associated with a year's operation
of a 1000 megawatt power plant as 2.4, in agrecment with the estimate
of the Union of Concerned Scientists, and cites the calculated value of
0.02 from WASH-1400 as the lower "most probable” value. This would pro-
duce a maximum "most probable” estimate of the total average annua! mortal-
ity risk associated with a year's operatifon of a 1,000 MW nuclear plant
(normal operations plus accidents) of about four deaths, and a wminioum
"most probable” estimate of the total average annual mortality risk of
about two deaths per year of plant operation. ("Lxtreme’ values are sum=
varized in footnote I of the table).

Ase not€d throughout the discussion in th; report, the risk figures
relating to this entire subject area are uncertain. In some areas, as indi~

cated by the shaded regions of table 3, the uncertainties are large enough
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st ites, or perhops the conjectures, that have been £ade. The voluze
:f wororial on the setiuet of the risks and izpacis assccicsed with coal

co=hustior 2ad with nuclear energy is voluzminous. While rezent =z jor studies

by groups _atific sné technical experts, both in .né out of the Gov=

groups ©f soid
¢rament, are ropresented here with care, there has been no way to {ndependently
critique or evaluate alternative viewpoints by individuals--particularly by
those =ost strongly opposed to nuclear power. Even so, there are broad
ronges of uncurtainty in the data for both coal and nuclear power that merit
examination.

AS stated in the text, the data on occupational health risks are based
on health and accident records, occupational radiation dose recor 's or radia-
tion dose rogulations plus careful scientific analysis to deterxzice the
effects of low level radiation. The uncertainty in this informaticn is rela-
tively szall, and though there are points which could be argued, those who have
attespted to assess the relative risks of coal and nuclear power plants have
sevmed to feel that other arcas of uncertainty are more significant. It there-
fore scems reasonable to regard these statistics as fairly reliable. Similarly,
the «stimates of injuries and fatalities incurred in the transportation of
coal and new nuclesr fuel (the transportation of spent nuclear fuel 1s inocluded
in table 3 under "waste disposal”) sre based on actual records of performance
and are thercefore fairly reliable.

The health risks to the general public from the normal operationm of nuclear
plants, including mining and fuel fabrication, have attracted considerable
public concern. As outlined in this teport, the calculations leading to these

riek predictions are extremely complicated and are certain ©o cootain errors.
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overall assceezent of the relative risks of coal and nuclear enérgy.
The refcrences cited in fart b cirvel attuntion to other questicts &s -eing
of ruch greater significance to this, and at least the fnext 3., zanerations
of mankind-~though there are dificrences of opinion about whether, and how,
projections should be made beyond that time scale. For instance, the latest
calculations by the Nuclear Regulatory Comaission nf the mortality risks to
the general public from the total nuclear fuel cycle provided in NUREG=~0332,
revised, include and correct the figures provided in GESMO and extend the
analysis to include estirates of the effects cf carbon-1lé and radon exissions
to this and future generations of mankind over the next 1000 years. They predics
the mortality risk exclusive of accidents for each year of operation of a
nuclcar plant to be 1.3 dealhl.among the general public at maxizum, the minizuc
being 0.2 deaths. Comparing this with the figure of about 2 deaths azong
the general public which are much more certain to occur, on the average, each
year from the rail transportation of coal for a distance of 300 miles to a
similar sized coal-fired plant, {t is difficult to conclude from the magnitucdes
of risk currently predicted, even vith acknowledged uncertainties in the calcu=
lations, that the health effects of the fueling and normal operatiom of nuclear
power plants are likely to be a decisive factor in assessing the relative zeriis
of coal and nuclear power.

Cluarly, the safety and health uncerta.nties that are most significant
to any assessment of the relative risks of coal and nuclear power are 1) the
health effects of the solid and gaseous cozbustion products of coal (plus
those that might be implied 1if the hypothetical Creenhouse Effect cozes to
he substantiated), and 2) the cffects of nuclear accidents. In both ceses,

jrodistiuns of tnese healih impacts are iarpe ang very phcersain, ©az
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58 of this renory, :resent~ fizures on coal erincizas ¢ffvets from a Natioral
Acaduzy of Scierces report, stating that they could be 'igh by a factor of ten
or lew by a factor of two. Thus a remotely locuted plant (1000 %W at 0.75
load factor) might produce as few as 2.2 deaths per year, or as cany as 44
deaths per year. (The renote plant was hypothetically located 230 niles up~-
wind from New York City.) A nlant located in the vicinity of an urban area
would produce bitween €.7 and 134 deaths annually. Howcwer, the guoted figures
of 22 and 67 desths annually were scaled to 1000 ¥ plant size ‘rom figures
cozputed to be the "zost probable” values by those who did the analysis, and
thus the figure of 22 deaths is entered as a lover "most probable”™ value in
the s;propriate place in table 3 and was employed in the calculations used

in this report. The upper "most probable” estimate provided in table 3 for
deaths among the general public from a 1000 MW power plant was derived from

a4 study performed by Brookhaven National Laboratory and calculated in the
manner described on page 3¢ of this report. The Brookhaven study is highly
statistical in its basic design, and calculates the probabilities of nuzbers
of mortalities over a range extending from zero mortalities to four times

the number of mortalities found to be most likely to occur. While that study
found that, for an existing plant, there was about 10 percent probability

of having zero mortality, and an equal probability of a mortality greater
than 920, the “most probable”™ nurber predicted by the model was 240 deaths

to be expected from emissions froz a 1000 M4 coal plant for each year of

operation. Tiis figure of 240 is approxinmately at the 50th percentile level:

there is a 5) pereent chance that the propef ro-ult chould % less than 247 Zeaths
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Fate to be expected fro= an exiuting plont. As noted on rege 57 of +h4s
these results have heacn severely criticized. Pres.~ably future stuZies will
either validate or discredit this high figure, but fcr the rresent {t would
appear to reflect the most probable upper value, and 22 the most protably lower
value, among a range of possible values that extends in the extreme from zero
to 920 deaths per year as determined by two different and independent analyses.
Any health and safety impacts of nitrogen oxide and carbon dioxide ezissions
that may exist have not been, and cannot be, estimated {n present calculations.
As noted in earlier sections, uvmissions of a coal plant czeeting new scurce
standards might be expected to causc from 4.4 to 120 deaths annually, with un=
certainties ranging from perhaps zero %o 48U. For reference, the recent COXAES
risk study calculated emicsion deaths of 40 and 209 per plant year, depending on
the method of analysis use. However, as outlined in Part B, all recent studies
have ruised questions about the magnitude of health effects to be expected from
coal emissions, and some reports have questioned the existence cof those effects
4t current pollution levels.

The uncertainties in estimates of the risk of nuclear povwer reactor acci-

dents are equally great. According to the National Acadeuwy of Sciences litera-

ture review entirled Risks Associated with Nuclear Power, our experience to
date with reactor accidents ({.e., the total lack of accidents prior to the
publication of the report) permits statistical inferences to be drawn adout
the possible maximum average numbers of cancer deaths Per year to be expected

{rom nuclear accidents.* The report provides estimates on the basis of two

.
K

diffcrent assumptions.

-

*It should be noted that the radi tiun relcased by the dcolient &t Three
“11e 1-lund uppears, on the basis of current irforzation, to be i= vamzine wizh
Litin, of otcurrence a-2 severity,

the predictions of WASH=140U in (s
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2k 'e; tr Lne erreectly preditced the
Ceridoy nees el woch size of rolearry Al n Lhe absence ¢f aecidents fn 200
FOoTisy o sears vaeld prodiet wun averow «dv nth rate per plant of less than adout
1.1 per vear, azcording to this Academy report. On the other hand, 1f it is
assumed that the lack of a major accident to date can only {mply a maxicua
likelihood of tne worst possible accident, but that the effects of releases
of given ameunts of radioactivity have beon calculated correctly in WASHE-1400,
then the averaze death rate that might be inferred from the abseace of a meltdewn
in Juu react.r years might be as preat as 13 per nlant year, according to
the roport. ‘ow that 50U reactor vYours hiove passed without a meltdown, this
maxizum esti-ste would currently be about 9.2 deaths per plant year. (See com~
ments relating to the resonabilities of the "worst-accident”™ assumption on
page 100.) This {._ ure is a vixiuum upper value, sosewha: cozparabls to the
extreme upper estimates of cocal cmission health effects. Both cust be accepted
as indicating the extreme upper end of a pussible range of values. Since this
number was calculated on the basis of the operating history of the nuclear
power industry, it will diminish with cach passing year in which no core meltdown
occurs. The nucbers just sta'ed are claimcd to be at a 632 confidence level.
A 952 confidence level would require that they be three times larger.

The findings of two other major studivs of nuclear power risks deserve
particular attention in this review. One {s that of the Union of Concerned
Scicentists, which the NAS report deseribes as "the most cozprehensive and
specific” of the cutiunts that have buen mide about WASH=140U “by groups op=
posvd to the expansion of nuclear-power prouduction.”™ The calculations of the
UCS predicted an average of 2.4 cancé} Acnths:per plant year as deing

R

provable. The o1lar Ltudy {6 the “Furd=iITHE" study, which stated, "In the
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plant.” (p. 241) On the other hund, in an ad:zcent gentence. the Ford='1TR:

study sald that the WASH=14UU ¢stimites ® . . se7lc even te on the hish side

as well,”

Thus it would seem that the miximum range of uncertainty in the predic~
tions of the mortality risks of nuclear power extend is very broad: a total
range of uncertainty in extreme estim.tes of nuclear risks are roughly equivalent
to the range of uncertainty in extreme coal emission health risk estizates.

These two ranges of uncertainty in cxtreme risk estizates are not overlapping,
however, cxcept that the upper end (! he larger values) of th¢4range of nuclear

plant risks overlaps the lower end (the smaller values) of the range of coal

plant risks.

Under these uncertain circumstances, which apply to both the cecal and
nuclear fuel cycles, a reasonable procedure would seem to be to limit con-
sideration to those estimates that arc regarded as probuble, rather than
to those which are the most extrcme possible. The general view and approach

of this report are we. summarized in the overview discussion presented in the

recent CONAES study on pages 74 and 75. 1t reads as follows:

The routine risks of nuclvar power include the induction of
cancer and genetic effects by {onizing radiation released
throughout the nuclear encryy cycle. These risks are very
small in comparison to the overall incidence of cancer and
genetic effects in the gencral population, and they could be
significantly smaller yet {f the most important source of
radiation in the nuclear cncryy eycle--uranius will tailings-~
were generally better protvcted. There are also risks of
scvere accidents, whose prohibilities have been estizated
with a great deal of uncertainty, but whose severities

could be comparable to thosc of large dam failures and
liquefied natural gas storage system fires. There are

also risks from the disposal of radicactive vaste; these

are less than those of the other parts of the nuclear

encrgy cycle, but only 1f ap ropriate action is taken to
find suitable long=terr ! ;v al sites and =ethods.

s e e——— ————
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least in p.rt, to coal camissiunt, .nd that this fraction zsy be laryer thea
sight eifereise be innedinlely ovident. Cerzainly the sre~existing candliisns
for pneuzonia, hcart disease, and so forth can take ye:zrs to develsy, so
coal ezissions might play a contributory role. Thus it dces not seex possible
to obtain agrecment that coal cwmissions can be clearly elizinated as a con-
tributing factor for deaths from those diseases in middle age and later.
(Those who die from air pollution emergencies, of course would seem to be
those who are infirm. On the other hand, coal emissions cay have centributed
to some of those infirmitics.) For the present, this question seexs to need
such more study to understand the effects of both chronic and acute exposures
to coai exissions.

Though the following calculations would not seez to deserve great
credence on the basis of current knowledge about the health risks of
ef{ther coal or nuclear plants, it scems appropriate to note for completeness
that the Nuclear Regulatory Commission reported the following average life-
shortening for those exposed to the cmissions of a 1000 MW coal or nuclear
power plant, including all phases of the nuclear fuel cycle. The a‘esrage
person's life-shortening due to a nuclear plant was predicted to be less
than 0.5 seconds per person, while the average life shortening due to a
coal plant was predicted to be from 16U to 270 seconds per person from
emissions, though it must be pointrJs out that many more pecple are affected
by the nuclzar plant than the coal plant because of the differences in the
two technologies. These data can be fcund in the SRC hearings ;n the
Pebble Springs licensing action, Docket 50-514 and Docket 50-515, held on

June 8, 1978 in Portland, Oregon. It must be ezphasized thrat these jpradic-

tions chould be reparded as highly eonjectural.

- —— . — S ——



JORE N P R

- ———

-

————— -

N « Pl
g s ‘- e Rt 1 gl ' '
] c 8 < TR
e’ - - e N — - 2 ' win - - . - ¢
| A B PP ,')K ™. ' d
N 3% U PR PR L
AYLoxnasal rHehar
. “ " 2 f 1 ’ ) .
P A
) - . . - - .
31wt ¥k
L '. o .
» -
Ma,w . f e
. .I - »
& =% :,ﬁ-':."—’.‘.&.ﬂ' ; Y e 2N @ . e

4 § v “« v 3 - N .- ,‘~.-,‘-4‘.- - e B
iR

s .
- . ~ - - f' - — - .



Aokl uaton U rinkienoud, and i id. by
vt etner Diviaons of the Executng. and
Lotiredts Phis ! with outade organtsations
e of somme of this sork arg published os HSE
Woo oo Papaes which are hsted on the inside back
Gt A this publiation
ARs crauinies teg st ding this publivstion should e addressod 1o the
. Heaith and Safers Eaceuing ot any Area Office or to the general
information und er g point, Baynards House, | Chepsion Place.
London W2 4TF (el 01.229 3356)

Circat Britain Mealth and Sufery Excevtne &

The comparative nshs of encrgy production sysiems,
P Flectne power production

3 vt posenplants b vitonmiental yspects

Vo oattio e cpants Retiihaliny

1k
11

Ll M 5 Th it



LB ’

gy TG o i e g
FIRCT DL R waphe® R )\h‘.".'."«\\\"\\ WA :.'—‘\i"-":: e ¥
apone the = AT dhan fun pogethet Ay N aa .;r..'uw.‘-\--' B
RIS e T e Bk :~co|\".\".\lc O ...n‘u hy reiet i the Prestits od
S . - o R T the poling W\ atef r.:.~.;~.or.'.n:-,:..
L, St (e R = """F'”“ b -......\- hccon'\u\\-n {ar o
apid e . i P M'-“-‘ i
would e grhedh Jifferent
Lk estimnaies fout '&mu‘!h..\\n-n.\\' .x\\gm.\\\\c &y aus e atherwiss: this gehie
which hade pot 2 pey o prorots P qage. of 1of grempieh from 0O Lsinst 5
0 conseryattt L Ao we ~p;;u\‘m\c 0 safety clearance 1° £
yparnsont (o he Srand (pars 7y Mot of ths note gs The conciusion & cORLT3T 0
efore comr esiimate®: ¥ nroad 4nd genené of the pubhic. Ong reasan # that
per than ST (ic \eTms. of the 1isks { 1he three con-  safeld non'nuc\c.n pstallavion
ational’ BT e syieme _ coal. ol nd nuclear N dcrcém\ {he same approach ¢
Jus on Aperves such of which 1® gn but wil aclear cafery (paras 1, B
(¢ ahvIeus cavuat W pave DO T doubt the tat some ection shlic
aneral conelusie® poing gignificantl¥ T \han
e s it 599 o ) c\prcsscd - £ v hich they may * ple \
: ‘ : ' ' aifferent wecrions & ¢ public €
werall ase s gt gstimaies 2 { me ginal € scls Are  such (ks i gifferent
mors wpprers e for cssing the £ of 2 deision 1€
T RLE (PATe 14y Care must b¢ aken 10 < Only 0nE and <af operat
duunguuh an rage f marg al omparvaons (paras convine ¢ mayont of t
14-$dyean (hen T ™ ¢ of the 98 dhable rishs indy fory hicvable (para
caving th¢ road depres of pugmot _he rangé { eape
iow, and ¢ ¢ remain g areas of ignerar ¥ me
risks. \h¢ quan\lf\gu\ \ cisc 3810 € 11 in Ques’
uon whethe? the QU d figures e & s\gm\'\canc
9 on-nuciear ks are of\en g well ¥ erstood
\han the €0 cspondin pucicar 1S s (par 7). 15
ence. &t slone magnuee: of the alleged MO
auciear N wonat cases main-
Lained bY nont) gre dcrs\andmg
(pard 74) cded of
(a) the B¥ W of uppe alowef {imits 10 allcge
nron hut cffects:
.qucleat was cffects. fof which 1P

d\s\m:\'\on o\
oc'r.ncdm\ §
11

(s“ the
3 \he risk a88
Lcussed 0 paras 18=71
; ther i -

an

92 The yw
he three gysiems it
orin! wenual for ma)or .
« incident could .

A

Lok W
het §
rospest

o
ne st:\‘.cmc

o (LA




i e P

Fable Al Fuel extracuon

P imeted srnval conwguences 10 ocxupstionsi sate. - » . heatth given by the vanous studies for the extrachion. nrocessing and fabncation of fuel required for « bowns
M4 fed sintion working ai 75° joad

Coel Ond

Nuclear
Accidenial Accidental  Pacumocomosis  Preumocomosis  Accrden al Acadenial  Acadental Accodental € ancer

deaths injunes** deaths} cases) deaths mjuniey** deathy mpunes** (Lases doathsy
HSC Repont 105 - ~7 023 - 0078
Norwegan PaL 123 - 817 47 @ans 02 16 0o
Swedish 16 394 (4 20 0 4t 022 26 0051 162 006 DuatEey

219(21-36)
73 (56 or more)

inhaber 053-t 13 30525 0-26 041 082 01-1.28 it 3-90 ané 04l 2% 12 016 0as
(FEV-1 & REV-Y) (32)] (5% (5my
WASH i224 09% 40 S (60) - 06 on s 0noys b8 |
i omar & Sezan®*** 047103 206 %2 0-3% 06 48 01 s 00S) @4 24 s NOEC BN
I apnam & Macois 108 1019 - 016 008 e 02 2 fho”
Hanulton ('%) 075 52 002-0 46 O SR} 5% - 0% 15 0y
1 mdton (') 0ed 313{%0) 0-7 208 N i 74 02s Mk Wi
UN NRC (™ 01-066 440
Biack & Michaus 050-05S 2300 days L - 0» 19R0 days 007t f4% daysrt Hanl nogg
Hamsay! s 233-099 66132 33 - - - 007-023 nn "ot oo
Hange 0133-2:3% 246-10)9 0-7 041 48 O1-128 47 % 805-04) 27 V0SS 0as

. Auhum&hunﬁnhm.h-ﬂ.h&-
gy SR
an lbw*dhnhmh-m-mllm Swedich coal iguees hesed on W Grenman dais
T Referred 40 83 cecupanonst © dusesse
e l-m.-mmwm-.u-—?r.
1 Some U3 Sgures sefes to ‘muners dinesses e 1o Mack lung diwense  Cases sometmes enchede frind conet 6r bat progections rether than Custent expense =

“bm—&nn—nu&vul-mmmwnmmemhhﬂnm-mm vevk o #2300 Wtage of the

11 Winck and Neehaon s nuclesr scoidental eaths and snctade reg # Concer Bgures for muning only
"e Mw“ﬁ-‘--‘mduuqﬁ Cosl rsirection ssamed 1o be 40 N ores cany
117 Inchudes cuberguent genetic effects



Isdle Al Fuel tranmspont
Annusi deaths and mnjunes® due to fuel transport given by the vanous studics for a 1000 MWie) station workmg at 757 load

Coal O* Nuclear
Deaths Injunes*** idcaths Inpunes*** Deaths Inpurse***

Occupational  Public  Occupational Public Occupational  Occupational Occupational Public Occupatien sl Pubin
1SC Report 0.1s = > . :
Revised UK estimate [L113) 020 - - -
inhaber 1.2-37% 06 143 973 ¥% 12 o0y Bt 1297 LRI R (RTT TR R &Y e
(REV-1 & REV- Y} (LA)] N 5% 15 thn
Norwegan 019 03 4 - LR 1] b4 ¢ [ 001 008 0 LN
Swadish o - % - 0w (3] [TETTN 6nis
WASH 1224 00% ess 51 1 o (B 02 0 0048 nos

: (47) am 36y (25 BAY

Comar & Sagan®*** 0055-04 05513} o - o 119 0002 009 0Ms 014
i agnam & Macoa 067 - 13 - 012 21 0007 - 16
Hamilton (‘%) 03515 1468 - o9l cafh o1 PRUL
tismmlton (') -3 10-3 01 g
US/NRC (®)t¢ - 19 - 2
Black & Nichaus 026-029 ©04a3-104 3))-66Ddays 458 5%5days 005ttt ISV danstte 0ons 002y 0 oS € Ydass 4 %dy .
Haege CO085-37% 0319 833-236 Lo 00} 034 L 0 00t 000 0ol OIS 16 0w vo

* A wide vanstion di 1o nations! peactaoes must be capecied
** Nonas of the studses ranmated riks 10 the publc from tre mport of od for power sations
3% The average sumber of days lost per ingury is given is dracters i Roowa
**es Refervoce quotrs studies with lond facton mostly st oc sear 75°
1 A blank is he tabie does aot mean there & Tonmdernd 1o be no nel. but that as stiempt has been made 1o rviimate
11 Levelcrossing scondents 1S condiions
1 Puble ofl deaths and sctadents are quoted ot app ety 1°, of | evels




l

Ay ot R e aonta Cpsae
o = Rl e She b oSt g S2ath
ine Report LR . 011l - -
o taiten hdn sy lo-td 1 LR LR N AL S I o Y71 R 137 0081
SEVSI S REN- A i 148 150
L R Ui 4 141} 16 0602 0. %23 -
S gl ous £ (T 4 00l 11 0.14-021¢
WOASH-1224 003 P w3 1.5 Q2 142 -
1142y (84 (37)
Comart & & un? 001-00% 09-18 0CI LT 06-18 001 1.3 0024
Nagrarid Sasis 001° 29 ou? 43 0013 49 009
Fleruitond '™ 012 1 - 0015 13 008
Hamotong's) 001 5. 12 001 1.3 -
Bk Nk tes 0012 160 days 0 (k298 9% dayy 001! 105 days  0098-0.135
K .nge 001-01% 00-64 001 0038 06-43 001-02 0.7-11.1  ©024-02]

AT Lfant s SN dees A mean there vy ¢
S me A dewno o the vk for pa

T Vo vrrapt mamtwt of Savs kist PR e s g ooer e Mracaety if haoea
SRR N L e et s ev e e akaiing ot i
f R et g 00 aldies with ased faston et ot o nest T8,

H1eL Lo vet 2 et peaen eflecu

St e ek Bl either ne gtiemit Bas heen made 10 esumat INE Nk, 07 The ESUMALe G 1o i W reporis
ol e engtps ool

e g i ade Ll suhegrat genetn effecty

..



nOM

UBJECT:

LitvhVeVile &

. sdy g
'

TR AR B I I T R ;ununn 7’7//

The Record DATF February 28, 1580

-

Neonatal Hypothyroidism im Southeastern Pennsylvania

The Chronic Diseases Division of CDC learned of a potentially unusual
scattering of cases of neonatal hypothyroidism in 3 counties im southeast
Pennsylvania. Information from the Pennsylvania Department of Health

(Dr. Evelyn Bodin) and dosimetry data from the Nuclear Regulatory Commission
reveals the following: 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 dtagnoses of
hypothyroidism. 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 United States and

Canada, according to Dr. Evelyn Bodin of the Pennsylvania Department of Health,
who heads up the screening program.

The purpose ¢f the neonatal screening program is to.find uewborns with meta-

bolic defects such as plienylketonurea 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 thyrcid stimulating hormone inm the infant's blood.
Confirmation is done by thyroid scan. The thyroid scan can determine whether
the hypothyroidism is due tc the absence of a gland, difficulty with hermone
synthesis or release, or displacement of the gland from its normal positien.
Sometimes, however, confirmatory studies are not done or not reported to the
health department, resulting in the classification of the cause as "unknown

on scan." According to Dr. Bodin, the fourteen cases of hypothyroidisa are
classified as follows:

Lancaster County (7 cases)

One was a case of severe multiple brain abnormalities. This child was born
3 ponths after the accident, therefore, all of these defects would have come -
about prior to the radiation release, by at least 13 weeks.

Two were cases of dysgenesis, i.e., the thyroids were displaced from their
normal position. One of these was from a pair of twins in an Amish family;
the twins were discordant with regard to thyroid diseuse, therefnre, non-
supportive of etiology secondary to radiation exposure.
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One was a case of dyshormonogeneris, i.c., 1t 1s familial 2nd inherited as

an autosomal recessive., This case is in an Amish family with a probable high degree
of consanguinity. It 4s likely not to be related to radiation.

Three were "unknown on scan" (One of these occurred in January 1979, before
the accident.) These patients were begun on therapy without & scan.

-

Bucks County (4 cases) -

3 vere "unknown on scan”. These cases were also begun on therapy without scaa.
1 vas & case of dysgenesis, i.e. displuced from its normal position.,

Lehigh County (3 cases)

1 vas "unknown on scan". This patient was begun on therapy before a scan.

2 cases vere 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 radio-
{odine.

Lehigh and Bucks Counties are not adjacent to Dauphin County (where TMI 1is located)
and Lancaster County is southeast of the site. The Washington Post article reports
that local groups contend that "insufficient monitors were in place or not operat-
ing at the time of the accident" and that "wind currents might have carried
radioactive particles over nearby monitors and deposited them in faravay areas."
This kind of reasoning would be necessary to explain the pattern of the reported
.excess incident. However, it should be noted that estimates of the radfoiodine
releases are not subject to the same degree of uncertainty that is associated -
with the quantity of the noble gas activity release. The amount of radioiodine
released has been estimated from the amounts retained onm the effluent particulate
and charcoal filters. By analyzing the distribution of radioiodine with depth

of the filter, it was possible to estimate the efiiciency of the filters and the
~mantity released. Both the NRC staff and Special Investigation Group (Rogovinm
‘cport) estimated that approximately 15 curies of radioiodine -131 were released,
the maximum quantity estimated by the Rogovin group was 32 curies. Analysis of
effluent air sample cartridges by the liceunsee 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 is therefore within a factor
of 2, ‘

The maximum airborne iodine concentrations of 120-250 pCi/n3* occurred mid-April
in connection with replacement of the auxilliary building charcoal filters,

The maximum predicted thyroid dose from inhalation was approximately 20 millirem*#
to a child.#*** Extensive wilk monitoring was performed by EPA, FDA, NRC, the

¥The 10 CFR Part 20 concentration limit for continuous annual exposure is 100 pCi/m3

**for the period March 28 - April 30, 1979

*XANRC staff panel report to the Commission on Extraordinary Nuclear Octurrence
(NUREG~0637), Appendix E, page 30
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State, and the licensee. The maximum radioiodine concentration in cov's milk
wasapCi/liter which would have resulted in 2 thyroid dose to an infant of
less than 5 millicrem. Higher radioiodine concentrations wvere observed in
goat's milk (41 pCi/liter and 110 pCi/1). Even though this milk was not
used for human consuzption, the projected thyroid doses to infants would b?

5 millirem and approximately 14 millirem, for the 41 and 110 pCi/liter con=
centrations. These values are under the 10 CFR Part 50, Appendix I design
objective for normal operaticn of 15 millirea per year per reactor uanit,

Although the uptake physiological parameters for the fetus are not well-defined,
a8 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 maximm thy-
roid dose to a fetus of 140 millirem from inhalation plus 50 millirem from milk
ingestion or approximately 200 millirem total fetal thyroid dose.

Estimates of the health effects of thyroid irradiation are dérived from studies
of persons irradiated for ringworm, Marshall

lese Islanders exposed “to fresh fallout,
aud atomic bomd victims. The risk estimate (besed on children and teenagers) derived

from the Marshallese data is 175 thyroid ~uncers 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-ren would be more appropriate. When
applied to the doses at T ree 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 potantial cancers using the higher Marshallese risk

value for children. Thyroid cancer can be effectively treated and the fatality rate
is less than 10 per cent.

.Radioactive iodine s routinely used for therzpy of hyperthyroidism (over-active
thyroid) at doses of the order of 1000 rem or nore and hypothyroidism fs commonly
observed as a result, Impaired thyroid function (hypothyroidism) 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 ™I of
4580 person-rem (3300 total body, 1100 thyroid-rem from milk and 180 thyroid-rem
from inhalation) the expected number of cases of hypothyroidism would be 0.6 (range
0.1-2.8) based upon NRC calculations using the Marshallese risk data.

Certain factors which need to be obtained in the case histories (as yet incomplete)
include occupational exposure of parents, their ingestion of any jodine-related

compounds, (seafood or water), or dietary habits (vegetarians eating cabbage take
in goitrin). '

Ingesting manganes¢, selenium, technesium, or any thiocyanates by the wmother would
also suppress the th, “~i4 of mother and child. A history of thyroid disorders (as
yet unobtained) in a given family would Le icportant in ruling out radiation-
related hypothyroidism.



Statistically, the ;ignificance of an excessive number of cases in all three
counties is lacking as summarized in the following table (using Poisson

distribution):
County Observed#* Expected* P value : ‘\‘
Lehigh 3 1 P=0.0803
Bucks 4 1.8 0.1087
Lancaster 7 1.4 0.0006
(3) (1.4) (0.1665)

The expected rate is approximately 1 case of hypothyroidism ia 4000 five births
(Journal of Pediatrics 94:700, 1979).

In Lancaster county only 3 cases can be categorized "observed" as 2 are chronolog-
ically not related to the TMI accident and une in an Amish family probably relates
to consanguinity. In that case, the p value implies nonsignificance, aven

though it would be significant if all seven caser are considered.

Although these statistics have considered rates based on 12 months (March, 1979-
March, 1980) they do not support a radiation etiology. The twins of Lehigh

Ciunty may only be counted causally as one case if they are identical. One of

the 13 cases' mothers was reported to have been on therapy for asthma which

may have included potassium iodide as an expectorant. The geographical
gerrymandering obviously begs that all southeast Pennsylvania counties be examined.

In summary, based on data from Dr. Evelyn Bodin of the Pennsylvania Departrent of
Health, dosimetry data from Robert Goldswith, Ph.D. (NRC) and our own clinical

assessment of the genetics, the supporting evidence for radiation-induced hypo=
thyroidism is lacking. g

Gary F. Stein, M.D.
Cancer Branch

Chroufs Diseases Division
Bureas of Epidemiology

Frank Creenberg, M.D.
Birth Defects Branch
Chronic Diseases Division
Bureau of Epidemiology
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THE CANCER RISK FROM LOW-LEVEL
RADIATION

BERNARD L. COHEN
University of Pitisburgh, Pirtsburgh, PA 15260

(Rezeived 14 December 1979 accepted 10 March 1980)

Abstract—The various lines of evidence that lead 1o current estimates of the cancer risk from
iow-level radiation are reviewed. It is first shown why it is very difficult to get direct experimen-
1al evidence, so tha: much reliance is pleced on extrapolation of data from high level radiation.
The evidence that a inear extrapolation is conservative. ie. mote likely to over-estimate than to
under-estimate the risk at low levels. is extensively reviewed The "new evidence™ that has been
claimed to indicate that the linear extrapolation under-estimates effects at Jow levels s exam-
ined Complications in deriving risks based on the linearity assumptiot. are considered, and

final esimates from various sources are presented.

1. EFFECTS AT MIGH LEVELS AND THE
LINEARITY HYPOTHESIS

THERE HAVE been many situations in which
large numbers of people have been exposed (o
high levels of radiation. and through studies of
them (NAS?2; UN77) the health effects of
high-level radiation are rather well known.
Some of these data are summarized in Table 1.
Among the survivors ol the atomic bomb
attacks on Japan, there were 24.000 people
who received an average eaposure of 130 rem,
and about 120 extra cancers developed among
them up to 1972 There were 15,000 British
patierits treated with X-rays for ankylosing
spondylitis (arthritis of the spine) with doses
averaging 370rem, and they had about 115
extra cancers. Over 900 Germans were treated
for that same disease and for bone tuberculosis
with injections of *?Ra giving an average dose
to the bone of 4400 rem.* and 45 of them got

*For loose discussion as in this section, we use
| rad = (Orem (ICRPS9) for a-particle radiauon of
ihe lung and bone (with radium}

bone cancer (vs 0.1 expected) About 1700 US.
women employed during the 1920s in painting
radium on clock and watch dial numerals to
make them sell-lumious used their tongues 10
put a fine up on the brush. getting radium into
their bodies; their average bone dose was
17.000 rem and 48 of them died of bone cancer
(vs 0.4 expected) Among 4100 US. uranium
miners exposed 1o excess levels of radon gas
due to poor mine \entilation. the average ex-
posure to bronchial surfaces was 4700 rem and
up to 1972 there were 135 lung cancer deaths
among them vs 16 expected. There have been
several cther miner groups which have experi-
enced excess lung cancers. like a group of 800
Canadian fluorspar miners whose average
bronchial exposure was 2800 rem, resulting in
$1 lung cancer deatns vs 28 expected. There
have been a number of situations in which
there have been high exposures resulting in
something like 10 extra cancers such as
women in a Nova Scotia tuberculosis sanitor-
jum exposed 10 excessive X-rays in the course
of fluoroscopic examinations, US. women
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THE CANCTR RISK FROM LOW-LEVEL RADIATION

s on rish of cancer from radigtion INAST?

Years after  Number Average
Caus: of exposure c1posure dose Cases Case
or X-ray treatments conudered \ observed  #apecied

A-bombs. Jajsan
Leukerma Spondylus
Menorrhaga
Ra’*™ intake
Ra®** treatments
Spondylius
A-bombs, Japan
Fluoroscopy
Masuus
Uranmium mines
Fluorspar mines
Lung Metal mines
spondviitis
A-bomts. Japan
Gastro- A-bombs. Japan
niest Spondylius

A-bomba. Japan
Thymus X-rays
Tinia capius

"

treaied wi (-ray¢ for inflammanon of the sensitive 10 raciation
breasts ! childbirth, women treated we might use the resulls Of
with X-rays for gyvnecological miadies. vanous studies that leukemias are
% /yr per rem

types of pelvic X-ray treatments chidren aboul 1.0 x 10
weated with X-rays for enlargement of the would then expect 10.000 x
thymus gland. infants radiated with X-rays for extra leukemias per »r
ringworm of the scalp. patients in several coun- the absence of radiation. one we
a thorium compound to aid in X-ray leukemias f we take siatist
studies and Marshall Island natives S. In the 23 yr over which radianon

d 10 - llou! from a nuclear bomb test. As I n causing leukemias we then expect
g F

tyre

of numerous studies of these groups + 4.7 cases [rom natural causes vs 2.5 {rom

there is a great deal of information available on e 10rem radiation osures. Clearly. the
mduction of cancer by high lkevels of radianon.  statisics here are marginal al But the
This 1s periodically reviewed and up | oblem goes much ¢
presugious study-evaluation groups (NAS opulat 1s hardly
UNSCEAR77) . largely

If one seeks \o find similar information on factors and hence 1
low level radiation. one is immedialely con- in InOdence rates n for entire states.

1

fronted with statistical limitauons For 0.88 cases given above as the ¢ pecial
example, suppose one found a group of 10 000 from 1.0 (MN. DC) 10 0.77 (ME. NML In
white males who had received an extra 10rem  abc

of whole body radiation. The casiest evidence  eapec

1c find would be excess leukemias because that  more difficult 10 ascertain

disease develops carliest and is among the Mmost  extra Moreover

yr

!
yve examples. this could var

a .
wpected cases from 19 to 28
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of extra radiation would typically have more
environmental factors in common than merely
living in the same siate.

Any experimental study of effecis of low-
level radiation would therefore need large
populations. like millions of subjects. and there
would still be considerable difficulty in select-
ing a control group. One way to achieve large
numbers of subjects would be 10 usr variations
in natural radiation; for example atizens of
Colorado. Wyoming and New Mexico are
exposed 1o about §rem more than the US
average over their lifetimes. However, the leuk-
emia rates in those states are considerably
below the US. average, 8.11 vs B8] x 107 %/yr
for white males and S5.13 vs 574 for white
females. The same is true for all cancers: the
high natural radiation states have annual rawes
of 140 x 10~ * for white males and 114 x 107*
for white fenales. while the U.S. average is 174
and 130 respectively. The fact that states with
high natural radiation hawe considerably lower
cancer rates thar average is generally dismissed
as indicating only that radiation 15 very far
from being the principal cause of cancer. and
this point is logically correct. However, this
author is highly skeptical over whether that
attitude would be accepted if states with high
natural radiation happened to have somewhat
higher than average cancer rates.

Since there is little direct evidence on effects
of low-level radiation, the simplest option is 10
use our abundant data on effects o high-level
radiation 1o derive estimates of effects of low
levels by assuming a lincar dose-¢flect relation-
ship, ie. if some high level dose D causes a
cancer risk R, we assume that a dose 0.1D will
cause a risk O.(R that a dose 0.01D will cause
a risk Q.01R. etc down to extremely low doses.

This “linearity hypothesis™ was recom-
mended by the National Academy of Sciences
Committee on Biological Effects of lomziug
Radiation (BEIR) in 1972 (NAST2) with a
statement that it is a “conservative™ approach.
more likely 1o over-esumate than 10 under-
estimate the effects of low levels This state-
ment seems 10 represent the general thinking m

BERNARD L COHEN
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the irvolved scientific commumity although
there is considerable variation in opinions of
how much more likely the over-esumale 1S
There is a considerable body of opinion that
the over-estimate is gross say by a facior of
2-10. while there is also an important body of
opinion that linearity does not give an over-
estimate. We now turn to a review of the evi-
dence behind these positions.

2 EVIDECE THAT LINEARITY IS CONSERY ATVE

In this section we review the principal evi-
dence bearing on whether the linearity assump-
tion is conservative as a means of esumating
eflec: of low-level radiation. This evidence
comes from various sources, each of which is
discussed In a separale section.

(A) Repair processes

There 1 a great deal of evidence that nature
provides mechanisms for repair of radiation
damage 1o biological molecules. There have
been many experiments in which it was shown
that single doses in the 1000 rem range cause
fatal radiation sickness in mice and other ani
mals whereas fractionaung these doses over
several days or more does not (Fo77) Perhaps
the best demonstration of repair mechan.sms
with regard to cancer is the dose rate effect.

-examples of which are shown in Figs | and 2

.
|
]
Z
.
-
Y Tiie |
z 9297 » J
N
ol sl
o] 200 «00 500

Dose (rod !

Fic. 1. Myeloid plus thymic leukemia male RF
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Fic. 2 Leukemia in CBA and C57Bl mice after a
-ray dose of 1000 rad (MoS9) Plot shows percent
naidence after 15 months vs dose rale.

We see there that a given dose of radiation 1s
generally much less carcinogenic when spread
out in time than when given rapidly; this im-
plies that damage from carlier doses was
repaired before the later doses were adminis-
tered The dose rate :flect is well established in
many animal studies with M-rays and y-rays
(Gr72; Sh66; Up70: Mos9) although there 1s
some contrary evicence with a-particle radi-
ation (Spe”?" May"8a) which will be explained
later. It has ber: pointed out (Brow76) that
effects from the high dose rates received by the
Japanese A-bomb survivors were no larger
than from low doss rate medical exposures, but
this could have other explanations. Increased
effects of high dose rates are weil established 1n
studies of genetic effects, a mutagenic process
somewhat linked to cancer induction (Rus72}

In addition to this indirect evidence from
dose rate effects, there is direct evidence for
repair processes in that broken chromosomes
have been observed to re-unile into a single
strand (LeSS; Wobl) There is also a vast
amount o evidence for DNA repair n bactena
(Fo73; Ei77; UNSCEAR72; Mc6é; To72..

In view of the well established exisience of
repair mechanisms, there is a general feeling
that eflecte of low doses should be largely
repaired, whereas repair of the much more
extensive damage from high doses would be far
less complete. This implies that the linearity

THE CANCER RISK FROM LOW-LEVEL RADIATION

hypothesis over-est:males effects of low-level
radiation. On the other hand. it 1s argued that
large doses may kill cells. which prevents them
from becoming cancerous; this could cause
linearity to under-estimate effects of small
doses. However, there is good evidence that
cell killing is not an important effect below
about 100 rem (Mars78; E167), so if data in the
100 rem range is utilized. it would be difficult
to use cell killing as a reason for lincarity
under-estimating effects of low-ievel radiation.

(B) Mechar ism for radiation induction of cancer

One of the strongest reasons for believing
that the linear hypothesis is conservative de-
rives from our understanding of the processes
by which radiation induces cancer (Ke72)
Radiation affects matter largely by knocking
electrons out of molecules and thereby disturb-
ing molecular structure. In the process, the
radiation gives up energy, transferring it 10 the
material. The number of electrons knocked out
of position is proportional to this energy de-
posited. and the latter is the basis for defining
radiation dose. If the biological effects of radi-
ation were simply due to single electrons being
knocked out of position—this is called a
“single hit" process—the cancer n<k would be
proportional to the total number of singie hits,
which is proportional to the energy deposited.
regardless of the type of radiation. However,
this is well known not to be the case (ICRP59).
for a given energy deposited, z-particles and
neutrons (known as high LET—linear energy
transler—radia..on) are an order of magnitude
more effective in doing biological damage than
v-rays or electrons (low LET) This s strong
evidence that biological effects of radiaticn are
not caused by single hits, but rather by
multiple hits.

The basic difference between high and low
LET radiation is that the former concenirates
its damage within a much smaller volume of
tissue. Since high LET is more effecuve, we
may presume that effects are caused by mul-
tiple hits very close together, within some small
sensitive volume.
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BERNARD L COHEN

Confirmatory cvidence for a multi-hit pro-
cess derives from the dose rate dependence dis-
cussed above. If cancer induction were a single
hit process. it could not matier whether these
hits were close together or far apart in time;
each hit would have a certain probability of
resultng in a cancer. However, as noted pre-
viously in connection with Figs | and 2, eflects
are much larger at high dose rate. With a
multi-hit model, this is readily explainable by
repa:r processes. If the two hits are well separ-
sted in time, damage from the first may be
repaired before the wocond hit occurs.

Granted that radiation induced cancer is a
multi-hit process (we assume a two-hit pro-
cess! the multiple hits may be by the same
parucle of radiation er by separate particles If
they are by the same particle, effects are
linearly proportional to dose, with the propor-
tionality constant much larger for high LET
than for low LET radiation because the former
has a much better chance of making two hits
close tog: ther.

On the other hand, if the two hits are by
separate particles of radiation, eflects are pro-
portional to the square of the number of single
hits® ind therefore proportional to the square
of the dose, regardless of whether the radiation
1s high LET or low LET. These considerations
lead 10 dose-eflect curves like those shown in
Fig 3: at very low doses the linear term must
be predominant, and at very high doses the
term proportional to dose-squared (quadratic
terms) must predominate. The Iransition
between the two should occur at a dose where
it 1s not unreasonable 1o expect tw > hits by
separate particles of radiation witkin the sensi-
tive volume. This would occur somewhere near
the Gose where there 15 an average of one hit
per sensitive volume. The latter dose, of course,
deperids on the sensitive volume: for exampie,

*For example, if there were 100 targets, the chance

dhum.apvenmnlommnahom
195 * s = 001, whereas in 20 shows it is about
oo * nﬁu .04, Note that it increases as the square
of the number of shots.

ot

if it is 1 g in diameter as suggested by some
experiments (Ke72; Se73; Ke75) the dose for
an average of one hit within st is 8rad for a
1-MeV y-ray and 300 rad for 4 5-MeV neutron
whereas if the sensitive volume 15 5 » in diam-
eter, the size of an entire cell nucleus the
required dose is 0.3 rad for a 1 MeV y-ray and
12rad for a 5-MeV neutron. We don't really
know what the sensitive volume is tut these
examples give the general impression that the
wansition from a linecar to a quadratic depen-
dence occurs at relatively low levels for f's and
y's. and at relatively high levels for 2's and neu-
trons as shown in Fig 3. This means that over
the range of principal interest, the dosc-effect
curves should be linear for the latter and con-
cave upward (quadratic) for the former, which
leads to the conclusion that application of the
linear hypothesis based on data at high doses
will over-estimate effects of low doses for -
and j-ray exposure.

Concer Incidence —

FiG. 3. Cancer incidence vs dose in a 2-hit model The
2DOSEF term 1s due 1o the two hits coming from
difierent partcies of radiavon, while the 3-DOSE
tzrms are ‘rom both hits coming from the same par-
ticle; the latter is much larger for a-parucies a* 4 neu-
irons (zn) than for £'s and ;s (A7) The total cancer
mndmuthtmmohhusommummb\ the
solid lines for f.; ard for an
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FiG. 7. Leukemia among Japanese A-bomb survivors
(Be77). Solid circles are mortality data from Jeukemia
among the “extended life span study™ group chosen
for careful analysis and follow-up, and solid line is a
straight line between those data for high dose and
zero dose (natural occurrence levell Other points are
from the Hiroshima and Nagasak: leukemia registries
analysed as described in text. Dashed line represents a
straight line through data from Nagasaki leukemia

regisiry.

dependeace (May79a); an example (Fi69) is

BERNARD L COHEN
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tha: these factors do not vary systematically
with dose. It is evident that these data uare
much better fit 1o a straight linc than are the
mortality data for the “extended life span"
study. However, even the tumor registry data
give no evidence that linearity under-estimates
effects of low level radiation.

Data on bone cancer among the rafium dial
painters (Ro78) are plotted in Fig 8 and we
sec there that the data points for low doses lie
consistently below the prediction of he linear-
ity hypothesis. While the statistica’ significance
of this conclusion is not very ireat, there is
certainly good evidence herz that the linearity
hypothesis 15, if anything. conservative. Note
that these data are for a-particle exposure.

(D) Information from natural environmental ex-
posure

The clearest evidence that linearity over-
estimates effects of low doses. if the basic
assumptions of the study are accepted. comes
from a comparison of radon-induced lung
cancer between miners exposed to high doses

& {5 shown in Fig. 6. It should be noted that here. and the non-cigarette smoking members of the
X R egh s A 2 Y , as in all other cases there are no significant
S T e Sty data below about 100 rem (~ 10rad for a's) a0 —
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within the statistical accuracy of the available
data (Gi78): the ape-adjusted cancer mortality
rates per yr per thousand while males aged
25-70 were 1.7 = 04 for 0-2rem exposure,
21408 for 2-Srem. and 14 06 for
> S rem. as compared to 2. for the 1otal US.
population (% denotes 95% confidence limits)
There are some tricky aspects in considering
only those who have died in that no consider-
ation i given 1o the great majority of those
exposed since they are stll alive. Moreover, a
higher proportion dying of cancer can mean
either a higher probability of cancer death or a
lower probability of dying from other causes.

MSK break their data down in various ways,
and when this is done they obviously find some
ages, some employment periods, some lime
interval between exposure and death, etc
which give larger results than average. This es-
pecially applies to types of cancer; for example,
they find large excesses for cancer of the bone
marrow (22 observed vs 134 expected) pan-
creas (49 obs. vs 373 exp). and lung (192 obs.
vs 144 exp.); they give no further consideration
10 types where results are in the opposite direc-
tion. as for lymphatic leukemia (3obs. vs 94
exp.), other RES neoplasms (5 obs. vs 20.3 exp.),
and genito-urinary cancers (lSobs vs
309 exp.}

Since the difference in radiator dose
between cancer and non-cancer deaths 1s so
small and they explain the entire effect by these
small differences. they naturally find very small
“doubling doses™. Some of these are listed in
Table 2 in which we include also the results of
their later revision (Kn78)

The MSK work has drawn criticism from a

THE CANCER RISK FROM LOW-LEVEL RADIATION

wide variety of sources (G177, Gi78. Mark 78,
Brod78, Sa73; Sa78a. KI78; Re78a: Re78b:
Pa’8; An78. NR76; NR78; Rub78: Hu79,
Ta?9: Co78. Mo78. Ge78, Spi”9: Gi79.
Co80a). We attempt here to summarize & + aly
briefly. There has been widespread criticism of
the statistical methodology and handling of
data; to cie one example, for . ltinle mye-
loma there were 8 cases among men with
<lrem exposure and 3 cases with about
30rem. and this was treated using averaging
as equivalent to 11 cases with 8 rem each. This
procedure, plus some non-standard discase
gouping—"bone mariow” cancer, which
includes multiple myeloma, is not a standard
classification—led 10 the estimate in Table 2 of
9.7 radiation induced deaths due to bone mar-
row cancer whereas the 3 myeloma victims
were the only ones vith appreciable exposure
(An78)

There was no consideration given to the
“healthy worker™ effect (Gi78)—the fact that
the Hanford workers had steady jobs mcans
that they had less chronic disease than average
which would result in their dying less fre-
quently from some other causes and hence
relatively more frequently from cancer. MSK
used 1960 n.tional statistics for comparisons,
although most of the worker deaths occurred
closer 10 1970; since lung .-2acer was increasing
rapidly over that period “his errn; alone
explains their entire lung cancer effect (Hu79)

MSK paid no attention to the fact that dose
correlates with many other factors such as
years of service, job type and socioeconomic
class, and these in wrn correlate with ex-
posures to other carcinogens and to general

Tabie 2. Results of study of Hanford workers by Mancuso et al. Table i from {Re78b)

Number of cases

Doubling dose (rad)

Cancer type Total Due to rad (ManTi) (Kn78)

Bone marrow 14 9.7 08 kX ]

Pancreas n 60 T4 156

Lung 130 126 6l 137

All RES 4 1.1 25 -—

All cancer 42 258 122 337
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FiG. 11. Mortality from cancer of the pancreas among

Japanese A-bomb survivors (black circles) among

Hanford workers (Gi78, open square} s0d according

to MSK (dashed line} Point labeled (>200) rep-

resents the average of all data above 200 rad. From
(CoB80b)

mortality from cancer; for example, technicians
were exposed to much more radiation than
office workers, and they were also exposed to
far more chemical carcinogens. Several of the
critics cited above pointed to lack of increased
leukemia incidence as a strong point against
the validity of the study. It was never made
very clear what MSK meant by “doubling
dose™ as regards the role of natural back-
ground radi':tion, and in fact the derivation of
doubling doses below total background ex-
posure has a ring of unreality.

At least two independent analyses were
made of the Hanford worker data used by
MSK (Gi78; Hu79) and the conclusions of
each were that the only results worthy of con-
sideration were those for cancer of the pan-
creas and multiple myeloma. For the former
there were 5§ cases with exposures above 10rad
vs 1.4 expected, and for the latter there were 3
cases vs 0.4 expected (Hu79); for exposures
above |15 rem there were 3 cases vs 1.0 expected
for the former and 2 cases vs 0.4 expected for
the latter (Gi78) These results are clearly not
explainable as statistical fluctuations, although
they could easily be due to a factor which cor-

relates with radiation dose such as exposure 1o
chemical carcinogens.

One way of deciding whether radiation is the
causative agent is 1o check for evidence of these
discases among other groups exposed 1o radi-
ation. Data on cancer of the pancreas among
Japanese A-bomb survivors are shown in Fig. 11
along with the single data point from the Han-
ford workers [taken from (Gi78)). and the pre-
diction from the MSK doubling dose (Co80a).
It is clear that the MSK conclusion is grossly
inconsistent with the A-bomb survivor data.

The Japanese A-bomb survivor data on mul-
tiple myeloma (Ni73) are much more sparse—4
cases vs 1.9 expected up to 1965— but doub-
ling dose is of the order of 100 rad which is 30
times the MSK doubling dose for bone mar-
row cancers. The rate derived for the A-bomb
survivors was 3 x 10°® cases/man-rem. In
studies of patients exposed in thorotrast treat-
ments, the rate was only 0.25 x 10™* cases’
man-rem, and among the German patients
treated for ankylosing spondylitis with **“Ra,
there were 54 bone cancers but no cases of
multiple myeloma which corresponds 1o less
than 0.04 x 10°* cases man-rem (May79b)
Castleman searched the X-ray exposure history
of multiple myeloma pauents and found no
correlations (Ca79).
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Fic. 12 Mortality from all cancers except leukemia
among Japanese A-bomb survivors, and according *o
MSK (dashed line) Point labelled (> 200) represents
the average of all data above 200 rad From (Co80a)
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By very complicaied and questionable pro-
cedures. MiSK derived a doubling dose for all
cancers as 12.2rad (Man77). later revised to
33.7 rad (Kn78). The latter is shown in Fig. 12
along with the data from the Jupanes¢ A-bomb
survivors for all cancers except leukemia

THE CANCER RISK FROM LOW-LEVEL RADIATION

cludes that if there had been no early deaths
from injuries and trauma in the original bomb-
ing episodes, the cancer deaths from radiation
would have bee~ § times higher.

It is interesting to point out that the Rotblat
eflect should be very much larger for the high

kS (Be77). Clearly there is an enormous discrep- dose cases than for the low dose cases since
ancy here, by about a factor of 30 in doubling the former were close 10 ground zero whi.e the
~- dose. It should be noted that MSK make no latter were far away and thus much less likely
- R effort to compare their results with those for to be directly injured by the blast heat and
A e the Japanese A-bomb survivors or with any of other effects of the bomb (Co$9) Thus, if
. 2 the other groups with high radiation exposure. Rotblat is correct, the data on the right side of
DA The reaction to MSK of the prestigious Fig. 12 would be moved up by an order of
Ry national and international groups charged with magnitude while the low dose data would be
e evaluating health eflects of radiation has been little affected. This would give a curve very
W - cool. The minutes of the Stockholm meeting of much concave upward. I~ any case. the effects
LF e ICRP states “the Commission has concluded of low doses would not be (nuch changed.
R S that the informatic a available up to May 1978 The Rotblat thesis has not been accepted by
P Y i does not call for changes in the risk factor the prestigious evaluation groups and there '
et -' given in ICRP Publication 26™. The latter was has been little indication of significant accept-
=3 - published in January 1977 and MSK was pub- ance by the scientific community.
;. . lished in November 1977. They made no men-
gy tion of MSK.
g The UKNRPB (Re78b) report on MSK con- (C) Najarian studies of workers at Portsmouth
& . cludes: “Despite the claims of the authors. a Navy Yard
SN wide body of experts agree that there is no Thomas Najanan, a physician practicing in
52N evidence in the Hanford data to support the Boston, got the impression from discussions
g suggestion that ICRP [26] values do seriously With patients, that there might be an excess of
i _F‘: underestimate the risk.” jeukemia among workers at the Portsmouth
gt P The Nauonal Academy of Sciences BEIR (NH) Naval shipyard where nuclear ships are
P Committee 1979 report has not yet appeared, serviced, and suspected that it might be due to
P ,.._":-.'i{ but in a press conference it was stated that it their occupational radiation exposure. With
g dnt s found “no substance™ in the MSK work. the help of a team of reporters from the Boston
L Globe. he searched through 90,000 death cer-
o i b (B) Rotblat comments on A-homb survivor data  tificates and found 1700 former Portsmouth
s g Rotblat has pointzd out that the survivors of ~workers. Of these, 22 died of leukemia as com-
"‘;’-.' o the A-bomb attacks on Japan are a sclect pared with only 5 expected according to the
bl group in that they survived the injuries and February 1978 story in the Boston Globe;
AP B wrauma of the attack (Ro78a) He points out according 1o a more scientific account pub-
Flae that for some types of cancer, evidence from lished in Lancet (Na78) there were 1450
;,;_‘;L.' medical patients treated with radiation indi- workers identified, and among these there were
r iy £ cates higher risks, and explains the difference 20 leukemias vs 108 expected. The latter
A as due 1o the fact that the A-bomb survivors number is subject to considerable variation
R . ?-«- are such a stlect group. He does not seem 1o depending on the control group chosen, as
o Ve B consider the fact that the medical patients are explained in section | above.
Py also a select group in that they are alrcady Age distribution is also a sensitive parameter
o PO suffering from another serious disease. He con- (La78), as the leukemia rate increases rapidly
; t .‘
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WA S e <k turned out that only 3 of the 6 radiation Immediately following the Bross article in
Nt o e ATl worker leukemia vicums had any radiation ex- American Journal of Public Health, there was a
e T Ry S S posure, and the average exposure for the group scathing critique of it by Bowce and Land
Wt B e e g was 1.3 rem. This raises the question of the role  (Bo79) of Nauonal Canq:r Institute. It is ironic
s - of natural and medical X-ray radiation, which that the New York Times published a long
. s S 29 exposed the average worker 10 about 10rem by  article on the Bross paper (NY79) but made
5 i SR the ime of his death How is it possible that no mention whatsoever of the Boice-Land
; v Lol . o 10rem causes at most 1.1 leukemias, whereas critique.
. iny o AR S an extra 1.3rem tc make the total 11 3rem Boice and Land questioned the Bross stat-
2 _ 3w 3% g 2 i causes 6 leukermuas? No imaginable dose-eflect istical methodology and method of choosing
s A relationship could explain such a situation, es- parameters (the latter seems to be highly arbi-
bt hals Sgeseee pecially in view of the variability of natwral trary) They note that there are clearly too
AR e LT oL radiation with geography which 15 not corre- many parameters for the ndividual values of
A R, P v lated with leukemia rates. each to have statistical significance. They point
PR el Lt dar It may be noted that there are many chemi- out that there is a great deal of independent
(R B e N =EL B cal carcinogens in a shipyard environment evidence that radiation does nor cause heart
B Fo T ,'-'_:??.__‘ including benzene and other organic solvents, disease; for example. zmong the Japanese
s L " 27470 ¥ welding debris and asbestos. A-bomb survivors, there is no more heart dis-
2% ,-2".‘5_“_. T ,.gr,f.', On 19 June 1979. Najarian. appearing before ease among thpse exposed to >200rad than
ey oo mic ) Sen. Edward Kennedy's subcommittee, among those with less than | rad exposure.
42 .;-"-.;g,-.,&; o withdrew most of h{s claxm; and those not Thty point out‘ many problems in the 4au
S 5 T e, o withdrawn were heavily criticized in other tes- collection process. X-rays may have been given
f -F}r,f;f:};’ ...~ ] tmony As reported in the Boston Globe for a pre-leukemic disease—half of all X-rays
3+ ”’%\L%&JJ,?‘%:.:— \\hjch first promoted Najarian‘s‘ waL a h;‘hly were made within ‘lht Syr previous IOIdCVtIOP-
Sns ;iié;é'}at‘p.:’;' agitated Sen. Kennedy chided Najarian with “]  ment of leukemia, most ngormauqn was
S, i e dev s’ 1 don't think we ought to be alarming families obtained from interviews with relatives a
P SUER IR0 ] unduly. . we have seen you repudiate two generally unreliable source, with a strong tend-
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with increa.ing age—the average age of Ports-
mouth workers 1s clearly above the average age
of all males which includes children. 1t was not
explained how the “expected™ number was de-
rived. It 1s also well known that rates for
various cancer types show strong occupational
correlations; in a study in Washingion State
(M176), poultrymen were found to have over
double the average leukemia rate, and such
diverse groups as dairymen, bankers and bus
drivers also seemed to suffer far above average
leukemia rates.

Najarian attempted to separate out radiation
workers by asking their close relatives whether
they remembered them wearing film badges a
somewhat marginal methodology. He thereby
identfied 146 radiation worker deaths among
which there were 6 leukemias vs 1.) expected

At this stage data finally became available
on doses measured with film badges and it

7

areas of your study. and the National Cancer
Institute has repudiated the third™ (We?79)

(D) Bross re-analysis of Tri-State Study

Bross and collaborators (Bros?9) reported a
re-analysis of the well known “Tri-State Study”
carned out in NY, MD and MA in 1959-62
(Gr66). They emphasize that different people
respond to radiation in different ways and
attempt 1o take this into account by consides-
ing 5 different categories of pecple—this mul-
tiplies the number of parameters avzilable for
adjustment by 5. They then consider the triple
correlation between number of X-ravs received.
cancer and heart disease. They treat the prob-
lem with wha' they call a new statistical meth-
odology, which they explain only cursorily.
They finally conclude that the linear hypothesis
under-estimates the effects of low-level radi-
auon by an order of magnitude.
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ency to ook for causes. there may well have
been a tendency for interviewers 10 probe
harder for radiation information on those
whom they knew 1o be leukemia vicums than
on controls; and the dosimetry was very crude.
They also point out that the Bross analysis
considers only 206 of the 399 cases in the Tni-
State Study, and gives no explanation for not
considering the others.

The National Academy of Sciences BEIR
Committee Report considered the Bross paper
and reported in a press conference that it found
“no substance” in the work.

The 1979 paper by Bross and collaborators
is the culmination of a series of previous papers
re-analyzing the Tri-State Study (Gi68; Bros72:
Bros77). The evolution of these. as well as a
preliminary version of the 1979 paper, were
heavily critiqued by Rothman (Ro78b) in
which he emphasized that the whole approach
was highly unscientific. Details of the Bross
1972 paper were critiqued by MacMahon
Mac72) and by Mole (Mo74).

(E) Lyon paper on excess childhood leukemia
down-wind from Nevada Test Site

Lyon et al. (Ly79) reported an analysis of
mortality from childhood (age 0-14) leukemia
in Utah, in which they divided the state into
areas of high fallout and low fallout from the
Nevada Test Site, and also considered time
periods of high fallout (1951-58) and low fall-

Table Na) Childiwod levkemia mortality rates in high fallout and low fallour areas of
Utah and in the U.S. Figures are raies per 10* population. and + indicates 25D

THE CANCER RISK FROM LOW-LEVEL RADIATION

out (before and afier those dates) Where a per-
son's pre-leukemia years were parually during
low fallout and partially during high fallout
time periods. the responsibility for the leuke-
mia was divided proportionately between the
two. Their results on childhood Jeukemia mor-
tality rates are shown in Table 3(a)

There appears to be a large excess in the
high fallout areas attributable to the high fall-
out time period which 1s not reflected in the
data for the low fallout areas or for the total
US. If the earlier and later time periods are
assumed 1o represent the situation in the
absence of fallout, this excess consists of 32
cases vs 13.1 expected.

On the other hand, it should be noted that
the statistical uncertainty 1is rather high.
enough so that even under the assumptions
used there is a few percent chance that the
entire effect is simply a statistical fluctuation.
Moreover, the effect is not so much an excess
over the U.S. average during the high fallout
time period as it 1s @ deficiency relative to the
U.S. average before and after the high fallout
time period.

It is interesting to include daia for other
childhood cancers as given in Table 3(b). Note
that there was a sharp drop in the rate during
the high fallout time period as compared with
the before-after average. Land has po:nted out
(La79a) that this drop has about the same stat-
istical significance as the increase {or leukemia.

Area 1944-50 1951-58 195975
High faliout 21 2 1.5 439 = 1.58 196 £ 1.23
Low fallout 184 = 114 421 £ 070 128 2 064
Total US 32 35 3

Tuble b)Y Childhood cancers other than leukemia (scv caption for Tahle Mah)

Area 1944- 50 1951-58 1959-75
High lallout 636 £ 272 107 + 137 108 + 1.60
Low faliout 452+ 125 433 + 068 109 ¢ 062
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The Lyon paper actualhy has bitke dwect
bearing on the question of effects of low level
radiavon singe there are no data availsdle on
doses Howewver. the U'tah situatios has ofien
been cited as ewidence for increased danger
from low level radiation. and the Lyon paper &

73

In any case 1 seems clear that the Smoky
Test experence sheds no light on the dose-
efiect relationship for low-ieve! radiavon. al-
though a linkage has frequenth been imphed
D press reports.

. . the only one in the soenufic Inerature on that (G Reported excess leukemia due 10 mill tailings
: e subject. There has been widespread publiaty in Grand Junction, CO
v I about evidence for increased adult leukemia in The ABC-TV "20-20" program has more
) pi [ Southern Utah (PBST9) due o fallout but than once presented the wiewpomt! that low-
Tl L is none of it scems 10 be of a quality worthy of levei radiation is much more dangerous than it
s T e scientific considerauon. £ penerally believed to be with heavy
1 A emphasis on a report that leukemia rates are
R double what is expected i Grand Juncuon.
RS (F) Smoky Tes CO iCu78) where uranium ore-processing mull
T 3 e o In 1957, 3200 soldiers participated m a tact- tailings were used in constuctuon The
i cal warfare exercise in which they occupied an  “expecied” rawe is the Colorado state average,
J¢ ke Swge area in which 2 nuciear bomb had been deto- and the result is based oo 41 cases ws 201
iae ;—»?'- nated shortly before Their radiation exposure expected im Mesa County (which includes
o S ot as obtained from film badges averaged about Grand Junction) between 1970 and 1976
Sl S | rem It is wicely beheved that most leukemmas ant
" A group of these men was recently studied. due t° environmental factors snce lor
2 st and there were found 1o have been 8 leukermuas  examyp . the US mortality rate fom that dri
e Y o among them The number of cases eapecied is  case has increased by a facior of five ove: the
Reve $200 % poorly known because this is highly sensitive ‘ast half century, and the rates o different
e gl 10 ther age distribution which cannot be states vary by as much as 30%, (with negigible
L oy o reconstrucied because records were lost mm 2 statistical uncertantyl It thus seems reason-
SRR T T fire in St Lowis If thew average age was 22 abie 1o conclude that there may be 2 jeukemo-
5 e only 18 cases would nave bern expecied by pemic agent in the Mesa County eavironment
Py e S L now. but ¥ ther average age was 15 there This of course, does not imply that it is rad-
e Te e Yheihiat would be § cases expecied (Lap™) auon.
s PR A If the facts as outlined were correct and there A case-control study was carmed out (Cu78)
s ok were § cases vs roughly 3 eapected one is faced  in which it was found that there was no signif-
e TN with the idea tha! natwral plus medical ex- cant difference between the eukemma wicums
e T posures of 10 rem (phus all other causes of leuk-  and the control groups as regards exposure 10
s e emia) caused 3 cases while |rem additional tailings This would seem to indicate that ex-
‘;:} ;,;:3’ caused § cases No reasonable person could posure 1o tailings is not the responsibie factor.
SOl 3 iy believe in such a dose<fiect relationship. es- Further evidence for this is that the principal
v}!f.;’:-’r_'s = pecially m wiew of the low leukemia rates m  expecied radiavon effect from mull taibngs s
o .;‘:—‘::-‘.‘;’.:,;, states with high natural background If the lung cancer (due 1o radon emissonsi and there
ST T extra Jeukemias were indeed caused by radi-  was no ewndence for an increased kevel of lung
ek rige ation. there must have been an error m dosi-  cancer in Mesa County (CuT8)
M ol b Ty mewy. It has been sugpesied that the soidiers  Even afier all of these facts became known
i e involved may have inhaled or ingesied radicac- the ABC.TV “20- 207 program referred 10 them
i e 5 % tvity. this would not aflect film badge read- as “inconclusive” and repeated they assessment
" iy, mIORAY mgs. so ther doses may have beezs moch that mill tailings are causng large numbers of
o e higher. eukemuas in Grand Junctue.
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(H) Excess lung cancer near Rocky Flats CO
The ABC-TV “20-20" program also featured
evidence for increased cancer rates in Jeflerson
County, CO in which the Rocky Flats pluto-
nium processing plant is situated However,
thmchupsdonotmwbcwﬂﬁedbythe
statistics (La79). The total cancer mortality rate
in Jeferson County is just equal 1o the Color-
ado State average which is somewhat below
the U.S. average. Since the principal expected
effect of plutonium in the environment 1S lung
cencer. statistics on that disease are also of
interest here: before the Rocky Flats plant was
built., the lung cancer rate in Jeflerson County
was slightly greater than the US average, but
in recent years it has been significantly below
the US average. No information supporung
thecha:psofinausedamneulocky
Flats has appeared in the saentific lterature.

(1) Summary on “new evidence”

None of the “new evidence™ purporting 10
indicate that the linear hypothesis under-
estimates eflects of low-level radiation seems 10
stand up under soenufic scruliny. None of it
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FiG. 13 Variation of death rates from kukemia and
from all other cancers with time ior Japanese A-bomb
victims  Exposure was in 1945, and data begin ®
1950 Ordinate is mortality rawe/10* rad and emror
bars indicate 90%, confidence limits From

THE CANCER RISK FROM LOW-LEVEL RADIATION

has been acceried by any of the presupous
evaluation commitiees such as BEIR. ICRP,
etc The publicity given 10 them by the news
media thus seems o be compieiely unwar-
ranted.

& ESTIMATION OF EFFECTS OF
LOW-LEVEL RADIATION

We have reviewed a great deal of evidence
indicating that the linear hypothesis gives a
conservative estimate of the effects of low-level
radiation. This leaves us with the problem of
estimating risks per unit radiation dose for use
with the lincar hypothesis. As indicated pre-
viously this is done by analysing effects of
high-level radiation situations. From these
analyses, one derives the number of fatalites
per yr per rem of exposure. However, in the
process of converting these numbers 1o a life-
time risk. there are several complications:

(1) Latent period

The mortality rates from leukemia and from
all other cancers among the Japanese A-bomb
survivors are shown vs time in Fig 13. We see
that for the solid tumors the rate was relauvely
low until 1960, 15 yr afier the exposure, and
then suddenly jumped to a much higher level
‘This implies that there is a long latent period
during which cancers develop withou! present-
ing symptoms. This must be taken into account
in any analysis In many of the high radiauon
incidents, as with miners exposed (o radon of
radium dial painters exposnd 10 internally de-
posited radioacuvity, the rxposure takes place
maverylongﬁazperiod\vhjchyut!y
complicates the analysis.

(2) Duration of risk
Onc:thehtcmperiodupmmdthemk
approaches its full value, one must esumnate
how long this risk will persist There is reason-
able evidence for leukemia in Fig 13 that the
risk falls off with time and becomes much less
afier about 25 yr. For other cancers, however,
there is little direct evidence cr this queshon.
There is a general impression that it lasts about
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Tuble & Cuses of wll «anovrs but leuhemia occurring hetween [vA und (%70 umang
Jupunese A-humb suri wors of carous uges ut time of exposure. Datu ure from (N ASTY)

o —

o T 3Y -y Approx-mate
el el T Age in numter of Average Cases Cases Number
) IR G .»"_- 1945 subjects dose (rem) observed expecied 10*-rem-yr
g > ._ - e -s"f
T AN L g e AG T 0-9 5000 1 6 21 078
AR bl i £ 48 10-19 $500 157 28 169 on
“ A <4 ry e, 20-34 £500 134 83 639 3l
i e - FRSSIRGS r 1549 5800 2 286 251 54
Sty % iy 50+ 2500 106 2 210 53
';‘: ‘. ¥ oo
. R = S a2 "= i - . .
EPES AT TS B L2 and this is often used in calculations. In  a reasonable degree of consisiency among the
TR e most cases, results would not be very much three estimates. ICRP gives less detail than the
o tM T { diflerent if the risk persists throughout the other two, so more types of cancer are included
R "o ¥ emainder of life. in the “other” category.
Pt - T It may be noted that the “totals”, which rep-
TR L R, 8 L (B) Age dependence resent the effect of radiation to the whole body,
L e ol £ A R There is evidence in Table | that young chil- are not equal to the sum of the risks to the
=i s Y ien develop leukemia at about double the various organs Part of the reason for this is

adult rate for a given exposure. For other
cancers, the situations seems (o be reversed as
indicated by data for the Japanese A-bomb
survivors in Table 4 where we see that those
exposed as children experienced a lower rate
by nearly ar order of magnitude. On the other
hand. it must be recognized that those exposed
‘ a5 children nave not yet reached the age range
where cancer is an important risk, whereas
P those exposed as adults are well into that age
range. Because of this, the ratio of observed 10
expected numbers of cancers is actually higher
among those exposed s children. It is an open
question as to whether ‘his high ratio or the
low absolute incidence will persist when those
exposed as children reach the age of high nor-
mal cancer risk.
In treating the problems of latent periods
duration of risk, and age dependence, one can
idopt models (NAST72) or use piece-meal esu-
1 mates (UNSCEAR77). In either case, it would
=7 = 1 be unrealistic {0 expect any high degree of ac-
=i 4 wracy. Moreover, data from different high
radiation dose situations are often inconsistent,
1 may be seen from Table 1.

Nevertheless, BEIR, ICRP and UNSCEAR
have all given estimates of age-averaged risks.
These are listed in Table 5. We see that there is

14

et

that the totals represent a male-female average.
whereas the breast cancer entry applies to
females only. When this is corrected for, there
is still a considerable discrepancy for the ICRP
and UNSCEAR estimates. but the: offer no
explanation for it. Actually they seem to derive
the total independently from summing the risks
to each organ, and the uncertainties are large
enough to cover the discrepancies. In any case.
Table § gives the best information available for
estimating effects of low level radiation.

An average radiaton-induced cancer
shortens the victim's life by about 20 yr, so if
we adopt the BETR estimate, | rem reduces life
expectancy by 180 x 107¢ x 20yr = 1.3 days

Table 8. Estmates of cancer risk per 10° rem by the different
evaluation groups (NAS72 ICRP77. UNSCEARTT) Risks
@e areraged over ages and the 1otals are sex-areraged

Type of cancer BEIR ICRP UNSCEAR
Leukemia b 20 15-25
Lung » 20 25-50
Breast (female) 90 28 60
Bone 6 5 2-5
G-l waet 30 — 23
Thyrowd - 5 518
Other 3 0 ~2
Total 180 100 120
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Tobie & Deuths from rarious couses among surtiiors of A-homb
ratio of thesc 10 the number expected i the absence of radiairon
for the three haghest dose growps divided by the obseried expecied ratw for the lero

deaths 1950-74 (upper line) and
column 15 the obue red expecied rotio

THE CANCER RISk FROM LOW-LEVEL RADIATION

on Jasen 13 radiarion exposwre Listings are tossl

atiacks
[lewer lne) The fingl

exposwre group Data ore from Be™)

Radiation dose received irad)

200+ 90

Descase 0 -9 1049 S0-99 100-199 200-299 300-399 40
Levhema 3 3 b+ : 16 15 12 p. ] 175
G350 062 0% 0% pd | 59 103 (b )
Other cancers 1586 88) 04 202 1% 0 2% S8 42
097 a9 12 1.03 LI 139 108 158 :
All non-cancer 6367 3652 2684 47 513 xm 9! 145 a9
101 101 s 097 087 095 092 L1
Cerebrovascular 1891 1080 80 b2 | 15 5 b4 35 082
1.01 101 0% 0¥ 103 092 0%4 o -
Circulatory sysiem 1264 04 M 1% 9% » b M 101
1.01 Qss 0ss 117 0% 097 123 093
Blood and blood- &£ bi ) pil ? 8 [ 3 6 516
forming organs ar 081 108 112 b 9 15 4
Drgesuve sysiem 00 383 23 » 58 n 5 il ™
102 097 1.00 09s 1.01 1.16 047 1 &
Other natural 259 1158 %8 20 140 57 24 48 092
causes 1048 1021 054 0ss 0ss 089 08 120
Acoidents. poisons, 46 324 198 63 4 12 [ 18 ot
violence 1.03 1.03 09%0 104 as? 0s? (T2 1.37
Suinde 183 12 b a 15 1 0 2 017
1.09 1.18 o 108 091 Q13 0 04

One mrem then reduces life expectancy by
2 min. B: way of comparison. smoking 2 single
cigarette reduces life expectancy by 10 min. and
an overweight person reduces his life expect-
ancy by 1Smin for each extra 100 calories
ingested (Co7%a)

With present technology. low level radioac-
vty releases if all US. electric power were
nuclear are estimated (APS7S; Po76, NRC76a;
UNSCEAR77) to cause an average population
exposure of about 0.2 mrem/yr, of 40,000 man-
rem yr in the U.S. This might then be expected
to cause 180 x 10™* x 40,000 = 7 addinonal
cancers per yr among the public This corre-
sponds 10 a Joss of life expectancy for the aver-
American of about 30 min. which rep-

evidence on leukemia and other cancers. We
see that, with the relatively munor exception of
diseases of the blood and blood-forming
organs which are closely related to leukerma
there is no indication that any somauc eflect
other than cancer is related to radiaton.

REFERENCES

AnTE Anderson T. W._ 1978, Heoith Phys 38, 743

Arl4 Archer V E. Saccomanno G. and Jones J. H.
1974, Cancer 34, 2056 ’

APSTS APS (Am Phys Soc) Study Group o8
Nuclear Fuel Cycles. 1978, Rer. Mod. Phys 80, (1)
Part I1. January
70 Beebe G W. Kato H and Land C E. Radr
ation Efiects Research Found Rep. RERF TRI-T?

e Bo™ Boice ). D and Land C E. 1979, Am J Pub-
resents a risk equal to that of smoking ON€  jic Health 69, 137. W S
cigarette every 20 yr, or of an overweight per-  Brod78 Brodsk) A. 1978, Testimony for US. House
son gaining an addiuonal 0.01 oz of R;:rmuum i_;.bcommu on Health and
There has been speculation as to whether the Environment, § February. = I
radiation causes diseases other than cancer in B'g; J";“: ;‘3 l‘mf”d Natarajan N. 1972 New
those exposed The best evidence on this S  grog77 Bross 1 D ) and Nawrajan N 1977, J 4=
from the Japanese A-bomb zurvivors which is Med Assoc 137, 239
listed in Table 6 and compared there with the Br76 Brown . M. 1976, Health Phys 31, i
P Rk e i Pl Liuo® %, 5 T~ = ;
BT i S 1A WL A T Y SN Gl S Zelema T
e ~; 1‘:‘ " TN b "‘"-. !3&: T ST R . o
it & % . T - e Mgt S e lit] 00 s ! e 5
- ¥'e = g s e gt R et : : 3 £ i
e o e R ot | S et . S 5 . - ;
D I S i D



ot Bros?9 Bross | D J. Ball M and Falkn S. 1979,

Am. J. Public Health 69, 130
4 Bu68 Burns F J. Albert R. E. and Hambach R D
. 1968. Rad. Res. 36, 225.
Ca79 Castieman B. 1979. Private communication
e Co78 Cohen B L. 1978. Health Phys 38, 582,
Lo oo A Co79a Cohen B. L. 1979a, Buil. Atomic Scientists
- e 53. February
St Be e T Co7b Cohen B. L and Lee L S, 1979b, Health
- Phys. 36, 707.
Co80a Cohen A. F. and Cohen B L. 1980, Health
e g Phys. 38, 53.
e el CoB0b Cohen B. L. "The Low-level Radiation Link
; to Cancer of the Pancreas™, Health Phys. 38, 712
Cu?8 Cunningham. M. C, Ferguson S W. and
4 i Foreman T. 1978, “Excess Cancer Inadence in
) ‘ 7 . Mesa County. Colorado™, Colorado Dept of Health
B Report. November.

ST TSI by Do69 Dougherty T. F. and Mays C. W, 1969, in:
gt S Radiation Induced Cancer, p. 361 (Vienna: IAEA}L
ool 2 El67 Elkind M. M. and Whitmore G. F.. 1967, The

Radiobiology of Cultured Mummalian Cells, p. 219
e 3 (New York: Gordon & Breach)

SRR i o Ei77 Elkind M. M. and Redpath J. L. in: Cancer
- 3 ‘ (Edited by Bicker S. 8.} Chap. 3, p. 51 (New York:
LT Piecnum Pressl
g Ev74 Evans R D. 1974 Heaith Phys 27, 497.

Fi68 Finkel M. P and Biskis B. O, 1968, Prog. Exp
) Tumor Res. 10, 72
a- Fi69 Finkel M. P, Biskis B. O. and Jenkins P. B.
in. Radianon Induced Cancer (Edited by Ericson
: - AL p 369 (Vienna: IAEA}
e e Fo?3 Fox B W. and Lajtha L G. 1973, Br. Med
2 § T ot Buil. 29, 16.
O I Fo77 Fowler J F and Denekamp J. in: Cancer
(Edited by Becker S. S Chap. 5 p. 139 (New
York: Plenum Press)
- g T Ge?8 Gertz S M., 1978, Health Phys 38, 723.
% o, Gib68 Gibson R. W, Bross I. D. ). Graham S,
e T - Lihenfeld A. Schumar L. M. Levin M. L and
‘. X AR 2% 2 Dowd ). E. 1968, New Eng. J Med 279, 906.
. ik B S S TS Gil77 Gilbert E S, 1977, "Methods of Analyzing
: s ‘ Mortality of Workers Exposed 1o Low-levels of
lonizing Radiauion”™, Battelle Pacific Northwest
ot Laboratory Rep. BNWL-SA-634, May.
A Gil78  Gilbert E S. 1978, Testimony for US. House
3 of Representatives Subcommittee on Health and

) e the Environment; also available as Document
T, PNL-SA-634] Rev.

. 2 Gil79 Gilbert E. and Marks S, 1979, Heaith Phys.
e 3 e 37, M91.
ot Gl P A Gréé Graham S. Levin M. L. Lilienfeld A. M.
- Schuman L. M. Gibson R. Dowd J. E and Hem-

EU & L SRR
s ke Loy peimann L. 1966, “Preconception. Intrauterine,
I e A and Postnatal Irradiation as Related to Leukemia™,
AL T3P e g Natl Cancer Inst. Monograph 19, p. 347,
= I i 82

- - - ’
3" N .c-'-._’s.l 0‘1
S

BERNARD L COHEN

677

Gr72 Grahn D. Fry R J M ind Lea R A, 1972
in° Life Sciences and Space Rescurch, Vol X (Edited
vy Strickland A. C) (Berhin - Akademie-\ eriag)

Hul67 Hulse E. V. 1967, Br. J Cuncer 21, $31

Hugé9 Hug O. Gossner W, Muller W A. Luz A
and Hindringer B. 1965. in: Radiation Induced
Cancer, p. 393 (Vienna. IAEA)

Hut? Huchinson G. B. MacMahon B. Jablon S.
and Land C. E., 1979, Kealth Phys. 37, 207.

ICRPS9 International Comnussion on Radiological
Protection, 1959. “Report of Commuties 11 on Per-
mussible Dose for Internal Radiation™, ICRP Publi-
cation 2. (New York. Pergamon Press)

Ke72 Kellerer A M. and Rossi H. H., 1972 Current
Topics in Rad. Res. 8, 85.

Ke75 Kelierer A. M. and Rossi H. H. 1975, in
Cancer (Edited by Becker F. F ), Vol. 1. p. 405 (New
York: Plenum Press)

Ki73 Kitabatake T, Watanabe T. and Koga S. 1973,
Strahlentherapie 146, 599

Ki78 Kieitman D. J. 1978, “Critique of Mancuso-
Stewart-Kneale Report™, Submussion to U.S. Nucl
Reg. Comm., 2 March.

Kn78 Knezle G. Siewwrt A and Mancuso T F.
1978, 14EA Symp. om the Late Biological Effects
of lonizing Radiation, Vienna March (Vienna.
IAEA]L

Lan7 Land C E. 1979. New Eng. J. Med 300, 8,
431

Lap?9 Lapp R. E The Radiaion Cuniroiersy
{Greenwich, CT. Reddy Communications)

Le55 Lea D E. 1955. Actions of Radigtion on Liring
Cells (London: Cambnidge Umiy. Press)

Ly? Lyon ) L. Klauber M. R.. Gardner J. W. and
Udall K. 8., 1979, New cng. J. Med. 300, 397

Mac72 MacMahon B. 1972 New Eng. J. Med 287,
144,

Mal69 Maldague P. 1969. in: Radiation [nduced
Cancer, p. 439 (Vienna: 1AEA)L

Man77 Mancuso T. F.. Stewart A. and Kneale G,
1977, Health Phys. 33, 369 (referred 1o as MSK)

Mark78 Marks S. Gilbert E S and Breitenstein
B. D. “Cancer Mortality in Hanford Workers™,
IAEA Document IAEA-SM-224.

Mars78 Marshall J. 1978, Argonne Natonal Labor-
atory, Private communication.

May70 Mays C. W, Dougherty T. F.. Taylor G. N..
Stover B. J. Jee W. § S. Christecnsen W. R.
Dougherty J. H.. Stephens W. and Nabors C. 1970,
Hearings on Environ. Effects of Producing Electric
Power, Joint Com on Atomic Energy, US. Con-
gress, Vol 11, Part 2. p 2192

May72 Mays C. W and Lloyd R. D. in Biochemical
Implications of Radiostrontium Exposure (Edited by
Goldman M. and Bustad L. K., USAEC Rep
CONF-710201.

- - ?‘ v-‘-' ;_‘
. ~\=;‘."_ it
- L
v A
A iy
) o » - o
. " -
- - - -~
e PUET.
5 - - -~
P - s N4 -
~e "% — . xooo= - . . . b 3 ~ .
. ” .. : . " - » - . - PR ’ .
S o w—rmrel ey Tavd jSewn o o o and e 3 St P2
s e ¥ o L Sa S S P 21 - L - < - L
* - > = o . ¥ 2 » ’ -
N - T T : . gl F - o T . o e e
S e Rowm,g 4 Srvw 4 - Y. 4 - & . - -
- - . e : Lo - % 4 % - L e * .a -
- - L 3 g . - R LR il - » 5 - - . -
— .": 5 : ‘é s.\ v, et Ny .,‘,‘" ek e P > - - = ¢ o o i g8
ot . Th ol ik, . £ AT s s T T AL e Mg T e, OOy Y, - -5, 8-, E S o
o+ . Ny . it et A PR " A in e 3 i (A 4 - - . g
P ¢ TR R A o ey == -t~ AP - - - »
- - . P Lavy - "- .,_.C.a‘-.‘ e il "-_“.'_‘ - P .""F - ’ = - '} s
. i M . - = d of By ’ - - e . x .
. - - - P ol o @A . M r - - - ~ - ~ - > e
g QP Y "‘ & € ' . - b~ & S0, WS 2 e I R
Ld . - - . » s - o .- -r . b N p- : & e
o Te LAS o3P 3y . - Y] -~ . -+, o P ., . " bt s s
. Wy . g i . - - T e o - T = PCY - 4 - . e - *"
- Far B O e ek W e W L AN e T - - e~ =




67

MayTEa Mavs C W Spemss H and Gerspach Al
1978, Healtn Fhrs 38,83

May7sb Mays C W, 1971, “Discussion of Pluto-
sum Touany®, Proc. Symp Natl Emergy lsswes
(Edued by Sachs R G\ Argoane Nauonal Labora-

1ory. Sepicmiber

May™a Map C W. 1979, Asgomne Natiomal
Laboratory Symp. om Natiomal Energy [sswes—
Plutonium at 8 Test Case (Edited by Sachs R Gi
p 127 (Ballmger Press

May 90 Mays C W 1979. Privale commumcaton.

Mcsé McGrath R A and Wiliams R W. 1966
Natsre 213 4

Mi% \ilham S. 197 “Occupational Moriabty m
W ashingtoa Staie 1950-71". Repont 1o Dept HEW.-
NIOSH. Cincinnats. Apnil

Mo Mole R H. 1999, Br J Radiol 32, 497.

Mot Mole R H. 1974, Be. J Concer 30, 199

Na?8 Naanan T and Colios T. 1978 Loncer
19784, 1018

N0 Nilssos AL 1970, 4cta Radiol Ther. Phys. Biol
9, 158

N3 annmu.mli_lwt
Ishida K. B Y. and Okabe N 1973, Coxer .

1301

NRCT6a US Nacl Reg Comm. 197%a Swaff Cox
muties Report of November 197 ‘

NRCS® LS Nocl Reg Comm.
0002 Augusl

NRCTE US Nuch Reg Comm.
mitice Report of May 1978

NY New York Times 12 February. 1979. “Leuke-
mia s Linked 10 Small Radiaton”™.

PaTs Hom Mr Jusuer Parker. The
Inguary. 26 Jancary (London: HMSOL

PBS™ Pubix Broadcast System. 1979, PBS pro
w'mmumwmmﬂm
1979

Pol Pochm E E. Esnmoted Popuiation Exposare
from Nucicar Power Production and other Radwrtion
Sources (Pars: OECD)

Re783 Remsland ) A and Dolphin G. W. 1978
Radiation Protecuon Bull 23 UKNRPS. Harwell

ReTSh Ressiand J A 1978b. ~An Assessment of the
Mancuso  Stedy” LKNRPB Pubiscatom

Rou?s Rowiand R E. Stchney A F. and Lacas
H F. 1978 Rad Res 7. 364

19768. NUREG-
1978, Scaff Com-

W mdscale

THE CANCER RISK FROM LOW-LEVEL RADIATION

Rots?8 Rotbiat ). 1978 Budl Atomsc Sciemtists, P
wember

Koth” Rothmaz K J. 197 “Rewves of Dr
Jrwin Bross’ Presentaton oe Raduanwon Esposure
ané Cancer Risk” LS Nuciew Reg Comm
7 April

Rub?t Rubensiom D. 1978 Report o LS Nuciea
Regulatory Commussion

RusT? Russell W L 1970 “Peacelul Uses of
Asomx Energy” [4EA Punlication ST! PUB 130

Vol 13. p 487 (V-enna IAEAL

Sag™ SaplLA.!ﬂl.‘LanMlml:a
Efects The Mancuso Suudy” EPRI Report. Aiom
22 August

San™ Sanders B S. 1978 Healtk Phis 34 521

§c73 Schomd E. Rumpe G and Bauchunger M. 1973
Rod Res 57,238

Shté Shellabarger C. 1. Bond V P. Aponie G E
and Cronkie E P. 1586 Conce Res 26, 508

Shé9 Shelladarper C J. Bond v P. Cronkie E P
and 4pomie G. E 1965 » Radiatson [mduced
Cancer. p 161 (Venna. JAEAL

Spe73 Spems H and Mays C W. 1971 . Rasie
-rﬁk(’mmniﬁmdby Sanders C L &
ai. USAEC Rep CONF-T20508. p 437

S Speers F W_ 19%, Health Parz 37, TR

7% Siworer ] B. 1975 @ Caoncer (Edned by Becker
F FL Vol 1 Chapt 16 p 453 (New York Plenum

Pressi

Ts% Tan G W.C. 1979 Health Phes 37,281

To™3 Town C. D. Smuta K. C «od Kapias H. 8.
1973 Rad Res 2%

LS Utonea R L. Jermigan M C. Cosgrove. C. E.
Sonerficid L C. Bosies N D and Sworer ). B.
1976 Rad Res 68, 115

United Nauons Saenufic Com-

of Awomx Radianon 1972

Jonizing Radisnion Levels and Effects (New York

UNSCEART? United Nauoms Saentufic Commuties
mmdAwmlff-. Sowrces and
Effects of lomizing Radigrion (New York LN

Upbl Lptos A C. 196], Concer Res 21, 71T

Uptd Lplon A C. 1961. Nari Camcer Imstit. A cmany.
§4. 221

Up™ Lpton A C eral 157 Rad Res 41, 467,

We® Wernuel S 1978 “Doctors Shft on Shupyard
Kennedy Chudes Porsmouth Researcher”. Basiom
Giodw. 20 June.

Wobl Wolll 51961 = Rudiction Provecticn and
Recorer (Edned By Hollsender AL p 157 (New
York Macmulizsl

- :‘v-—.'v' o -
R LN - . - & - - — Y e W -
g i * . - = - T » e
35 . S " o Dl ™. = - -
PN 1 R -8 " £ ] - - . 3 .9 L
. e Wt s . . - P wor T peN SR o1
v P e &l ".’ - e :..h‘,.,. > - < ..f; ’
: AR, e Tl 4, o SR T S
s - > £ 75" S Y theitls  LC -~ o gl
- wy o £ ; & . = . o =P, | " o“d.;“'
- e Y 4 T g e 5. - Fve o {‘. o ' o T
s e . > - N - ' e : 3 . - woe
e - & 4 A A e T NN | g - Yo o $oz -
P SR S 4 - } k .
o B T T s



ENCLOSURE 4

Neaith Phrses Vol 40 (February), pp 171161
Pergamon Powss Lid 1981 Prnted o the US A

0017-9C78/81/0201 0\ . ‘502 00/0

GUEST EDITORIAL
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INTRODUCTION
MY ASSIGNMENT this morning is to tty to oro-
vide some understanding of the real and
potential health effects of the nuclear reactor
accident at Three Mile Island. This task is not
an easy one, since it involves two very com-
plex areas of scientific enquiry—the biologi-
cal effects of low-level radiation, and the
behavioral response of populations and in-
dividuals under stress. I think the best thing
for me to do is to discuss our current know-
ledge of the heaith effecis of low-level radia-
tion—what we know a.d what we do not
know—and the potential risks to health of
such radiation in exposed human populations.

*Presented, as Invited Speaker, at the Con-
ference on Environmental Regulation of the
Nuclear Industry: A New Decade. Atomic In-
dustrial Forum, San Francisco, California, 18-21
May 1980.

Supported by the Office of Health and
Environmental Research of the U.S. Department
of Energy (under Contract W-7405-ENG-48) and
the Environmental Protection Agenc -.

tProfessor of Radiology, Schoo! of Medicine,
University of California. San Francisco.

Dr. Fabrikant was Director, Public Health and
Saiety Task Force. President's Commission on the
Accident at Three Mile Island
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To place this into perspective, | shall describe
very briefly what the major sources of ioniz-
ing radiations are, and how we are exposed '
these natural background and man-made
radiations. 1 shall also try to discuss the
scientific basis of the delayed or late bio-
logical effects of ionizing radiations, pri-
marily carcinogenesis, teratogenesis and
mutagenesis. To do this, I shall cite some
numbers to provide a limited understanding
of quantitative risk estimation of the potential
health effects—radiation-induced  cancer,
developmnental abnormalities in the newborn,
and genetically-related ill-health—and what
such risk estimation may have to do with the
affairs of mice, men and auclear energy. To
make this current and relevant to today's
discussion, 1 shall place all this in the
framework of the events of the nuclear ac-
cident at Three Mile Island.

However, at that point my task is not
completed until 1 discuss with you some
understanding of the most important health
effect of the accident at Three Mile Island,
that of the mental stress and behavioral res-
ponses of the incividuals and the special
populations living in the area. To accomplish
all this in the limited time available, 1 have
chosen to draw heavily from my personal
scientific experiences as Director of the Pub-
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and lung cancers) exceeds that of leukemia.
This may not be the case for the fetus and
embryo, however.

There is great uncertainty in regard to the
shape of the dose-response relationships for
cancer-induction by radiation, especially at
low doses. Estimates of any excess cancer
risk from radiation at low doses depend inore
on what is assumed about the mathematical
form of the dose-response relationship tk~n
on the epidemiological and rad iobiological
data themselves. There is now emerging
among radiztion scientists some general
agreement that estimating the cancer risk from
low doses of low-LET radiation, such as X- and
y-rays, can be approached by using dose-
response models that are felt to be consistent
with the vast amount of epidemiological and
radiobiological data. However, it is th- wn-
certainty, probably more than any other, taat is
central 10 the controversy which has emerged
over the potential health effects of low-level
radiation exposure.

There is now considerahle evidence from
human studies that age, both at exposurs 10
radiation and at appearance of cancei, and
sex. are major determinants of radiation-in-
duced cancer risk (BEIRS80). Furthermore,
there is increasing recognition nf human
genotypes that confer increased cancer risk
after exposure o carcinogenic agents, in-
cluding ionizing radiations.

However, we do not know the role of con-
stitutional susceptibility to cancer-induction
by environmental mutagens. Nor do we know
the extent to which the cells and tissues of
the body can and do repair sublethal radiation
damage. We are aware that reduction in dose
rate may decrease the observed radiation
effect per unit dose, and that this dose rate
efiect affects the risk of cancer induction.
This observation is well recognized in mam-
malian radiobiology. but the information
available on man is insufficient to adjust esti-
mation of risk for it.

There are a number of ways of deriving
quantitative estimates of excess cancer risk
from radiation (BEIR72; BEIR77; BEIR79.
Fa7%a: FaB0a; ICRP66; ICRP77, UNTZ
UNT7). Among e most appropriate for epi-
demiological studies of exposed human

populations is the relative risk model. The
relative risk is a measure of the change in
incidence of a disease caused by an etiologic
agent in a population, 1* is the ratio of the risk
i those persons exposed to the risk in those
not exposed, or it is the ratio of the incidence
of a disease, say, cancer, in the exposed
population to the incidence in 2 suitable
unirradiated control population.

In any task fo estimate the carcinogenic
risk of low-dose, low-LET (ie. X- and y-
rays) whole-body radiation, it must be
recognized that the scientific basis for making
such estimates, in spite of all that is known,
remains inadequate. Accordingly, there is
justifiable reason to place emphasis on the
assumptions, procedures, and uncertainties
involved in the estimation process, and not
on specific numerical estimates. This s
necessary, since it musi be recognized that
policy decisions and the exercise of regula-
tory authonty require a position on the
probable risks to health from low-dose radia-
tion exposure. Since the epidemiological
surveys on exposures 10 whole-body radia-
tion 2! dose levels below 10 rad lack reliable
data bases and dose-effect information to
derive quantitative estimation of cancer risk
with any certainty, it may be considered ap-
propriate to limit such risk estimation to
whole-body doses of 10rad or higher. Thus,
on the basis of the available epidemiological
studies and extensive radiobiological data, for
the lifetime risk of cancer mortality induced
by low-LET radiation from a single whole-
body exposure to 10rad, the estimate of in-
crease in cancer risk is about 0.5-14% of
the naturally-occurring cancer mortality
(BEIR80). For example, if the naturally-
occurring lifetime cancer risk is about 160,000
cases per million persons, in the general
population, the rate is 16%. An increase in
the cancer rate due to radiation of 10 rad of
whole-body exposure equal to 0.5% of the
natural rate will result in an increase of
160,000 cases x0.5%, or 800 cases, ie.
160,800 total cancer cases will occur. This
now represents a cancer rate of 16.087% after
radiation. For continuous lifetime exposure
to 1 rad/yr, the estimate of increase in cancer
risk is about 3-8%.
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It is not known whether dose rutes of X- or
y-rays of about 100 mrad/yr, the runge of
natural background radiation, are detrimental
to human health. Any somatic effects, if they
do occur, at these dose rates would be mg sk-
ed by environmental or other competing
factors—physical chemical, or biological
factors—that produce the same types of
health effects as does ionizing radiation. It is
unlikely tha: carcinogenic effects of doses of
low-LET radiation administered at a dose
rate of about 100 mrad/yr will be demon-
strable in the forseeable future, indeed, if
ever. The problem is, at the present time, 100
complex for our methods of epidemiology,
radiobiology, and mathematics and statistics
to decipher. However, for higher dose rates,
e.g. a few rads per yr over a long period, a
descernible carci=agenic effect could become
manifest in expose¢d human populations; and
this appears relevant to problems of occupa-
tional exposure and the nuclear power in-
dustry.

WHAT DO WE KNOW ABOUT RADIATION
TERATOCENESIS?

There is ample evidence from laboratory
experiments, and to a limited extent in man,
that the developmental effects of radiation in
the embryo and fetus are strongly related to
tiie gestational stage at which the radiation
exposure occurs (BEIRS0; Mi76). Most in-

formation on such teratogenic effects is
derived from laboratory animal studies,
mainly from the laboratory mouse, but the
human data are sufficient to indicate im-
portant qualitative correspondence for
developmentally equivalent stages of
embryogenesis in mouse and man. In labora-
tory animals, some developmental abnor-
malities have been observed at dose levels
just below 10rad. The most extensive study
available in the human experience is that of
the atomic bomb data for Hiroshirna, which
show that the frequency of small head size
was sipnificantly increased by acute air doses
in the range of 10-19 rad kerma (the average
fetal dose would be the equivalent of about
10rad of y-radiation) received during the
most sunsitive period of gestation (Mi76). At
Hiroshima, about 20% of the radiation dose

was from highly damaging neutron radiation.
At Naga<aki, on the other hand, where almost
the entire radiation was due 10 y-rays. there
was no significant increase in the frequency
of smali head size at air doses below 150 rad;
the average fetal dose would have bezn about
half of this value.

Because a given gross malformation or
functional impairment probably results from
damage to more than a single sensitive target,
e.g. more than a single cell or a clone of cells
with a common progenitor, we can predict
that a threshold radiation dose exists below
which that effect will not be observed. There
is evidence of such dose thresholds for radi-
ation-induced teratogeresis, but the dose
levels vary widely depending on the
developmental abnormality  (BE'R80).
Observed dose rate effects may also ve the
result of multitarget or muldcellular causation
of these developmental abnormalities, i.e.
cells can repair the damzge either by in-
tracellular mechanisms or cellular pre'ifera-
tion, provided the dose rate is low enough.
Furthermore, protraction of the radiation
dose over a long period can reduce the tera-
togenic effectiveness of any radiation dose by
decreasing to below the threshold level the
portion of the dose received during a parti-
cular radiosensitive period of gestation

WHAT DO WE KNOW ABOUT OTHER
SOMATIC EFFECTS OF RADIATION?

For somatic effects other than cancer and
developmental abnormalities (e.g. cataracts,
aging and infertility), the available epide-
miological and laboratory experimental data
do not suggest any increased risk of low-dose
low-LET radiation exposurs (i.e. X- and y-
rays) in human populations (BEIR72;
BEIR77; BEIR?9; Fa79a; FaB0a; ICRP66;
ICRP77; UNT72; UN77).

WHAT DO WE KNOW ABOUT RADIATION
MUTAGENES1S?

Radiation-induced transmitted genetic
effects have not been demonstrated in man,
and it appears likely that adequate infor-
mation on radiation-mutagencsis in man will
not soon be forthcoming (BEIRS0). Thus,
estimation of the genetic risk of radiation
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must be based on laboratory animal data, and
in recent years almost exclusively on labora-
tory mouse experiments. This necessarily
entails the uncertainty of extrapolation from
the laboratory mouse to man. However, there
is information on the nature of the basic
genetic lesions, which are believed to be
similar in all organisms; and several physical
and biological wvariables of radiation
mutagenesis  have been experimentally
examined in considerable detail. For these
reasons, some of the uncertainties arising in
the evaluation of somatic risks—carcino-
genesis and teratogenesis—are absent in the
estimation of genetic risk.

The current estimate of the incidence of
serious human disorders of genetic origin is
about 10.7%, or about 107,000 cases per mil-
lion liveborn offspring (BEIRS0). Estimation
of the genetic effects of radiation must 1ake
into account those which are expressed in the
L:st generation, and those expressed in {uture
generations at the time genetic equilibrium is
reached and the effect is disseminated
throughout the population. In the first
generation, it is estimated that | rad of low-
LET radiation exposure to the parents
throughout the general population will result
in an increase of about 5-75 additional
serious genetic disorders per million liveborn
offspring. Such an exposure of | rad received
in each generation is estimated to result, at
genetic equilibrium, in an increase of about
601100 serious genetic disorders per million
liveborn offspring (BEIRS0). These wide
ranges of risk estimates emphasize the limi-
tations of our current understanding of the
genetic effects of radiation on human popu-
lations. However, even within this range of
uncertainty, the genetic nisk of radiation is
nevertheless very small in relation to the
naturally-occurring '07,000 cases of serious
buman disorders of genetic origin, perhaps an
increase due to radiation equal to much less
than 0.1% of the natural rate.

HOW CAN WE APPLY THIS INFORMATION
TO THE THREE MILE ISLAND EXPERIENCE?
The heightened concern over the heaith

efects of low-level radiation has been closely
linked w the political developments of
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nuclear proliferation and to the parallel
commercial development of nuclear energy.
There is no doubt that the events of the
nuclear accident at Three Mile Island have
added enormously to a public awareness of
the potential heaith effects of low-level ragi-
ation. What happened at Three Mile Island?
What were the radiation levels? And what are
the health implications, the radiation heaith
effects, to be expected in the population liv-
ing in and around the area of Three Mile
Island?

Under normal conditions, and in the ab-
sence of any additional nuclear radiation, the
2,163.000 persons living within a S50-mile
radius surrounding Three Mile Island would
each receive about 116 mrem/yr, or an annual
collective dose (i.e. the average yearly dose
summed up for the entire population) of
about 440,000 person-rem; about 240,000
person-rem would come from natural back-
ground radiation. In contrast, the collective
dose to that population resulting from the
radioactive releases during the Three Mile
Island nuclear accident was approx. 0.5% of
the normal annual exposure rate, or about 1%
of natural background radiation (Au?9:
Fa?9%: Fa™%).

The collective dose to the population is a
measure of the potential health impact resul-
ting from the total radiation dose received by
the entire population; for the Three Mile
Island experience, the population living
within the 50-mile radius of the nuclear reac-
tor site, approx. 2,163,000 persons, were in-
cluded in the coilective dose estimate cal-
culations. Since this value is obtained by
sumr ag the estimated radiation doses,
measured in rem, received by each perton
living within the affected area the coliective
dose unit is the person-rem. The collective
dose to all persons within a 50-mile radius of
Three Mile Isiand during the first 10 days and
ouidoors based on the reliable thermolu-
minescent dosimetry available was estimated
10 be 2800 person-rem. Since most people
spent most of their time indoors and partially
shiclded by buildings, and assuming that the
radiation dose indoors was about three-
quarters of that outdoors, @ m. e accurate
collective dose to this exposed population is
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cstimated 10 be about 20 peron-rem. The
average dose 10 any individual in the popu-
Ltion living within SO miles of the nuclear
reactor plant, therefore, s estimated 10 be
about | mrem (AuT™9). The averape dose 10 an
individual living within 10 miles of the plant
is estimated 10 be about 6.5 mrem. Almost all
recorded excess exposure above background
levels occurred within a 10-mile radius. There
was no recordable radiation at levels above

dmngthencodemfhmana\tnydoud
Gjmeawmdivﬂnhhm-ﬁhn 10 miles
of the nuclear plamt is abowt 3% of the
exposure from natural backgrou»d radiatiion
annually in Harrisburg, PA, and equivalent 10
that difference of living 2 wee huDenva.
Co. T\cavenpdouol

(Fa™9%, Fa™5¢).

What does this mean in regard 10 the esti-
mation of the potential delayed or late
effects of low-level radizrion eaposure and
mepopuhtmexposedumuuﬂtlm
There are three radiation heslth effects to
consider—radiation-induced cancer, peneti-
ally-related ill-health and developmental abd-
o malities of the newborn.

E

hulcaxm if any, that might occur omthe
remaining lifetime of the 2 million persons
living within 50 miles of the Three Mile
Island nuclear plant and exposed 10 an

3

population of about 2 million people over
remaining lifetime is 541,000 (Le. 3250(!3!

cancers and 2i6.000 non-fatal cancers: The
estimated cxcess nomber of fatal and non-
fatal cance:; associated with the increase
radiztion exposure due to the nuciear ac-
cident s citremely low, probably cannot be
measured, and could be 2010, and 2 would
not be possibie 10 detect or 1o distingunsh ths
excess either in the population or i the -
Mwmdemm M

population ever if the Three Mile Island ac-
cident had not happened (AD79). Further-
more, cancers caused by radiation are no
different from any other cancers resulling
from other causes; therefore, a particular
mmbtdsmhdah\u

‘ =
tion (Ab79). If there are any additional cancer
cases, however, the number would
smn:!mnrilaotbcpossbk dtnoo-
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tiop were exposed w irem for
1000 mrem) of iradiation during thew
reproductive life span when they can produce
children. about 5-75 cases of addiionmal
paemb-nhmldm(nﬂam
re;ardation or diabetes) might be expecied m
| milliop chidres born to the wradiated
parents (BEIRS0). Genetically-raiated i
hea!th is extremely common in humans under
normal conditions; about 10.7% of all lve
births are affected Therefore, the mcrease
doe to 1000mrem of radiation would
Wavmmﬂmbcdasud




107,000 cases (an increase of only about
171000tk of 1%) of genetic disorders expected
to develop in that newborn population.
During the accident at Three Mile Island,
the collective dose 0 the reproductive cells
of the testes and the ovaries of the 2 3
persons living within 50 miles of the
power plant was estimated 1o be about
person-rem. with an average individual
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of about | mrem (Au79). In this
assuming a2 30-yr generation time, we
normaily expect abon! 3000 cases
ally-r: ated U-beaith 2mong the
28,000 live children born each year.
cases would occur i the absence of an
additional radiation exposure and would be
unrelated to the radiation from the nuclear
power plant accident. From an additional
radiation dose of | mrem above natural
background radiation resulting from - the
nuciear accident, we would expect about
00001 to about 7002 (ie a2bout 1/10.000-

-

2/1000th) additonal radiation-induced cases -
of peneucally-related Jl-bealth, This ad- -

ditional 2'1000th case is an average aumber
and s muniscule, representing less than | in
10.300.000 Give barths. Furthermore, this may
resuit vitumately in a total of no more than
about | additional case of geaetically-related
dl-health in 2 million liveborn children during
all generations in the future. This aumber of
additional cases is so small that it can never
be detected or distinguished, if it does occur,
among the cases of genetically-related il
heaith in each generanon during all future
human existence. We can conclude. there-
fore, it is probable that there will be no
detectable cases of genetically-related @l
beaith resulting from the radiatios exposure
o the general population following the
acoxdent at Three Mile Isiand (AD79).

In the approx. 2.160.000 peopls who live
#ithin the 50-mile radius of Three Miie
Island, it was estimated. based on vital sta-
tsiics data, about 28,000 children were born
@ 1979 Ia this newborn population, about
300 children would normally be expected to
®e born with developmental abnormalities in«
the absence of any added radiation exposure
33 a3 resuit of the acodent at Three \Mile
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threatened, but who was threatened. We have
found. in all the behavioral studics. that the
major measures of objective threat vemming
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from the accident were whether a person was
living within or living outside the S-mile
radius of Three Mile Islund; and having or
not having preschool age children in one’s
{om 'y. For the workers, an added measure of
objective threat was whether they worked at
the Three Mile Island nuclear plant, rather
than at the Peach Bottom piant, at the time of
the accident. For teenagers, an added
measure of objective threal was whether
their families left the area or not following
the accident, because this was a factor out-
side the control of the teenagers themselves
Demoralization is a term used to describe
the psychological symptoms and reactions a
person is likely to develop when he finds that
he cannot meet the demands placed on him
by his environmeat, and cannol exincale
himself from his predicament. Such sources
of intractable predicaments include, for
example, situations of extreme environmental
stress. such as combat or naiural disasters,
and physical illnesses, especially those that
are chronic. Demoralization is something like
an elevated temperature of the body; it tells
us that there is someinhing wrong, but it does
not in itself tell us what is wrong.
Demoralization was sharply elevated im-
mediately after the nuclear accident, but dis-
sipated rapidly among most groups. A sub-
stantial minority, about 10% of the heads of
households showed severe demoralization
right after the accident that was directly
attributable to the accident itself. The most
demoralized persons were heads of house-
holds and teenagers living within 5 miles of
Three Mile Island, and mothers and teenage
siblings of preschool children. Teenagers who
left the area temporarily were more dis-
tressed than those who did not. Levels of
demoralization among workers at the Three
Mile Island nuclear plant were high in com-
parison to the Peach Bottom nuclear plant
workers, and in males in the general popu-
lation, several months after the accident.
Although the perceived threat o physical
health from the nuclear accident was higher
in the general population immediately after
the accident than later on, most people were
considerably reassured by July. Workers at
both the Three Mile Island and Peach Bottom

plants also expressed a fairly low level of

concern about the threat of their work situa-
tion t¢ their physical health. However, wor-
kers at the Three Mile Island plant were more
uncertain about health effects than w yrkers at
Peach Bottom plant. Household heads living
within § miles of Three Mile Island were
more uncertain than those living outside the
ares. And mothers of preschool children in
the Three Mile Island area feit more un-
certain than mothers of preschool children in
Wilkes-Barre, the city studied for com-
parison.

Feelings in th: population within 20 miles
of Three Mile Isiand about continuing to live
in the area were mixed and uncertain. Rela-
tively unfavorable attitudes, though still
generally uncertain rather than negative, were
expressed by people living within S miles of
Three Mile lsland, and by mothers of pre-
school children. The only group with some-
what negative attitudes was those at risk on
two counts: the mothers of preschool chil-
drea who lived within 5 miles of Three Mile
Isiand.

Attitudes toward nuclear power and reac-
tivation of the Three Mile Island nuclear
power plants No. 1 and No. 2 in the general
population living within 20 miles of the plant
showed uncertainty, with 2 jeaning toward
negative feelings. Mothers of preschool chil-
dren expressed the most negative attitudes.

Among people living in the 20-mile area
around Three Mile Island distrust of federal
and state authorities and of the utilities was
high immediately after the accident. Although
it was somewhat lower in May, as early as
can be estimated, it continued to be higher
than the average in the nation throughout the
period of the study. Workers ai both the
Three Mile Island and the Peach Bottom
nuclear power plants, like the general popu-
lation, expressed considerable distrust of
federal and state authorities. They diverged
from the general population, however, in
expressing generally trusting attitudes toward
the utilities. Workers at both the Three Mile
Island and the Peach Bottom nuclear plants
expressed fairly low levels of concern about
the future of their occupation. They also
were similar in perceiving people in their
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communities as holding less than positive
attitudes toward them. Since there was no
evidence of a difference between the workers
at the Three Mile Island and Peach Bottom
nuclear plants on these matters, neither of
these findings contributes to understanding
the basis for the elevated level of demoral-
ization among the Three Mile Island nuclear
workers that continued to be evident in
August 1979 and throvh September 1979
when the study ended.

WHAT CAN WE CONC!.UDE ON THE HEALTH
EFFECTS OF THE ACC DENT AT THREE MILE
IS1 AND?

Based on the bes: available dosimetric and
demographic information, it is estimated that
between 28 March and 15 April 1979, the
collective dose resulting from the radioac-
tivity released to the population living within
a SO-mile radius of the Threc Mile Island
nuclear plant was approx. 2000 person-rems.
The estimated annual collective dose to this
population from natural background radiation
is about 240,000 person-rems. Thus, the in-
crement of radiation dose to persons living
within a 50-mile radius due to the accident
was somewhat less than 1% of the annual
natural background level. The average dose
to a person living within 5 miles of the
nuclear plant was calculated to be about 10%
of annual background radiation and probably
was less. The maximum estimated radiation
dose received by any one individual in the
general population (excluding the nuclear
plant workers) during the accident was
70 mrem. On the basis of present scientific
knowledge, the radiation doses received by
the general population as a result of exposure
to the radiovactivity released during the ac-
cident were so small that there will be no
detectable additional cases of cancer,
developmental abnormalities, or genetic ill-
health as a consequence of the nuclear reac-
tor accident at Three Mile Island (Ab79).

During the period from 28 March to 30
June thrae Three Mile Island nuclear workers
received radiation doses of about 3-4rem;
these levels exceeded the Nuclear Regulatory
Commission's maximum permissible quar-
terly dose of 3rem (Au79). The process of

cleanup and recovery presents a special situ-
ation with regard to potential health effects,
since these activities present additional
source' of possible radiation exposure to the
nuclear workers and to the general population
living in the area.

The major health effect of the accident at
Three Mile Island was that of a pronounced
demoralizing effect on the general population
in the Three Mile Island area, including
teenagers and mothers of preschool children,
and the nuclear plant workers (Do79).
However, this eflect proved transient in all
groups studied except the nuclear workers,
who continue to show relatively high levels
of demoralization months afier the accident.
Moreover, the groups in the general popu-
lation ard the workers, in their different
ways, have continuing problems of trust that
stem directly from the Tt ree Mile Island ac-
cident. For both the nuclcar worker. and
general population, the mental health and
behavioral effects are understandable in
terms of the objective realities of the threats
they faced during the nuclear accident at
Three Mile Island.

But what have we learned about nuclear
reactor safety and health from the experience
of Three Mile Island? The present scientific
evidence and the interpretation of the avail-
able human data {rom epidemiclogical sur-
veys can draw very few firm conclusions on
which to base scientific public health policy
for protection standards for low-level radia-
tion in the nuclear industry. However, even
in the normal operation of nrclear reactor
plants for the generation of electricity, based
on the radiation risk estimates we have been
able to ascertain with reasonable reliability,
any lack of precision does not minimize the
need to limit radiation exposure in all societal
activities involving ionizing radiations to
levels at which the risk to health are accept-
able. Nor does it minimize the conclusion
that such risks to health are extremely small
when compared with those available from
alternative options, and those normally ac-
cl;pted by society as the hazards of everyday
life.

But nuclear reactor accidents are not nor-
mal societal activities. Radiation is different.
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It is gratuitous and sclf-serving to conclude
that more people die in coal-mining and oil-
drithng accidents than in the nuclear energy
activities. And it is not enough 1o conclude
that no one died at Three Mile Island. The
matters are complex and the solutions are
elusive. When compared with the benefits
that soci=ty has established as goals derived
from the necessary activities of energy
production, it is now both apparent and im-
perative that society must establish and
maintain appropriate stundurds and seek ap-
propriate procedures which continue 1o
assure that its needs and services are met with
the lowest possible risks, both to the individual
and to society.
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5711 Summerset Drive
Midland, Michigan 48640
February 6, 1981

John Ahearne, Chairman
Nuclear Regulatory Commission
Washington, D. C. 20000

Dear John Ahearne:

Pecently )1 attended the annual meeting of the American As-
sociation for the Advancement of Science in Toronto.

One of the seminars that I attended, called "Health Risks
Associated with Energy Technologies,” included Dr. Reginald L.
Gotchy of the Nuclear Regulatory Commission. His topic was "Risk
from Nuclear Power."

I was so incensed by the compleie whitewash of the health
risks of nuclear power that I am moved to write to you about it.
One fission product of greatest concer. is plutonium. Incredibly,
Dr. Gotchy did not even mention the word.

Comparing radiation doses from Thr.e Mile Island with what
people get in Denver every day is also grossly misleading. Moni-
tors are not going off scale in Denver as they did at Three Mile
Island. No one is considering passing out vials of potassium io-
dide to block iodine~13] uptake in the thyroid as they did at Three
Mile Island. Dr. Gotchy mentioned none of these facts--nor the
feast that the Esmeny Commission recommended people around every
plant be givel potasﬁium iodide to take in case of accidental re-
leases.

Dr. Gotchy's

In contrast to / misleading kind of information on a sub-
ject of utmost importance to the people of this country, 1 am send~-
ing you documentation that 1 have received from Dr. Gordon MaclLeod
and friends in Pennsylvania. Dr. Macleod was direcior of public
heaith of Pennsylvania when the Three Milc is’and accident oc-
curred, and was appointed only three weeks prior to the accident
by Governor Thornburg for that office be.ause of his exceptional
gqualifications for the positiorn.

Dr. MacLeod's attempts tc do a responsible job of gathering
and making public health data following that accident were re-
pressed and he was forced to resign. He has pursued the problem
of the serious deficiencies in public health care in relation to
nuslear power. The address he gave before the Physicians for So-
eial Responsibility at Columbia University on November 22, 1980
(enclosed), clearly describes those deficiencies and also analyzes
the defects and cover-ups of the official position that the Dept.
»f Public Health of Pennsylvania has taken on the healt: data re-
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lated to Three Mile lsland. He also points out how negligent the
NRC has been in following up health effects data immediately fol-
lowing the accident which could have been an important source of
data for better public health care following accidents.

The NRC is doing a grave disservice to the people of this
country by sending out whitewash artists like Dr. Gotchy to dis-
cuss health risks of nuclear power, How can you believe you can
get away with that type of presentation before a knowledgable au-
dience such as you have at AAAS meetings? The fact that the pub-
lic at large is routinely given this type of information by NRC
spokespersons sickens me., This is a majos reason why the public
distrusts the NRC and the nuclear industry--they increasiogly are
discovering from accidents and severe harm to people to what an
extent members of the nuclear establishment are misrepresenting
and have been misrepresenting to people the health risks of nuclear
power for years.

Those of us who study the technical literature realize to
what an extent the NRC is failing to act upon scientific medical
information to protect the public as the NRC is charged to do.

Dr. MacLeod makes some definite and sensible suggestions for
improving public health care in the area of nuclear power plants.
I hope you will act on it.

while I am sending copies of this letter to all other com=-
missioners of the NRC, I am not including all the enclosures. I
hope that you will make those available to them.

Yours sincerely,

——

4

S laans It iiltcr
Mary Sincf;ir

MS/sh

Encls.

Cec: Joseph Hendrie
Peter Bradford
Victor Gilinsky
Senator Don Riegle
Senatory CArl Levén
Congressman Don Albosta
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Gorpors K. Macleon, M.D., F.A.C.P.**

A NEAR NUCLEAR CATASTROPHE OZCURRED JUST OVER A YEAR AND A HALF
A0 AT THREE MILE ISLAND. [T WAS AN ACCIDENT THAT JUST COULDN'T HAPPEN——
AFTER ALL, NUCLEAR POWER PLANTS WERE BUILT SO SAFELY THEY COULD NOT
POSSIBLY AFFECT THE PUBLIC'S HEALTH,

YOUR BEING HERE REFLECTS A COUCERN ON YOUR PART FCR THE HEALTH IMPACT
OF THAT ACCIDENT, ESPECIALLY AS TT CCULD RELATE TO THE NUCLEAR POWER PLANT
AT Inp1an Pornr,

AD, | COMEND YOU FOR THAT CONCERN,

SHORTLY BEFORE THE ACCIDENT AT THREE MILE IsLanp, | was PERSUADED
BY THE NEW COVERNOR OF PENNSYLVANIA TO TAKE A TWO-YEAR LEAVE OF ABSENCE
FROM * € UNIVERSITY OF PITTSBURGH TO BECOME PENNSYLVANIA'S SECRETARY OF
HEALTH, | ACCEPTED THE APPOINTMENT IN THE SPIRIT THAT PUBL.C SERVICE IS
BOTH A PRIVILEGE AND AN OBLIGATION, THE PEnnsyLvanIA HeaLH DeprgmMenT
WAS RATED BY ONE COLLEAGUE AS S0TH ouT oF 50 AND NEEDED TO BE RESTRUCTURED,
AFTER ALL. 'T HAD NO PLACE TO GO, BUT UP,

JUST TWELVE DAYS AFTER BEING SWORN IN AS SECRETARY OF HeALTH, | HAD TO
FACE THE TMI ACCIDENT, THE LIKES OF WHICH HAD NEVER BEEN THRUST UPON A
PUBLIC HEALTH OFFICER ANYWHERE IN THE WORLD,

*Prep, FOR PRESENTAgocON For THE New York Cm ao O Ve
S OF PHYSICIANS FOR .JPONSIBILALD ¢

AT 1A UNIVERSITY INTERT.AT!(I%L ['FFAIRS n‘om [} ViesT L18TH

StreeT, New York Crty,

"'PROFESSOP AND CHatRMan OF HEaLTH SERvICES /\mxmsmrm, GRADUATE
ScHooL OF PUBLIC HEALTH anD AssoctaTe CLINICAL Rorsisgo of “enicine, ScHooL
oF PEDICINE, UNIVERSITY OF PITTSBURGH, P1TTSBIURGH, P\ 15261,
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MORE THAN ANY OTHER SINGLE EVENT, TMI POINTED UP VERY ABRUPTLY--
“ MOST EXPLOSIVELY—THE DEFICIENCIES IN AT LEAST ONE OF THE NATION'S
HEALTH DEPARTMENTS.

BUREAUCRATIC AND POLITICAL DECISIONS HAD CARVED UP THE PENNSYLVANIA
DepARTVENT OF HEALTH over THE PAST 10 10 15 YEARS. (Ong EFFECT OF THE
POLITICS OF PUBLIC HEALTH CAN BE SEEN ON THE FIRST SLIDE WHICH SHOWS THE
DECREASING PERCENTAGE OF TOTAL STATE DOLLARS ALLOCATED TO THE HEALTH
DEPARTMENT,

(SLipe #1 - Percentace oF STATE DoLLARs 1O HeEALTH)

WHEN | WAS CALLED ABUT THE ACCIDENT EARLY IN THE MORNING OF MarcH 28,
1979, wHat ©ip | FIND?

THERE WAS NOT EVEN A BOOK ON RADIATION MEDICINE IN THE DEPARTMENT.
WORSE YET, THE MEDICAL LIBRARY HAD BEEN COMPLETELY DISBANDED TWO YEARS PRE-
VIOUSLY SOR BUDGETARY REASONS.

THere waS NO BUREAU OF ReDIATION HeaLTH IN THE Heaitd DeparmienT, ThAT
WAS IN THE DEPARTMENT OF ENVIRONMENTAL RESOURCES.

No OFFICE oF MENTAL HEALTH. THAT was IN THE DEPARTMENT OF WELFARE.

No OccupaTionAL HEALTH. IT was ALSO IN THE DEPARTMENT OF ENVIRONMENTAL
RESOURCES=-WITH NO PHYSICIANS ON ITS STAFF,

Nor DID THE GOVERNOR HAVE THE CAPACITY TO BRING TOGETHER PENNSYLVANIA'S
SCATTERED HEALTH RESOURCES, DESPITE THE INTENSE MENTAL STRESS DURING THE
TMI CRISIS, NO ONE FROM THE OFFICE OF MENTAL HEALTH EVER SAT IN ON A
BRIEFING SESSION WITH THE GOVERNOR.

IN SHORT, THERE WAS LITTLE OR NO CAPACITY WITHIN THE DEPARTMENT OF
HEALTH—NOR ELSEWHERE IN THE STATE--TO DEAL WITH THE EXTRAORDINARILY SERIOUS
HEALTH PROBLEMS FACING US,



PERCENTAGE OF TOTAL STATE DOLLARS ALLOCATED TO THE HEALTH DEPARTMENT*
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*From 1968 to 1978 the state budget increased from 2 016 to 5 B86 billon dollars.

SOURCE Bureaw of Fiscal Management. Pennsyhveia Degortment of Hesith
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THE MANAGEMENT OF THE ACCIDENT WAS LEFT--AND CONTINUES TO BE LEFT--

ALL TOO MUCH TO ENGINEERS AND PHYSICISTS--ANOTHER POLITICAL DECISION.
THERE WAS LITTLE OR NO PHYSICIAN INPUT BY STATE AND FEDERAL GOVERNMENT
INTO THE MANY DECISIONS MADE PRIOR TO THE ACCIDENT., THERE WAS LITTLE OR
NO PHYSICIAN IMPUT INTO DECISIONS MADE IN THE DAYS IMMEDIATELY FOLLOWING
THE ACCIDENT, AD | AM SORRY TO SAY, THERE REMAINS LITTLE OR NO PHYSICIAN
INPUT INTO DECISIONS MADE EVEN TODAY RELATIVE TO THE FR:NETIC ATTEMPTS TO

CLEAN UP RADICACTIVE DEBRIS FROM THE ACCIDENT,

IN FACT, RADIATION HEALTH PROTECTION WAS, IS, AND PROBABLY WILL BE
DOWNPLAYED UNTIL WE HAVE A NUCLEAR ACCIDENT WITH VISIBLE SIGNS OF RADIATION
DAMAGE OR UNTIL CITIZENS SERVED BY STATE AND LOCAL HEALTH DEPARTMENTS
BECOME SUFFICIENTLY CONCERNED TO DO SOMETHING ABOUT RADIATION PROTECTION.

LET’S BRIEFLY FEVIEW THE EXTENT TC WHICH PUBLIC HEALTH IS BEING IGNORED
IN THIS NUCLEAR AGE,

FIRST LET'S GO BACK IN HISTORY—T0 THE 1950s. SoME OF YOU WILL RECALL
THE NEAR ECSTASY WITH WHICH AMERICANS WELCOVED THE NATION'S COMMITMENT TO
NUCLEAR ENERGY. [UCH OF THE ECSTASY WAS SPAWNED BY THE PROMISE THAT WE
HAD EMBARKED ON A NEW MISSION--"ATOMS FOR PEACE”—IT WAS CALLED, AWD THE
PRODUCT OF THAT MISSION WOULD BE CLEAN, SAFE AND CHEAP ENERGY FOR ALL,

AD WE BELIEVED THAT PROMISE, AND UNTIL RECENTLY, WE KNEW THAT NUCLEAR
ENERGY WAS SAFE. (R | SHOULD SAY, WE THOUGHT IT WAS SAFE, THIS TOTAL
ASSURANCE OF SAFETY STILL PREVAILS IN MANY QUARTERS TODAY, BUT THAT ASSURANCE
OF SAFETY WAS SHATTERED BY THREE MILE [SLAD WITH POTENTIALLY SERIOUS
CONSEQUENCES IN THE DAYS AND MONTHS FOLLOWING MarcH 28, 1979,
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IN FACE OF THE RELEASE OF LOW LEVELS OF RADICACTIVITY, IT SEEMED THAT
NO OFFICIALS OUTSIDE OF PROFESSIONAL HEALTH CIRCLES COULD APPRECIATE THE
POTENTIAL FOR HEALTH HAZARDS FROM THE ACCIDENT, THEY NEEDED TO SEE PEOPLE
BEING CARTED OFF VOMITING FROM RADIATION SICKNESS. OR, PUT ANOTHER WAY--
THERE WAS NO BLAST, SO THERE WAS NO HEALTH HAZARD, THAT'S 7HE ATTITUDE THAT
SEEMED TO REIGN AMONG NUCLEAR ENGINEERS AND RADIATION PHYSICISTS.,

AND THAT 1S THE ATTITUDE THAT | CONFRONTED AFTER BEING SWORN IN AS
SECRETARY OF HEALTH,

FOR YEARS, WE HAD BEEN SO THOROUGHLY IMBUED WITH THE IDEA OF SAFE
NUCLEAR POWER THAT WE HADN'T EVEN ALLOWED OURSELVES TO THINK ABOUT A
NUCLEAR ACCIDENT=--LET ALONE PREPARE FOR ONE,

EVEN THOUGH WE HAVE HAD NUCLEAR REACTORS IN PENNSYLVANIA FOR YEARS,
THERE WAS NO REGULARLY EMPLOYED PHYSICIAN EXPERT IN RADIATION MEDICINE IN
THE HEALTH DEPARTMENT, NOR ANYWHERE ELSE IN PENNSYLVANIA STATE GOVERNMENT,
WE WERE NOT PREPARED TO GRAPPLE WITH THE HEALTH CONSEQUENCES OF NUCLEAR
RADIATION EXPOSURE, BECAUSE THE STATE HEALTH DEPARTMENT HAD DONE NO FRIOR
PLANNING FOR SUCH AN EVENT,

SHORTLY AFTER THE ONSET OF THE ACCIDENT, | PROPOSED THE ESTABLISHMENT
of A Division oF RaDIATION HEALTH WITHIN THE DEPARTMENT. REGRETTABLY--
THE GOVERNOR'S OFFICE REJECTED THIS PROPOSAL ON THE BASIS OF CONS!DERATIONS
HAVING NOTHING WHATEVER TO DO WITH HEALTH STATUS--YET ANOTHER POLITICAL
DECISION. DENIAL OF My PROPOSAL TO STAFF A DIvision oF RADIATION HEALTH
HAS STRIPPED PUBLIC HEALTH IN PENNSYLVANIA OF ITS MANDATE TO PROTECT THE
HEALTH OF ITS PEOPLE AND TO PREVENT DISEASE--PARTICULARLY IN CASE OF A
NUCLEAR ACCIDENT,
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WHAT WE HOPED TC DO WAS TG ASSIST PHYSICIANS AND HOSPITALS STATEWIDE
IN ADDRESS!NG A VAST ARRAY OF TECHNICAL ISSUES=-MORAL DILEMMAS IF YOU
WILL==THAT HAVE BEEN THRUST UPON THE MEDICAL PROFESSION BY A TECHNOLOGY
THAT HAS OUTSTRIPPED PREVIOUS GUIDELIYES AND CONCEPTS GOVERNING OUR
PROFESSIONAL BEHAVIOR,

LET US BRIEFLY CONSIDER THE FUNCTION OF STATE AND LOCAL HEALTH
DEPARTIENTS IN PLANNING AND DIRECTING RESPONSES TO RADIOLOGIC EMERGENCIES,

THE "RIMARY ROLE OF STATE AND LOCAL HEALTH DEPARTMENTS IS THE PROTECTION

OF THE PUBLIC'S HEALTH,

IN CASE O RADIATION EXPOSURE HEALTH DEPARTMENTS MUST GIVE PARAMOUNT
ATTENTION TO ITS EFFECTS ON HUMANS, AND THEY MUST ALSO WORK COOPERATIVELY
WITH THOSE AGENCIES THAT COLLECT DATA AND MEASURE CONTAMINATION OF AIR,
WATER, SOIL, FOOD~-AFFECTING OUR HOMES, OUR CHILDREN, OUR CROPS, OUR
ANIMALS, ET CETERA.

IN EMERGENCY PLANNING FOR A RADIATION EMERGENCY, THE RESPONSIBILITY
OF HEALTH DEPARTMENTS IS TO ENSURE THAT THERE ARE SUFFICIENT PROFESSIONAL
AND ORGANIZATIONAL RESOURCES AT THE STATE OR LOCAL LEVEL TO MEET WHATEVER
HEALTH EMERGENCIES MAY OCCUR,

SUCH PLANNING INVOLVES AN INVENTORY OF BOTH PUBLIC AND PRIVATE RESOURCE
AND THE INITIATION OF APPROPRIATE STEPS TO ENSURE THEIR AVAILABILITY IN AN
EMERGENCY,

HEALTH PROFESSIONAL RESOURCES ARE ESSENTIAL AND MUST BE READILY
AVAILABLE FOR A RADIOLOGICAL EMERGENCY PLAN TO WORK.

IN PLANNING FOR A RADIATION EMERGENCY, THE FIRST QUESTION TO ASK 1S
WHAT ARE THE IMMEDIATE AND LONG-TERM EFFECTS ON THE PUBLIC'S HEALTH. THIS

REQUIRES PREPLANNING USING BASELINE DATA AVAILABLE TO MOST HEALTH DEPARTMENTS

HERE WE CAN CALL UPON MORBIDITY DATA AND VITAL STATISTICS: PRIMARILY LIVE
BIRTHS, INFANT DEATH RATES, AND HYPOTHYROIDISM RATES,

S

®

-~
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IN ADDITION, PREPIANNING REQUIRES KNOWLEDGE OF WHAT HEALTH DATA IS
TO BE COLLECTED, OF THE DEMOGRAPHIC CHARACTERISTICS OF THE POPULATION AT
RISK, AS WELL AS THE AVAILABILITY OF HOSPITALS, PHYSICIANS, OTHER MEDICAL
AND LOGISTICAL RESOURCES NEEDED TO HANDLE A RADIOLOGIC EMERGENCY,

SUCH BASELINE REFERENCE DATA SHOULD BE COLLECTED AROUND EACH NUCLEAR
FACILITY EVEN BEFORE IT 1S INSTALLED--A'C IN THE CASE OF INDIAX POINT,
CERTAINLY BEFORE IT RESUMES OPERATING,

IN ESSENCE, THEN, PREPLANNING FOR A RADIATION EMERGENCY PROVIDES A
DATA BASE FOR DECISION MAKING BEFORE, DURING, AND AFTER THE EMERGENCY.

AT THIS POINT, LET ME STATE MY POSITION CLEARLY. ALTHOUGH [ AM
UNALTERABLY OPPOSED TO HUCLEAR WARFARE, | DO NOT HAVE 2 BIAS AGAINST NUCLEAR
ENERGY, WHILE MANY OF YOU MAY NOT SHARE MY POSITION TOWARD NUCLEAR POWER,
| AM SURE WE WOULD ALL AGREE TO BE PREPARED IN CASE A RADIATION EMERGENCY
WERE TO OCCUR., | PERSONALLY PELIEVE THAT NUCLEAR POWER CAN BE MADE RELATIVELY
SAFE IF WE DON'T IGNCRE THE PUBLIC HEALTH LESSONS OF THE PAST,

IN OTHER WORDS, | BELIEVE THAT HEALTH PROFESSIONALS HAVE A RESPONSIBILITY--
AND SICIETY THE RIGHT==TO KNOW HOW RADIATION AND THE PRODUCTION OF NUCLEAR
ENERGY AFFECTS THE HUMAN BODY AND ITS BEHAYIOR INSOFAR AS WE KNOW IT,

BUT, WHAT DO WE KNOW?

WE KNOW THAT DIAGNOSITC RADIATION HAS BEEN A BOON TO MANKIND==BUT IT
CAN RESULT IN FETAL ABNORMALITIES,

WE KNOW THAT THERAPEUTIC RADIATION HAS PROLONGED LIFE IN MANY INSTANCES=-
BUT IT CAN RESULT IN RADIATION SICKNESS, INCREASED BLEEDING, AND INFECTION,

AND, TO DATE, WE KNOW THAT NUCLEAR POWER PLANTS HAVE BEEN RELATIVELY
SAFE--BUT THEY CAN HAVE ACCIDENTS WHICH RESULT IN PHYSICAL AND PSYCHOLOGICAL
DAMAGE OVER A WIDE GEOGRAPHIC AREA,
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WHAT'S MORE, WE KNow FRoM THE UNITED Nations ScientiFic CoMiTTEE
oN THE EFFECTS OF ATOMIC RADIATION THAT THE MOST IMPORTANT EFFECT OF "LOW
DOSES OF RADIATION IS THE OCCASIONAL INDUCTION OF MALIGNANT DISEASES.”

EVEN WITH ALL WE KNOW, THERE 1S MUCH WE DON'T KNOW. WE DON'T KNow
MUCH ABOUT AGE-RELATED RESPONSES TO LOW DOSE RADIATION EXPOSURE, WE DON'T
KNOW MUCH ABOUT THE RESPONSE TO ONE-TIME EXPOSURE VERSUS CONTINUOUS EXPOSURE,
AND, MOST IMPORTANTLY, WE DON'T KNOW VERY MUCH AT ALL ABOUT THE PATHOLOGICAL
RESPONSE TO THE INTERACTION OF LOW DOSE RADIATION WITH OTHER EXPOSURES.

WITHOUT ANY PROFESSIONALLY COMPETENT RADIATION MEDICINE PERSONNEL IN
PENNSYLVANIA'S DEPARTMENT OF HEALTH, WE WERE--AND STILL ARE--ILL-EQUIPPED
TO RESPOND TO THE EFFECTS OF EITHER LOW OR HIGH DOSE RADIATION EXPOSURE
FROM A NUCLEAR REACTOR ACCIDENT,

IN ANY STATE OR LOCALE AT RISK OF EXPOSURE TG A WUCLEAR REACTOR ACCIDENT,
A RADIOLOGICAL HEALTH UNIT NOW MUST BE DEEMED TO BE AN ESSENTIAL PUBLIC
HEALTH ACTIVITY,

ANY RADIOLOGICAL EMERGENCY RESPONSE PLAN MUST NOT OVERLOOK POPULATION
DENSITY FOR AT LEAST 20 MILES AND MAYBE UP TO 50 MILES AROUND EXISTING OR
PROPOSED NUCLEAZ REACTOR SITES. [N LIGHT OF PENNSYLVANIA'S LACK OF
PREPAREDNESS FOR A NUCLEAR ACCIDENT EVEN AFTER TMI, THE PUBLIC HEALTH AND
SAFETY OF MILLIONS OF NeEw YORKERS WOULD BE AT RISK IF AN ACCIDENT WERE TO
OCCUR AT INDIAN POINT,

As A FIRST STEP TOWARD DEVELOPING AN EMZRGENCY RESPONSE PLAN, ZVERY
STATE AND LOCAL HEALTH OFFICER IN THE VICINITY OF A NUCLEAR REACTOR SHOULD
LEARN THE CLINICAL EFFECTS OF ACUTE IONIZING RADIATION DCSES.

(SLipe #2 - Sumary oF CLInicAL EFFeCTS)

THIS PARTICULAR CHART SHOWS RADIATION EFFECTS AT VARIOUS LEVELS OF

EXPOSURE, BUT DOES NOT INCLUDE ACUTE RADIATION THYROIDITIS OR FETAL EFFECTS.
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NOR DOES IT SHOW LONG TEPM EFFECTS ON THE THYROID GLAND, THE GENETIC
APPARATUS, OR THE LIFE SPAN,

NOR DOES IT SHOW SUCH DEFECTS AS REDUCED BODY SIZE, MICROCEPHALY, AND
MENTAL RETARDATICN, |

NOR DOES IT SHOW THE LONG TERM CARCINOGENIC EFFECT LEADING TO SOLID
TUMORS AND LEUKEMIA,

DURING THE ACCIDSNT, THE MAXIMUM ESTIMATED RADIATION DOSE OFF &TE WAS
CALCULATED TO BE LESS THAN 100 MILLIREM., BECAUSE OF THIS VERY LOW (:iVEL OF
EXPOSURE, | STILL BELIEVE WE MAY NOT BE ABLE TO MEASURE RADIATION EFFECTS
ON THE EXPOSED POPULATION EVEN THOUGH IN APRIL 1979 THE SECRETARY OF THE THEN
DEPARTMENT OF HEALTH, EDUCATION AND WELFARE ANNOUNCED THERE WOULD BE BETWEEN
ONE AND TEN FATAL CANCERS AND THE SAME NUMBER OF NON-FATAL CANCERS IN THE
EXPOSED PoPULATION TO TMI,

IN FACE OF REPEATED HUMAN ERROR AT THE REACTOR SITE AND ELSEWHERE, EVEN
WITH MY LIMITED KNOWLEDGE OF RADIATION EFFECTS, | WAS LOATHE TO ACCEPT
ENGINEERING ESTIMATES OF THE SAFETY oF TMI.

ON DAY TWO OF THE ACCIDENT, | RECOMMENDED AND ON DAY THREE URGED THE
GOVERNOR IN THE STRONGEST POSSIBLE TERMS TO CALL FOR THE DEPARIURE OF
PREGNANT WOMEN AND YOUNG CHILDREN FROM AN AREA WITHIN FIVE MILES OF THE TMI
PLANT, BuT—AND [ HOPE YOU GRASP THE SIGNIFICANCE OF THIS=-THE STATE'S
RADIATION PHYSICISTS AND NUCLEAR ENGINEERS DID NOT AGREE WITH MY RECOMMENDATION,
LIKE SO MANY OTHER TECHNICIANS RESPONSIBLE FOR MONITORING THE ADVERSE
EFFECTS OF TECHNOLOGY, THEY THRUST THEMSELVES INTO THE POSITION OF MAKING
MEDICAL AND PUBLIC HEALTH JUDGMENTS. ON DAY TWO, NON-MEDICAL JUDGMENT WAS
ACCEPTED IN THIS MATTER, WHICH INDEED SHOULD HAVE BEEN DECIDED ON NO OTHER
BASIS BUT THE PUBLIC'S HEALTH. FINALLY, iT TOOK THE ENDORSEMENT OF THE
NucLEAR ReGULATORY Camission’s CHAIRMAN, JOSEPH HENDRIE, A NUCLEAR ENGINEER,
TO CONVINCE THE DOVERNOR TO ISSUE HIS DIRECTIVE FOR THE DEPARTURE OF PREGNANT
WOMEN AND YOUNG CHILDREN ONE DAY LATER.
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ISN'T THAT INTERESTING, A PHYSICIAN AND PUBLIC HEALTH PROFESSIONAL
WARNS OF POTENTIAL HEALTH IMPACTS OF RADIATION AMD THE WARNING GOES
UNHEEDED, NOT UNTIL A NUCLEAR ENGINEER SUPPORTS THE WARNING ARE THEY
ACCEPTED, CERTAINLY AN ALICE IN WONDERLAND APPROACH TO SOUND PUBLIC
HEALTH DECISIONS.,

THE DOMINANCE OF ENGINEERING AND PHYSICS OVER HEALTH DID NOT FLAG
AFTER THE ACCIDENT, SIX MONTHS AFTER THE ACCIDENT, THE GOVERNOR CALLED
TOGETHER SEVERAL STATE OFFICIALS TO PLAN FOR THE CLEAN-UP PROCEDURE AT
I, Nosopy Fro THE DEPARTMENT OF HEALTH WAS PRESENT. BECAUSE NO ONE
FROM THE DEPARTMENT OF HEALTH WAS INVITED.

My RECOMMENDATION FOR PREGNANT WOMEN AND YOUNG CHILDREN TO LEAVE THE
AREA WAS BASED UPON SEVERAL CONSIDERATIONS., TO BEGIN WITH, WE WERE DEALING
WITH TOO MANY UNKNOWNS--NOT THE LEAST OF WHICH STE'MED FROM CONFLICTING
REPORTS OF LEVELS OF RADIATION EMANATING FROM THE PLANT, FURTHER, VE WERE
COMMITTED TO EXERCISING EXTREME CAUTION IN THE INTEREST OF THE PUBLIC'S
HEALTH,

MOST PEOPLE KNEW ENOUGH TO BE CONCERNED ABOUT CONGENITAL MALFORMATIONS
AND CANCER THAT COULD RESULT FROM RADIATION., BUT WHAT THE PUBLIC DID NOT
KNOW-=AND DOESN'T REALLY KNOW YET—1S THAT RADIOISOTOPES OF IODINE ARE
AMONG THE MOST ABUDNANT BY-PRODUCTS OF NUCLEAR FISSION, MOR DID PREGNANT
WOMEN KNOW THAT HIGH LEVELS OF RADIOACTIVE IODINE CAN HAVE SUCH A
DEVASTATING EFFECT ON THE FETAL THYROID GLAND WHICH, IF DESTROYED CAN
CAUSE CRETINISM WITH SEVERE MENTAL RETARDATION IN INFANTS IN THE FIRST FEW
MONTHS OF LIFE,
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THERE WAS ANOTHER THREAT PRESENT AT TMI--PERHAPS A MORE SIGNIFICANT
THREAT THAN POSSIBLE THYROID DAMAGE, WHICH 1S TREATABLE. AS HEALTH
OFFICIALS, WE WERE FULLY AWARE OF THE RISING LEVEL OF CONCERN-—IN SOME
CASES OUTRIGHT PANIC-~AMONG THE GENERAL PUBLIC AS CONFLICTING REPORTS OF
RADIATION FALLOUT MOUNTED IN THE NEWS MEDIA. WE KNEW FULL WELL THAT FEAR OF
RADIATION——HOWEVER UNREASONABLE THAT FEAR MAY HAVE BEEN--COULD CAUSE HEALTH
IMPACTS AS DAMAGING AS ACTUAL RADIATION ITSELF. SUCH FEAR CAN PRODUCE
REAL PSYCHOLOGICAL, IF NOT, PHYSIOLOGICAL, CHANGE.

MORE THAN A YEAR AFTER THE ACCIDENT, A HErsHEY IEDICAL CENTER STUDY
REPORTED A SURPRISING PERSISTENCE OF ANXIETY AMONG A LARGE PART OF THE
POPULATION NEAR THREE MILE ISLAND., THE HEALTH EFFECTS OF THIS DISTRESS
INCLUDED INCREASES OF 113 PERCENT IN THE NUMBER OF PERSONS USING SLEEPING
PILLS AND 83 PERCENT IN THOSE USING TRANQUILLIZERS. ALSO 14 PERCENT USED
MORE ALCOHOL AND 32 PERCENT SMOKED MORE CIGARETTES.

ELOGUENT TESTIMONY, INDEED, TO THE STRESS THAT GRZW OUT OF THE ATMOSPHERE
surrROUNDING TMI.

| HAVE GONE INTO SOME DETAIL ON THE REASONS FOR REMOVING YOUNG CHILDREN
AND PREGNANT WoMEN 7RoM THE TMI AREA BECAUSE | THINK IT, BETTER THAN ANY
OTHER EXAMPLE--POINTS UP A DANGEROUS ATTITUDE TOWARD PUBLIC HEALTH--

AN ATTITUDE THAT SURFACED ALL TOO OFTEN DURING THE ACCIDENT AT TMI. A
THAT ATTITUDE--WHICH STILL PERSISTS-—SAYS THAT ENGINEERING EXPEDIENCY TAKES
PRECEDENCE OVER PUBLIC HEALTH.

| FOND IT INTERESTING THAT IN TESTIMONY BEFORE THE PReSIDENT'S Commission
on TMI, ONE OF THE STATE'S RADIATION PHYSICISTS EXPRESSED STRONG OPPOSITION |
T0 THE IDEA THAT RADIATION HEALTH ACTIVITIES SHOULD FALL UNDER THE AEGIS
of THE PennsyLvanIA DEPARTMENT OF HEALTH., AND TO DATE HIS POSITION
HAS PREVAILED AS | SHALL EXPLAIN LATER.
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He ToLD THE COMMISSION THAT BECAUSE A DOCTOR WOULD BE IN CHARGE,

HE, AS A RADIATION PHYSICIST IN CHARGE OF RADIATION PROTECTION WITHIN THE
DEPARTMENT OF HEALTH, WOULD HAVE TO BE NICE TO DOCTORS WHO OPERATE X-RAY
EQUIPMENT, APPARENTLY HE NEVER REFLECTED UPON THE FAR GREATER LIKELIHOOD
OF RADIATION PHYSICISTS AND NUCLEAR ENGINEERS BEING NICE TO THUSE WORKING AT
NUCLEAR POWER PLANTS,

| CITE THIS EXAMPLE SIMPLY BECAUSE | THIMK IT EXEMELIFIES ANOTHER
POLITICAL PROBLEM--AN EXAMPLE OF BUREAUCRATIC JEALOUSY WITHOUT REGARD EOR
HEALTH CARE,

DESPITE THE CONSEQUENCES OF RADIATION BOTH TO THE HUMAN BODY AND THE
SPIRIT, SUCH DEFICIENCIES ARE NOT LIMITED TO STATE GOVERNMENT.

EARLY IN THE ACCILENT WE URGED THE FEDERAL GOVERNMENT'S NUCLEAR
ReGuLATORY COMMISSION TO PROVIDE THE ON-SITE SERVICES OF A PHYSICIAN EXPERT
IN THE FIELD OF RADIATION HEALTH.

| PERSISTED IN My REQUEST TO NRC's HaroLD DENTON, ONLY TO BE INFORMED
FOR SEVERAL DAYS THAT NRC JUST COULD NOT FIND SUCH A PERSON.

| wAS TOLD, AND I THINK THIS 1S SIGNIFICANT, THAT NRC HAD NO PHYSICIANS
ON ITS STAFF, MUCH LESS A PHYSICIAN SCHOOLED IN THE FIELD OF RADIATION
MEDICINE.

No PHYSICIANS DIRECTLY EMPLOYED BY NRC--AGAIN A SAD COMMENTARY ON
THE PRIORITY GIVEN TO PUBLIC HEALTH MATTERS INVOLVING NUCLEAR REGULATION,

OUR JOB=-AND | DON'T HAVE TO TELL YOU THIS--WAS TO PREVENT THE HARMFUL
EFFECTS OF ANY POSSIBLE RADIATION, NOT SIMPLY ALLOW FALLOUT TO OCCUR AND
THEN HAVE TO DEPEND ON MEDICAL THERAPY TO CORRECT THE CONSEQUENCES OF
EXPOSURE ,

ANOTHER EXAMPLE OF THE LACK OF PUBLIC HEALTH EMPHASIS IN THE AFTERMATH
oF TMI 1S HOw LITTLE ATTENTION HAS BEE' PAID TO THE FEASIBILITY OF STOCK-
PILING POTASSIUM IODINE AS A PROTECTIVE AGENT AGAINST RADIOACTIVE IODINES.
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ALTHOUGH | HAD PREPARED LENGTIY TESTIMOYY ON THIS MATTER FOR THE
PRESIDENT'S COMMISSION, IT WAS ALMOST ENTIRELY PREOCCUPIED WITH THE
NUCLEAR ENGINEERING AND EVACUATION LOGISTICS=IN FACT | WASN'T ASKED A
SINGLE QUESTION ABOUT POTASSIUM 10DIDE AS AN EFFECTIVE PREVENTIVE MEDICINE
AGAINST RADIOACTIVE IODIME.

WHEN | INQUIRED INTO THE REASON FOR THIS GLARING OMISSION, THE
Coission CHatrMan, DR, Jowiv KEMENY, WROTE ME THAT THE CoMMISSION JUST
DIDN'T HAVE TIME TO DISCUSS POTASSIUM 10DIDE.

APPARENTLY, TOO MANY IMPORTANT NON-HEALTH ISSUES TOOK UP ITS TIME.

BuT LET ME TELL YOU THE POTASSIUY IODIDE STORY.

WE KNOW THAT A LARGE RELEASE OF RADICACTIVE ICDINE INTO THE ATMOSPHERE
FROM A NUCLEAR POWER REACTOR WOULD RESULT IN THE PUBLIC'S INHALING OR
INGESTING AMOUNTS WHICH COULD PRODUCE ACUTE, CONTINUING, OR LATE THYROID
EFFECTS,

THESE EFFECTS RANGE FROM MILD THYROIDITIS TO HYPOTHRYOIDISM TO
BENIGN THYROID NEOPLASMS, MODULES, AND CANCER,

FETAL HYPOTHYROIDISM ASSOCIATED WITH CRETINISM IS OF PARTICULAR
CONCERN DUE TO THE INVERSE RELATIONSHIP BETWEEW IODINE UPTAKE AND AGE.

APART FRU4 EVACUATION AND SHELTER TO PROTECT AGAINST RADIOACTIVE
IODINE EMISSIONS, PHARMACOLOGICAL AGENTS THAT BLOCK ACCUMULATION OF RADIO
IODINE BY THE THYROID GLAND PRESENT THE MOST COMPLETE PROTECTION AGAINST
THE HAZARDS OF INMALING OR INGESTING [-131,

Porassium 10DIDE (Ki) was FOUND TO'BE EMINENTLY SUITABLE FOR THYROID
BLOCKING PURPOSES.

For ™0 OR MORE YEARS PRIOR TO THI, THE DEPARTMENT OF E:VIRONMENTAL
RESOURCES IN PEMNNSYLVANIA HAD BEEN FRUSTRATED It OBTAINING STOCKPILES
OF POTASSIUM IODIDE FRQM THE FEDERAL GOVERMNJENT,
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I THINK IT INTERESTING TO SPECULATE ON WHETHER THE DEPARTMENT OF
HEALTH WOULD HAVE MET WITH EARLIER SUCCESS IF THE RESPONSIBILITY FOR THE
MATTER HAD NOT BEEN LODGED THERE RATHER THAN IN THE DEPARTMENT OF
EnvIRONENTAL RESOURCES.

IMMEDIATELY AFTER THE ACCIDENT, THE STATE’'S DEPARTMENT OF ENVIRONMENTAL
RESOURCES AGAIN REQUESTED POTASSIUM IODIDE FROM THE FEDERAL DEPARTMENT
OF HeALTH EDucATION AND WELFARE. IT TOOK MORE THAN 60 HOURS AFTER THAT JUST
FOR THE THEN SECRETARY OF DHEW TO GIVE THE ORDER TO INITIATE STEPS TO
SHIP POTASSIUM 10DIDE TO HARRISBURG.

FIVE DAYS AFTER THE ACCIDENT BEGAN THE FIRST SHIPMENT oF 11,000 Litmie
" BROWN VIALS ARRIVED:

-=6,000 oF tHose 11,000 VIALS WERE UNLABELED;

--EACH DROPPED YIELDED ONLY ONE HALF THE CORRECT DOSAGE;

~-THE DROPPERS DID NOT FIT THE VIALS; AND

—{{ANY OF THE VIALS CONTAINED HAIRLIKE FILAMENTOUS MATERIAL AND

OTHER PARTICULATE MATTER, :

SEVEN DAYS AFTER THE ACCIDENT BEGAN, WE RECEIVED INSTRUCTIONS FROM
SECRETARY CALIFANO TO ADMINISTER POTASSIUM 10DIDE TO ALL WORKERS AT THE
SITE AND TO DISTRIBUTE IT TO ALL RESIDENTS WITHIN A TEN-MILE RADIUS.

THIS, AGAIN, WAS A RECOMMENDATION BASED UPON A TOTAL LACK OF UNDER-
STANDING OF THE REAL PROBLEM,

By THIS TIME WE HAD RECEIVED ASSURANCES FROM HAROLD DENTON THAT THE
NUCLEAR ENGINEERING ASPECTS OF THE ACCIDENT WERE UNDER CONTROL AND THE
REACTOR WAS PROGRESSING TOWARD A COLD SHUT DOMWN,

THE VERY NEXT DAY, THE POLITICS OF PUBLIC HEALTH MUST HAVE PROMPTED
SECRETARY (ALIFANO TO APPEAR BEFORE SENATOR KENNEDY TO FAULT THE STATE
FOR NOT ADMINISTERING THE DRUG,
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AN IMPORTANT FACTOR IN OBTAINING SATISFACTORY BLOCKING OF RADICACTIVE
10DINE UPTAKE 1S THE SPEED WITH wHICH Kl 1S ADMINISTERED FOLLOWING EXPOSURE
TO RADIOIODINE.
WITHIN 30 MINUTES AFTER ORAL ADMINISTRATION, KI BLOCKS THE UPTAKE OF
9% of [-131 For 24 HOURS.
STANDARD UPTAKE CURVES DEMONSTRATE THAT THE BULK OF THE RADICACTIVE
IODINE FROM A SINGLE EXPOSURE WILL HAVE ENTERED THE THYROID WiTHIN 10 70
12 HouRs; LITTLE BENEFIT MAY BE EXPECTED BY BLOCKING BEYOND THAT TIME.
SIGNIFICANT BENEFIT (A BLOCK OF S0%) IS ATTAINABLE DURING THE FIRST 3 TO
4 Hours,
OTHER FACTORS MILITATED AGAINST THE ADMINISTRATION AND DISTRIBUTION
OF POTASSIUM 1CDIDE.
1) THE KiOWN INCIDENCE OF SIDE EFFECTS SUCH AS 1QDISM--A SEVERE
SKIN RASH—PLUS THYROID DISEASES; AMD AN OCCASIONAL CARDIAC DZATH
IN THE ELDERLY HAS BSEN REPORTED-—PRESUMABLY FROM EXCESS POTASSIUM.

2) THE LIKELIHOOD OF PRECIPITATING UNNECESSARY PANIC AMONG THE
POPULACE AFTER O DAYS OF INTENSE STRESS AND STRAIN,

THUS, WE AVOIDED A FIASCO SIMILAR TO THE SWINE FLU MASS IMMUNIZATION
wHERE THE CENTER For Disease CONTRUL ATTEMPTED TO PREVENT AN EPIDEMIC THAT

NEVER EXISTED,
AD WE WERE READY TO RESPOND INSTANTLY TO REAL AND IMMEDIATE PUBLIC

HEALTH PROBLEMS,

BUT HAD WE EXPERIENCED THE MASSIVE FALLOUT THAT MANY PEOPLE FEARED
WOULD RESULT FROM THE ACCIDENT DURING THE FIRST FEW DAYS, WE WOULD HAVE
BEEN WITHOUT THE QULY PROVEN EFFECTIVE PREVENTIVE MEDICINE AGAINST THE
ACCUMULATION OF RADICACTIVE IODINE IN THE THYOID GLAND, EVEN AS WE ARE

YODAY,
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LET US CONSIDER A MORAL ISSUE AT STAKE MANY MONTHS FOLLOWING THE
NUCLEAR ACCIDENT=~THE RIGHT TO KNOW THE TRUTH, FOUR MONTHS AFTER |
HAD RESIGNED AS SECRETARY,' | WAS CALLED ABOUT AN UNUSUAL CLUSTER OF
THYROID DEFICIENCY CASES IN PENNSYLVANIA,

AFTER SEVERAL DAYS OF REFUSAL BY THE HEALTH DEPARTMENT TO ALERT THE
PUBLIC TO THIS PREVENTABLE ILLNESS IN NEWBORNS, | ASKED A REPORT TO LOOK
INTO THE MATTER.

IN MID-1878, THE STATE HEALTH DEPARTMENT FORTUITIOUSLY BEGAN SCREENING
NEWBORNS FOR THYROID DEFICIENCY. SEVENTEEN CASES OF DEPRESSED THYROID
FUNCTION WERE REPORTED AND TREATED IN THE NINE MONTHS PRIOR TO THE ACCIDENT.
SURPRISINGLY, THE NUMBER OF CASES JUMPED TO 27 DURING THE NINE MONTHS
FOLLOWING THE ACCIDENT. THE INCREASE WAS CONCENTRATED DOWNWIND CF THE
REACTORS AT THI AND PEACHBOTTM, OF INTEREST, THE NUMBER OF CASES DOWNWIND
HAS REMAINED ELEVATED DURING 1980,

(SLiDES #3, 4 AND 5 - INCIDENCE OF HYPOTHYROIDISM BEFORE AND AFTER ™D

Since THE TMI ACCIDENT, MAJOR CONCENTRATION OF THYROID DEFICIENCY CASES
HAVE OCCURRED IN LANCASTER COUNTY==IMMEDIATELY DOWNWIND OF THE COUNTIES
cONTAINING TMI AND PEACHBOTTOM REACTORS. THESE CASES ARE APPROXIMATELY 8
10 12 TIMES WHAT WOULD BE EXPECTED IN PENNSYLVANIA, EVEN THOUGH THE NUMBERS
ARE SMALL, THEY WARRANT FURTHER EPIDEMIOLOGICAL INVESTIGATION WHETHER FROM
INBREEDING, FROM ENVIRONMENTAL CAUSES SUCH AS CHEMICAL CONTAMINATION OF
WATER AND FOOD, OR FROM INDUSTRIAL OR MEDICAL RADIATION SOURCES. It's
PREMATURE TO BLAME THEM ON RADIOACTIVE ICDINE BUT IT CANNOT YET BE RULED OUT.
(SLIDE #6 - RaT10 oF HyPomHYROID Cases TO NEwBORNS)

ONCE AGAIN, THE POLITICS OF PUBLIC HEALTH PREVAILED. The HEALTH
LEPARTMENT HAS REFUSED TO EXAMINE THE RELATIONSHIP OF THE TMI ACCIDENT
TO THIS DRAMATIC INCREASE IN HYPOTHYROIDISM.

(SLiDE 7 - MarcH 28, 1980 PennsvLvania CAPITAL UpDATE)
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(Slide #6)

RATIO OF NEONATAL HYPOTHYROIDISH TO: NEWBAPNS IN PENIISYLVANIA

WesTern PA EASTERN PA
June 20, 1978 10 1: 6,85 1: 6,54
Marc 28, 1979
MarcH 28, 1979 10 1% 7,955 1 3,04
Decemeer 31, 1979
January 1, 198C 7o s 71,231 1°¢ 2,746
Aucust 31, 1980

ALL NEWBORW HYPOTHYROID CASES REPORTED BY PENNSYLVANIA DEPARTMENT
oF HEALTH SINCE INITIATION OF NEONATAL HYPOTHYROID SCREENING
procRaM, June 20, 1978 untic Aucust 31, 1980.
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—PEINSYLVANIA CAPTTOL UPDATE--

(HARRISBURG) - A COMMITTEE TO INVESTIGATE HYPOTHYROIDISM IN
PENNSYLVANIA MET FOR THE FIRST TIME TODAY.,. BUT THE RADIATION
EFFECTS OF THE THREE MILE ISLAMD ACCIDENT WERE NOT ON ITS AGENDA.

DOCTOR DONALD REID — HEAD OF THE 11-MEFBER PAEL — SAID THE
GROUP WILL NOT DISCUSS EITHER THE PRO OR CON SIDE OF WHAT MAY OR MAY
NOT HAVE OCCURRED SINCE THE THREE MILE ISLAND ACCIDENT.

HE SAID THE MEDICAL EXPERTS WILL CONDUCT AM UNBIASED (BECTIVE
STUDY OF WHY 34 PENNSYLVANIA INFANTS SUFFEPED FROM HYPOTHYROIDIS IN
1979.

THE DISORDER IS A BIRTH DEFECT THAT, IF LEFT UNTREATED, CAUSES
MEITAL PETARDATION. 1T CAN BE CAUSED BY A VARIETY OF HEREDITARY AND
ENVIROHMENTAL FACTORS... INCLUDING RADIATION.

THE COMITTEE OF MEDICAL EXPERTS FROM PHILADE!PHIA, PITTSBURGH,
HERSHEY AND ATLANTA WAS FORMED AFTER 1979 FIGURS REVEALED SIX CASES
OF HYPOTHROIDISM IN LANCASTER COUNTY.

ONE OTHER CASE HAS BEEN REPORTED THIS YEAR IN THE COUNTY... WHICH
IS LOCATED NEAR THE CRIPPLED NUCLEAR PLATT.

REID SAID THE NUMBER OF CASES IS NOT UNUSUAL... BUT THE CLUSTERING
IS. |

AP-PX-0327 1400EST
B214

(Slide #7)
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IT WAS OUR GOOD FORTUNE THAT THERE WAS NO IMMEDIATE LOSS OF LIFE,

BUT |ACK OF ADEQUATE COMMUNICATION WITH THE PUBLIC DURING AND AFTER THE
ACCIDENT AT TMI LED TO A LOSS OF CONFIDENCE IN OUR PUBLIC OFFICIALS.
PuBLic HEALTH 1S NOW IN JEOPARDY OF LOSING ITS CREDIBILITY AS HEALTH DATA
BECOME AVAILABLE AND ARE NOT RELEASED OR ARE CARELESSLY COMPILED,

SINCE MY RESIGNATION AS SECRETARY OF HEALTH, SEVERAL CONCERNED HEALTH
DEPARTMENT EMPLOYEES HAVE CALLED ME REPEATEDLY TO COMPLAIN THAT ABNORMAL
HEALTH DATA WERE NOT BEING MADE AVAILABLE TO THE PUBLIC.

MORE THAN A YEAR AFTER THE ACCIDENT AT TMI, | RELEASED LONG OVERDUE
INFANT MORTALITY STATISTICS ¥MIZH | WAS TOLD WERE NOT GOING TO BE “ELEASED
BY THE HEALTH DEPARTMENT. My PUBLIC ANNOUNCEMENT PROMPTED (HE STATE TO
RELEASE INFANT DEATH RATES WITHIN 72 HOURS, THESE DATA SHOULD HAVE BEEN
MADE PUBLIC MONTHS BEFORE.

REGRETTABLY SOME WERE CONVINCED BY THE HEALTH DEPARTMENT THAT THESE
DATA SHOWED CONCLUSIVELY THAT THE NUCLEAR ACCIDENT AT TMI HAD CAUSED No
DAMAGE TO UNT.ORN CHILDREN RESULTING IN BIRTH DEFECTS OR DEATH DURING INFANCY,
WHILE THIS 1S ENTIRELY POSSIBLE, IT 1S PREMATURE TO CONCLUDE THIS FROM
THE PennsYLVANIA HEALTH DEPARTMENT DATA. FOR IN ITS EAGERNESS TO REPORT
NO INCREASE IN INFANT DEATHS, THE HEALTH DEPARTMENT DATA UNFORTUNATELY
WERE UNRELIABLE BECAUSE THEY WERE FLAWED BY ERRORS AND INTERNAL INCONSISTENCIES.
(SLiDE #8 - FeTAL, NeonaTAL AND INFANT DeaTH RATES BY mMonTH 1979)

(SLIDE #9 - FeTAL, NeonaTAL AD INFANT DEaTH Rates By QuarTers 1977-79)

WITHOUT CAREFUL COMPILATION OF DATA, SOME MATHEMATICAL IMPOSSIBILITIES
WERE FOUND IN THE DATA RELEASED BY THE HEALTH DeparTvENT, For 10 MILES
around THMI, THE TOTAL FETAL DEATH RATE FOR JANUARY IS LOWER THAN THE TWO
COMPONE! ;TS WHICH COMPRISE THE TOTAL., ALSO, THE NEONATAL AND INFANT DEATH
RATES FOR OcTOBER AND NOVEMBER VARY, EVEN THOUGH THE TWO COMPONENTS
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(8lide #10)

INFANT DEATHS PER 1,000 LIVE BIRTHS &/
(ACTUAL DEATHS IN PARENTHESES)

2 MiLes From TMI 10 MiLes rromM THI ALL PENNSYLVANIA

1977 6.7 (3) 10.5 (20) 13,98/
1978 2.3 (1) 7.2 (14) 13,58/

1379 16.1 (7 15.7 (31 13,A%/

A/APRxL THROUGH SEPTEMBER
n/ANNUAL RATES
c/JANUARY THROUGH SeEPTEMBER 1979
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ACCORNING TO A NEWSPAPER REPORT, A HEALTH DEPARTMENT SPOKESMAN ALSO
REPORTED THAT A RADIATION EFFECT--REVERSING THE SEX RATIO AMONG NEWBORNS—
DID NOT OCCUR IN THE MONTHS AFTER THE ACCIDENT., UNFORTUNATELY, THE DATA
NECESSARY TO DRAW THIS CONCLUSION WERE NOT COMPLETE, THE RADIATION EFFECT
IS UPON POST-MEIOTIC SPERMATOGENESIS ASTER THE TMI accipent, It is
CUSTOMARY TO COUNT MALE-FEMALE SEX RATIOS IN EXPOSED PERSONS F0R 50 DAYS
AFTER EXPOSURE AND PRIOR TO CONCEPTION, ACCORDINGLY, A DECREASE IN THE
PROPORTION OF MALE BIRTHS FROM RADIATION CAN ONLY BE FOUND BY COUNTING THE
SEX DISTRIBUTION FOR ABOUT FOUR WEEKS O EITHER SIDE OF THE 320TH DAY AFTER
THE MARCH 28, 1979 accIDeNT. THESE DATA WERE NOT AVAILABLE WHEN THE STORY
WAS RELEASED,

ALSO OF CONCERN 1S THE QMISSION OF 88 INFANT DEATHS FROM DEPARTMENT

OF HEALTH DATA, )

(SLipe 11 - CompARISON OF FEDERAL VITAL STATISTICS WITH HEALTH DEPARTMENT
DaTA)

AN UNEXPLAINED ABSENCE OF 83 INFANT DEATHS FROM PENNSYLVANIA HEALTH
DEPARTMENT DATA OCCURRED IN THE THIRD QUARTER OF 1979, THIS REDUCED NUMBER
OF INFANT DEATHS IS FOUND BY COMPARING IT TO THE NUMBER LISTED IN THE
FeperaL GovernvenT's VITAL STaTISTICS FOR 1978, THIS DISCREPANCY RAISES
FURTHER QUESTIONS ABOUT THE RELIABILITY OF HEALTH DEPARTMENT DATA,

IN LIGHT OF THOSE MANY DISCREPANCIES, IT IS DIFFICULT, IF NOT IMPOSSIBLE,
70 UNDERSTAND How, IN May oF 1980, THE HEALTH DEPARTMENT COULD STATE,
“AFTER CAREFUL STUDY OF ALL AVAILABLE INFORMATION WE CONTINUE TO FIND NO
EVIDENCE TO DATE THAT RADIATION FROM THE NUCLEAR POWER PLANT RESULTED
IN AN INCREASED NUMBER OF FETAL, NEONATAL OR INFANT DEATHS.”

THE RELEASE OF INEXACT DATA ONCE AGAIN REFLECTS UPON THE LACK OF
HEALTH INPUT INTO PLANNING FOR THE NEXT NUCLEAR ACCIDENT. AND THERE HAS
BEEN NO PUBLIC CORRECTION OF THESE MANY ERRORS.



(S1ide #11)

NUFBER OF LIVE BIRTHS AND INFANT DEATHS REPORTED IN PENNSYLVANIA
AFTER THREE MILE 1SLAND ACCIDENT OF MARCH 29, 1979

A CompARISION BEMFN U Vmu_ Snmsncs AN Data From PA Ikpmmzm ofF Heautw (DOH)

s e e ———— - ———— e ———

we b howt oans  Dewrioos ooB o (4

oty 1~ 33,014 527 525 )
we 30, 1979
10,873 589 (88)
Yl 30, 1979 -
Gr. 1 - 38,303 565 57 2
D, 31, 1979

"U.S. Monmey Vita Staristics Reports
D/7HHS MatronaL Center ror Heaut STATISTICS

**Data reLeAseD BY PA Deparvent oF Heautw, ApriL, 1980

AL 1979 FIGURES ARE PROVISIONAL
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ASSUMING THAT THE MATHEMATICAL IMPOSSIBILITIES, TABULATION OF
ERRONEOUS DATA, THE PRESENTATION OF INCOMPLETE DATA, AND THE STATE'S
REPORTING OF 88 FEWER INFANT DEATHS THAN THAT REPORTED BY THE FEDERAL
GOVERNVENT WERE ALL ACCIDENTS OF COMPILATION, OR ELSE CARELESSNESS, IT
MUST PROMPT US TO URGE STATE AND FEDERAL HEALTH AGENCIES TO IMPROVE THEIR
EFFORTS TO COLLECT HEALTH DATA BEFORE, DURING, AND AFTER NUCLEAR ACCIDENTS.

ALTHouGH | DO THINK THE AVAILABLE DATA ARE NON-CONCLUSIVE IN THEIR
PRESENT FORM, SUCH UNUSUAL PATTERNS OF HYPOTHYROIDISM AND INFANT DEATH
RATES FOLLOWING THE NUCLEAR ACCIDENT AT TMI WARRANT COMPLETE CANDOR AND
DISCLOSURE, NOT DELAY AMD DENTAL, A LACK OF CONFIDENCE 11 <G
—t Arad  wanmidn 0D
SRR - (0TS ME TO URGE AN INVESTIGATION OF PENNSYLVANIA HEALTH
DATA FoLLOWING TMI BY A GROUP OF SUALIFIED EPIDEMIOLOGICAL INVESTIGATORS.

UNLESS DEPARTMENTS OF HEALTH ARE REMOVED FROM THE POLITICAL ARENA,
THEY WILL PROBABLY NOT BE ABLE TO OPERATE MUCH DIFFERENTLY FROM HOW WE
HAD TO OPERATE IN REsSPonSE TO TMI. FOR UNTIL HEALTH RELATED ACTIVITIES OF
STATE GOVERN/ENT ARE BROUGHT UNDER THE WING OF COMPETENT HEALTH DEPARTMENTS,
WE WILL CONTINUE TO GROPE FOR DIRECTION AND SUPPORT IN OUR EFFORTS TO
ADDRESS THE HEALTH IMPACTS OF SUCH AN ACCIDENT. BUT, PERHAPS THERE IS
A WAY THAT THIS CAN BE DONE. PERHAPS THERE 1S A WAY TO BRING A COMMON
EFFORT TO WHATEVER COMMITMENTS TO PUBLIC HEALTH MAY REMAIN IN STATE
GOVERNMENT. | DON'T THINK IT CAM BE ACCOMPLISHED UNDER THE PRESENT STRUCTURE.

THE HEALTH INDUSTRY HAS GROWN TO SUCH TREMENDOUS SCOPE AND SIZE
THAT IT POSES INFINITE TEMPTATIONS FOR POLITICAL CONTROL. AND ANY ONE
INDIVIDUAL ENTRUSTED WITH THE RESPONSIBILITY OF OVERSEEING SUCH A MASSIVE
INDUSTRY FROM WITHIN STATE GOVERMENT IS GOING TO BE SUBJECTED TO
UNBEL1EVABLE POLITICAL PRESSURES FROM THOSE WHO SEEK TO SHARE IN SUCH

CONTROL.,
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IT 1S ONLY FAIR TO 3AY THE GOVERNORS WHO GENERALLY HAVE NO HEALTH
PROFESSIONAL QUALIFICATIONS ARE NOW VICTIMS OF THE POLITICS AFFECTING
THE HEALTH INDUSTRY. THERE ARE JUST TOO MANY FACTIONS PULLING AND
TUGGING AT POLITICIANS FOR THEIR OWN BETTER INTERESTS, AND THESE FORCES
EXERT TREMENDOUS PRESSURES ON ANYONE TRYING TO PARTICIPATE IN A RATIONAL
DECISION MAKING PROCESS., THAT PRESSURE 1S TRANSMITTED TO SECRETARIES
OF HEALTH WHO SERVE AT THE PLEASURE OF THE GOVERNORS.

IN RECENT YEARS, IT HAS BECOME FAIKLY ROUTINE FOR MEW BOVERNORS--

AND SOMETIMES NEW MAYORS--UPON ELECTION TO REPLACE THE ENTIRE ADMINISTRATIVE
LEADERSHIP IN HEALTH DEPARTMENTS. IF, IN FACT, WE ARE GOING TO ACCEPT

' SOME DEGREE OF POLITICIZATION OF HEALTH DEPARTMENTS, PERHAPS WE SHOULD
FOLLOW THE TREND IN THE EXECUTIVE AND JUDICIARY BRANCHES IN PENNSYLVANIA
AND ELECT A STATE SURGEON GENERAL ON THE POPULAR BALLOT--ALONG WITH THE
JUDGES, THE TREASURER, THE AUDITOR GENERAL, AND NOW, THE ATTORNEY GENERAL.
As WITH THE JUDICIARY, A TEN YEAR TERM FOR THE CHIEF HEALTH OFFICER COULD
PROMOTE PROFESSIONAL PERFORMANCE, ‘

0R PERMAPS HEALTH ACTIVITIES NOW CONDUCTED THROUGHOUT STATE GOVERNMENT
COULD BE PLACED UNDER THE DIRECT CONTROL OF A HEALTH COMMISSION SELECTED
BY THE GOVERNOR FROM A PANEL OF PHYSICIANS NOMINATED FOR A 5 T0 10 YEAR
APPOINTMENTS BY A STATEWIDE PANEL OF MEDICAL SCHOOL DEANS AND LEADERS OF
MEDICAL PROFESSIONAL SOCIETIES,

BECAUSE OF THE MAGNITUDE OF THE HEALTH CARE INDUSTRY AND THE WIDE
DISPERSION OF PUBLIC HEALTH SERVICES, INCLUDING RADIATION HEALTH, THE CHIEF
MEALTH OFFICER CANNOT EFFECTIVELY OPERATE PROFESSIONALLY UNDER THE DIRECT
SUPERVISION OF THE GOVERNOR., MNoR SHOULD THE GOVERNOR BE SUBJECTED TO THE
CONSTANT POLITICAL PRESSURES EXERTED BY SPECIAL INTERESTS WITHIN AND OUTISDE
THE HEALTH INDUSTRY,
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THE REALITY OF POLITICS SAYS THAT WITH HIGH DOLLAR VOLUME, SPECIAL
INTEREST PRESSURES ARE EXERTED FROM A MYRIAD OF DIRECTIONS IN BOTH
PUBLIC AND PRIVATE SECTORS, THE COMMITMENT TO PUBLIC HEALTH CAN QUICKLY
CRUMBLE IN THE PROCESS.

SO NOW WE COME TO THE LAST SERIOUS ISSUE. VWHAT HAPPENS IN THE
EVENT OF ANY FUTURE NUCLEAR ACCIDENTS? HOW DO WE PROTECT THE PUBLIC'S
HEALTH? SHORT OF IMMEDIATE CESSATION OF ALL NUCLEAR ACTIVITY WHICH |
THINK 1S WELL NIGH IMPOSSIBLE, THE NATION MUST BE PREPARED NOT TO REPEAT
THE MISTAKES TO TMI AND TO BE FAR BETTER PREPARED THAN PENNSYLVANIA 1S
AT THE PRESENT TIME.

BUT LET ME WARN THAT THE PEOPLE OF PENNSYLVANIA ARE NO BETTER OFF

TODAY AND PERHAPS WORSE OFF THAN THEY WERE THE DAY BEFORE THE RADIATION

RELEASE AT TMI on MarcH 20, THERE 1S STILL NC DIVISION OF RADIATION
HEALTH. NO RESOURCES FOR HEALTH RADIATION PREPAREDNESS. NC POTASSIWM
IODIDE FOR DEPLOYMENT IN CASE OF ANOTHER ACCIDENT.

THE PEOPLE OF PENNSYLVANIA ARE UNIQUELY SENSITIZED TG THE PSYCHOLOGICAL
STRESS OF A NUCLEAR ACCIDENT, WERE THERE TO BE ANCTHER ACCIDENT IN ANY
ONE OF PENNSYLVANIA’S NUCLEAR REACTORS IN OUR PRESENT STATE OF UNPREPAREDNESS,
IRREPARABLE PSYCHOLOGICAL DAMAGE COULD OCCUR.

THE LACK OF PUBLIC HEALTH PREPAREDNESS FOR ANOTHER NUCLEAR ACCIDENT
HAS BEEN REPEATEDLY CITED--BUT TO NO AVAIL.,

BASED UPON SOME OF THE LESSONS LEARNED FROM TMI, LET ME SUGGEST SOME
ITEMS FOR CONSIDERATION BY PUBLIC HEALTH DEPARTMENTS IN PLANNING FOR A
RADIATION EMERGENCY,
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EVERY HEALTH DEPARTMENT SHOULD HAVE ACCESS TO EXPERTISE IN RADIATION
MEDICINE, ONE GOOD MODEL CAN BE FOUND AT MASSACHUSETTS INSTITUTE oF
TECHNOLOGY, WHERE A WELL REGARDED SPECIALIST IN INTERNAL MEDICINE 1S
PERMANE!TLY APPOINTED TO CHAIR A COMMITTEE COMPOSED OF RADIOLOGISTS,
ENVIRONVENTAL HEALTH SPECIALISTS, NUCLEAR ENGINEERS, RADIOBIOLOGISTS,
NUCLEAR MEDICINE SPECIALISTS, NUCLEAR PHYSICISTS, AND RADIATION HEALTH
PHYSICISTS. A SIMILAR COMMITTEE UNDER STATE GOVERNMENT AUSPICES MIGHT
BE CALLED UPON TO OVERSEE HEALTH TRAINING PROGRAMS FOR EMPLUYEES,
COMMUNITY PHYSICIANS, AND OTHER HEALTH CARE PROVIDERS AND BE AVAILABLE
TO ASSIST IN THE MANAGEMENT OF A NUCLEAR ACCIDENT WERE ONE TO RECUR,

EVERY HEALTH DEPARTMENT SMOULD BE INFORMED ABOUT PREVENTIVE OR
' PROTECTIVE PROGRAMS IN ORDER TO AVOID OR ALLEVIATE RADIATION INDUCED
DISEASES. [N THIS REGARD, POTASSIUM IODIDE 1S RECOMMENDED TO BE AVAILABLE
FOR DEPLOYMENT AND DISTRIBUTION TO ALL PERSONS AT RISK OF EXPOSURE TO
A RADIOLOGICAL EMERGENCY.

BOTH STATE AND LOCAL HEALTH DEPARTMENTS IN THE VICINITY OF A NUCLEAR
REACTOR SHOULD INITIATE OR WORK COOPERATIVELY WITH THE MANAGEMENT OF
THE PLANT TO CONDUCT RADIATION DRILLS SIMULATING RADIOLOGIC EMERGENCIES,
THROUGH SUCH AN EXERCISE STUDENTS COULD LEARN A GREAT DEAL ABOUT DISASTER
MANAGEMENT .

EVERY HEALTH DEPARTMENT SHOULD DEVELOP A RADIOLOGICAL EMERGENCY
RESPONSE 7. AN FOR THE HEALTH ASPECTS OF A NUCLEAR ACCIDENT. THE PLAN
SHOULD ENCOMPASS OVERALL EVACUATION AND SPECIAL PROCEDURES FOR SPECIFIC
SECTORS OF SOCIETY, PARTICULARLY INSTITUTIONALIZED OR HOME-BOUND PATIENTS,

" ALTH DEPARTMENTS SHOULD PROMOTE AGE-SPECIFIC CONTINUING HEALTH
EDUCATION PROGRAMS PERTAINING TO RADIATION FOR ALL AGE GROUPS, ESPECIALLY
FOR PUBERTY AND PREGNANCY,



V&

OPEN COMMUNICATION WITH THE MEDICAL COMMUNITY, THE RELIGIOUS
COMAMITY AND THE GENERAL PUBLIC WILL HELP TO DELIMIT PSYCHOLOGICAL
DAMAGE WHICH WE HAVE SEEN RESULT FroM THE TMI ACCIDENT,

ABOVE ALL, THE PUBLIC HAS THE RIGHT TO KNOW THE RISKS AND DANGERS
FROM A RADIOLOGICAL EMERGENCY AS WELL AS FROM ALL OTHER CATASTROPHES
THAT CAN AFFECT THE PUBLIC HEALTH. .

As SOON AS POSSIBLE AFTER THE ACCIDENT, IT SHOULD BE ANNOUNCED
THAT HEALTH DATA SHALL BE COLLECTED AND RELEASED PROMPTLY TO THE CITIZENRY
AFFECTED BY THE EMERGENCY. THE MEDICAL CONSEQUENCES, WHATEVER THEY MAY
BE, SHOULD BE PROMPTLY INTERPRETED AND FURTHER STUDIES DONE AS INDICATED.
THE PUBLIC HAS BECOME INCREASINGLY SOPHISTICATED IN INTERPRETING DATA

" ABOUT RADIOLOGICAL EMERGENCIES.

ONLY THROUGH EFFORTS TO DEVELOP A SOUND SYSTEM OF PUBLIC HEALTH
THROUGHOUT THE COUNTRY WILL WE EVER BE ABLE TO ADDRESS EFFECTIVELY THE
MAIY HEALTH PROZLEMS THAT COULD RESULT FROM ANOTHER NUCLEAR ACCIDENT.
AND UNLESS WE DO ADDRESS THESE PROBLEMS—AND ADDRESS THEM NOW=—WE MAY
mmmanﬂmmmwmxwmmmmmsm
PONDERING THE SAME PUZZLES THAT ARE CONFRONTING US HERE TODAY,

THaNK YOU,
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By Anna Mayo

Has anybody here seen my old friend
Gordon{

—~Can you tell me where he's gonel?

We just couldn 't gag him, 30 we had to
bag him

! just looked around and he was gone

—From a skit presented at the 1980 Ha
rishurg press corps show, to be sung by
Dick Thornburgh to the tune of
“Abraham, Martin, and John".

Dick Thornburgh ia the present gov

ermnor of the gieat—and berserk—Com
monweaith of Penncilvania In October
1978, Thornburgh fired D). Gordon

Macleod, his secretary of heaith, who had
sought to provide the public with straight
information cn the health effects of the
nuclear accident at Three Mile Island six
months earlier. Since the firing, and with
the connivance of the pronuclear media—
in particular, as we shall sce, The New
York Times—the Thomburgh adminis-
tration has engaged in syatematic sup
pression and manipulation of heslth data
under the banner of “preventing com-
munity breakdown"—business failures,
sinking property values, people ﬂeem( the
area, rnots, civil war, and so on. )

The firing stunned MacLeod. Only a
few months earlier, Thornburgh had
wanted him badly. He would have nre-
ferred to stay in academia, but the gov-
emor wouldn't take no for an answer,
needing Macleod as & symbol of cam-
paign promises fulfilled, of depoliticiza-
tion of the health department, of clean
government, of a new era of reform.

Bullshit, of course: one straight-arrow
cabinet official was hardly going to change
the character of a etate government his.
torically encrusted with patronage and
corruption, where lottery scandals have
come to be expected, and elected officials
have, over the years, checked in and out
of nearby Allenwood Penitentiary so fast
it's known as Harrisburg Eaat,

- . .

Macleod, at least, was a clurs act. He
came from the rarefied, high-level
teaching hospital world —he had been n

wome . and preschool-age children (also st
nek), from a five-mile radius around the
plant. (The official presiflential com-
mission report on Three Mile Island re-
conatructs the call just as Macleod re-
calls it, though Thormburgh press aide
Rolasd Pages, a former New York Times
man, denies it took place. “If it did teke
place, and | doubt it," he said, “there
wasn't necessanly some mythical person
from the lieutenent governor's office par-
ticipating. And if there was somebody, he
didn’t necessarily tell the governor what
MacLeod recommended, if he did recom-
mend anything.”) Not until late the next
morning, nearly a full day and an un-
known number of curies of redioactive
iodine after MacLeod's warning, when
Joseph Hendrie, chairman of the U.S
Nuclear Regulatory Commission, told
Thornburgh on the phone from Washing
ton that if his wife were Pregnant he'd get
her the hell out, did the governor make his
reluctant, not to-panic announcement
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TMI (Kemeny) Commission. MacLeod
enumerated several serious “misstate.
ments” and “misrepresentations” in 8 let-
ter to the Kemeny body. (For instance,
one state committee report omitted data
from a presumably high release of radio-
active iodine that occurred in mid-April
when the TMI auxiliary building charcoal
filters were being replaced.)

Macleod called Environmentel Re-
sources gecretary “Chil™ Jones to recom-
mend that whoever in his department was
resporsible for the “misstatements” be
reprimanded. Jones became furious. Lat-
er, the closest thing to a reason the gov-
ermor would offer for firing MacLeod was
that he had been discursing the latter's
“differences in institutional style” with
Jones and several other members of the
administration. What did he mean by
that, MacLeod asked. “It's hard to ex-
plain,” Thomburgh responded. “It's just
that we operate differently ™

His tour of public service formally over,
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State in Ascendancy

frightening physical damage to human end snimal
Ldfants persiat

None of thess allegations have held under
cereful scruting by disinterested suthorsties he onty
real health demage detected so far hae Been pay-
chological Foe sxample, & report made public yestar.
day saye that many of the community s residenta
remained distressed for months and resorted te
sedstives and alcehol for reliel Their ansiety could
only have been heightensd by the “experty” and cnitics
who have waued slarming statements sbout radistion
herards based on scent or distorted dete

The most worrsoms charge has been thet redi
ation from the cnppled reactor has alread caused an
increass in infant monality and thyroid defects in
newborn babies Those fears wers sflectively laid 1o
rest by stete snd Federa! healih investigetors. ae
reported in the Times by Jane Heody. The concern
shout infant mortality was based largely on rew
statistics showing an increass in the number of infent
deaths within & ten mile radius of the reactor alter the
sccident But those numbers in themeelves are mesn
tngless; there was also sn increase in the toral number
of birthe. The rare of infant decths remsined normal

Similarly, the concern over thyrond discase wae
based oo wnevalueted statintics showing. in three
counties, & possibly sbnormal number of chiidren born
with thyroid defscis. Dut on invest stion, most of
these cases wers sttributed to hereditary defecte or
othar circumatances predating the nuclear eccideny
Four counties equally close to the rencior, or sloser,
hed ne such coses at ol
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government, of & new era of reform
Bullshit, of courne one straight.arrow
cabinet official was hardly going to change
the character of a state government his-
torically encrusted with patronsge and
corruption, where Jottery scandals have
come 1o b expected, and elected officials
have, over the years, checked in and out
of nearby Allenwood Panitentiary so fast
R'l.i.no'm e Harrishurg East,

s 3 * -
Macleod, at least, wae o clnne act. He
eame from the rarefisd, high level
tenching hospita! world  he had been a
Mansachuaetta General Harvard Medical
School Fellow, chief of the Yale Diagnostic
Clinie of Internal Medicine, amistant to
Eliot Richardson when he was secretary of
health, education, and welfare, and in now
feilow of the American College of Physi-
ciane, immedinte past president of the
U.S. Medical Administrators’ Conference,
- chairman of the Department of Health
Bervices of the University of Pittaburgh
and feculty member of it School of Medi-

. “When the governor called me in,"
: MacLeod recalled in a recent telephone
interview, “l assumed he wanted to dis
cuns & nurming home investigation we wero
Involved in at the time —some workers had
barricaded themnelves and paticnts in a
home in Philadelphin. But when 1 got into
hin office, he atarted telling me & rambling
anecdote, something about a derelict who
took some checks from the governor's
mansion which were later found in a
church—it didn’t aeem to have any point.
I thought, mayhe he feeln like pansing the
time of day, when all of & sudden, out of
nowhere, he asked for my resignation ™

Mncleod had been aworn in as secre.
tary, the atate's higheat health post (sup-
posedly), on March 16, 1979 Twelve dave
later, radioactive hell broke loose on an
isiand in the noble, if cormaminated. Sus.
quehanna Hiver

Physician Macleod was acutely aware
that feinl exposure to radioactive iodine
may cause infant denth or mental retarda
tion and stunted growth The day after the
accident, in one of those hectic four way
conference-call acreaming contesta that
were the modus operandi of the rrin
period, he strenuously urged the lieuten.
anl governor's representative, John Pierce
(who, he understond, cArried reporta of all’

that “in case thsitustion got worse” — he
avoided any suggestion that the situntion
was already dangerous — it would be “wine
for pregnant women and pre-schoo!l chil.
dren to evacunats

MacLeod wan not #o sure all was well,
Recause of instrument malfunctioning at
TMI, radintion levels went unmensured.
And he wae haunted by the story of the
Newsday reporter wha, upon returning to
Long Iah...d after covering the accident,
became concerned over the irradiation of
the fetus ahe wan carrving. On her physi-
cian's advice, she hod an abortion, then
wrote Harrisburg health officinls, offering
to ship them the aborted fetus for ex-
amination.

Throughout the spring and summer
Macleod aet up studies to determine if
there had been any health offecta freen the
accident and worked up a HealthDepart-
ment reorganization plen. “The governor
veemed enthumastic,” Macl.eod recalled
But the regularm or ousing at Catalan's
Restaurant guffawed at the professor irom
Pittsburgh: “Macleod the Cloud™ they
called him, or “the Lone Eagle " They
knew he'd never last.

On October 4, the governor's apecinl
TMI investigatory comminsion convened
Drafts bf committee vhporta were
cittuinted for comment prior to dis-

h-uh-ln‘r‘l, meetinga, (4 the governor), to
advise the governor 1o evacuste pregnant

Pennsylvania’s Gordon Macleod: fired for making public health in
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““hin people” forced out with him,
Macleod returned to Pittaburgh's
academic life. But e purge was in-
complete. One February morning he was
awakened by a confidential call from Har
risburg; there had been a rise in thyroid
defects among babies born since the acci-
dent . . . the information should have long
rince been released . . . it would be held
back indefinitely, “For several days |
made every effort to get the data out
officially,” MacLeod snid. “Finally, 1
tipped off & UPI man and he was able to
obtain the figures. The atory went on the
wire and recerved wide play,”

In March the minister of Pittaburgh's
First Unitarian Church invited MaclLeod
to speak on “TMI, One Year Later.” From
the pulpit, Macleod dinclosed that the
infant death rate in the vicinity of the
reactor had rinen sharply and that accord-
ing to a high DOH source these datn, then
six montha old, were also not going to be
released.

He had hit a nerva. The nuclear estab.
lishment unieashed ita dogs. On April 19
The New York Times ran an unusuaily
hysterical editorial:

Thome seare storirs about radiation damage from
the sccident at Three Mile inland foo incpeaningly
luv'ou\hod Fedorn! officiale have saied ol wlomg that
Iitite prhnbion escdped  poaimg virtuallt Ko thrent te
ruhl‘uj hemlith Fhewr pndgment hag heen supported by
altl major mvealigntiime of the accident Hut rpmaons of

.-
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formation public

Reports of birarre deformitise among farm arimels
and wildlife have also been cirvulating  Waorried
farmers and ot least one veierinarian have deacrihed
sntmels borm with lege or eyen miseing. atillbistha,
spontancous abortiors defective bore slructyres snd
strange sudden deathe  fany blame the reactor Mt
the Uennsvivanie Departroent of Agricultare in
vestigated 100 farm. within fice milea of the reactor
iast May and I :and only five =ith any unusual prh
lems among the livestock. These were atiributed to
virsl infections or to feed and pour autntion. there was
no evidence of radiation damage

Several long term studies are atill under way But
for now the public can draw conaidersble reamsurance
from these negative findings 1t s not only apaloginta
for the nuclenr industry who say that rediation dam
oge has been negligible; so do health ofliciale showe
main concern is the public’s snfety, and sgriculture
offitiale whose miseion is protecting farmers and five
stock

What is not et ol reasauring s the behevior of
Yexperts” who have inflamed poiblic fears by draling
rechiensly with statistics D Gredon Maclend, who
wan Pennaylvania's Secretary of Health at the Lime of
the accident but was Inter forced to resign by the
Governor. irreapuonaibly publicired some of the raw
date soggreting the exintence of hoalth prohieme And
v Frnest Sterngless, @ perenniat campagrer ngainst
nuclenr power in accused by neatral health authoritien
of mishandling data to demonatrate hea'th damage
Even in nuclear Tables there are prople who coy molf

“T opened the morning paper and there
thin thing was,” said Macleod “What
made me angrieat wans the Times editorisl-
ist had never called me And a reporter
named Jane Brody had referred to my
statements in -a newr - mone hefore the
editorial s which "on!y anye lgttr on s and
whe had never ealled me either

. Lasl B *Cantrmned #r next page
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Contiruucd from preceding page

Macleod dashed off a letter to the
per with a pote to Max Frenke!, editor.
pages editor. “Dear Mr. Frankel: Does a

person castigated by the Times have o
nght to reply” In all fairness the Times
shouic retract its obloguy and corres the :
mistares In

Ms

me s tailure W priot an earlier jetier in

| which be had corrected misstatements in

| an

April 2 article by Times reporter David

Bumhem )

Ne.ther Jetter baving eppeared,

Brody's article. ,.."|
(Mecleod was also agpravated by the

| Q: What data sbould abe have waitad for?

|

Macleod phoned repestedly to the Times |

| let

| ou

te™ page editor, whose secretary finally

toid hum bis second letter was being heid
| UP by science editor, Willam Stockton. *] |
finally got Stockton on the phome,"” said |
Macleod “He said, ‘Ob. | know all abou: |
you. His tone was not welcoming | had
the impression he did not want to print my
ile:un He said thet if | wanted it pub-| A:
Imbed I would have to rewrite it leaving

t & correction | had made of 2 point in

| Brody's article and kiso my infant monal- !
Ty data, thet is to say, the cruz of the
whole ergument. | esked him why, and he

| 8a.d he found my dats ‘confusing’. | bad |
bim tals with & biostatistician here ot the |
!u::vcni?)'. Dr Howard Rockette When ||

("8

| 8poke 1o Stockton later, he told me Rock.
eile had convinced hum my data were
sound. But be still found ther too ‘confus- | A:
iag' w pnnt ™

Lr. Macleod, the Times editorie!
claimed your date on infant desths was
“meaningiess” since thers was an io-
crease o the totc! number of birthe

that the role of infant mortality re-
meined the same. It said, eas
Bumnbham's article had, that you failed
Lo consider the total number af births.

: But of course ] did. Births simply do
not go up end down mgnificantly from |
year to year. As s m:uro.'hn.inthe,
fivemile radics around the reactor |

there was actually an insignificant de-
crecse in the tonal number of births
But | certainly would not use it to
bolsier my argument any move than |
wouid expect ihe Health Department
Lo do what it is doing, which is to use
& statistically insignificant increase in
the total number of births in the 10
mile redius to justify its argument.
Eitber way 1 wrong

: You sey the Times refused to print s

cniticsm you made of Erody's article

: Bendy claimed tha: the pormal 106

mele to 1U0 female ratio per 1000 bt ha
was not reversed following Three Mile
Island British studies have shown that
1t can be reversed (presumably on ac-
eount of rradiation of the testicles) In
my uncut letter, | poinied out that
when Brody said there wis 0o reversa!
abe did not have the full dats on which
to base ber statement And they say
I'm iresponsible’

|

|

|
:
l

!

A:

Q:

Q:

Q:
A

The way to determine if there has been
se1 reversal afler exposure to redistion
s to sliow 50 days—that's the time it
takes for the raciation to affect the
edult male sperm formstion, then add
270 days for pregnancy, giving you 320
days. You count &!l babies four wee ks
before and four weeks after this
Thus, you wouldn't bave been able to
observe sex reversal unti! Maren 11
[Brody's article quoted statistics
gothered in January.)

Would you comment on Brody's
statement that the Healtk Department
Gatz shows 31 deaths in the six months
following the accident as against 20
duning the corresponding period iz
1978 and 14 in 19777

She has it wrong. The sequence was 20
Ceaths in 1877, 14 in 1978, and 3! in
1978 In other words, before the acci-
cent the wnfant desth rate was going
cdown, es it was in the rest of the
country,

The Times editoria! claims that Penn.
sylvanis Agnculture Department stud-
ies done in May 1979 show that radi
ation did ot affect farm animals.

Most of the reported animal effects
showed up cfter May. 1o the case of
edult animals, they could have taken
time to develop And few animals ex-
posed to radiation in utero during the
secident would have been bors in May.

Toe Times sccuses you of “ir
responsibility’” and “inflaming public
fears "

: Public fears are inflamed wher &

bealth depertment hoids back and cis-
torts information U it becomes politic-
ized. the depariment loses credibility
How can one believe anytiung it savs”
I personally do not oppose the develoy-
ment of puciear epergy, but | do be.
heve the public should know what the
bealth effects will be. | released the
infant mortality rates becouse | was

told that they would otherwise have
been suppressed. | disciosed the ..

eJrmation on thyroid defects prmarily
‘0 encourage eariy detection lest an
<ntrested infant become a cretin. Not
To release such inforrostion s ir-
responsible. After all public heslth
“ola belong to the pubiic

l
|

imes reporter David Burnbra, dis-
ing his article, said he had alked to
Leod “es:'y one moming” +nd found
"persussive,” but “as the day wore
had become convinced that Macleod
wrong by the “hard figures™ providd
him %y the Pennsyivania DOH.
nhem had deflined “perinatal deaths™ .
ieaths owing Lo miscarnages and elec.
abortions up to the age of 2% days after
b. Asked whether this was perhaps a
xgrephical error, he bumbied: "1 can't
ly say . . .1don't remember. Say. what
peringia! deaths anyway?" Bumham
rissed the ess#ntisl point: The Pean-
‘ania DOH hac edded in fetal deaths,
ch are not known to be affected by low-
| radiation, as infant deaths are. Thus,
ame up with & resssuringly low total
th rate.
Also, Bumham had swellowed the
H's exclusion of Harrisburg infant
ths on the grounds that Harrisburg hes
rge bleck propulation with 8 high infant
ih rate owing to malautntion, poor
dicel care, etc. But what new factor had
sed the 1979 infant desth rate 10 in-
ase beyond the two preceding yesrs”
‘I only had one day 10 write the arti-
" Bumnham said. "It's the sort of piece
-t shouldn’t be writien in a day. Well,
way, | got it out.”
It did need more time, and considering
mharz's long record of accurete nuclear
ortege and tha! he wrote the MaclLeod
ce under the stress of 8 major career
inge~—it was the eve of bis resignation
e the Times—ne would have been off
hook. Except ths' he uncharac-
istically shouted, “This guy Mac-
»d’s il the wall! | hope you print that!
- was tutally imesponsibie to get up in &
irch and meke the! speech when he:
in't have the complets data' You have
to ;ealize that there's termibile fear in that
cozmmunizy!” . {
In another interview, Times science
writer Jane Brody wes asked if she still fait
her statements sbout TMI health effects
were correct.
“My feelings havs pothing to do with
i.,"” she replied. "] wnte about scientific

Jacts. not about what | feel.”

Why didn't she interview MacLeod?

“Why should | have”" she asked sharp-
ly. “He never did any scientific investiga-
uon. | ooly interview scientists.” [As un
M.D., Macleod bas bhad training in
epidemiology . In (act, over the years it has
been one of hus special interests. |

Brody had quoted s scientist from the
Federal Center for Disease Contral in At-
lants to the effect that “all other arees of
the United States that have screening pro-
grems” had higher rates of hypo-
thyroidism than Peansylvania ™ Bat Mon-
tana and [dabo have much lower rutes

“The CDC scientist was talking about
national composites,” seid Brody, sound-
wn:hoqhuhomah-_lhh,q_m:
J Continued on next ‘page




1 She was t0ic thet my egitur had ss4ec |

| that she be interviewed so she could zive
her erde of the story

i "Ohn, so vou were going 1o try to get
|awey with not Jetting wme tell my side
! That's the kind of reporter you are!”

| Neiww York Times science editor William
| Stockton was cooler in tone Askec if he
| had told Macleod to delete his infant
morts.;ly dat “ecause if was “confus
: re replied that no, “not because it
| wes oo nfusing, but because it was incor-
{rect. [t wes wrong." He denied telling
' Maclaead that biostetistician Rockette
!had ccavinced him of the significance of
' MacLeod's infant mortality statistics
| “Rocaette was on the fence,” he said, “and
{we talsed with some of our people and it
{became spparent that Macleod wes
wrong Ae checked the gtory before publi-
cation end we ve checked it since and we
stang by it."” '

(For gette Told the Voice that while he
could not say what the health implications
of the dats were, Lhere was no question but
that they were statistically significant.)

Wasn't it true that the date base for sex
determination was incomplete when

P
Mg

| oen T O MEDUON G, WOUIE'S | Prevent community breskdows? lu
(#s & physicign (security-clearec) 8l 152 | Lumnahury community breakdown has el-
| War Coilege Some wonder how M. s | reads happencd The TMI cleanup pro-

1

| publican chairman and denves his power

can find time to carry out hus dutie: &a
secretary, for while his War College pig &

|weekends only (810,000 per annum . he
{elso continues to sct a8 chairroan of the
{ Division of Emergency Medicine (821.000)

et Hershey Medica! Center.
Thomburgh's lieutenant governor—he

{ thinks of him as a son—is Williem Worth
ingtor Scranton [l. Scranton [U's astus! !

fether 15 former Pennsylvanie govermo:

|William Scranton, member of David

Rocefelier's Triatere! Commission anc
of the boerd of The Neuw York Times
Wiren Thormnburgh is out of town con-
venticnrenng, two members of his cabinet
call the shots—his secretary of epviron
mentz! resources, “ClUT" Jones. who was
influential in the finng of Macleod and
his secretary of budget and adminis-

traticon, Robert Wilbumn. Jones usec to be

e pe.d ezecutive for various industry

| booster organizations (e.g., the Greater

Hezleton Chamber
Can-Do Inc) He was also state Fe-

of Commerce end |

| in state government from his swesome
| success es & fund-raiser for the Grand Oid
{ Party Blond snd jutjswed Wilburn ~re-
| porters hanging out in the Senste Ssaloon
' call him “Captain Americe’ ' —is & former

Broav wrote her m:lt'.’

“\We stand by our story. But ... [he
hesitated for @ frection of @ second] . . . e?

| cess now underwsy entails .arge releases of
| radiation. The possibility of another major
| cnsis 18 very reel. Hundreds of families
have fled the erea. Others would like to
split but are unable to sell their homes, At
sorme point they mignht have to go, they
;fn‘.. 30 they keep their savings in the
pank As e result, sales of consumer goods
are off, sma!l businesses are in trouble,
and newspaper edvertisng revenues are
aown.

There are no rots—instead, peopie
turn enger in against themselves and theu
families. The incidence of alcoholisz,
wife- and child-besting, and other disturb-
ing psychological reactions bas increased.

The critics maligned by the Times did
pot cause the breakxdown. They are only
| the messengers who brought the bad news,

Doctors do not as & rule chellenge the
establishment of which they are so com-
| fortably a part. But the Macleod finng
grawed at principles basic to the effective
practice of medicine. In December, the
House of Delegates of the Pennsylvania

| Medical Society vindiceted Macleod
| through & special commendation for his
1
|

i

bandiing of the TMI cnsis. The Allegheny
Genere! Hospital invited him to grand
rounds, the Americen Public Health As.

. we intenc to do another story this fall
when the cats s co.mplcu“‘

Suppression of information can be seer

Thornburgn administration has been

for example, the chie! of the Pennsylvanis
Emergency Mensgement Service was

“Hen" had

“Hen” mede the mistake of insinuating
that the governor had erred in rejecting his
recommendation for mass evacustion Tbe |
old Mylai veteran resigned before he was
fired .

To replsce Henderson, Thomburgh
calied up big brass. Lieutenant General
Dewitt C. Smith, commandant of the|
prestimous U8 Army War Coliege i
Cerlisie, 20 miles west of Harmsburg, »
graduate school far future generals, and,
aithough not much mentioned, CIA|
epents  Before the Wear Coliege post,
Smith graced the Pentagon as e top aide|
to Secretary of Defense Cyrus Vance and |
Geners! Maxwe!l Teaylor. Ominously for
the future of Harrsburg, the press release |
announcing his appointment puffs his long |
record of combal expenence a3 An essen:
tial requirement fo; upcoming Buclear
emergencies.

Another fresh recruit from the military
is Mucleod's successor aa health wecre. |
tary, Dr. Arnolid Muller, an ez-army major |

who, although hw official curnculum vitae

1vxco-pre|;d¢m of Devid Rockefelier's |

| Chase Manhattar Bank, prime source of | #0CH8LOT, public heaith eguivaient of the

as en intnnac feature of Hemsburg's new |
paremilitary style From the start, the

stuaded witk ex-FE! agents and retired |
army colonels At the time of the sccident, |

|
Ceione! (U.S.A. Ret | {svap K. Henderson. |
been commander of the
brigece involved in the My Lai massacre |
Ahsolved of responsibility for that episode, |
he retired to the Penzsyivanie job In e |
legislative committes bearing last spring. |

| men!

funding of tbe aevelopment of capital ir
tens ve puciear power,

Tromburgh bimself used to be an a!-
tornev and adviser 1o the Mellon fuzm 1y of

Pittsburgh's premier corporstion, the |

Alummum Company of Americe, & me)or
user of puclear-generated electrizity
Keeping up wath the Rockefellers, the
Melion family contributes to the “la-

pubdlican Party and has its own Big Hank |

(heavily into nukes), of which Thombergh
1s, naturally, protective (immediate!s al-
ter hus election, he wiped out the modest
reiorms of the previous administ:ition
end stacked the State Employee’s Fetire
Board with appoictees who re.
instzted Mellon Benk as stateworkem'
pens.on fund manager). A self-styled

| “Rockefeller liberal,” darling of The Nex
t York Times, former deputy atiorney gep-
| eral under Gerald Ford (invited to stay on

by Trilateral Commission president Jim-
my Carter), Thomburgh, not inzidentally,
is &lso 8 close perscnal fniend of Robert
Kirby, chairman of the board of West-
inghouse, World's Largest Manufacturer
of Nuclear Reacton. : »

This, then, is the public servant who
will decide such life and death meatters as
whether public information shall be mage
public, whether, in future cnrises, evac-
ustion is advisable, whether a cleanup
procedure that is cost effective 1 prefer-
able to one that is less dangerous, and
whether the state will countenance opera-
tion of the four power reactors now in
service, completion of four mare under
construction, and restart of the two
{emons on Three Mile lsland.

. American Medical Associstion, invited
| him to speak 2t its annua! conference,
innd in the spring he was feted at the
| ennual conference of the Aliegheny Health
| Department. When his successor, the ma-
| jor-doctor, savd combatively that ke would
| not reiease any TMI! information until it
| wes “gbsolutely clear” 1o him, the emi-
' pent physicians there sasembled made 1t
' known, in e dignified, throsi-cleering
| manner, that they deplomed his approach
As vet Macleod, like the majonty of
! old boy ducs, does not opposs the use of
| nuciear power, *] may change my mind
| eventuslly,” he muses. “The other dey &
reporter from Cenade msked me & very
provocative guestion. He wanted w know
| what would make me entinuclear |
{ thought it over. Finally, I told hims that if
|1 ever become convinced that nuciear
| energy would harm future gencrations,
{ then | would oppose it."”
The pro-nuke machine in Harmsbhurg
| has no rocm for people with Lmits. What
the nuclear state in ascendancy demands
is fanatic Joyalty, willingness to take cas-
ualties, military secrecy, an end to demo-
| cratic forms, the cold embrace of Lrymr;.
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Letters

An N.R.C. Plan to Allow Justa Little More Cancer

Tothe Editor

in recent weeks, the Nuciear Regu-
jatory Commission has, without fan-
fare, proposed certain changes in ts
regulation of low leyel radioactive
waste disposal that may set a prece
dent for future distribution of large
quantities of contaminated materials
without licensing, monitoring or any
follow.up studies of possible conse-
quences for pubiic health. To owur
kowledge, the press has not beer
made awars of the implications of
these proposed changes, and we b
Heve that your readers may wish to
aubmit comments to the N R.C. and to
elected officials

The Oct. 8 Faderal Register (43 FR
§7018) proposes to derégulate certain
medica!l and research wastes and per-
mit thelr disposal in sewage cystems
and sanitary landfills. Liquid scintilia-
tion media containing tritlum (with &
half life of about 12 years) and carbon-
14 (with & half life in exedss of 5,000
years) in an organic solvent (toluene,
which is highly toxic) would be dereg.
ulated, conserving some 400,000 cubic
teet of leensed low.level waste dis
posal space for other radioactive
wasles

Al present use rates, some 200,008 to
400 000 gallons of contaminated ma-
tecinl are involved, 43 percent of the
wlume of low level radioactive wastes
from medical and research sources. In
addition, animal carcasses contatning

amall quantities of tritium and carbon-
14 could be discarded in community
tardfills.

These two changes would reduce the
cos: of rndioactive disposal by an
estinsated $18 million per year for the
ticens<es.

A second Federal Register notice,
on Oct. 27 (43 FR 70874), clarifies be-
Mmmmmumn.n.c.
10 “solve” the troublesome low-level
radicactive waste problem by deregu-
lation, dispersion, dilution and diffu.
sion.

In it the commission proposes (o
allow the recycling of metals contaml-
nated with technetium- 99 (haif-life,
210,000 years) and low-enriched urs-
alum from the Department of Ener.
gy's gasecus diffusion plants. Con-
taminated scrap copper, lrom and
nickel would be permitted to be
smelted and riixed with uncentami-
nated materials from other sources for
subsequent use in all manner of con-
sumer articles.

Appliances, toys, furniture, cars,
coirs, cooking utensile, machinery and
construction materials are cited by the
N R C. as possible consumer items
that would be permitted to Conte’n
fow-level redioactive contsmination.
The commission expresses some con-
cem about “heslth elfects™ on foundry
workers but concludes that the dam-
age 10 the public would be “'de mini-
mus,” which is an N.R.C. term mean-

ing “very smalil if no one bothers te
ook for any damage

A Draft Environmental Siatemeid
by the N.R.C. (NUREG-0518) stresses
the financial savings thet would result
from this perverted form of conserva-
tion of scarce resources. Public com-
ments on the draft will be received
until Dec. 22.

Once established, such a policy of
“dispersion and dilution™ for solid
tow level radioactive wastes would be

theless dangerous radioactive materi.
als as “ssfe enough for the landfill” or
as “‘recyclable scarce resources.
There would then never be & com-
assessment of the impect
upon people and their environment,
because no one would be able to trace
these contaminants. Just a little more
cancer A few more detective children
mumlymmngm
which wholly violates both man-
date of the Atomic Energy Act to pro-
tect the public heal:h and safety and
the requirements of the Nationsi Envi-
ronmental Policy Act.
Juntte H. Jornseup
Co Director, Environmental
Coalition on Nuclear Power
State College, Pa , Dec 9, 1980
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The neonatal death rate ¢
within the firc| 2 “ays of life) was 8.
per 1000 live birias within a 10-mile

raie was 2.0,
Eacludi voluntary abortgas. the
state fetal th rate was 13.4 per 1000

dve Dirthy, while the 10-mile radics ﬁ;-__

ure remamed at 11.] o
The Fennsylvania Dept. of Heallh
e .. 4

stated that “after careful study of al
nlormaiion avadeble. we canlnue W
find no evidence 1o date that radistion
from the nuclear power plant resuited
‘M an increased number of fewal 2€0-
natal or wiant deuths

| hope the above information will
viuce the dedate in clearer perspective
‘or your readers

that those f

weil publicized. sasd

Babies exposed o the radiation at
their most critical fetal stage are now
nearing one year oid. Let us hope that
there s an end w decisions being
mace about what the public "shouid
or “shouid not” know conceraing radi-
aton effects

coming iRan wben we Jre given ihe

fuil st
sl ANDREA K. WILSON
Ji0 East Asamun



Department of Healch

HARAIBBURG

717-787-5264

October 27, 1980

Ms. Barbara Stamiris
5795 N. River
Freeland, Michigan 48623

Dear Ms, Stamiris;

Tour recent letter to the State Health Department regarding infant
mortality was first referred to Mr. Lindeberg, Press Secretary, who subse-
quently referred your inquiry to my office for reply.

Infant mortality is defined conventionally as ihe number of infants
dying during their first year of life, which is usually expressed per 1,000
Tive births in a given year in a given population. However, this statistic
does not really represent the true probability of dying of the original
cohort (infants) borm in a given year because of the following reasons:

(a) some infants born in the previous year are included in the current death
statistics; and (b) some infants born in the current year are included in
the following year death statistics.

We do have more recent data on infant mortality rates (computed by
the conventional method), 1.e., we have analyzed the entire 12-month period
of 1979 by quarters. Please keep in mind that these 1979 statistics are still
provisional for the reasons mentioned above. Several important observations
have been noted.

1. Irfant mortality rate per 1,000 live births for 1979 gradually
declined from 19.4 (January-March) to 18.5 (April-June) and 12.8
(July-September), and remained relatively stable for the fourth
Quarter, 13.8 within the 10-mile radius (including Harrisburg) of
the TMI reactor.

2. A similar pattern was also seen for boih 1978 and 1977 within the
same geographic ares, as well as for the Siate as a whole.

3. While the second quarter rate for 1979 was higher than the comparable
period for 1978 or 15§77, there was even & highe:~ infant death rate
dlready registered during the first quarter of 1979, immediately prior
to the TMI accident. Thus, the high second quarter rate in 1979 cannot
be attributable to TMI.
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Ms. Barbara Stamiris -2 - October 27, 1980

4. If Harrisburg (a large majority of population actually reside beyond
the 10-mile ring) 1s excluded from the 10-mile radius, the infant
mortality rate becomes much lower; this 1s primarily because of the
large nonwhiite population {n Harrisburg, contributing to a higher
average infant mortality rate.

5. If the TM] accident had a significant impact upon infant mortality,
those infants born during the fourth quarter of 1979 (exposure in early
period of gestation) wouid have had a greater risk of death. Our data
do not support such speculation. In fact, the fourth quarter rate was
lower for 1979 than for 1978 or 1977.

When all these observations are considered together, it cannot be con-
cluded that the TMI accident has caused a higher infant mortality in the area.

I might also mention that our careful analysis of the available
data indicates no relationship between the incidence of congenital hypothyroidism
and the TMl accident.

I trust these remarks are useful for your purpose.

T A

George Tokuhata, Or.P.H., Ph.D.
Director
Division of Epidemiological Research

Sincerely,

GKT:h

cc: Mr. Lindeberg
Mr. Ireland
Or. Gens
Dr. Reid
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Quesiions Remain
. On Health Effects of
Pa. Nuclear Accident

g By Cristine Russel}
; Washington Siar Sraft B -uer

v - When Dr. Gordon K. MacLeod left
bis post at the University of Pitts-
burgh reccntly 1o become Pennsylva-
nia’s secretary of heelth be hardly ex-
pected to be confrenied with a taajor
nucleer accident.

Once he veas, be quickly found that
the events at Three Mile I<land forced
him and other officials, including
Gov. Pichard Thornburgh, 1o do a dit-
ficult balancing act as they sought to
protect public Lealth without causing

niz.

WDeclslons had 1t be made, on
whether o evacuate the area around
the damaged plent, whether to admin-
ister a medication o protect opainst
thyroid cancer, and what to tell the
public sbout the health dangers.

GIVEN REPORTS of low level but
coustant radioactive emissions from
e plant, the state advised pregrant
women and pre-school children to
stay out ol the five-mile radius of 1he
eccident. Evacuation erders were put
ta recdine's but never triggéred.

“We had 10 be careful not to alarm
peopie over'y,” Macieod recalled in
sn interview. “To have donc more
coald possibly have beeu unproduc-
tive If everyone had been ordered to
leave it could have caused sheer
bavoc and panic.

“The recommendation for pregnant
women and children was made as an
excess of caution since we Fnow that
fetuses and young childien are poten-
tially more sensitive to low levels of
expasure,” he added.

ederal Lealth cfficlals appear to
beve agreed in peneral with the state
actions, although the state did reje<t
advice from the Department of
Healih, Fducation and Welfare that a
drug colled potassivm jodide should
be made availabic to workers and pea
ple living in the vicinity of the plant.
It is mitended to protect against thy-
roid cancer should radioactive indine
levels increase sharply.

Outside critics are also concerned
not culy that the radioactive emis-
sions may have been higher than re-

ed but that the public has been
vlied into thunking that the situion
at Three Mile Island 1s safer thau it is.

At a press confercrce yest rday the
Environmental Policy Center end
several Washington-bascd sntinu-
clear end environmental groups
charged that there has been a “nu-
clear whitewash” of the health risks

LAST WEFK at a Sencte health sub-
commitiee hearing, HEW experts pre-
dicted that, based ou cxposure
information available to date, there |
would not be a single additioual can-
cer in the general public due to the
radistion reieased from the dameped
plant.

But since that time ‘sw-level radia-
tivn has continued to be released. and
the latest estimates from a team of
federal expents are shighily higher for
the total radiation exposure to the
population in a $9mile radius of the
plant. Bet sources indicated yesterday
the government's overall estimate of
minimal lonsterm risk 1o the general
public in the area of the plaut ;e
mains the same.

Questions bave been raised, how-
ever, about the fragmentary and
sometimes conllictng infurmation
aviilable to date on the actual expo-
sure levels. And the risk estimates of
low-level radiation exposure are
themselves controversial.

Jokn Villforth, the head of HEW's
Rurean of Radwiopical Health, suid
yesterday that the lederal team fol
fowing the Lealth contequesnces of
the accident was taring these ¢y
cerus into account and would aGjust
the risk estimates accordingly. But he
did not feel that additional calevia-
tens now under way wonld “sigpifi-
cantly” change the estimates alrcady
mide

MOST OF THE recorded emiscions
intc *he air have been radioactive

ises such a9 xenon. in addition.
ﬁd radionctive lodine have been

in milk saviples in Pennsyl-

vania io the past week lealth ofti-
cials there contiree 1o say that the
levels picked up are so small that
there is o concern about drinking
milk

And on Friday President Carter
rven [eit it becessary to issue a state-
wen? from the White Honse saying
federal officaals have found “abso.
hutely mo danper” ivor food produced
in the areaof the crip led plant

Vhile the preseut and future
kevii's danger from the nuclear acci-
dent has largeiy bees minimized by
those in chiirge, even the officials in-
volved fee! that it would be foolish to
be overly confident about the long-
range baalth consequences.

Pennsylvania Health Secretary
MaclLeod personally fee's that the
“most important health offect 1s the
stress of baving lived through 10 days
of tension, apprehension, and ro ports
of a somewhat confusiug nature at
limes ™ .

In the meantie, given the svents
of the past week, few will feel reas.
sured by the language in a promo-
tional booklet put out before “be acct-
dent by Metropeitan Edison, the
utility responsible for opcrating the
Three Mile Istand plant.

It ends with “a word about salety
- « . The record speaks for itself The
nuclear industry has logged miilions
of hours in operation In 211 thar tune,
there has been no instance of radia-
tion injury to any workers 1 the com-
mercial nuclear generating statinns,

_There is also no evidence o radiation

damage to plants, wildivfe or €opleia
the environs of a station.™
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If There Were Avother TIII

Five months after the Three Mile Island
puclear incident, the state still does not
Lave a colusive plan for coping with such
emergencies.

The Thornburgh administration admit-
tedly has had its hands full since then; ad-
ministration officials from the governor on
down have had to devote a good deal of
their time to testifying at various state and
federal hearings on the March 28 accident.’
But it is still distressing, on the anniversa-
ry today of that event, to find not only that

. Bo comprehensive piin has been fashioned

but also that administration officials seem
fo be unsure of just what their respective
departments’ roies should be in such emer-
gencies.

After a bearing held last week by the
state House of Representatives panel prob-
ing the affair, Rep. Ivan Itkin of Pitts-
burgh commented: “If an emergency was
declared today, we'd have pandemonium.”

Civil Defense agency plan: for example,
call for all evacuation traffic to move in
the same direction along four-lane high-
ways. But State Police Commissioner Dan-
§el Dunn toid the committee he doubted
that would be possible.

The Education Department's burcau of
management services was asked by the
commitice who makes the decisions about:
¢losing and opening schools during a crisis.

_ A spokesman said, “We do not have a re-

Quired closing and opening plan.”

A Civil Defense 20-mile evacuation plan
ealis for parents to stay away from schools
and let their children be bused home. But
another section of the same plan desig-
males schools as pick-up points for people
to gather for evacuaticns, .

Penrose Hallowel!, secretary of agricul-
ture, was asked what he would tell farm-
ers Lo do about their animals. “] can't an-
swer thal pow,” he replicd. .

Perbaps the most startling gap of all =
concerns the National Guard. Adiutant

General Richard Scott told the House com-
mittee that many guardsman couid not be
reached during the TM! incident to go on
alert status for possible mass evacuation
duty because they were moving their own
families out of the area.

General Scott also told the House com-
miltee that the Guard bas o protective
clothing or adequate equipmant to detect
low-1.:vel radiation. In fact, Scott recently
sent out a memorandum to his men: “You
can assure your wives and families that
the adjutant general of Pennsylvania wiil
not. I repeat, will not assign Pennsvivania
National Guard personnel to mussions, or
in areas, where the possibility exists that
they might be exposed to dangerous levels
of radiaticn or fallout.”

That raises the question of just who in
case of another nuclear accident would
bandle the emergency dutics which are the
Guard's peacetime reason for existence. In
fact, that question was posed to Gov.
Thornburgh when he appeared in Washing-

* ton before President Carter's TM! investi-

gatory commission. ‘ :
Alluding to General Scott's memoran-

' dum, commission member Anne Trunk of

Middletown, Pa., askad, “How far away
would the National Guard be in the case of
a more serious accident?” It turned out
that Mr. Thornburgh was unaware of Gen-
eral Scott’s report and couldn't amwer the
query.

All of this suggests that the administra-
tion should be pressing ahcad with a com-
prehensive plan. At the least, the governor
= who has held only two cabinet meetings
since taking office in January — should -
call bis department heads together to N 8
few common understandings. 5 sl

Pennsylvanians can hope that there nev-
er will be an emergency requiring such a
magnitude of response. Dut then that's

what everyone thoughit befere that Abbott- /‘5 # yo7re

and Pratalle walfale ab WY Vooi Mroo.n




Eight Months Lost O3 Qi@

It's enough to make a psychologist weep
— and a lot of other people, too.

The state is {inally launching a study of
the inhabitants of the area around Three
Mile Islund to assess the effects on their
mental Lealth of the March 28 nuclear ac-
cident there. The work will be done under
the aeg:s of the state Department of Public
Welfare with a federal contract of
$275.000 from the National lnstitute of
Mental Health.

Given the obvious usefulness of such a
survey, it is all but incredible that it has
taken e:ght months to get it launched. Pub-
lic officials can't say they haven't been
warned. In the aftermath of the accident,
then-Secretary of Health Gordon MacLeod
urged that a survey be launched immedi-
ately, while the evenis still were in the
minds of residents. But the matter got tan-
gled in jurisdictional disputes between fed-
eral and state authorities over who should
conduct the survey and how and who
should pay for it.

On May 4, in an editoria! entitled “Five
Weeks Lost?”, this newspaper noted:
“Time is especially of 'he essence in ob-
taining and recording information about
the psychological effects of the Three Mile
Island incident. Txperiments have shown
that as early as three weeks aiter hospital-
ization, some patients begin to be bazy
about details of their stay in the hospital
and their treatment there. For many the
Three Mile Island accident and the uncer-
tainty for four days thercafter made for a
traumatic experience — all the more rea-
son for early interviewing before memo-

ries fade or begin to distort what aciually
happened.”

So what happens? Not five weeks but
eight months have been lost.

It's hardly reassuring to have state Wel-
fare Secretary Helen O'Bannon explain
that “coming eight months after the Three
Mile Island accident, at a time when the
initial trauma has subsided, this study will
be particularly valuable because it will ex-
amine mental health impacts from a long-
range viewpoint.”

Actually, questions should be raised as
to why the grant was made to the Depart-
ment of Public Welfare, rather than to the
Department of Health. Presur ably it was
becausc mental healtn respor hilities in
Pennsylvania lie with the DPW. Jut if this
isn't a health matter, what is”?

Fortunately, the study has been devised

and will be directed by someone in the psy- -

chiatric field — Dr. Evelyn J. Brommett,
an assistant professor of psychiatry and
epidemiology at Western Psychiatric Insu-
tute and Clinic at the University of Pitts-
burgh. Dr. Brommett has hired 30 inter-
viewers who will interview 700 persons
living within 10 miles of Three Mile Island
and another comparison group of 350 per-
sons who live within 10 muiles of the Ship-
pingport reactor in Beaver County.

Dr. Brommett and ‘er interviewers
ought to be wished the bust of success. But
it is a tragic disservice to science that a
one-time-only opportunity for immediate
study of people caught in America’s [irst
such nuclear fiasco was missed — and by

eight long menths.
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Nuclear accident precaution progress called nil

CINCINNATI (AP} — Preparations to deal

with nuclear accidents are no better in the

* United States now than last March 28 when the

Three Mile Island accident occurred. according

to Pennsylvania’'s secretary of health at the
time.

“And 1 do think we'll have nuclear acei-
dents in the future,” Dr Gordon K. MaclLeod
told & seminar yesterday st the University of
Cincinnatl.

* k&

MacLeod resigned in a dispute over the
handling of Pennsylvania’'s health services
seven months after the accident He is now a
professor of medicine and health services
administration at the University of Pittshurgh

Macleod criticized both federal and state
governments for not providing stockpiles of
potassivm jodide, which he calied an antidote
for the accumulation of radioactive iodine in
thyroid glands. The absorbtion of arge amounts

* & A

Medical checks asked for people near 3 Mile Island

HARRISRURG, Pa. (AP) — A federal
magisirate recommenced yesterday that US
District Court concider a clalm for medical
detection services sought by people living near
the Three Mile Island nuclear plant.

The claim for monelary damages, part of a
class action suit filed on beha'f of 650,000 peo-
ple, secks a screening for cancer and other in-

. juries because of radiation exposure.

At the same time, the magistrate recom-
mended that the federal court not certify class
action claims secking damages for negligent in-

" fMiction of mental stress, present physical ln
Juries and latent physical Injuries.

following the March 28 accident

“The wnknown but menacing qualities of
radiation require the court to address the con-
cerns which form the basis of these feai="
Havas wrote in his report.

Any party involved has 20 days to file
objections to Havas' reporl. The court mus!
then  decide whether to  accept  hie
recommendations.

of radicactive iodine can lead to thyroid dis-
ease, he said

The US Department of Health, Education
and Welfare ignored Pennsylvania’s requests for
the chemical for two years before the acoident,
McLeod said.

When the chemicals finally were sent —
after (he accident — the dosages were short
and the equipment to administer thes was
wrong, he said, adding

“Sadder yet to say, we still drmt have a
supply of potassinm iodide in Pennsylvania or
elsewhere In the country to be used in the event
of a.other nuclear accident ™

The General Services Administration gave
HEW responsiinlity for planning such a stock-
pile, but the agency has not done that yet, Mac-
Leod said.

“If the feder = government Is not ready to
come forth with financial support for stockpil-
ing polassium iodide. then we must find re-
sources zlsewhere, e ther from the utilities
themsclves or from state legislatures,” he said.

{ Deferdants named in the sult are General
' Publle Utilities Corp., the plant's owner, Metro-

amdn Edison (v, the plant's operator; and
* Babcovk and Wilcox Co, the plant's designer.

: Magistrate John Havas pointed out that'
| many area residents fear they were harmed by '
\Mlonu" gases which leaked from the plant
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Former Pennsylvania hgalth secretary gives warning

MacLeod says US not prepared for nuclear accidents

Ry Deborsh Taylor
NR Siaff

*My main concern with respect 10
the pubiic health aspect of nuclear
energy s that we be prepared the nex!
tume we have a nuclear accident, and
i do think we will have a nuclear acei-
dent in the future” sawd Gordon
Macleod. former Pennsylvama
secretary of heaith. al 3 ducussion
heid Thursday in the Environmental
Research Center Auditorium.

The dscussion sponsorzd by the
Environmental Prowstion Agency
and UC. used the Thrue Mile Island
imcident 10 exemphify the lack of
pubiic health preparedness in the
event of another nuclear accident.

Macleod, who received his

medical degree from UC in 1960 and
18 now a professor at the Universuty of
Putsburgh, decame secrewary of
health i Pennsyivamia 12 daw
before the accident ai Three Mile
Istand (TMI) He resigned seven
months later in & controversy over
the heaith ¢/Tects of that accident

“! know of no nuclesr
piant in the country that
would really be ready for

the next nuclear accident.”
e ——————

According to Macleod, TMI
pointed out the deficences in Pean-
syivania s departmernit of healtn

“Political. #ot professional
decisions had carved up Peon-

1

syihvania’s Depantment of Heath®
said Macleod, who said there was
not a single book on radiation
medicing in the health department

*in short. there was litlke or no
capacity within the Department of
Health, nor eisewhere 10 Lne state. (0
deal with the exiraorcinardy senous
heaith problems facing us,” sad
Macleod.

When asked [ he felt ihat the
Pennsvivania  health  depaniment
was typical of other staie health
depariments. he said, “My presump-
ton is that some of these probiems
exist n other state health
departmenta” Macleod s he
believes that U problems like thus
are not faced now we will be in no
better position to deal with the
beaith impact: of (uture nuciear
scoidents than Pennsylvania was 1o
deal with those related to TMI

*1t seemed that no one outside of
profeasional health cirches could ap-

mﬂ the potenual for the health
ds of the TM| zcexdent uniess
they saw peopic bemg carred off 1o
bospitals vomuting from radiation
sckness. There was no blast. No
melidown. So there was no health
hazard,” sud Macleod, “that's the
attitude that seemed to reign among
puciear engineers and  radiation
health physcists throughout the s~
dent.” '

Whik the departure of pregnam
women and young chiidren, both
partcularly susceptible (0 radio-
active jodine, one of the most abun-
gant of the fismon products, was
recommended by Macleod almost
immedistely after the accident. the

did not ssue the direcuwe
until & day later because of a dupute
between racohon health physicists,
mid Macleosi,

Macleod mised the followng
questions to he audwence. “What
happers in the event of (hose future
nuckesr scadents?.” and “how do we

protect the public’s health™ Shor of
immediate cessation of all nuc'zar 3¢+’
tivity which | think s wellng® :m-
porsibiys, the Aatica must be 2erared
not to repeat the mistakes of T ML
said Macleod.

“For the prevent ume.” he on-
tinued, *1 know of no nuciear 7 .antin
the country (hat wouwld rea.y be
ready for the next nuclear (scicent”
Macleod called for a seil-
examination by the oiflzas in
charge of the Nucisar Reguaiory
Commission, saywng the, were
“gong (o have 1o ask inemucives |
what i their funcuon in the ‘uture,
and | thmk the Amerxan ptsuc o
going to force them Lo answer ‘nis.”
re—esm——yessemsne

“Short of lmmediste
cessation of all nuclear
activity...the nation must
be prepared not to repest
the mistakes of Three
Mile Isiand.”

In the meantime, Macleoc caied
far the implementation of 3 n.=ber
of salery measures, inc'uding under-
stancing by the medcal com™ inny
of how to manage the phvical aad
psvchologeal consequences of 47 ac-
cident; s better informed pubdic as 1o
what it means 10 have an acc Zzal

of pommium wcxe for
deployment and distridution
sround nuclear reactors. ressarch
for antidotes and clinica! marage-
ment aganst other [ssionabic pro-
ducts bemdes jodine; and the rede-
sngning of hospials as  falowt~
sheiters for treaumen: of paunents
with radioactye exposure.

*Uniess we do address these

and address thern now, we

may well find our heaith (o nave

deteriorated |10 or 20 years hetor

pondering the sarae puzzies Lhat are

confroning us heve today.” s
Mac Leod.



' A-Pluai Involved in Probe of

Thyrsid Il

By Victor Cohn
Waar o pion Pogt B.00f Wepep

A new controversy over the nuclesr
accidert at Three Mike Island appears
likelv 10 2rise from the discovery that
an zbrormal number of children were
born with serious thyroid defects in
three Pennsylvania counties in the lat
ter-part of last year.

The condition is known as hypothy-
roidism, wnicl arises when the thy.
roid gland is erther absent or doesn't
produce normal hormone ievels. It
car, lead to grave mental retardation
and stun.ed growth unless it is
quickly treated.

State health officials confirmed yes.
terday that during the last nine
months of 1875, 13 hypothyroid babies
were born in three counties that
micht ordinarily expert three such
births during that lenzth of time.
They said tavy are about to start an
epidemiclozical investication that “of
course ' will bave to consider low-level
radiation from the accident at Throe
Miue island-—iocated adjacent to one
of the countisc——as cne possiple cause.

Bul they—as well as Dr. Thomas
Foley of Pittsburgh Children's Hosps
tal, an authority on hypothyToids M
a!l said that the condiuons could have
many possible causes,

They raid they know of no cases of
hypothyroidism ever caused by radia
tion at the low level emitted by the
erippied reactor, though there is a
well-ertablished association between
kigh doses of radivaciive iodine~one
chemical emitted bv the disabled reac-
tor—and thyroid disease. Radicactive
fod.ne tends to concenirate in the thy-
roid gland, with destructive efiects
wnen Lhe dose is high enough.

Radiation specialists from the Presi-
dent’'s Commission on Three XMile Is
Jand and the Nuclear Regulatory
Commission said flatly yesterday that
lodire emissions {from the March acei
dent were far too low to have had any
such elfect,

“There cannot be any connection: [
can say that unequvocally.” said Dr.
Vietor P. Bond. associate director of
the Brookhaven National Laboratories
for biomedical and cnvironmental sci-
ences. a member of the presidential
commission task force on rxdlation
hea!th efiects. “For thyroid effects
the doses would have to have been
thousauds of times higher than they
were."

Harold Pelerson of the NRC's office
of standards said a tatal of 15 curies

sbvewadly say 200

* of Todine 131 was released from the

plant by the end of April, giving 8
marimum radiation dose of the thy-
roids of area residents of 8 to 20 miili-
rems

Baefiground radiation provides 100
millirem per year. Tests of area resi-

dents revea'ed no lodine in their bod-
s€5, and @one was detected In area aps
imals or ic cows’' milk, Boad said. To
affect Tetuses born since the aceident
wouwld have required a pickup of iod-
lne.

“We would certainly not expest any
effect on feta! thyroids from these
levels.” Peterson said.

A suokesman for General Publie
Utilities Inc, parent company of the
utility that owns Three Mile Island,
said no lodine measurements taken
were ever high enough to cause fotal
thyroid problems.

However, several local groups have
challenged the official radiaticn read-
ings, alleging that Insufficient mons
tors were in pluce or operating at the
time of the aceident. Wind currents
mizht have carnied radicacuve partd.
cles over pearby monitors and depos
fted them ic faraway areas without
the normal dispersal effect, tnese
groups have said.

None of the hypothyroid cases were
in areas that have been described as
in the main "plume"” or downwind di-

rection ¢f tze Three Mue Island radia-

tion.

Six cases occurred iR Lancaster
County, which is east of Dauphin
County, the reacior site. Four were in
Bucks County and three in Lehigh
County. .

Ordinarily one baby in 5,00) is born
with hypothyroigism. In 1978 (the last
year for which fuil birth statistics
were available yesterday) Lavcaster
County bad 5500 live barths, Bucis
County, 6,483, and Lehigh, 3,206.

Unusual clusters, mere statistical
pherrations, sometimes occur in many
diseases, said Dr. Arnold Muller, see-
retary of health in Harrisburg.

Also, said both Dr Fuley and Dr.
Evelyn Bodin, a Peansylvania health
department pediatric.aa, 8 more logh
cal explanation than ramation has
been found in three and possibly four
of the Lancaster Coiuntv cases, the
group most closely stud.ed =o far.

One had a familial or wnheriled con-
dition and two had a2 musplaced thy

c(*"@

roid gland, a condition nat likely to be
caused by radi.iion, Bodin sad The
thier other Lancasier Couriv cases
are siill urnder study, bul cine was a
twin whose twin did not got the dis
ease “s0 it's untlikely” theugh not im-
possidle, she said, that the cause in
this case was cavironmental, since
both babies were rubjecled to the
same envirunmeni

Another healtnh authorirv said that
many populatigns. susn gs the Amish,
in Pennsylvania hayv 8 aigh cincen-
tration of geneurally relatia qsrases.

“1 don't think there's any cause and
eifect” connected to Toree lMlile ls
land, Bodin said. Dr. Fcoley agrend,
but called the tirmung ‘orculiar and
curious.” and sa.2 “*he fact that it did
follow the aveident ra.ses an issue”
that must be settied.

The cases' existence was disclosed
in an ipterview vestircay Ly Dr. Gor-
don MaclLeod, who was [ennsvivania
health secretary at tLe tio:e O1 the nu-
clear accident.

MacLeod became the state's chief
health officer ca Maren 186, only 12
days before the accid2nt. Last Oct. 10,
he said—after critic.zing the state's
handling of the probleni—that he was
asked by Gov. Richard Tzoraburgh to

M_L_ ‘

resign. He returned (o s job as a !

well-regarded professsr of public
heaith admunisirgtion al the Univer
sity of Pitisburgh.

MacLeod, 150, agreed that “it is im.
possibic” to assign any common cause
to for the thvroiu defects. Put he said
he was shorxed thzt the health de-
periment had mede no public an-
nouncement and had not started an
investigation of possibie causes. The
firs: of the afiected Lancasier County
babies was born last June. Two were
born in July, and one each in August,
October ané November,

blacLeod zlso said it is “urgent” to
look for any pos:ibly undetected cases
in bobies horn at home among the
Amick and other Peansy!vanians «ho
often chous. non:e deliveries.

Thyroid problems turned up among !

Marshall Islrnde.s who were exposed
to radiatinn from the fallout of a US.
hydrozen bomb test in the Pacific on
March 1, 1954,

The first carrs discovered nine
years loter were two children, under 5
8t the time of expesure whose thyroid
plands had disappeared.

Staf/ weiters Walter Pineus end Jnon

ne Omang comtmbuted to thu repor:. ‘
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Thyrsid illness
in Tl Areg
Under Stuay

HARRISBURG (Lil) = Medical deteclives are
fprestigaung the possidility = believed now to be
temote — Lhat an agparent growth ia e rate o thyreid
abormalities was caused by the Tharee Mile Laland
puclear accident

The Peansylvania Healls Departmest said it had

the investization aiter 3 routine survey snowed
the incidence of hypotnyToism was {ive Lmes 2redier
ic some areas pear Lhe nuc.ear piaat

Initial judgmests by a variety of t3yroid experts was
33t the Taree Mile Isiand accidens procasiy did eob
cause b2 occurresces because (e radicaclive emle
sions duricg the actides| were 100 Smaii 10 GO suca
damage. i i

Other possible causes, such as heredity. ingustrial or
medical radiation sources aca caemucais in ioadsiulls,
were also under invesligation By siaie €PILemuDI0RISS,
said Dr. George ‘Tokunaw, director o siaie bedlld
research

“There is a remote poss’aility that radiation was e
cause, and ‘ere are Iy Olser UASICie reasons. e
& Save eoouzh evidence L0 Maae any CORTILIONS,
e3cept 1o say toe rate (of DypolyTOLLT) B apparesuy
ﬁq{: thap pormai o thus area,” said Tokusal.

remote possibility of a concecuen to Three Mile
Island rested with cows iiat grazed on coclamudaied
ﬁtuns. Stat? auttoruss reporied a racicaclyve 100.ae
el of 41 picocures per Lier 1o milk {rom 3 neardy
{arm a few days alier (he nuciear acticent The feceral
beaith Lmit is 1.000 picocunies per Lier.

Bypotbvroidism is a dsorder which caa lead o
pestal retardation. It can be cansed by radioaciive
jodine.

Dr. Thomas Folev of Children's Hospital in Pitts-
burgh, who monitors hypotdyreidism as a consuiant Lo
the state, said he did not bel.eve the Latest ocourTences
were related to Three Mile Island

He explained that some of- Log Cases were differing
types of hypothyroidism, indicaung Wil @ mingle envi-
ronmental source sucs as GuClear rarialion was not tae
cause.

The routice state survey revealed that the
brpothyro:die= rate 12 Lascasier County. adjouning tne
puclear plan.. #as five LIMEs € 2aves than noemal. Five
counties cownwind from the puciear plant also scowed
higber-than-pormai rates.
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HM!I!ISI\L‘I‘(‘ en - Dr bm don
Micleod, the former state health secretady,
Thurday criticizea the Taembavgh ad
minktration becawse R deiayed fur daee
months {2 Inveshigating a3 posable link of 3
th re.d disease to Thoee Mile island

Hezith Deporvtment oliicluls ackcowledped
the three month laZ al & nous conlerence A
cinster of myphwruedism oses in newhsra
tabies rear “hree Mile idiad were firad
gisegvescd In Octaber, bul 2 madical in
ve ligalion was 2ot hegun vntil this mon.h,

Dr. Eve.yn Bonaen, the stile's diuector of
parent. «:id and school hoalth, sand the
depaiiment dolayed becnuse it placed
greater poority in dealing w.ih the cates I
had discovered Health Seeretary Arnold
Mulier was unavaliable for comment.
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State health ofticials, as well as aatwnally
recupnized thvieddalogiats, beliove there is
only 3 et il ty of o ok between the
hypothyromde g the peleases of ras.oative
fodine in the Thice Liile Ishand nuclrar ac
cident Maurch 26199

“1 am prosourdty concerned abot the fact
that information aas not made publ.c wnnd
now," said Mackewd a professar of bealh
gorvicts al the Univessity of Put bungn
Yo soutdd investigate as s00a as you koow
about e elastening ™

Maci eod said he agreed the chance of a
Huk to the nuciear accident was ao! great, but
was dismayed oy the delay in probing to hind

tier possible cases In the wnewborn
pepulation vecause it can be essentiaily cured

Hypo'hvroidian, which can be caused by
radinactive iodine, 18 a diseréer that can lead
to reental ietandaton

M catses of hepothvrowdisin, such as
inrinad 203 aedical radiation. fead and
beredity, werd also beinp tavesiipated by the
Pealth Depactinent s probe. slaing 1 taxe
waycars

The dopartmest Lrst reported the cases
Wedsewday Hsaid there had beca atelal of 34
cas:s o the <tate, but thal Loscaster County
pear Thoov Mhie island had renerted sevea
cases gver dve Lines tee averazeol 1 in 2 0W
live burths

Through a state Heaith Desartment
program, virtually ail mewoorn babewes are
screencd for hypoth; roidism. But Macleod
said the clustecing of cases made it clear

,s q: ‘.‘;’ {;‘-* ic‘
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those ‘vho were not tested <fuuid Kave beea
vt bletlimnaediaoly for sarec g
Hoath oittcials sadd alicap’s aore barg
ntade 1o screen those 2l teed routioaly L
sospials, such as halwes bsra 2 Ko vk ar e
pacernts wha obiocted 1o i 199wl lipio o
ronngs. The namber of Cullren nveived
sasagpaveniiy oo e than o fon huedred
Mactecd said e Fedlh tporicent's
detsy w :,‘\ evicenve the Tonru nh o
;miaishiatian dd osl place el phveii o
aealthag l.a'.‘d.‘. caofithe The Ve islad
nuclaar accident
ite eriticized the admimstration. for nt
staliliahing a rakation Lenith ourcas walder
Jie dealit Department becouse il masl be
sensitive™ 1o such LRings 28 an increase i
hypothyroidisin Cascs -
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Don’t Snub TMI-Thyreid Tie,

By HENRY W. PIERCE
Pou Gatette Sttt Writer

Former state Health Secretary Gordon Mac-
Leod yesterday warned against a too hdsly
dismissal of figures that may show an increase
in thyrcid defects 2mong habies born near the
Three Mile Island nuclear plam sfter the
radiation leak March 28

Macleod, who said he reviewed the thyroid
figuzes in detail for the first ime mlcrday
inzisted that coincidence alone cn't 2ccount
for an app:rent upsurge in cases in Lancaster,
Lebigh, Berks and Bucks connties mrr March
28 Al are rclatively near the site of the Three
Mile Island radiation lea\

“Thore's alwavs 2 possibility some other
“factor such as industrial toxins or contamina-
tion of the water, could account for it,” he
conceded.

But he pointed to these figures:

& Fight cases were reported statewide be-
fore March 28, and 26 more were reported
Juring the remaining wmonths of 1979

® Ol the 26 ccses, 15 were in counties not
far from Three Mile Island Lancaster re-

od 6 casey, and 3 each were reported in

gh. Berks and Bucks Countics.

il diagnosed early in life.

* By contrast, Allegheny and Erie counties
reported only 1 case each after March 28

® During the last six months of 1978, only 9
cases were reported throughout the state.

But a state health official, Dr. Evelyn
Boudin, called MacLeed's interpretation “il-
logical” and stated flatly:

“We do not have a data base which s
sulficient to make the kinds of claims being
made ™

Dr. Boudin pointed to an absence of thyrowd
defects from Cumberiand and York counties,
which also are near Three Mile Island, and i
Moentgomery County. farther east.

Dr Boudin said, however, that state healts
offic tals are reviewing the data “the way we
would i any pubhic health program.”

Al least some rases appear to be a result of
inhertance, she snd

It s known that radioactive lodine 131,
which was @ .ong the most feared of the
substances o “ased during the Three Mile
Isiand incident, ¢an cause thyrowd abnormal-
ties in babies.

What 1s not known is precisely how much of
an ‘ncrease il takes te cause damage. Studics

Pitt’s

have beon carned out that suggest even a very
small increase in the exposure levels will add
shghtly to the number of thyroid cases in a
large population. But some authorities con-
sider such Ligures inconclusive.

Dr. Donald RRewd. deputy secretary of pro-
rams for the stale Health Department, and
George Tokuhata, Health Department epi-
demiologist, minimized any asseciation be-
tween Three Mie Island an’ iie thyrod

- -
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MacLeed Urges

defects last week.

Tokuhata said there was only a reme
possibility the defects were related to U
radiation leaks

MacLeod resigied as health secretary O
12 and returncd to his job as professor ¢
public health sdministration at the Univers.
of Pittsburgt Since resigning he kas been
strong critic of the state’s handhing of 1
health aspecs of the Three Mule Island affai



A LONE health ~rusader has
won his battle for an mvestiga-
tion into the possibility that the
Three Mile Island nuclear acei-
dent is responsible for an
alarming risc in babies born
with serous thyroid deifects,
ahick can lead to mental re-
tardation

Dr. Cordon McLeod, former
Peansylvania secretary of health,
ias been told that state officials
Lave begun what i3 expected to be
3 two year poobe to Lind the cause
of ihe defcots

He claims health department
olficiais became aware of the
cluster burth defects after he re-
signed last October, but mys-
teronsly had kept the information
from the public

Dr. McLod, now professor of

[ eyuesue xane |

blic health admimstration at the
Y‘:mersny of Pittsburgh, said the
number of babics born with
thyroid defects from two to eight
months after last March’s acci-
dent was astounding.

Thirteen babies born in five
counties near the nuclear plant
were suffering irom
hypothyroidismy, a condition in
which the thyroid gland is missing
or produces too hittle hormone.

Normally, only three babies
would have been born in those
areas with such a condition during
that time, Dr. McLeod claimed.

He said previous tests had
shown that radioactive iodine can
cause hypothyroitism, which can
fead to b«.tl‘ grave mwental retarda-
tion and stunted growth.
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Dr McLeod beheves  public
awareness of the dungers of the
defect 1s important, ¢ tally be
cause many of P(-nnssfeanm S es-
Umated 140,000 mcmbtrs of the
Amiush religious sect favor home
births

This could reduce chances of
the defect being found before it
causes permanent damage, he
pointed out

“It is a correctable discase if
found early,” Dr. Mcleod said
“After the child has been treated
for two years, the regative cffects
can be prevented ™

Wiiie he stressed that his resig-
nation as secretary of health was
unrelated to the thyroid issue, Dr
McLeod sawd he becarne frustrated
ind angry when he 1ound that state
officials were withholding in-
formation about the birth defects.
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“1 can't unmagine why the
Health Department did no' in-
vestigate the cases [ asked n to
release the informaton and it did
not do so

‘1 told them I was profoundly
dismayed people did not have this
information ™

Dr. Mcleod described as a
matter of luck the fact that the
birth defect cluster was dis-
covered.

Pennsylvania has conducted a
routine screening program for
hypothyrodism since 1578

After the Three Mile Island ac-
cident, the screening revealed
there were seven cases alone in
Lancaster and Lebanon counties,
the two countries directly down-
wind of the nuclear facility, Dr.
MclLeod said.

“Basically, the major concern

L3 AL (,E
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is that maybe 1 porunt of bahies
born at home have this conastion
and their parents aren’t aware of
it.”" he added

“We would want to lind these
othe- newborns as soon as possible
and run tests on them.’

The professor explained that
radioactive 1odipe fcll from the
sky onto the grass eaten by cows
and pot into the cow s mulk

The milk 1s subsequently drunk
by the pregnant mother and
circulated to the fetus. which con-
centrates wdine at 10 times the
raie of an adult.

Some healih authorities argue
that the level of radiation released
by the Three Mile istand accident
was oo low to cause the thyroid
defects

Dr. Victor P. Bond, as-ociate
direcior of the Dro. khm n .‘.‘..»
tonat Laboratories. pton Iy
and 3 member of the presidential
commission task fcice on radi-
atwon health elfects. rad “For
thyroid eifccts, the doses would
have to have been thousands of
timcs bigher than they were

He addud that tests revea e § oo
iedire i bodios o1 restdeats hiving
near Three Mile Isiond and notas 1n
animals or cow's milk.

Dr Thomas Foiey of Pit's
burgh Childrer Hespital, an ac-
thority of hypothyroidism, sa d at
least four of the Pennsyvivana
cases were probadly unrelited to
radtation, but admitted an in-
vestigation was needed

““The fact that the outbreak did
follow the accident ruises an issue
that must be seitied,” he said.

— et 52 n.)uv;.‘mis'luu
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Baby death rate

rose ait

state dis

By Vernon 1 .oed
Ingtrar Narvinbe | M ade

HARRISBURG - The State Hezlth
Department has reported a signifi-
cant increase in Infant cdeeths near
the Three Mile Island nuclear plant
send is investigating whether there is
any relztion between the deaths and
the nation's worst nuclear accident
Lhere

The Three Mile Island (TMI) acci-
dent began March 28 last yesr, and
Monday the ce,,art 1ent reiehcd
figurcs showing that 31 infants diz
within 10 rm.’es of the plant from
April 1 to Sept J0. In the samne six-
month period of 1978, there were 14
infant deaths, and there were 20 in
the same period in 1977, the depart-
ment said.

Health officiais also found that
within five miles of the plant seven
{nfants died during that six-month
period last year, compared with one
me® death in 1978 and three in 1577

On the other hand, the depariment
found that the number of stillborn
infants decreased from four during
the six months in 1977 and six 1n 1978
to three last ycar

State heslth officials said they
hoped 1o finish an anelysis this week
that might tell them what, if any, the
relationship between the accident
and the increesed infant death rate
might be and what role migh! have
been played by prychological siress
during pregnancy and the reiease of
Jow-level radiation from the nuclear
piant

“There sre any numbcr of ways
that & child couid have died that
would have no rclation 1o Three Mile
Island.” a ticahth Depariment official
s8id  “Statistically fipures

arcnt vorth anyihinge ™
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State officials have not disc!osed
the cause of any of the infanis'
deaths Bozause 11 1s just possibic that
the denaths are related to the accy
dent, the official said, “cverything is
being inplechecked.” A

The data on increased infant mor.
tality around T™M! is reminiscent-of
ibe department’s d\alo:'.rc thal, &
higher than normal incidence=pl
h)pomvro dism -2 t rth defect ikat
can lcad 1o mental retardalion — was
found last year in Lancaster Coanty
downwind [rom the nuclcar plant.

Hypothyroidism, a disorder i1amabe
thyroid gland, can be caused by the
kind of radioactive jodine reloased
during "he nuclear accident. Hiash
officials, however, said they de pot
believe that the increase in ..vw ny-
roidism was related to the accided

*1 per=onally don" m'r* we reon
10 anything conclusive.” said.Dr
Gordon K. Macl.2zod, heglth secid 4}
during the TM! accident, reiermnirgto
the increased incidences of infanmt
morialily and hypothyroidism pear
the plant. Macleod, & professor=of
health-services administration avihe
University of Pittsburgh, said XMa
ﬁhﬂtm minnes o0
! 1o raime Hhe fundamemnts )

" ebout sehriles (he siane. s
diqe-tgs W examine e hesigh

Mc«:ﬁ-.(
InSdwemb o *“ermic of govern

ment's response at all levels 10 the
health questions raised by the accl
dent, Macleod was dismissed by Gov
Thornburgh last {all, and he has said
he belicves his dismissal was caused
b hisstaiemenis i

“The whole empliasis both locally
and nationally has been 10 downplay
the health coneerns of this acct
dent,” Mot ! soad
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The ;-udy wd that *Mmc‘
un“dnress’ inctuded lucreases of il
o number of JETSans UkAE

idy direct Houts, a|

be.‘.m’,:\ral's:w"" at the 'egr:.' Her-
shey Medical CP"" |
State Univ
that anothe g ¢
phone interviews was U
cent of the 37,000 pOO3
five-mile radius of 7
beca'ﬂeu' tf.»ar activ

T‘\*‘ f) at
Amold Mul
“gmotion :m
gurvey dropped 10 « pel
ple 15 miles from toe e
L‘a"x 1 por*»" beyond 23
the 15 percent
to the plant *'very large
nificant.”

&
‘and “very sig-

Ml)oﬂry Oppose Reactivation
five-miie racdius of what Dr,
er called “‘this radicactive cuaae'.,"‘
en"xns;.c. that, basec on nlcmMews
cor.d...c ed in January, 8 '»e'""t ¢id not.
approve ¢f reactivalin the plant and 547
percent said they would ‘"evacuate im-
mediately’’ inanother nuciear Cnsis. |

The survey, .'r;nced in part by a|
$2,000 gran: from U he electiic utility in-|
dustry, involved two waves of fte e.mr‘ned
interviews, the first last July anc a sec-|
ond in January. The Three Mie Island|
sccident and the weeks of tension that {0l-|
lowed it began on March 25, 1679 {

»1 was very surpnsed to see that the
ds"vfs of these peﬂ"ﬂ had lasted into
July,” Mr. Mouts said today. “'In Janu.
ary, | wasev e-.“.c-vs,-:r. ed.”

Twenty percent of the responcents who
live within 10 miles of the piant reported
in January "3’ the accic had ‘‘dis-
rupted their lives during the Drevious
nine months." The fij
for those Living Wil il
these percentages, Lhe survey s
that as many as 40 h
—A\.‘—.»\.:T-C. )"

“The distress
sisted nine mentns, outtoa i
miles.’ Mr. Houts said.

‘psychosomatic Effecis’

Among the 1,000 persors g vestioned in|
the latest survey last January, "e report
said that, when asked about ""paysical
symptoms of siress,” nearly r.a.f said
they nad experienced one or more of what
Mr. Houts today called ''psychosomalic
effects’’ = headache, for example, or
diarrrea, loss of appetite, swealing or
rash

“These are not at all symptoms that
would cause them (0 :Je relerred for psy-
chiatric care,” he said

Both the Pr-c dent's commission on the
Three Mile Island accident and a simiiar
,Mxel lpm»ned by Gov. Dick Thom-|
5‘-."? conciuded ronths ago that health
effects relat ed o radiation were expecied|
to be barcly measurable but thal mer al
health effects were Likely 10 be the lasting!
public impact here.




THE NECW YORK TIMES, : ) 18,

s
IT ' e, P , b
Yﬂﬁ ~ S R oo £ REC G iP NN

Ui iad 4 A WLIODLWLD

Those scare stonic . Aigtieq dama=a from  clrcumstances preda

| I SR

fetchad. Fedaral olucials hav i slonnth '.::;e suchcarasatall.
radiation esca - virtuaily £o tareat 1o pudiic Reports of bizarre delormities ameng
ealth ! . h2 i ¢ ~-amed by all mal ::.:\‘:l_'...»:“:.wa s0 Doen circulating

thepogidont at Thes felang joo' s 7ia1e COUMNES equally CiOS he rc r Cl -.,----~-J

{»

- » . - ‘ ’ . o w— - ar o
aior inve Lons ¢ e accidont. J'ut rumors of nd at leas

’ - tet Ih 73 14y 1o me
e e ol ”

beed A5

alertions, ¢

i MW -

LA e pndar rase, Sels dden tns. M

w ey e
.'-- tment
NS St e

nuirition; there was nc €vi-

v !

heichtened Dy tae

esuad

ssuad
bosed on scan
TiLe most
frcm the

— o 41
ers ang Livaow

Whatisnot
ts''who have inl,
v with statistics. |

tm Thmen ia'
in el

PP ¢ atal a n . rtar (Are
increoce S | pUMOCT O CITS . (er i01Ce

[ revneinly nublicize ~
irresponsioly publCIiZou S0U

of infant deat
ence of healt

r \ . . ~
Similarly, the ¢¢

bascd on une
ties, a possibly abr
cases were attribuied to herecilary ce in nuclecar lablcs there are peopi




¢ : {4
Prom the BULLETIJ of the Al ;\( weny County
Medical Soc !~!’.', '\_:'?il ;'x' 19 l’ Vol ';[’,;QI;'H | o ol 8 ] | ferrrn 160 ; _. . .
ealth decisions e e it DXtscoller v ot
= st | 1 T 3 arter the L] tal ! 3 the sntant death rate
° HTR ! tor those § €5 B el 1t ) v level
Wi 1 et nally beliove that nudlear rachiation dunmng ¢ on deve vent
tha Ty s O energ | a ) ve't bnowr
el that s ety has the neht to bnow he c hart by COMpArS §
U : th | th o+ e | " | L1OsT { deaths per th et § OV er The
nuclear age e
: S ) bie rats have « vl y dis v hin S and W o P TAN 1 Anni 1
* ' el t ol | any § hie dangers to Septomin 0 1" hoa . Lol
§ i N proble afant cdeasth 1 . -
Yechnocrats, not health protessionals As then Secretary of Health | recom he EEVE T S vE CRERRN kgt As a While fiuctuations in infant death rates
made most health decisions duning the mended and eventually urged in the ” ‘ Sl e Q“ nysoists occur, these patts ends cer
oo e ar reactor accwdent begimmng strangest possible terms that pregnant ‘.F‘LI . b otl e, ."" tawnly warrant carchul analysis and
March 28 1979 at Thwee AMile Island women acd young childeen leave an are-a " e y the peopie m the tivee P by fuether investug ation of the
{IAY) a sad commentary for the medi within bive mites of the Thiee Mide Iland We Istand ar mtant death rate m the tourth quarter of
cal profession ie nowned for preventing plant Bt the Commonwealth’'s radha the rapd pace of our galloping 199
disease healing the sick and restoning tion phiysicsts and nu tect logy us to tace head on Premature dog v n the healthy
good health i RS gly viplen ol a medhical effects of the lea id N
There was and still is no radiation natine th decy must b ‘e v about the
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Unanswered Quections About Thrze

‘c.

Ilile Island 2and Infant T 2aths

Tothe Editor:

Your Apnil 18 editoral accusing me
of telling nuclear scare stones and
dealing recessiv with stansnues is
flawec by errors of omutsions and ig-
porance ol ine [acts.

The ecitonal, tased on Jane Brody's
DEWS £10ry (Nree L3433 CAT uel, Lan anty
revive JRDUC Asiress-¢ver dala han.

by state ang Federal officiais.

Jane Brody or your od:tonalist in.
terviewed me, | could Pave 19id them
tmmeﬁ.':.:e'y that | am =m0t cooosed 10
the use ¢f nuciear enersy And | could
bave ropeaiad that it is premature 0
blame the clustenng of thyvrwid defecss
and ::.e InCcrEase 1n (nfant g2aths on
the accident a: Three Mule Isiand: by
f cannot be nuled gul yetl, as Federal
andstaieciliciails have tmegd 1080 .

More than 2 year a:iter ine nusiear
sccident | released rezw infant.moral.
ity siatistics whicn ware then six
morths oid. My an~suncement
promptey the siate ty reiease nfant
deaths per thoasand live Sirths withia
2 Pours. Although both statistizal
measures are 3! dast crile moniiats
of infant cealns, Gey £enid hawe
teen made oo Thelar

hezith gatd belong o

- iR o TR

tata, however, are inconclu.

give Secause they ¢ =t nclude
babies exposed 1o raciation duning 1N
first three months of -rtmn:y. ah
the deveicping ems -.,- is especiaily
sensitive 1o racialion. Accordingiy,
the oificial conclusions Based on exust.
ing data that there was mo health 1m-
pact frem the acc:ident wili remam ir.
seiovant =il U neena Department
reieases infant €23t rates beyund
September 1979

Yet 10 be cxplained is why 5 and
Jomile infant ceath raies arcund
Three Mile Island Gurning the six
months foilowinre the accidont climbed
sharply, compared with the same
peniod in previvus years. In fact, the
InCreases in the 1975 infant goath rates

over 1S78 were statisticaily hughly sig-
S g i

‘ mdant death rates foliowing & nuciesr
#acor Jecidemt warrasts cumpiete
ador e ‘not dclay and
@Rl YA adecrmaentn (nfoms daaghs
oeeerred. | trosl it vwould have been
WiCLY sellicu

Daspite the sharienmunes
al I"‘el

ungermis

~s in Brdv's
w coniradicts your ecitonal

ne rne for recalessiv linking
thyreid C:fe::s to ra22iation reicise
from the creaied peactors. She statod,
“Or. 2ot bewswry, 4 1 ot ate
tnbute e casas tothe accident ™

1 R34 gvorosend comcerm 2bout 3
iree monihs’ Calay Ly the Paoosyiva.
na Healta Department mn announcing
an unusual cluster of 12 times the ex.
pecied rumber of hypothyTeid cases in
the coumty immecistely gowmrannd of
Three Mue Isiand My 2gvce wasg ac-
curately recorted at the time 2¢ mage
only t0 enscoraze early detoction o
thyreid Celiciency fromn 2oy cause ¢

unscreensed ne-horns lest an un
treateg (nfant become a creun.
The credidility of in official denin

that radiauon from tne accident cou d
have any eifec: wnatsnever om (23
oToid glands was clouded bv an
€rTor mace by an en:Cemicintist from
the Ccnm for Diseasa Cuntrol. In the

news arucle, Dr. Groenders mistak.
enly slules that Pennsiy-2mia Sad
fewer rewdoms with thyrod defects
tham 21 the are~z 1a Mo~ Amenca
with screemirg pro~rams.™

That simpiy 1s rof true (n the Feb
reary 1575 1ssue of Pedinimos, dors
Monwina and Idaho had far iower
rates of Lvivoid defects in noutorms
than Pernsyivana had follanees e
sucicar gccidert, Also, F' fadeli=hia
224 Pirehur's Pawe 13
thyro:d Jefects in newborns than all of
Penrayivania,

As 2 putlic heslh profescLaal, my
pica continues 0 be for nes
collecuicn. 1 aisy urze the tirmely ro.
lease of all findings with acsurate ard
prompe interpretanon of medics! -
secuence to the citzenry. | am etpe-
cally cc*x:e.-:ec a0yl these Sitizens
in cemtral Peanslyvania wha have lest
contidence in the cred.0ilv of effizial
statements since the acci..at cveEr a
yearago.

GORDON K. Maclzoa MD

Pusburgh, May 7, 1580

The writer is professor of roalih serve

iCes cCminuistrolion ond QsoCisle

cimicg! professor of meZicing Gt ire
Ursversity of Pirtsdurg™
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Intant Deaths Low

At Threse

-‘MlSBL’FG May 19 (UPD)
The ctate Healih De:cr'-

mm tocay released irlanmt
mortslity figures for 199
Mcnx.za th retes were iower (n
the area arvind the Three Mile Itland
ndw piant than the rest of Peansyi-

nult.hkcmarybrﬂmd

Mr. Mo ler said the ful) renorion 199
infant, mecnatal end fetal death rates
compares statew de figures 19 Lacse Ob-
tained 12 the eree wnthun 10 mules of
Three Mile Island excluding the city of
Earvisburg. The city is oot coumted, be
cause s pormelly higher deat rate
wowd skew e (igures,

Three Mie [sland was the scere of
the pation's wors: commeruicl 320
dent on March 22, (775, when Govern.
ment officials said relatively small
amaumts of redistion were rr.eased

December sta1it: “ics reathrm e find.
ngs for the first rine mon'hs of 1979,"
Mr Muller said

“After careful soudy of cll avallable
informmation.” said Mr. Muller, “we
coptinue 10 find roevicence to dote that
radiation {rom Lhe nuciear power plant
resuited in an increasad number of
fetal, peomatal or infant ceatns.”’
33&1& Deparumen: figures show

Ginfant Seath rutes, or deaths Lnder
the age of cne year, were 115 per | K0

ver

Mile Island

live births within 10 miles of Three Mile
Isiand compared to 133 deaths per
1,000 live tirths in (he rest of Peansyil-
vara.

€Neonatal desth retes, or deaths
within the firer 28 days of life, worc 89
per 1,900 live births cear the Dauphin
County nuciear piant compared 10 9.3
deaths s:atmoe

GFetal deaths, or stilborn, miscar.
riages or voluntary aboruons after 18
weeks of gestation, were 11.1 per 1 000
Frve births pear the nuciear plant, wiuie
the statewide rate was 23 O ceaiss.

Excloding wvoluntary abortices, the
statewngde fetal death rate was Ji 4 per
100 live birthe compared to 11
deaths pear Three Mie jsiand.

Mr. Mulier said the depertment
would continue 1o moclior infant Jealn
rates troughont [ s

Nuclear Waste Study

WASHETNGTON, May 15 (AP) = The
space rzmCy awarded 3 contrasttothe
boerng Compary todey as 8 firstsiep in
determining if nuclezr wastes can be
rocketed Caep into space for disposal.

The £ 000 contract Kicks of! a four.
y=ar program simed at jeaming if
poteraily cangercus westes can be
fired 1010 efernal ordil about the sun,
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TMI simulated accident bares flaws

HARRISBURG (AP' — At least two
slate agercies failed to follow the seript
durirz this week s simolated acoident at
the Three Mile Island puclear piant,
offic.uls said yesterday at a eritique of
the drili

Based or :niormation from Metropoli-
tan Edison Co. operator of the plant, the
state Bureau of Radiation Protection
(BRP, recommesded an evacuauca at
730 am

However, the scenario written for the
fake crisis did zot cal! for suck a
recommendatios usul 2.30 pm.

“We tried to play the esercise as if it
wis @ real evenl We gid not wan: or
receive any information oo it shead of
Ume. That was 3 mustoke,” said ERP
Drirector Tom Gerusiy

Oran Bendesson. director of the Pesn-
sylvania Emergency Management
Agency (PEMA), 5214 Re feare? tat the
evacualion recommendation would bring
the mulated emergency 10 2 premature
close.

"It was 3 controlled exercise There
were ceriain objectives to b chtainsd at
eact step of the way, Henderson said

The érill was designed o test tne
state’s adility to respond 19 2 nuclear
emergency such as the N, ch 23, 1979,
accident that enippled 3 reactor at Three
Mie Islane It was the nation's worst
commercial nuclear power accident

Gerusky sa:d the information flow to
his bureat was excellent, byt the Healtd

Depariment complamed that it operated
It a vacuum through mest of the eight-
hour exercise

“We waited, and waited and waited.
We were ready to swing into action but
we heard notning,” sard Julie Cox. the
Heaith Department's emergency man-
agement director

“Toe Health Department should net
bave been sitting in that cudicle waiing
for informatios,” Henderson com-
mented.

Ma; George Evans of the state police
sa:d ome aspect of the commumication
situatioc on Wednesday “was an exact
dupiicaticn of the March incident. The
media and the public were being advised
prior o state agencies”

Conseguently, Evans said hus office
Was pol equpped o answer questions

froen the public. “TSat reflects an credi-
bility, which is important in 2 disaster
Situation,” %e sa.g

Henderson. who has attributed com-
munication probems to understaffing
during the exercise. s2id the d=ill failed
to accomplish all its objectives.

He said that may nave been becapse
the scerario was too complicated, the
pace was (00 [2st and tov many agencies
were invoived Smaller scale drills will
be conducted in the future paruculariy
&;w BRP teams and equipment, be

Steven Sholly, research coordirator
for the Three Mile Isiand Public laterest
Resource Center. contended the =1l was
“an academuc exercise” that revealad
serous flaws in the plans and the man
ner io wiuch they are tested.
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FHundreds Moved Permanently

From Area of TMI, Study Finds

By “rond Preg (nierestimng!

Hundreds of residents within a five-
mile radius of the Three Mile Island
Nuclear Generating Station moved
gway permanentiv after the 1979 acci-
dent at the fuciiitv, a siate “ealth De-
partmen' census indicotes.

With tl.e ¢roperation o1 the U.S
Postal Service, the stale Bureau of
Healtr Pesrcarch this month begon a
study o track down resigents who left
the area, bureau Durector Dr. George
Tokuhata said.

Tokuhata. in disclosing the prelimi-
nary Nindings said it was known that
al least sonuye o Lhe persons who moved
out of their homes rear Three Nile Is-
land did 50 because of emotional siress
related (o the nucicar accident.

“Obviously some p-Vhie moved bes

By Henry W. Pierce
Posi-Sazene Sian wrter
Mothers were psvchologicaily upset
. by the Three Mile Island episcde. but
pobody is sure how poor old dad {ared.

A study of residents near Three Mile
Island showed mothers were emotionally
hard-hit during the puclear acuident 19
months 3go

Compared with motrers in another
nuciear community. the Shippingport
area of Beaver County, they showed high
levels of anxiety anc depression.

But dad?

No one has 4 clesr answer because.
although mothers were studied as 3
separaie group, fathes were nol The
fathers wore lutaped with all the sud
Jects in the other two Srouns studied —
puclear workers and cueais of mental
beaith climcs

Resuits of the $375.000 project were
asnounced yosterdav at Wesiers Psychr
atric Insttute and Clme

“The strongest mental bealth impact

cause of Three Mile Island. Thev said
$0," said Tokuhata, adding that the to-
tal number of persons who left the area
within the {ive-mile radius “was in the
hundreds.”

Tokvuhata said the preliminary find-
ings suggested that many of thnse who
moved out of their homes remained in
the Harrisburg area. The nuclear piant
is located 10 miles south of the state
capital,

Interviewed during the census,
which was completed last fall, were
35000 of the 35000 residents who
lived within the five-mile radius. The
official findings of the census will not
be released until later this vear,

Tokuhata explained the Health De-
partment originally did not plan o con-

duct ths “Mobility Study.”

“But while analyzing the census
dzta. and looking 2t these people who
moved out, we got to talking that we
really shouid find out more about the
movers,” he said.

Tokuhata said some persons may
have given up good 0bs and {irne homes
for reasons not justified by the facts of
the aftermath of the Three M1i¢ [sland
accident. Since the nuclear piant was
brought to a safe shuidown a month
after the March 23, 1979, mishap. it has
not been in operation and its future is
cloudeqd.

Tokuhata said the results of the
study may help social planprers in com-
munity counseling in the event of an-

other nuciear accident elsewnere.
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Thil caused stress to mothers, study shows

of the 1hree Mile Island nuclear acci-
dent — and events subsequent o0 it —
bas been on mothers Living in the TMI
area, especially those lLiving within 2
five-miic radius of Lhe piant.” accorging
1o a statement issued by Western Psych.

The siatement was modiiied some
what duning a later press conierence
when questions were raised about the
effect on fathers. Might not {athers have
been affected even more than mothers®

“These were the {indings from (his
particular study” qualified Evelyn Bro-
met. principal invesligator.

The one-vear study was based on

‘ interviews with 624 Taree Mile Island

residents and 312 Beaver County people.

The researchers examined the ace-
dent's mental health effects i light of
residents prior psSychiatnc prodiems,
emotonal support {rom relalives and
friends, and “other stresses associaled
with living near a nuciear power
facility.”

Not much dif[erence was found in the
mental bealld of tbe workers employed

in the two regions

Nor was there much difference in the
amount of stress reported by clients at
mental bealth agencies 1n each distnct

But mothers and pregnant women
showed more chinically icentifiadle
sympioms at the ume of Lbe episode and
one year laler

More of the TMI mothers sought help
from psycbologisis and psycluainsis.

Those hardest hit were ibe ones who

Jeast suppart from friends and wbo
sought pelp from a psychiainsi
before.

Fathers were not studied separately
from other men. Bromet saig, because
“we only had one inlerviewer per pouss
bold — we couldnt afford more — and
mothers were the ones who had beed
spectfically warped by the governor 0
Jeave the area”

The study. financed by the National
Institute of iental Health, will be con-
unved. “We don't know how long Lhe
symptoms will persisi,” Bromet s



