
. -------- _ -

.

s * "l ' g County of Monroe, Michigano

! t Board of Commissioners
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Chairman -
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May 21, 1989 0FF1E a c 3 ,,,, ,
00CatilhG & SERvF~.t

BRANCH

Secretary Nuclear Regulatory Commission
Washington, D.C. 20555
Att: Docketing and Service Branch

Dear Sir:

The Monroe County Board of Commissioners, would like to go
on record in opposition to your written coments on prooosed
Amendments to Part 140.

We feel the present rule is much more adequate for the
protection of the general nublic.

Sincerely,

6?nk.JP S& W
Richard E. Petticrew
Chairman

REP /jfu
Attachments

cc: Sen. Carl Levin
Sen. Donald Riegle
Rep. John Dingell
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140 50FR13978 ,PDR
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-Y ', b', r I'. '75 ' ." - k. , q ' . 7 ~ 4-
-

. s' ,

Ibge 1 ' ' ' '

+ -' t. ',
.

.

. APPROX.Twof -MH.ESidYES7* CF TMIh-g $AREA _#_2 4 . '.j' . , q'- ,s'- ..
_

: .x ,:~ . . .: .
- - , .. .

-

. Metallic Skin /%e. |
-- , . . . . gm. .

Car.c # desidents Yr. Birth Tumors Taste 'Irritati6ns 'Circulak'ory * OtNr'IddiGittior'is "'
~ '

' ~ % re
051 Husband 10'1 D -; . ;3% .: b .R Grandson / age.6/developeddiabetee.s

Beverly 1931 y,; ;-**'t-7 , g .,q.... . Whitgpos8er![on' patio /dendbirds Yes
*

.

'

046 Husband 1918 -
- - Ft j f'- . heart:condt. KitQE"A . .c s ., yo-

..

Wife 1921 ; ... ,8Wy'; .e c ,. .p . ;p. . .
..- - .

..

.- ,

0 5'* Husband 1945 - . , ., -;p . . a. . , .

'' ~ ' g s.
. u. .g,,,g . , , ,.

. . ,

wi fe 1040 f *i
'

$0[d{{},'re headaches /dirrineas YesSon 1974 - " I.N 7 7
i " '.'

. ,. .

Inughter 1971 *, 5 .J.,
- ' ' '

.
. . .

o5h Husband 1047 ^
' '-

'

I ' .' '
Pife 1957 ''

Two' miscarriages since accident
Tuughter 1977 4 1. l:. .: : :. .

055 Husband 19'32 ~f' V F OS ND'

Ulfe 1936
. .

.-*
-

m

_102 Husband - 1%7 7

Vife 1%5 .t. 3 . . . ; .
.,..

101 Husband 19'30 ' . * . - , n

-

. .u: .
Wife 19'40 VNn[ik"" , .h . x g.u 4 ,.*, . . . . ... .

NO,

10h Fusband 19 . 9. r ,2 , , %., , , , . . ..
,

s . . . ;,,- . p ggpg .,., . ,.

Wife 19
'

-.* - ?*: -

Vomiling/n,aus.ea/ unable to retain food Yes
- '

heart in1pa.
-

.: - -

. Innshter 24 yrs , t 3

Ihughter 30 yrs.
' - .- -

s . ,. 9;qq ., ,

-
Son 11 yrs. -

.. .
, ,_

,) gg , ,

1
Son 4 yrs. | -+;'- - < .-: , .

,,

106 l'usband ..
.

H1f e 1

*hesident moved. Information obtained from other sources -

**New hesident since accident.
- s- . -

, .

u - .

***Iiesidents unavailable or refused to participate
,

Case f .kenrosents a cingle household.
. ..

..

++ v'.



n., .. ; ; y.4.

.. -
' ' v. . .g . .,_

. . .

AREA #_2_ APPE0X TWOf MILESSOUTH VEr & TM _3Okk;k. s, - *-p. *-
.,

.
. .,e , . v.. . , 9 :, guy : -: n . - - ~. -

Metallic Skin / Eye .
. 3.

. 1.hb - Health Dept.u e /' besidents Yr. Birth Tumors Taste Irritations Ctreulatoiy Other Indications Da' Survey
. . -

108 Husband 1045
'

- .. . . .

N# - un
"

Wife 1942 *2 t- a i- M41-

Son 1969 u.. ; '' 'T 1%ychological damage
'

| Daughter 1972 ~ ~ ~ -. - t . i .J.36c -
..-;

109 lbsband 1942 4 .-
. . - -Eis.M -

..

'

tilfe 1938 - I , , ~2%,,f'.t..

son 17 yrs. s e e ; ,. w:. & *
.

Son 11 yrs. J'/ '

-}TM#.-

Tauchter 12 yrs. .-A+ .. - '7f-W -,.

Son 9 yrs. J-. - * + _ (9:14-

107 Wife yes ,
. {0nbh*reF,rina Nv e died ceyes t

neer NO
lbsband yes e-

Daughter 3 yrs, like sunburn
. .sore throats 1 --

110 lbsband 192, kance{ - F Le who lived her toabEfbeN7 cancer 7 mastecioSy"iorcas "

No
, . 1921 burnirg 2 1 .: ~,Wife yes " ,

-w.
_

Vife's/husaand also died from cancer * '

115 thsband 1045 #f NO
'

, aWife 1046 ~ 'C ~- J
..- . ~ . .

Inughter 1969 T F-
Inughter 1974 . _ . - .

vi
Daughter 1982

.
- ~ c' $...

, .'
- -

130 Husband 1931 NO- -

Uife 1931 *

111 refused 4 far.ily members
Yes

* Resident moved. Information obtained from other sources '

-

**Neir hesident since accident.
. .

~**Eesidents unavailable or refused to participate
,

Case f Eepresents a sin 6 e household.1 '

; -

- _ _ - _ _ _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _
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AREA # 2 APPE0X_Twof g **
- S ' ,? h , & t')** . , .

m .- .
,. - s, *

,

*'LES SOUTHWE5tr & TMI_''i),
, , .

'|#
'

. , . - .. *.j , -.
,

Skirhaye.pMetallic . . . p .go. ^ 2 3
. Health Dept.: -r .e ,* Fenidents Yr. Birth Tumors Taste Irritations Circulat ory_ Other Indication's *- < '"a Survey

144 lbsband 1940 ! 4 v *' [de:
'

^'" ' *'

Wife 1945 , 1 M or
. ,.

.

e
Large tumor uncer rignt,up,per.>

are/nc' injey: no biewy/since 32 7
Son 1967 C < G:"r-

- c + - - -

Son ; 4 c '' - :> . l. = + * >.'-
- --

,

Daughter 1968 :# "> ,; , . . a .,- -

-

Son 1970 '
g m;- - -,

145 Husband 1939 - * .'. J
.,,, -

'

_ Yes
Vife 1941 ' breast cysts

yes face /h$nds/ar
removeo lyou .ns- Felt funny in the head (dizzy)

-Dausthter 1964 ' ' ' 'S ~M'~
.

Son 1966 - * b- C'-

Inuchter 1962 N0rE . One daughtei breast cyst removef 83
46 lbsband toki ~

. ?
Wife 1939

.. r,

Inughter 1967 * -

Laughter 1961 * '

Inughter 1962

Laughter 1965 Has had thyroidism since age 3<

Son 1967 '

-

son 1970
52 lbsband 1917

. . .s J .:-

'Wife , 1922 En-
Jeff 1960 Pro-nuclear /PPL employee NO

53** Eusband 1923
'

-
-

'1fe 1948 - '
,

Son 1967 ~

*R:sidenk moved. I b b tion obtained from other sources ''[= -

**NedNesidentsinceaccident.
,

**Recidents unavailable or refused to participate
.

Case # hepresents a single household.
.

" ,

,

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _________
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Page I: AREA #__ 2 APPEOX TWO ES/S & 'htI i : * *
;

,
. ,- i

4 L' a- .
.....

' ',
_,

< , , -: Ka-.3 ,,. ; ., .
_

Metallic Skin /5ye f :- t -4. M. Heptlth Dept.-q. .
ief- i ecidents Yr. Birth Tumors Taste Irritations Circulatory Other Indications "a Survey

'

3--+ 5 45'a- > '7' . NO154 ~ Husband 1928 yes 'e-~

t. .. . . . . , . 2. .Wife 1928 yes ~ yes v A*. q- c
.

. 5-- detects. white,. silvery powder- ,-

Susan 21' yrs. -
'

- * :Q NLC-& e w . W:, : . . F.C..:&M I' t *v& > *-

Jere 23 yrs. "% * *"* -JMe%W < - % -ar 4 i ni $* ;'@fk? '',i ,* .,

^ " t *6 ~
- "155 Husband 1949 + ' E.n ? ' ' ~*

ygg
Wife 1951 J >f' " $' C''-

~

'

Son 1980 ' ''' ; # Jted cell 5.50Mb8/EuSE 8d SEE*.m /,,|..#

157 Husband 1955- ~
' ' ' '- A* ~~* ' '# # TF ''

- *
~ '''*

NO
W1fe 1956 h-

~ W-'

i . .. -Son 1979 ..

Son 1982 - - two caesarean sections

200 Husband 1922 Heart Heart by-pass / deceased 1982 NO
| Wife 1919 - - '' Thyroid hroblem/ takes medicine

'

7

201 Husband 1922 '- ^ ~

NO
Wife 1925- anemia severe arthritis

202 liusband 1919 '

NO
'

Wife 1922 --

?O3 Husband 1943 '- ' '7 ' NO-

Wife 1945 - Thyroid disorder /Dr.'s care
con 1973

204 Husband 1920 Eah8"r clostomy # ' NOe i - -

Wife 1918 c N er J chemotherapy / began 1983

UscgghgghMd?0S Widow 1923 . - tra ni mr NO
Son 1962

~ '- ~ O .' ~

Son 1952 i
- --

-

'

*Eesident moved. Infornation obtained from other sources
"

,- .
-

**New henident since accident. '

.

,

*** Residents u .vailable or refused to participate -

,

Case # Eepresents a single household. i?
^

,

)
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- AREA # 2 APPROX. M - M SWTHMT & THI _
.

,,3 y.g. *' *; -, p,ge - -, . _ . . . . . -,

Skin /%e p~ - 7. Metallic -r , . $yMM y.. -Oth'er Thi eEtiona d,r, v r . Health Dept.,' g.ne # hecidents Yr. Birth Tumors Taste Irritationst Cia wl=tary # '# ^ '

' A Survey_

06' Husband 1910 'b * I Y b 'k
* ' ~

NN d3 . J ,'' O M d % anddenly/ died 81 .NO.Nife 1911 ,
-

07 refused .X 91. > > Nef$WE 3. P.
-

! 38 Rusband 1923 yes ^ - yes' 7.ti4% r9 'M CN;J4TfG '.. M *- " * 30

..
'

1-
-

'

; Mife - 1927 '4 '"' ''26"P W -' A *Y dWQT|& ''; . ''

i 39 Husband 1914 'yes v.. ' ~l i$$p fauure . .mg, ;e ,0
Wife 1919 ' *.yes thyroidi- nroblem

,

j 10 Father 1914 . f TMI'' ork' rMconstruction) NO
'

. . . . ' w a,

f Son 1941 s ~~ ' . '

, ' < - employe[ofHBGHospital
~

^-

.)! 11 Widow 1912 Yes > .. 4 . . . . - -

,

.ea - '
- ves

l 12 Eusband 1906 Yes' 3''
I NO -

i Wife 1914 Yes
- Anxels severely discolored.

i Bed spots undel akin
i . arandaughter 1955 i " '

i
i
j .3 Husband 1941 5 '

-
' ~ - 0 'o

Hear hissin ~! Wire 1936 y .. . halieont==g sound eve. saw yellow cloud..

4 fn11nv4 nar el ema .
4 Son 1962 -3 #
1
1

, daurhter 196' '

2
_

--

{ Cr. father 1901 1 .ve all ant hmmi th/nmnd mi na
~

j 4 Husband 1945 '

'

;
- un

I W1fe 1047 e
'

.n1==.a thmA a /=.d4 eats nn
| Son 1977

~ '' ' W&'
,

Inughter 1980' *-
<

} H's father 65 yrs
-

-
'

stroke / died 1979
_

[ .5 Husband 1948 "

cyst-like eruntions a month afteraNident
Wife 1950; have since disappeared

~

i
' Ihughter 190l+| * Resident moved. Information obtained from other sources1

:! **New Nesident since accident. .

-

j '** Residents unavailable or refused to participate .

,

j Case # Senresents a single household. '

- -

-- _ __- - ________-__- - _____-__ - - ___-_____ _ _ _ _ _ _. _
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_ AREA # 9 APPE0X.M NLES/S0tmWEST (F TMI'-
e.z.y~'

*
J-3 I

'

* * ' *
,g .~ . '@' ).,-- :.=- a

Me+milic Skin /aye,,
. .p K. . 3- . pg-q;. .. . i . _ Eeslth Deptane # nesidents Yr. Birth Tumors Taste Irritations Circulatory Other; Indications.s ti Da Survey

f -haband 14h? .. - . s. :
~

- -qJ=~;C.'* ^.,
-

'" .-

-..Y- - NO
'' ' '

-

M1fe 1952 ~ ~i W- - '.Y ' L .? ,,'.k k . $ :' E C f.~: b
- ,

Daughter 1977 " " As.

Son 1975 .- -, - -t 4 ~

% gs,a. % ,,,4cle caneer-

18 M di (f) 1%D NmE ""
- -

= :. . k - i; ${{{[ji*f*ukEus&ha years aco. NO.
,

1hughter 1971 - ' ' d'. - '. . E.g.
.,

Son' 1961 . ! =. 3 - * a ; .iF4.P - -
"

,,

19 Husband 1945 WF ' ,:- * 2- 4"4 + o No
Wife 146 ~ '

?.* d.J ' - * % # ' ' '-

Daughter 1975 ms , -
... p; .g- '-

.
_

Daughter 19-W -
'

'

Y s Yerek Y "p*o"m9eE#
~ '

in dogs dish /and b.r.
?O

~

si m l e n(f) nt 1953 .are
anemia /urhture birth (82) NO' Inughter 19?! '

* ' -

Son L 1982 ' *-

D's Father Edfd% * -
'

onset of illness 7/81 died 82
*1 Eusband ich<

- NO
'

Wife 1%8 # ''

ng,= m a 14,m um t- t i .. a o ,,, 4 4..,+Son ~ " "to7o
-

_ ?' " " " " "
Aracat~2 husband 1017 el un cancer rn

Fife 1004 S$ ~

cancer6 Eusband 1924 ~ '

jKL'

NOWife 1924 PsychologLeal damage from accident strong taste of iodine / gritty in mouth 3/28/79
'

3 '

Husband 19?O Pro-restart /p1a' n to move to rin . Yes
Wife 1930

* Resident moved. Information obtained frca other sources ,

**N:w Resident since accident. 9 -
-

*** Residents unavailable or refused to participate
.

~
, . .

Case s' Represents a single household.
-
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. :. c- :

8W!!%rdrr&T1tr_!IINk'2Jfb..":~
~

AREA #_2 APPROI- MILES
'

-C *-'

s 4, -- n .,tf f&. .;;yi ^: ..\ .- . .w , .. -r '- *-

.

Netalli e Ski g ge j . , 4, , . #g.. ja1,5.g,
' '

N Surver
; r.e # liesidents Yr. Birth Tumorn Taste Irritations h 1=tary- Other Indifiationi (;,,..,'',-

- - 'Y diedD ' Y - T f .' '' '
' ~'

Not intervi ewed cancer

died.. M g 9,ef[cancer ' ! *" U- -' - 't -d T" "

h Mer Ai.d 2'. . $e livire $-7;5:.. .6. r -
* *

. .-

cancer ' ' an 'il :-: :: 6 ! w.jh ~- ($1EI?1. - c e:: , ;- .:1
" "

- . . . .
'

l
. r_

cancer . .} .9 4!
" "-

.4 c-- :: N- . diedh*/ei.9 't -': ; . - s
,

: = 1' %.? th = ~ 'cancer - ?P* * '- -

'
--

" " ''
.

*/ . ' -D: ..
cancer '

'
-

i .

died * D.-4'; " " - cancer V'~'2 - - -,

i
' 5 msband 19 - - - 43.3a c. 4 . A. .mA+- ed

, _-.n . . . . ,Wife 19 ' ~ * ' * d - -P .*h ' ' /.'--

j
-

Son 21 yrs. 'i-
' i ' ';" J ~

'
-

Son 17 yrs. ..h 4 * - d ' 6- - +'
.

. _ , ; -
, . . .-

v :r .

,
- a ...

\
., . , . , .

| . -

! -n, .c . . u. . - , . .

| - -
. . .w - ,

!

..

;* ~

, . - . . . .*j - ..

I ,-F. 4 t. . -r p gdip,

i
,

.. .~y .aa; .. ;.g. . .,. 3tg, ., -
,

I

j - -
.

:
i
'

1 . . ,

.

i, - . .

* Resident moved. Information obtained from other sources -

'

.; -_w.- - <4 l4 .

i **New Resident since accident. - 'ry - +
i. -

.;m r..

j ** Residents unavailable or refused to participate -

,

i, Care # 5epresents a single household.
-.

. _ _ _ _ _. _ _ _ _ _ _ _ - - -
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'i Animal Cancrr (AA)7

Elood disorders (S) N#002 #001 y **

Cysts (C) * E #00's #004 D'Ceasarean (CC) gpo22

Le mia E I '-O-
s

F.iscarriage M p #006
Thyroid - T

Unable to Contact (UC) M#008
Anemia . (A)
ried of Cancer E D,g pg g

-

Livin6 cancer Z C -
f l't. Too

# 3ranus code # Eicd of cancer 19 S
Family moved M q# f

13 22j d #225
k- #j'0g9

9 + 224s.

e"4

/./ e x
#226 N I.

13 #158
#101 E

'%h
'. i x\'

/00o

,. . E150 Q f_
~

~[ 7C07 j #1590

'- / fit. Top
- sI; #160 0-

.?, ,

h /

~ f s\. % _te%2i /
-

\ ,.r ' /
h''%.,

_
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-

:..
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thco 1 1904
AREA _ #_1 ADPhCX SIX MILES NORDWEST OF TMI

Metallic Skin / Rye-
Cn r e .* beridents Yr. Birth Tumors Taste Irritations Circulatory _ Other Indications 'n Je r veyOu rother 1911 f enea ted chent coldn r;c

Son 1937

047 lbsband 1916'
former TitI werker eWife totg Breast
Breast cancer /r .'sdectocy/cher.M !.--"

161 lbsbarid 19h3

wife 1939
_

160 lbsband 1943 Efpp7geuntedat7:00 e. . !:.
Vife 1943

Son 1963 __

Eaughter 1968

Son 1971

162" ftefused ir formation Former residents Burns (male / ,eart attack) ),ew liesident

170 ** Owner /I*al e bew Fesident
$EferW,.vi cm Owner /t'el e t

icreer eni der,t il ec i n '' '

171 !bsband 1937 Yes Yes su2EEdeart See d fUavH *C
Wife 1941 Yes Hynothyrcidi sn

Son L 1957
O P'* lbt; band 1959

vife_. 1959

Tnnchter 1080
___

'

Son 1Q80 NEbkN
Unucual order *(cc t.n1% Pusband 1907 e w ._ e- e

b"olon dr urF ter from hie.emar.st own, ''? ( .Vi fe 1010 incer rth.. 1 owns nyr ronef car.ccr : c: r * ( ? . **
r_,n r+ t er 1o45 '

*Eesident moved. Information obtained from other sources
**Ilew hesident since accident.

,

***Eesidents unavailable or refused to participate
,

)Case d' bentesente a single household.
i

,

)



Page 2 W 8
ARii1 #f1_' AWECX. mir ' MILES t;orttVEST CF TMI

Metallic: Skin /aya '
'

0, r c ." hecidents Yr. Birth 'nnsors Taste Irritations Circulatory Other Indications 'i.urvc

009- Sister 1918

Brother 1912 heart attack Sudden death /no Qq}gyg
101 Hunband- 1946

Wife 1952-

Son 1976

Daurhter 1979
'

1 58 Husband 1918

Wife 1928 s.

Son to66
Son 1950

Mother nied loPO leuker.ia : f.

159 Husband 1924

Vife 1o24 Yes -

1 ~)? Huchand EEkEEr colonto-v - <

Wife 1954

021 Husband 1922 c

Wife 1925

008 Paf5' 1940
1

Mother 1909 NEEeys [), ,, g f_J gj .

.

C117 liusband 1940 co9gger omrated on top' *

Wife 1941

Daughter 1964_ _ _ _

Laughter 1961

Laughter 1962 ggggg p r tec/4/ O

11S** Number of paople unknourt no infernation

*Iiesident moved. Information obtained from other sources .

**Nsw hesident since accident.
***Eesidents unavailable or refused to participate

.

Case # .$enJesents a single household.
-

1 -

'. /



,

Paro ? 1924
AREA C 1 APPECX- SIX MILESNorth VEST & TMI

Metallie Ski n/.'.,ya'
C., c " be :1 dents Yr. Eirth Tumore Taste Irritations Circulatory Other Indications * a ' D: rvey

072 ' E.eb .,a toot
,

wife 1932

Daughter 8 yrs. .

Ihurhter 12 yrs.

004 f1N1' 1933
001 ba%1' 54 yrs. EEEN,

died 1090
002 liusband 19"*3 ''-

M1fe 1 o**1

Ihughter 1957

Crandaurhter 1972 b8"nEktion
0 0' ** : NbM t oci

vi fe 19eo

h to?6

N ckter toco'

Former hesi dent ~83 vrs.EEcN Died to 0 Fer.nle
005** lbsband 1947 ._

,

Wife | 195* Two niscarringen 19o1 s P2
Son 198'8

Former hesi ient 68 yrs.NEnbIr ! Ferale died Icau

006 's Puntand 19 %

Wife 10~86

' 060'Ihuchter 1

Daughter 1961

Son to66 -

007 !!usband gggggte Died 1981 diarnened in7piWife 1915 cciostomy
*n_esident noved. Information obtained from other sources colostony 19N

**N2w hesident since accident.
***Fesidents unavailable or refused to participate

.

Casa # henre.sents a single household.
. -

e *
,



luce J- 1984 AREA #1 APPRGX.six MILES TCRTHWEST G' TI-!T -

. . _ _ . .

Skin / %> .. Circulatory .Case # .Hesidents Yr. Eirth Tumors ygic Irritations
.

Other 'A-
.

.

Indi ca ti ons ' ryj ,.:.
22'a Husband 5-11-42 3, _ ,

un r, ?-22-48
. . . . ....

Son 12-17-71
. . . . . .

Son 8 "*-7 5 Pet d or unabl e to c'e! ! ver h t b li '.t . r :|L _,,
'224 Husband 1-23-21

15bS 5EEb'cEbcESSidbicW[:7/ShS2$bbVife 8-24-06 eye yes
_

?25 Husband ' 7-2iw42
... _.

Vife 12-17-46
_ _ _ . _ .

Son o- 5-65
_ _ _ _ _ _ _ __ _

Son 8- 1-71
.. _.

Son 12- 7-76
. - . - . . .

226 Husband
. _ _ _ _. .

V1Te
.._. ._ .

Isurhter
_ . . _ .

Son
, - - . _ . . . . . .

l._ .._. ___

a
. _ . _

_ . _ . .

. . . _ .

_ . . .

, _.. _..
,

-.. . . .

. . _ . .

' Resident moved. Information obtained from other sources.
**Kew resident since accident.

3**'vesidents unavailable or refused to participate..

Case # represents a sin 6 e household.l

*
. .

$
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.
r ce # ACE DECEASED * - LIVINCo '' -

N DIAGNOSTS
*

CAf CE.:-

' . . .
i 7. *

2Ce Sa11ets, Martha ~ ' - " ?1aadectomy/chemotherany X
a u; . .

not Eamberger, Carrie c6 12-14-81 [.
~

..
' ^ .

.
.

Cld age M--

e ..- . . . . -~ ' ,yo ' D awbaugh, Alda Ane 64 1-24-82 v' C * ' ' ' ' ' .2'' -

.. , . . . .. . . -4
- -

,

'<n terrick, Bobert 60 9- -82 Lurr - -

7-

. J

'Oh En mi r:gei, 80's - X
'

Pancreas X

_10 '. Crnss. Athea 53 -

I
~-

Benian Breast 'Ibeor/ ovary remcynl-

...

,e- Czess, 51
.

.

I Spinal Stignosis/ disabled

:307 Ceorge. Eva 5t -

I X

30? Haring, Walter 65 83
'

Stomach / liver X
- +-.09 Henry. Forothy 51 ~"*I ~ @emotherany X

*s - ~' ' '-

r y i ..,

3to Hillaan. Anne 70 - - ^ . . . .. .

O" I Colon' ' * '''
'

X
Admitted to hospital for operationv. - . . . <,

311 King, Francis 61
.

81
. ,.

" t-
' "

Died from heart attack durirv' Hosp. stay

y King, Irene 60's
. . .. .. . .. - ~

's- 5 -I W W ectomy - Y '

X *

"
: .. . w ". 3 -i: 1.. . : r. . . . , q.. ... i. .; .:. . 6,, ,. ~

33 -- Krone. Hena 65 '*< ' ~
-w

Masdectomy 13 7~ ' ' */ ^ * * I
'"

. .. f - . , . . '
. .

'

.

-

. . . . .+- - '

~ ' " O ' : '; . > --r.- : .3th Kunkle. Paul I1. 70's 82 - ~ * * ~

Leukemia (several types of cancer) X
- ''

35 s Lehman, n..enry 62 11-15-81'*~ ' ''" Heart Attack * .
-

. .. . . -

. ..n... .

~

?t, Miller Harry. 76 - 6-27-80 m#.6 1
. .a - .r :..- y w y .~~. i' r

'

Liver / stroke f*'Y-' ' i -. 2.-
-

'-

X
. , :; -: . : n ..s ** %.: t- => - '~

Leukemia '."".17 3., Miller, Preston 60's
' - '

'

,.

80 7M- e ' * - ' ' ' ' ' '''

'X?* '-- - * + ' - ~

-

. s - 4 , ,,I ' [
%- .

* Ne.- .f,.+,'..' .,4 .. .y Park. Frank Jr. 6'? 6- 2-81
,

''
MM, Attack'

.
.f . . , . . . . - . . .

.
-

11 '- 92uler, Cora 78 12-18-80 - '
' .

' throat X m :

.4 ,.. - ~ * ** ' '_. * ?. d .{.. , . .
.

v ,..

_ , . y. - .- . . . p..._.- w. s- -e* *- . , .7- ; . ,
.-; 43 .v - .. .>

~, r 3.

r--
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* j \,. pit U1.1Mlib H ' CA?iCER SURViFS SEAR Till (a s of June 1984)

Introduction \0
'

In an effort to assess potential chronic health effects from the ThtI-2

accident, several citizens groups have been conducting door _to-door surveys
on the west bank of the S 2squehanna River between 0. 5 and 5 miles from TMI.
An effcrt was made to select subdivisions which are high in elevation. Many
of the people remember metallic tacte or odor 28-30 March .1979 and =>ome
had more acute symptoms. Three such areas are reported here:

d/2e.4 (1) .

A0'A
,

'

y4M I
|

|In each case over half the households were surveyed. Sometimes data was
collected for other homes from neighbors. Total populations were estimated I

for each area arsuming 3 persons per uncontacted household.

'Ihe population incan age for all three groups was 35-39, not atypical
for un average U. S. population. Hence, the reported cancer mortality rates
hive not. been a ge adjusted, althour,h this procedure is recomrnended for any ,

'

r.ubsequent followup studies. Followup is urged. Although the state reports .

it has curveyed 95 percent of person: residing within a 5 mile radius of TMI, ;

out.y 11 out of 62 responding to this question upon survey (18 percent) said i
titey had been contacted.

|

Fq.tctgi, cancer mortality g

'!
The southeastern Pennsylvania cancer mortality rate is 163 per 100,000

por year. Of these 183 cases, 40 will be lung, 28 breast, 8. 5 leukemia, 6

lymphoma, 5. brain and 1. 3 muscle (tissues of origin). These baselines of
expected cases will be compared with those found during the nurveys. If

anything nach survey results represent minimal cancer mortality frequencies,
'

since many households were not queriod and in some of those queried there
was reticence to discuss cancer. i

-

.

Area !

84 persons were surveyed in 28 homes. For the 7 homes uncontacted,

if one ansumes 3 per household, the population base of this area is 105. This
is an cicvated section 5 miles northwest of TMI. Cancer
mortalitics are shown in Tabic 1 and a map of these fatalities in Arca #1. In
addition to the 5 confirmed cancers, a previous owner of house #170 died of lung
cancer in 1981 and the mother in liouse (!!SS (80 years old) died of leukemia in |

1980. Five additional residents have cancer diagnosed between 1979 and 1984, |
including one additional muscle cancer. |

Arggn-
,

145 percons were surveyed in 49 homes. It is estimated that 127 live
in homes not s rveyed (13) for a total population of 272. This section 3

is 2. 5 miles southwest of Tht!. Cancer mortalities j

.

. _ _ . _ . . . - . _ . . .- . __
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morta11 ties for are shown in Table 2 and a map of these'

fatalities in Area 112. In addition to these 5 confirmed cases, 6 other cancer
, deaths have been reported between 1979-84 for a total of 11 cancer deaths
in this neighborhood.

.

Area 3 I

This area is approximately 6 miles northwest of TAU. Fourte en
households with 52 residents were questionned. One case of lymphoma is'
living. Of the three reported cancer deaths 1979-84, one was leukemia
(death in 1982) and two cthers were in a father (41) and his son (21).
The lymphoma and leukemia occurred in individuals 53 and 54 years of
age, respectively; Since information is less complete than for the other-

two areas, no table or map is shown for Schuey Road.

Epidemiology of cancer mortalities

Tabic 3 summarizes the cancer mortalites found in each of the
three areas surveyed compared with those expected for the five year
period mid-1979 to mid-1984. It may be seen that Area j

.

v/ould. be expected to incur one cancer fatality in its po~ ulation of 105 ,p
over the five year period, but 7 cancer fatalities were found. Simila rly'

2.5 cancer fatalities were e:cpected along Area 2 but 11 cancer '

.

deaths were found. Along Area 3 the story was the same with 0. 5
,

cancer fatalities expected (c. g. , a 50 percent chance that there would be
one fatality) but 3 cancer fatalities were found.

. Ove rall, in these three areas which reported s'igns of contamination.

by TMI during the 1979 accident (metallic taste, skin' burns, etc.), whereas
4 cancer fatalites would have been expected in the five years since the
cecident, 21 cancer deaths have actually occurred. This five-fold increase
cver expected cancer mortality rate is statistically significant at the 95
percent confidence level and indicates that some carcinogenic insult may
have occurred as a result of the TMI accident.,

,

'

.

1

|

.

1

.

|

|
'
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Table 1
l

Cancer Morta11 ties 1979-84
-

1

_ l

. A lle.s t

1

1

1

. .

lCase A ge Date Type of cancer.

.

A 40 ? colon

1

B 72 1981 renal |

.

C 54 1980 muscle
.

- '
.

'
D 33 1980 muscle-

.

#'

.
E 68 1980 muscle*

.

W .

I

l.. .

.

0

e

e 8

1-

* #

I

.

)
;

.

e

0

. , _ . _ . . ._ __ , , _ . _ _ _ _ . _ _ . _ - _ _ _ _ , . _ . , _ _ . . . , , _ . . _ _ _ . _ . . _ . . _ _ _ _ _ _ _ _ , . - - . , __ _ . , . . . , . . - - .
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Tabic 2
.

- Cancer Mortalities 1979-84
.

~

Area 2

.

.

Case Age Date Type of cancer _

A 31 7/81 multiple snyeloma

B 70 1979 brea st
'

-
~. *

C 48 1981 brain'

. .
,

D 48 1981 . kung I
.

* *
.

.

E 60 ? breast
.

.

.
. ,

e

o

e 6

.

%

$.

.

E

e

.

t

4

_ -, _ _ , . , _ . _ _ _ _ _ _ ____, _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ . _ , _ _ _ _ _ _ _ . _ _ , . _ _ _ _ _ _ _ . . _ _ . _ _ _ _ _ _ . , _ _ _ _ . _ . _ _ _ _ _ _ _ . _ _ ,_



n..-
. . ' . .

m.

8
'

,

4'

.- .
-.:

.c .

Table 3 .

-

-

Expected v. Actual Cancer Mortalities-
--

in Communities near TML (1979-84)

~.
'

..

Cancer Morta11 ties Actual / Excess
Community Expected Actual Expectsd Deaths'

.

I

{ , , Area 1. '. ~ 1.0 7. 0 ' 7.0 6.0
,

' ' '

j ' Area * 2,
, , E. 5 11.0 4. 4 8. 5

Area' k ' 0.' 5 3. 0 6.0 2. 5'

;
,

- .-

*.;.. < . *-

.,,

.

TOTAL 4. 0 21.0 5.a 17.0* '
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n2C C0ntitites orprail0nl p C PP0P0tt510 Rtfl1r ttttA0MihARf hvCttae OctutathCt talftalA
CN lELL LOGCinG OttpAficil

The hvetear tegvistory Ce=lssten is tropettag to revise f ts criterta for
The hettest eetulatary Co>alssten is teattderlag eetsding its regulatteal deternintag that a r:vtlear attident at a lite =ted avtleer power plaat, erto lettede s>*ttht safety reqvtre*tatt for the use of redteattlee maternels tertain other Itteased f acHittes. Is an *estraordinsey mutlear occurrecte*

la well.legoas enrau u. (th0).
The all sad git leivstry uses well.lov3 ag technit6es to obtain the test for an fli0. as deflaed in the Atoalt Crerty Act of 1954. est

laformet6en en the pr perties of wadergrowr.d forretteas..seth as t%e tree of ,,,,4,g, gs whether there was substaatlel release or dispersel of rettsattive

rett. presttyboolro taverta) a statef red 6eactive secte, with an assettsted
t y frocestes tsa' eat end dens 6ty..in mov and esisting wells. peterials off site and whether there was substsattal perteaal f ajorfes er

Cae teceal tue property danege of fsite. Ine entstlag triterte ares
restatte* tetatter. late a =,1v en a wire llae. laternalloa collected by the
det*tter is sent tz the surface threvgh the werellae w%lle the redtsattive g, .gn,g ,,, ,, ,,,, ,,rge,, effig te were, cosid beve beea, er all' t teh
sevete aed detettse are sle.ly eelted from the botte=, Ine leg of the well is ,,,3,,4 g , ,,4 5, g g ,, ,, g, ,,d eterf el, resvillag in a dose er in a
petket by vect.f tag the way in watch radietsen eettted by the snete pr 70 re to the whole best er terresperf tet

g,ojec ted, dose la e,,stest of... levels of ssef ste teatentaatlea haveenteretts with tre veJergroef f erration. 3,, g, ,,g g g gg gaast er s,

' " ' " ' * *fe,rlat a.J testse ere the es.06cntive materials owst temeaty wied for6
this p.esr.e. SWier one of t*e noterials is cade to coal and other ntatral 2. *1>, event has resettei in the death er hettttalleatles, witMn 30
6 * p ts e d t e9 days of the eveat. of five er more peeele twated et.stte s*S* tat eMettlee

ellattel evtdrete of phylltel tajory...' from esposere to radiatteas er
As of **,e.ber IN4.173 h7C titeesees were autheateed to use retteettive.

estertalt la well.le91tes eterstleas. In adfillen, if states have rea:hed en
g,gn,q g, ,0,,00,0 e,e mare of de-ase eff e,tt,e,,has been er will pre %a%1y be set.

*l2,5t
agree *,at with the he#. wader which t%#p reeviate well.le1glag (as well es ,, ,,,,, o r gg ,t i g g,, re of se:h damage in total ses hetcertain other attteittee tavel lag tsreettiel use of refleettlee riaterials). er will probably be settataed...'s or
1kete Agreeewat States have stevt 400 well.legglag liteasees.

*ll,CSO or tere of de age of fsite has been er will pre 44bly be sustataed. Current het regulelleas de met teatain redtatlea setety reevereaeats
by each of $0 or rete tertsat, grovided that il tillflen er fore of seth decelespatif ttelly related to the vie of evtlear meterielt in well.legttPg la the aggregtte het bun er wt i protably be sustaleed as the retsit of 66thoperatlees. . latteed taese eparettens are regulated thresgh the teatral safety events.'res.alre=ents for use of avtleer paterisis and threvg% te* fitters of est4

ledevidvat litente tepeted es e cate4y tene bells. The proposed cult wev1d if the temissten dentrelaes that a avtlese actident was 44 th0 persaas
provide ennprehentlee and tentlttent regulations in this area and is dettgaed ulth claims for lajorles weeld not need to prove that the liteatee met
to redwte the rise of 44 ottident involeleg radioattlet esteelst. ,,,ggg,,g, py,,,,,, these persons wov14 have to prese that ilere was 491sry

or damage the seewat of renetary lets and the flat between the lete eed the
Specifit requireseett of the propeted rule would lattedet redtoettlet material released dvrtag the ottideal.

(1) the listasee (well.legglag stepony) would be reiviref to enter late Af ter t%e Perth 1979 steldest at the three Pfle IslaaJ evaleer p*.ee
statten. the Cruainstlea entov tered preSle's la oppipleg esisti g (% tritectsa ia writtea agreerwat with the well owner er operator in >%lth the e.ner er

operator teavolts te mese e resteastle ef fort to recover say refloattlee sovrte Cae e' the pre 51 eat was that it was diffitutt te deterntae esattery daatres.

ether them t*ese directly related to evetusttee, end. In seat telesIly d!d not
thesettist gets stutt to the well. lee evaer er op,reter wov14 eise stree not to

deaages were retelved enir af ter entended littgetlen.' This diffitvrelease teatselseted equipneat er property screevading tie well for v9 restricted
use tatti the equisaeat er property has been deteataatasted. This agresavat is ef fett the f aret Pile Isisad (HO determlattlei as it was ties, ttat tte

eetherits or enevrto is ruever . redienti,e soorte that , tis iesi in e ,ep. . oteedd.criterla for sonstantiel rolestes er offsite duet were est ret erneeded titant the well.leggleg to*peay Ittelf mignt not have the legel entstle

(n tueaun wwid me presibiied fee. eercia, . sthei usted ik,se e,tleas fe, a, eating the pen, t criterie ere betag eregnes. tiis
eedicattive sevete evt of its holder in e reaeer that assed endanger the teeled the present telterte. the preposed triteria set forth is any of t>e three
sev te's lategetty valets the attlee was specifleetly evthertred ty the htC. optie9s wa914 be used by the terettsten la meslag a legal f etistoa whith woulde

pspture of the sealed sovree tovie taste rad 6eactive sorte*leattee of the af fect precedures for henfileg clates for danetes er lejveles. They wss18 eet
f atllity, personael and enetrement. eeprestat alle.able er safe itetts fee vie by het licensees.

(1) Performaate triterls wavid be estabilined for the peled redteettbe 9ttlea 1 The first criterlea..fer deterninlag thet there has beta e
sovren. Af ter e phase.le perted, the sealed tevrees wied ny well.legglag substsatTsT releste of cattatten of fstte.. ea14 he a temlisten deter'elaansa
ltteatees vsvid neve to be deonly entspsulated, tentals welear meterial that ...that one er rete of the perseat..,has tren er probably will De...* es.sne.*

to relatteely tasetztle end esadtspersible and either have ladtvidwelly pasted to a whole 6ety dele of redletten in estest of flee reas =lth terretssaltat
a protere test er te staller to e prototype that has passed tests torplytag detes for specif f t ergies. Stettfled levels of surf ete teateelettles vsvli n
with steafards of the Aaerttee patte9st Staafards latti ste. 6e theated from these tvereatly featsised in the h8C's regulattens.

niereited p.,s.as ere ia.ned is tuseit w,nten -eys o i e ,,e,.ud in, se.ead t,ne,ie...f e, ,. coag . einuag of ta ieau.i pe,naii 95.

rule which wevid be tutela'd la e ate Part 33 of the Cowlutea's to peese9s or de ste to preserty of f site..=nte ru stre 8 C4elsstem deternaeegdelleas. Ce* rents theuld se sent to the le:retary. U. 5. hetlear ties thet one or more of the felle-let toadttlers are sattsfief:

Pegelsta*y Carrett,slea. he.lhtetteasroI,a.,i,.imin.C.de,s e 555.,Atte,atte.a:
D 20 Otthettag and

$,,, n n a r ta, ,hi t . aa in t,e femaieecsie, e mh, aa, e,ee.... .s6th is i.a.e. test ef m ,disoe. dne...ie i e
it(.bed,e,i

,. , ,e,e ,,,,i e h ,eteie,d . ,a
e i in. ,s e eds.

(6) 'Cff site propert ls teate=l9stei althredienttive materials...' y hestes a selve of $2.103,000la estess of spuf flet levels.

009
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- (t) (*terioreat inn of et lent ts.tw persea.ders has utmed.a
s

- (d) *(.e 100.000:; 5.f ewe e.t.teetten tf et leelt
e-

enred 6, Siete e, iotei e, ,tici ith t e e,ii, erit, ioperson,.dsys has ett,,vered es a reisit
mehe ..t. .a ernr.-

t
pti e F.t The first triterjen t.
...e .er.ea .eriens ineigd .eg1d retv, ire a C.e"mi.llion detervlastle. e, nes . a, ite e.,<er, ihre.n.

the 47 ret 4* er the atttdent" teeld have retes,ed e whole tedy dose of redie.
ties f.) estess of five rest with terresponging geges ter specif f t ergers.
$ettif tee levell of twefete tentanteelles a eeld repele the game, el in Opties 3(pd the esi ting tellerie.t .

. IPe Setend Criterlea t.seId require a Ceratslien deterafpetten that ene er
,

eere of the felle eas toadetteas are settsfied:., -

(a) *A teItuleted dele of 100.000 persee-ren has been delliered withle a
SS.mIIe tedigt dur%Sg the tegrle of the e,t$ dent,'

~

- (b. C. 4) Sene n option s.
,

reinWie, e. this settee weeld aet ne t=. s'eeerste crit.e,rie for tebsteattel
*

i.bstartici den.sn. a C-inie, deier.i.eti we.id t,e resored*
...thet there has bete a substentiel release of redigettlet meterial efflf te.

er that t*ere Feve been substeettel levels of rediette9 efflite goth that gd.
Steettel 94)velen er twbstantiel demoget have resulted or will Prob 6bly retelt
when radicottive mettela) it relected...ead. et a relott of the event eny ofthe feltenlag tenettleet in tettsfiedt*

(e) * Peel and personal property la readered waff t for les seems1 use el e '

* result of contaminettee with redleettive metertels at...' e specified espelare "

rete.

' (b) the redietles dote *...which tould be retelved by en ladirlfvel, ever
any H.* eve period, esteeds le reds...*

,

resul(t of contaalaottee for eeth square eeter of any 100 square reters (as e* Peel end pertenel property is readered unfit for its mersal use as at)
a:Lieum)...' to estest of spectiled levels.

tiritteg tour *nts en the proposed amendnents to Part 140 of the termis.
tion's re;ulatleas thould be received by Aegegt f.1995. They showld be
eddretted to the Secretary of the Corptsstes. Dvtlear Pegulatory Cornission.
liashington. 9.C. 20l15. Attsattom: Detteting and Service treath.

+ .
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SpecialReport

.

GUARAllTI:ED

IED CIE:

7'here's only one dnig in the world known to block radia-
tion's effect on the thymid-and the U.S. govenunent has
been trying to keep it under wraps. Why?

! By John Grossmann ,

ilREE DAYS AFTERTilE WARNING WAS SOUNDED ATTilE CRIPPLEDTilREE MILE ISLAND

_

T Til AT CAN OFFElt SIGNIFICANT PROTECTION IN Tile EVENT 0F A SEltt0US ACCIDENT AT A
PLANT IN PENNSYINANI A, Allt FORCE JETS FLEW IN EMERGENCY SUPPLIES OP A DRUG

NUCLEAR POWER PLANT. Tile DRUG IS INEXPENSIVE. IT llAD HEEN DEEMED SAFE AND"

EFFECTIVE HY Tile U.S. FOOD AND DRUG ADMINISTitATION AND APPROVED FOR SALE
-

WITil0UT A PRESCRIPTION. IN ALL, SOME 236,000 HOTILES WERE DELIVEREDTO A WAltE1100SE

IN llAltRISilURG, WilERE TilEY SAT UNDER ARMED GUARD.
| 3
'

Tile DRUG WAS NEVER DISTRiflUTED.

M ANY EXPERTS SAY Tile DRUG COUI D DE NEEDED UPWAltD OF 100 MILES FROM A ItUITURED
NUCLEAlt itEACTOR. ALTil0 Ugli AS MANY ASTilREE.FOURTilS OF ALL AMEltlCANS LIVETills

|
CLOSE T00NE 0ft MOR E OFTilE NAT10N'S 530PER ATING NUCLEAR POWER PLANTS,0NLY A FEW

Til0USAND AMERICANS Cult!!ENTLY llAVE Tile DRUG IN TilEIR ll0MES, AND ONLY LIMITED'

_
SUPPLIES ARE NOW ON IIAND AROUND Tile COUNTRY. Wily 7

_=
De dnig is called potassinm iodide, within her childbearing years. Morrin plant could release several kinds of radi-=

E or Ki for short, and the first question lis ed in Manhattan, some 160 miles from onctive particien into the air. Among
, Alan Morris asked was: Where could he the accident site, but he knew that the these would be radioactive k> dine, one of

j] get some? Morris, then a 34 year old Indian itint nucicar power plant was the most abundant fission products in a
E marketing specialist for Publisherv only about 30 miles away. Unlike most reactor, and additionally worrisome be-
. Clearinghouse, first read about the Americana u ho heard about Kl, Morris cause of the peculiar worldngs of the

drug in newspaper accounts of the did not forget about the drug when bodyh thyroid, a tiny gland weighing
Three Mile Is!and accident. lie read Three Mile I, land faded from front- less than an ounce. De thyroid is re-
that RI could be especially important in page news, lly virtue of his job, he had sponnible for secreting important g
sateguarding young children and un. pubscriptions to numerous magazinen. growth hormones. It is also very eff).
born babies. Morris looked at his t year. One of them was Science News, which cient at absorbing lodine from the
oM oon and at his wife, who m as atill well told him enough about the drug to pro- blood-and would gather radioacthe

pel him to the library to do more re- iodine just as proficiently. Acting like a
John Gmssmann is a coninhuting edi. ,carch What he learned was thin: sponge, the thyroid would concentrate
for of IIE ALTil. A major accilent at a nuclear power the body's exposure to radioacthe,
n tt staarm ai rHou mo. m" " HrA.m * u

_
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imline:in only a few hours the concen- his voice. That got him the name and the agem;nt Ag:ney(FESIA)and the Nu-
tntion might be 1,to) times th2 lesel Brooklyn telephone number of Con Ed'a cirr Regulat:ry Ccmmissi:n (NRC)

*
*

clsew here in t he body. The efrects of ra- chief medical officer. Storris tried to call how much longer they thought it would
*

dioactive iodine on the thyroid range him, but ended up speaking with some- take to fully coordinate a federal policy
from mihlinflammation of the gland to one else in the department. "At first he on KI. All said six months. Some threehypothyroidism (a loss of function) to denied they had the drug." Storris re- weeks later came the third anniversary

\ benign thyroid nmlules and thyroid can- calls. " Finally he admitted they had it." of Three 5 file Island.
cer. Because of their small body size, But Storris wouhin't be needing any KI, A fourth anniversary has now
inf;nts would be especialiy at risk orde. he remembers the Con Ed employee passed-still without a coordinated
v loping thyroid-related problems. And saying-there would never be an acci- federal policy. This indecision has af-
a baby in its mother's womb would run dent at Indian Ibint (the nuclear plant fccted state health officials, who have
en increased risk of cretinism, severe in upstate New York owned by the util- been confused by conflicting federal sig-congenital retardation. ity). "If I don't need it, then w hy do you nals. 'Tb date, only one state has dis-

You could guard agalnst these have it?' asked Storris. The employce's tributed K! to residents living close to a
Effects, 5 fortis learned, by taking po- reply, says Morris, made reference to nuclear power plant. Itr the most part,
t:ssium iodide, a so-called blocking the " image" of Con Ed. Every day, he the medical enmmo"n'ity" has remained _

;agent. If swallowed immediately befor e said, blorris and others who kept the strannely silent. Neither of the nationk (or cithin 30 minutes of exposure to radi. drug in their medicine cabinets would most prestigious medical journals, The '

onctive iodine, the thyroid gland would New England Journal of Medicine and |become saturated with the drug and ' ?4, y ,,:o d The Journal of the AmericE &Tedical
~

,

have little room left to absorb the harm-

g, ggipg) j[gygg' kid 3d.. tg/ g* g y'
Association, has %lished n *inale_edi- I

ful radioactivity. Timing was important. ~ " *< e torial or article on the subject. Most Ib OIf
.

though: lf taken at the time of a radioac. ,q Americans remain woefully unin.,

tisc release, Ki could block approxi- disfy$gdiopg' .4 formed-and perhaps disastrously de.
m:t;ly !N) percent of the radicactise
lodine: if taken only a few hours later. ' g '' W prived,_-bTwhat may be an important

> ^! nuclear antidote.
the drug's effectiveness wouki be cut in Mgalflgdc/g racd.. .d$th '

nuclear accident were to occur today-
HEALTH has learned that if a severe

half. l'otassium iodide was no magic bul- gg g g,ilet. It offered no protection against more than four years after Three Mile
{

'

other radioactive particles such asx 'W8'g/dhttpfjDid[78MgCfgSLU !sland supposedly shocked the country,si_nm and tellurinm. It did not shiehl
i - into a more thorough appraisal of nu-

,

* * ''

the body from the cffects of radiation; it clear power-it_is doubtful that offlefals
protected only one small gland. But it be reminded that nuclear power plants could amass a supply of KI as large_as
appeared likely to do that well. Noting can be dangerout (When a Con Ed was rushed to Harnsburg. Agam, the
thes2 caveats, the FDA had given the spokesman was later presented with question: Why?
giezn light to non-prescription sale of this conversation, he said that it seemed ~ lan Storris probably brushed veryA
Kl md had granted marketing approsal " unrealistic that a Con Ed person would near the heart of the K! debate in histo the pharmaceutical firm of Carter- talk like that.") exchange with Con Edison, but to ap-
Wallace. Storris was furious. lie fairly preciate this requires some backtrack.

Slonis had soon read enough. lie de- shouted:"Yogte more concerneiabut ing. Nuclear bomb testing in the South
rided he wanted the drug to protect his y3utmagtthatfemfety of my one Pacific first spotlighted radiationi
family and himself. lie tried seseral year old! Nuclear accidents are possi- damage to the thyroid. Years after apharmacies, but none stocked the ble. We had Three Stile Island only a few 1951 blast oser the island of Bildni, thy-
Um ter.Wallaec product. No pharmacist months ago.' Not long after he hung up, pid_ tomars began appearing among
he sisited had esen heant about a drug 5f orris made a remarkable decision: lie people eximed to radioactive fallout on
that might offer radiation protection. vowed to manufacture the drug himself. islands some tw miles away. From
He wa4 a<ked if he had a prereription, With that vow, Alan Storris became study and treatment of thesEe tumors
w hich *eetned strange, Since he kneu an unhkely player and, indeed, a cata- came the notion of employing potassium
Ki w a- nppnned for non. pre < nption lyst, in a health debate of national im- iodide used for decades in bronchialsde. ItalHed, Stornis decivled to call portance: Should K! be made available medications, as a blocking agent. A
rartor.Wallace and order the drue to the general pubhe? And ifit is, when? quick K! chronology:
dierttiv fn.m them. lie a<kol for the llow? The debate is enucrowed by *ci- 1971. The N RC recches a recommen-pn.dm t b3 na ne --Thyro.itlot k --an.1 entific uncertainties and controversics; dation from a study group of the Amer-
wa< tobl the rompant diil make the seemingly biased by deeply rooted pro scan Phuical Society that *a national
dror. but e on'.i not =ellit to him "It ha- and con nuclear sentiments, and thus pobey of stnckpiling thyroid blockingh.., n approsed for enenthe. counter highly p.ditical: and bogged down by bu- chemical.< for possible emergency dis.ale. ha n't it Sim ti< inquin d -Ye ' reaucratic inertia and indecision at hot h tnnution should be established."

#

he u a tohl. but it w a< o.mpant p..ht) the federal and the state lesels. Store 19*i, A nonprofit organization char-
not in -e ll it dien tly to the pubbr. Ile than a year ago, Representative Ed. tered by Congress, the National Com-
na . loci to.i to t all his in. al utdit' . Con ward 5f arkey. a Democrat from Stas- mittee on Radiation Protection. adso-

,

| 1.di oo. t L. s u onhl base a uppl . sachusetts, called Congresaronal hear- cates KI a a major protet tise attion to3'

\t ., , . 6 .p. .,n.d i n fi g e iu - an.n od ing totr) to p ed up'he di hate on KI l .e ci :.h ie.1 alter a eri tou ao ol..nt ath, . o.m t 'on i l. on \lanid Near thc ond ot th.. c 31.nt h lN heat- a r.aueir power faohty msulung the
.

...i...L, He 1,4.,i..,, | ; n ,,4 he a Leil o p.i . .i'at h ..I t he n '. . .. ,,r i e. l .v . l. u..
.. .

.

.f o h . l. h ||. O |.,*., f ened .Upd lif t.g ,\dnillig. ll'at iott |@, [rie f|I \ a.k e|tw g otr,ptnten|- '..-.,

i.,e ..m . o n o-t i . n ., r ca . . I 4 D.\i. t be Fe.h ra! Em. ieenc3 St.in. to .on :. m. o drue apph, ati .n/ for Kl
.

_ -



.

.

|
'

most respon::ible for fr ming nitiorni '

SCEENIC C0530 VERSES BLOR THE KI PICTURE . roticy rer=rdian Ki.*
.

Murc;e term'Ianue;learjargonIbrv Q '. vi e Q , '* ( w. % k & z.;.f pas:. & |
'

' *
..

, alculations resluced those $gutte ($TE FBA. The FDAh position is forc

' the amount o(radioactive releane /.from a damaged power plant. The , ,, f.substantially-to $1,000 to $30,000 . rthe most part clear. It recommends that,

. '...i state and local public health officials.per thyroid tumor. '

-

\ current debate aboutitis highly tech ' ; Anotherinsight into costa comes should consider advocating Ki in radia-.

.,from Leonant Solon MD, director
nical, but hinges ett repent repops . g? he New Yo' k City bureau otr'adial(.1

i tion emergencies for people likely to re-
(fhien the Elect:GhwerResearcli iy t r

. ceive radiation exposure of 25 rems or *

, Institute and the Dels Ridge Nallohh! $tlon i;onttul. Speaking for himself, nok greater. (A rem is a measurement of i
t'lanborsiGiry3beitd}Lh strohg ties (4 . In ad ofScial capacity, Dr. Solon feels * *| radiation exposure.) A year ago, by *

the nuclear industry) about the smalGi yKi is cost-effective.*An.intenne nu ;/ the time the FDA finalized its position -

! th on KI, two manufacturers-Carter-
relessleiilrisdicedtid, lodine af,'Ihreef(cleaf phone | hat IWm a crippled %[fMMile Ia'.and and ei4ggestisydhat is(1 ,%reMtor at Indian Pbint, that shpl Wallace and Roxane Laborato:ies, Inc.3 .

opp thft; ipyhr,tlie hationi larg'est tity,'.rgl8 -had FDA approval to sell the drug.
'

'

qdown,n(
ye /,,1,n the absence of RI distributiorl .4W But then things become a bit murky,aee de i

kth,, ( genusgsornc40,00p h ibodul ' " in part due to the unusual reason for

f essary,CouaQ " corcedeg;. Mthesejesaysdt, yrg, oliilp rm ly'bs nec 6,000 would b( :,,,. taking the drug. In order to make dis-

.j Miting health c,caneerous.,Just the t'i
ben!gni H,000 tribution of the drug practical, es-

,

;. art-to say nothinglok pecially in time of an emergency, the..the ,indindl , k,T)(I, t

( .tgpalnandph11etysuffered-yul%.contkme$128 niilliontoimmow;tMftus. Ilut the FDA did not want the drug
FDA had to give it non-prescription sta.*

:

' .n ,

, ;, p cancerots thyrgidglan $103 J to be Ilirectly available to the publigteontained byp fthe
kbicGL.

,,

%eter Jhsltet,e.j J6 ternove the bb , n Officially, the FDAls stand is that Car-
Alf76et&dvMh d(2bepcitastrd ,, @, y, h, citykeightmillion residentebWt.ftzpwaniif $9hillion to ter.Wallace and Roxane " agreed to vol- i

,

' event, they'aek, thnthmld lea (144 ,t e k untarily limit sale of the'drur tn utsta

r,whtEl f- . ero rat rs'* of e ,I y a.

. %e NRC andindesed thd nuclear '.M the tiuistierto(costs, concludFA ' Morris was unable to purchase the5 i

)%
?Industtyfus414&eMhestened1%Jg tippM.+Ihehtetfeos18 dag. Asked about this paradox-the

'ciden . < : Ilha rapitLbilliobiollAr public unavailability of a drug with OTC, . I MunMiiuM status-one FDA official seemingly in-V..,. i chm XPM
million to S800 ntillion dollars'. Sdpf.(-

,

,,ofone, of,reIe,a,se rylloactivit advertently exposed what may be the
p e*st1,000yEb.lHtkledkritis( gr' fblyingpotakajumlodide,everifd agency's true feelings when he said, "We I.

,

wry little faith iil ksch,estimatie.., ,i e'veryone ln the country (usingt hn requested-no, I wouldn't say that-
'

ter probabiliticiIweigh heavily , . 4,;NRC figum of 20e per person ' f%n. '4they voluntarily agreed to limit sales of1

estiinated prepared for the NRC L' r yeart wiulricome to only abot T the dmg."
place the cost / benefit ratio of KI,in a $18 million dollars. *CD 1 ast November, Alan Morris's newly
range of a few hundred thousand dol. % > Hbse controversies follow previo'akW formed New York. based eompany, I

lars to $10 million foreach thyrpid ' ones, now cooled for the most part,? * Anbex, Ine., made this distinction
nodule prewnted. Frank von lilppet centering on tcar of side effecta fromi moot. Soon after receiving FDA ap.

d

the drug and disagreement about at{$
terms such estimated fa misude of sci- proval to sell the drug, Morris, w ho had
ence;'aiid in a inkmb to the NRC"N. ' hit etposurir level K! should 64 %^,made no limiting agreement with thew
commissioners explained tha't his , administered. '

'| FDA, began a public sales campaign
! ''

with newspaper ads in the Harrisburg
area. The ad pictured his company's

to spur rnanufacture of the drug. Frank von Hippel. PhD. predict that product,10 SAT, b(side this heading:
1%9. The accident at Three Mile 15 had there been a large release of radi. *1f You Live in liarrisburg Ris Coulil

land occurs before any companies have nactise iodine at Dree Mile Island, de. Save Your Life. It'sTrue. A Tablet That .

apprmal to make the drug, and so a p..nding on the wind direction at the Could Save Your Life in a Nuclear
frantic effort, complete with middle.of. time, hetw een ."l.~,00 to 1*>0.000 peo. Accident.*
the-nicht telephone calls to drug com. pfe-some lhing well in excess of 100 With that ad. annnuncing mail order |

i pany official <. is nece=sary to hastily ar. miles away-ntight later base suffered distribution of the drug. Morris an. |
range f.ir manufacturing the m fHm thy roid damage. gered FDA officials. Some charged him
bottle * of Kl then flow n tn Harrisburg. 8'oncurre nt woh the erowing belief with "hucksterism." Then, too, the

,

following Mree Mile bland. The in the sabr of a nationwide Kl policy. agency was obliged t o free t he t w o other I

offkia; inse 'igation of the ihree Shle countervaihng voice * and studies began companies from their eatlier promise
Island actnient. the Kernony Commi<- emerging. (hallengmg the likelihood not to * ell the drug directly to the pub.
non rep..rt wh cate a Ki *trattey the drue uould eser he needed and dis. lie. Since then Roxane has begim trial <

umlar recommendation * emt rue from mia ing the sdue of Kl 4trategies uith distribution ofits Potassium lodide firal l

a tu 13 d~ne for th" Pre *ide nt's Couni d r,o<t(bendigegd3 e* th4y,oggenttho. Solutinn to n limited number of Penn 31,

.1 . "" o . 0 i n. ! m. e e n;au . t. ne od ....t. 4 ho n. hon ter th roel sama that maen4 i' art. rEa!'m e ha- ). 3

e l. .: .i .i. pru . ton i on. r it) . I e ntre :..,olob; pe esent e d itefol e plunging al-o wn idet ed till' market u w of Kl..

,

. c .- h l debat e. > hu t ha. a . ) . t en s o n. . o" . : 0 .<l .aI .I|enon..n.. vi-tulo. t . a. U. .n .. i . . . . . . j.

. e t. r. m .. t n e.. n comne n lat n.n. i. mip..rt ant . . St.t .t.a. h t he emet g- it mtend* to do o
h . .... oc .tieator- h..a. l. d b, o.c po'i ie. . .f 6 0 e . . .. .l.a .d a cent i... . . . . . . . . , , .o g. e o ,

,
|
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Introducing Ramses Extro'l:
'

s The first and only condom :

:.; s,u .with a spermicide.
~

1
W'

The concept is so obvious, it's hard to imagine why
, 1
j

*no one ever thought ofit before. '

Ir~s colied New Ramses Extra. And the "extro" is o
"

i spermidde cooring designed to neutrahze sperm. Fori ,. t, a . ..s.: .. ;<
ij extra contraception. Extro confidence. Extra protection.

- 4 ,, 3
.

.

Wirhout the mess. t 'i

Berrer still, they're thin. Strong. Extremely reliable.
. A NEW CONCEPT j. S .9

' '
.. .

And have no side effects. 2 - m ( IN BT6H CONTROL . - *Y
' ~

;
You don't even need o doctor's presciprion.

'

, '

/|All thor makes new Romses Extra the firsf condom ::,

RAMSEST{A|
,3. VE .

d
, g' ' esigned with a womon(n mind. . ,,4.y .. , , -.'.' ~' " 9

,

I t- ^ ~ V|i lhe most contfdd i* '
. ' - '

W.. M.wP!" condom'In Ame W&WW * "2@"W I' V
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| QUARANTINED MEDICINE agenev's Offlee of Natural'Ibehnological Grimes, then director of N R Cs Division

contmurdfmm page 54 Ilazar$15, explained the change in policyof Emergency Preparedness, stated,

by restating conecrns about the ' false there seemed "no compellir g reasons toMA. While the FDA was proclaim- sense of security * and by hinting at an recommend potassium iodide for the) ing KI safe and effective and providing admission stated more bluntly by an- general publie* (this de.*pite agency re.threshold exposure limits suggesting other agency official: Namely, that to quirements that all nuclear plants con-
1

! when the drug be taken, a second purchase Kl and then make it available sider stockpiling KI for their workers;i federal agency, FEMA, was mapping to the states implied too much of a
most, if not sil, plants do). Apparently

' ,,

policies for emergency preparedness federal endorsement for a drug still con-
this sentiment underlies the NRC'si around nu, lear reactors. As with FDA sidered quite contmversial-

recommendations, FEMA's policies position, Repeated attempts byI
'

tould serve to guide the decision.
TN BRC. Who considered it contro-

HEALTH to secum an agency policy
from offielais proved unsuccessful.making of state and local health offt- versial? Not insignificantly, a third From recent studies prepand for the! elais-those ultimately responsible for federal agency, the NRC, which is re- agency, it appears that the NRCh ra-1 the public welfare. In addition to such sponsible for licensing and ensuring the tionale is tied to a dual skepticism: that

i

|!j protectise measures in a nuclear acci. safety of t he nation's nuclear plants. It is not only are serious nuclear accidentsdent as evacuation and sheltering in- also largely responsible for the lack of a highly unlikely, but a significant release
.

doors, FEMA pointed strongly, at least unified federal K! policy, for it has de-
of radionetive lodine would also bc

! 1

initially, to the salue of Kl. Amid some layed signing such a policy statement highly unlikely. rSce box, * Scientific
|

!I concern that people raight misunder- drafted by a FEMA chaired group
Controversies Blur the KI Picture."){!

i etand the drug's limited application to know n as the Federal itadiological Pre- Dut many observers discern other
!| the thymid and *denlop a falsa sense paredness Coordinating Committee. motives at work.

)}
of security," FEMA nesertheless bud. The statement mirrors the gradual " Basically the NRC has been ewgeted some 31u0,000 in timo to purchase federal distancing from potassium tremely negative abt,ut 9ff site pre-

,

{j pota slum iodide destined for states iodide. It says little beyond calling Kl
paredness. I think they have been very;6 interested in stockpding the drug. An- *an efrettive ancillary pmtective attinn" effective at talking states out of this.*

g

N other $150.too was projected for sup- and leaving all decisions pertaining to says Frank von Ilippel, the Princeton

'

s -mntal purchases, public distribution of the drug to state
University physicist u hn has long advo-Wetura clouds again, for net. and local officials. %e NitC, however, cated that Kl be widely available. Threet

: , mounts was spent on Kl. presently refuses to sign even this wa- years ago ne I utletin of the AtomicSomew hat of a mersal." tered.. low n policy statement. Scientists printed a paper of his, en.
>

-,

}, y mm, un admini<trator of the In Congressionr1 hearings, lirian titled "The NRC and thyroid protec-58 * *
.T H,

,
.,-- ,_n- .- - . __- _ _ . -
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. ion-one eduso after another." A
former colleague of von liippel's. Jan
Ikyea, PhD, now a senior staff 4cientist a

eith the Audubon Society, feels the K! I
debate boils down, ii essence, to nu- h .

clear polities:"! think it's pretty clear a ,i

lot of people are afraid that widespirad ;
g

elirtribution of the drug would make i

S cople believe that nuclear accidents {.tre much more likely than we've been ,
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here is not to pnitect the nuclear mdus. PER SERVING OF just as theycome from the tin.
,

WHOLE SHELLED ALMONDS Available in 4-ounce tins,try but to protect people.' ""
~ That sentiment. relayed to a FE3f A e.''.n".n'"".".,'",...-s,' vacuum sealed to preserve fresh-

:
' " * *'

in s- c i,
official piivy to the vacillating federal *"O, .. |'*.Z s*E "*"~ * ness and natural flavor,
rumblings on Kl. prompted these c.,

words: "I think that's pretty close to it. .c.,,,,,,,, , .,,,, n . u o
Buy them becausea * * **" a*" -a

There is a feeling that the NRC is being
strongly pressured by the utilities." The .,~C.*, *'",,",.'.*",'d* ",7%'.,*",,.%".7..*. * they're deficfous and nutritious

. . , glue themfor the same reason..
" * * * " " " * ' ' * =

N RC, he .< aid. "is a real pow erful bunch,
-

and people over here (F E3I AI are very
. . - .

leery esf putting any pre.sure on them.
They were here first. so to peak.' ...

J.fiordon SlacLeod. SID. l'ennsyl I

sania's commissioner of health at the
.'

time of the Three blile Island accident,
worrir4 that the whole iuur of health

! ha4 heen lost. The decisions are being p,wn ma.d. .wp,.., u 5 4 . A Po a r P o .44 en
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4 Journeyinto themost
fascinatingrealmon

earth-the human
( mind.Here,you'll

discovertheBeactive
I Mind,whereallyour*

physicalandemotional
g

; 1ainsarestored.Learnhow
this1%activeMindcan

[
I suppressyourstrong,

\ ealthylifeforcesandmake
youless thanyoucouldbe.

j arnhowtogalnoontrolot
hisenemywithintoegjoy
happinessandconfidence

r in life..--mn uns
Introductory y g- '

Read THE DYNAMICS
,

;i

volume. . , l'

OF LITE. 46.95'

atbookstores everywhere

inauskaa, co-author of a recent report
revising downward the likelihood of state's four operating m. clear plants.

hsrm from nuclear accidents: "Thene latter supplies are earmarked for consent forms, to those individuals
whole KI issue is really sort of a snow patients too sick to be eeacuated in caw whose evacuation path may have ex-

Joh to undermine the publich conf dence of an emergency and for a skeleton hos- posed them to radioactive iodine above
in nuclear power * pital staff who would also remain. the FDA standard of 25 rems.

Such sniping, the recurring scientiac The policy in Illinois is similar: KI To date, only one state has adopted

disagreements and the confusing sig- only for emergency workers and a lim- the protective planning that is nation.

nals out of Washington are renected, ited " immobile" population. Officials wide policy in Sweden: predistributinr;
coast to coast, in widely diverging state there say the state's decision not to the drug to nearby residents of a nu-

policies. Ohio is one of a few states that make El available to the general public clear plant. The state is 'Ibnnessee. In

has decided it wants nothing to do with was influenced by intertwining ethical addition to stockpiling Ki for emergen-

KI. The state has no written explana- and legal questions about whether the cy workers and for possible distribu-

tion of this policy, but former state di- state should in effect be prescribing and tion, as in Alabama, at mass care

rector of health John Ackerman, MD,
distributing medicine. centers Tennessee health officials went

accounted for Ohio s decision by saying, Alabama has readied a plan that door to door within a five-mile radius of
"At the time we made the decision thereincludes distributing KI *to any individ- the Sequoyah plant in the fall of1981,

was still a great deal of contruversy at ual who might be exposed M e poten. explaining about the drug and supply- !

the national level...We took our leadtially harmful dose." Couray health ing K1 to those residents who wanted it.

tzrgely from the federal government." departments in five strategically lo- Only a handful of residents decided not

California officials simply haven't made cated cities have from 50r, to 9M bottles to accept the drug. State officials term
of KI tablets. Notin the program highly successful and re-up their minds yet. In New York, lim- only blow one way,"g that the wind canport they are likely to repeat it when aited supplies of the crug are stored at James .ileNees, di- i

police and fire stations near nuclear rector of the division of Environmentalsecond nuclear plant comes on line next,

.

power plantsc.De supplies are to be Monitoring and Emergency Planningin
year.

used by emergency workers who would the Alabama Hureau of Radiological 'Ibanessee's policy came largely at the

remain in the area supervi>ing the evac. Health, explained: Ifit appears there's urging of Eugene Fowinkle, MD, the
'

uation of everyone el c. Pennsylvania going to be iodine in the air emergency former state commissioner of health,
has aucks.ded supplies at local civil de- worker 3 would tran,fer the KI from the now an associate vice chancellor for
fense center > ~again for emergencylocal stockpiles to the predesienated medical affairs at \*anderbilt Univer-!

. pernum.tl unty-and at half a duzen evacuation centers-l..cateil at tr. -t 17 sity. Dr. Fowinkle served on the Kem-

hospitals located within 10 miles of the miles from a reactor. The drug aould eny Commi>sion and heard, firsthand.
then be otTered, complete w it h im'. rnW much of the early discussion on the pro., ~ , ,,,e...

" " ' ^
I
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. P
live-mili radi,us wr.s chosen *not very
seitntifier.lly," but has clear thoughts on p

eth2 need for predistributing the drug.
,

"We did three evacuation drills testing
emergency planning, as the NRC re- E

"

E rquires, and found there is really no prac-
L

w == = aboutcondomstical way to distribute the drug after the

<
I

nesseeb supplies of K! came from the f
'lknnessee Valley Authority (TVA), the
local utility-st first reluctantly. Fowin- g
kla says the " initial position of the TVA [

gg. been estimated thit up to 20 million people in the U.S. |was that potassium iodide would fright- s
cn people. My response was, Tm not have genital herpes. The figure is growing in epidemic
frightened when an airplane stewardess proportions.
tells me how to use an oxygen mask.' 1 At the moment. Herpes Simplex || is incurable. However,
think thereb a tendency to underesti- there is a product which will significantly reduce your
m:te the latelligence of people. All chances of contracting and transmitting this disease.
th:se arguments about a false sense of A Trojan * brand condom.
security-in fact, every objection I've Many public health authorities and private physicians now
hetrd-have rational answers. A lot feel that the condom, when properly used, effectively
remains to be worked out, though. 'Ihis aids in preventing the transmission of herpes of the penis,

cervix and vagina.y.. q Use Trojan condoms. No other condom has been provenc ,

'' | more effective.You'll find them in the Trojan display at

( yourlocal pharmacy.
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;.yp7v # q. y ~-+uprocess is now' going on around the .?. .t .

-l ' . . ' 2.~ i
.-f3.V ' * ~ . . -*

country." 4'Indeed it is, albeit in fits and starts W . 'M [ [ ' ; .. I

,
- 4

{ h U f .ypM5 W .to,marked by controversy, confusion,
' ' ' ' 'w'; delay-and a rather striking irony. The

~ *f
i Illinois policy, for instance, suggests the
f. general public, unprovided for in state YOUNGSDRUGPRODUCTSCORPORATION

,1 plans, consult their family doctor, w,, PO. Box 385. Piscataway. N J.o8854 C Y.D PC.1983

j "We're gingerly handing it off to the *'",* ',', OQ"Z7*,,'|"M M'"|,C,L*
, , ,

medical profession," admitted Philip4

Gustafson, PhD, until recently the di-
I rector of the Illinois Department of Nu-

clear Safety. In so doing, a non-pre-
scription drug returns, in effect, to,

| prescription status. An already confus-
ing situation thus becomes even more SPECIAL SECTION:
tangled, especially when it seems clear
that the medical profession and the gen. The Great Male / Female Debate
eral pubhc are both mismformed.

' ent st Jan e ea, * his o d -
. Why do women wear lipstick? Why don't men fold the'' " '

laundry? The realdifferences between the sexes. .

cult it is to get a novel public health * Snips and snails and sugar and spice: What are little boys i
measure started. There was tremen.

and girls made of? A guide for puzzled parents.3

j dous opposition to covering open sewers | Dustin Hoffman: How he became she for "Tbotsle"
: in the nineteenth century.* He fears, as j

'"
.

at do when diabetes touches your family.*

n ti~ * Itair analysis: Are you being scalped?n a, n t h
I uidely distributed until after we've hail * A cynicallook at dieting by Naomi Bluestone, MD. ; ,

i

! another, perhap< far mi.re seri. u4 ,'
nuclear accident. E _ _ . . . _ _ _ _ _ _
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INTRODUCTION

Nuclear power plants release releases are not available. There- the shore of Barnegat 8ay. The siteredlocctive materials into the envir- fore reliance on the licensee's monl- Is situated 14.5 km south of Tom'scnment in the course of normal oper- toring program for protection against River. New Jersey, and 56 km north ofations. Federal regulations require excessive doses is unwarranted. Inde- A tlantic City. I t is bounded on thethe lltensee to monitor all such pendent monitoring Is needed both as a east by US Route 9. on the west byreleases at the point of discharge check during routing operation and for the Garden State Parkway. on the
~

and to limit these releases so that early warning at the onset of a radio- north by the south branch of Forkedthe total dose delivered to Indivl- logical emergency. River. and on the south by Oysterdu21s of f-site through all exposure Creek. The station Is locatedpsthwcys Is kept as low as reasonably One form of Independent of f-site approximately 100 km south of New
i

cchievch t e.(1)* This dose, which In- monitoring carried out by a group of Y ork C i ty. Figure 1 is a map of the' cludes both external and Internal concerned citizens living near the Oyster Creek vicinity showing 43j centr ibutions, is not measured, in- Maine Y ankee nuclear power plant in numbered locations where measurementsstead, it is calculated from the Vicasset. Maine, was to manuf acture were made.
'

I msasured release rates using an ap- and depley a network of continuouslyprovsd set of formulas that model the recording electronic radiation moni- Several pathways exist for thedispersion of plant ef fluent in the t o r s.( 4 ) Another method is to discharge of airborne ef fluent f romenvironment. L arge uncertaintles actively track and measure the plume the Oyster Creek plant.(6) The maininherent in such modeling may cause of airborne effluent using a mobile sources of gaseous waste are: 1significant discrepancies between the radiologlcal monitoring unit. This of f ges f rom the main steam conden-actual end the calculated dose.(2) type of monitoring was carried out by sers. 2. leakage from the turbine
AREA researchers at TH1 during the gland seals. 3. building ventilationTha licensee is also required to venting of the Unit 2 containment 'a i r, and 4. exhaust f rom the mech-carry out an approved off-site envi- atmosphere during the summer of anical vacuum pump.ronmtntal mpnitoring program for.the 1930(5) and in routine monitoring of

purpose of checking the model used to several nuclear power plants. The mechanical pump is usedcalculate off-site dose. Such a during reactor startup to removeprogram usually consists of a fixed i n this paper the equipment and offgas f rom the main condenser. Thearray of thermoluminescent dosimeters procedures developed by AREA for offgas Is vented through a shortand a set of simpilng stations f rom mobile monitorig are described and the (1.75 minute) delay line to the plantwhich snvironmental samples are col- results of monitoring In the vicinity stack w Ithout flitration. BuildingItcted for laboratory analysis. The of the Oyster Creek Nuclear Generating ventilation alt from the reactortypical environmental monitoring pro.- Station In Tom's River. New Jersy are building, the radwaste building. thegram is not designed to provide reported. The monitoring method was turbine building, and the offgasprompt discovery of significant designed to determine the external building is vented to the stack with-changes in off-site dose rates.(3) dose rate due to gamma radiation from out delay or flitration. The tur-Excessive of f-site dose rates due to the plume. to measure the short-ilved bine, r ad w a s te. and off gas buildingsplant ef fluent could therefore per- alr particulate activity in the field, are also ventilated through roof topsist for weeks without being detected. and to sample airborne particulates vents. In a 1971-73 study of the
forlaboratory analysis for long-lived Oyster Creek plant by the United

An even greater lag exists be- radlonue13 des. A novel and important States EnvironmentalProte: tion Agencytwetn the time monitoring results are feature of the method employed in this (U$EP A). It was found that the turb:neobtained and the time they are made study is the ability to detect the building was the second largest sourceavallable to the public. The results radioactive plume without pr'or back- of airborne emissions, due to leaks inof environmental monitoring by the ground measurement by observing the steam s y s tem s.( f ) The steam
Ilcensee may not be available for a fluctuations in the environmental leakage rate was found tc be sub-year or more after the monitoring was radiation fleid caused by the stantially greater than the 770 kg/hrperformed. The results of on-site meandering motion of the plume. value assumed in the plant Environ-moni tor ing of releases at point of THE of5TER CREEK NGS mental S ta tement(8 h K enon-133 anddischarge are also available only rne Oyster Creek plant is a x enon-13 5 emi ss ion release rates fromafter a similar delay. Then only the bolling water reactor (BWR) manu- the turbine building were measured at
total amount of each Isotope released factured by the General Electric 31 and 94 microcuries per second. 25during a three month period is re. Company for the Jersey Central Power times greater than the rate predicted
ported. Data on speelfic releases, and L ight Company. The station began in the Environmental Statement. The

.

Including time of release, are pub- operating in 1969 and reached its main condenser of f gas is the largestilshed only In the case of unplanned present maximum po w er level of 1930 source of radioactive gas, prior to
releases. Detailed data on routine mega-stts t ner m a ' in 1971. The 1977 ine. main conoceser ef f g.s - u

station is located in a relatively passed through a 33-minute delay line.
f?at mars %1and area c' Ocean Ccunty.

* Qe'er to references at end of text. Ne. Jerser, about 3.2 k n Inland from
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folltJwed by particulate air filters,t

b3foro being discharged through the topes to 26 hours and for X e Isotopes BWR's typically employ dilution of
* @Do" days. ' ;Jhen''f u6ctioni ng
to

-

112 m. high plant stack. off gas with steam and may be operatedac-
cordin specifications. the A0G down to zero power level.) T h e b y-eliminates virtually all short-livedin August 1977 the augmented noble gas Isotopes from the main con- pass valve also opens automatically

if excessively high temperature. highoff a's treatment syst_em (A0G) was put denser offgas discharge, reducing the hydrogen concentration. or highints operation at Oyster Creek.(6) Its
purpose Is to reduce alrborne redlo- total gaseous activity released by a radiation level is detected in the

f actor of 150. T he A0G has no e f ec.t A0G systert.cetiv2 releases and to reduce the on emissions f rom other sources in thevolume of offgas processed and elimi- (Tin t. f. Ovpa:s valve may be opened Table I contains a list ofnit 3 the possible explosion hazard of W order to shunt the of fgas waste radlonuclides reported released inhydregen and oxygen formed by the
stream around the A0G. Dur ing start. the airborne ef fluent from the Oysterredlolytic decomposition of the up the bypass valve is kept open Creek plant during the tNlrd androcctor water. The a0G sys tem con- until the oo. e- icvel gets above 50g f urth quarters of 1979.(9) Duringsists of a series of subsystems of the rated capacity. Jhen the most of this period the reactor washydregen recombiner subsystem, water
pow e r level decreases. the bypass operating at nearly maximum power andr6;ovat subsystem. charcoal absorber
valve is opened when the power level it may be assumed that the A0G wassubsystem. and high ef ficiency partic- goes below b5L T he AO*. c annot be functioning most of the time.uiste air filters. Of f gas f rom the co- ated at Io. power level becausemoln condenser is diluted w ith air. 3a the difficult, in controlling METHODpossed through the A0G. and t 'i e n
.ater levei fio. in tne recombinervsntsd throug% the olant stock. Tee .c o... ;* i : re e. is so cir:: A see:ia''- ec. d f *-J ic hs. age"cAar m ' atsa :tica s sten. .nicm cut- :nt m 3r r-

sists of a series of four s i =- t om beds : -6
t*e f.n at Syster ;i a b b i t containing radIatioe

'to
, ~ :n tr.- :v.ense- -r f g ,: detectors. 4 *: w--4?> r.c-* r'eof activated ha ::oa '. is desig ed *: . ..

increase tee set av t i m e f or 6. - :so- e ,> ,
.t, :: a s a j._

.ac ua ri oumu. aa1 o '. aer e t a i :' * e a t-. . . P t'a . . , M' n otme- car-led a *wo man :re..
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rsfuerumu w e na e s aa e cn prese t
..,....,w.m..n.. m., o . ia% rei isco a rm I

Q4EC$P)*(Ludium Measurements. $reet- g ater creek Nuetest snarsttne station I

actcr. Tx.. . Model M. 44-2) connected durans the third and tourth gaarters of 1979.
;

t2 c porttblo . digital retcastor/ Nuci nd*s R= lea ed H t f-t.t re* Third Quarter reurth ouart e
1

C:1:r (Ledtra Madal Es. 2200). Tha " " ' ' * " 'C"rt'''.
. probe w:s sealed inside a foam rubber- 13,,g,o,,,,,lined Luclte housing that was mounted
@D thO roof of the monitoring krypton-85m 4.4h

3.60s 10|
31.07:10 9.04x10vehl213* krypton-87 76.0m

4 3.34x10krypton-88 2.8h 3.55s10 3.13s10
g

s ' Air particulate samples were ''" "*133 5.2?d 1.15x10
s.54=13|

8

e311ected on 47 mm membrane filters xenon-135- 9.2h
6.10x10' 5.45x10mencn-135m 15.6m 8(MilllNre Corporation. Bedford M A. xenon-139 17.0m 9.03x10'
2.70x10 2.29=10

. C e t. %@. HAWP-047-00) having a pore k ryp toe 49 3.2m 8.16 5.65
7.59x10

5123 cf 0.45 microns. Filters were xen n-13 e 2.2sd <1. 4 7 x t0-g <1.47,103tenon-137 3.9m 1.78x10 1.33x10held la "$terlfll" fllter holders
- (M llllpore No. XXll-047-02, 4. and - total for period: 2.72x10 2.36x10

S $

07), Tygon tubing was used to connect
the outlets of three filter' assemblies lodines:

le prollel to three "rotamer" flow todine-131 8.05d 2.67 1.44met:rs graduated to 120 standard cubic todine-133 21.0h 9.26 4.46feet per hour (sefh) (Matheson Instru- todine-135 6.7h 1.31x10 5.551

seats. Horsham P A) and then to the Total for periode 2.50x10 1.15x1017.take ports of a portable high-volume
coxstcnt displacement air pump (Gast Particulates:
Mfg, C31, Benton Harbor. Mt. Model No.
12x2440-101 A) driven by a 3 horsepower strontium-89 50.4d 1.08x10-2 1.52x10-2strontiun-90 28.2y 5.22x10-2 5.25x10'Sg:soline engine (Origgs and Stratton. cesium-134 2.19y <1.32x10'f 3.20x10~3M113:cukee, WI). The pump was capable cesium-137 30.0y

8.89x10:2 34381028.77x10af noistalnin9120 scfh through each tartum-140 12.8d 2 24*40*IO
fIIter. lanthanum-140 40.2h 7.08x10- 3.56x10-2chromium-51 2 7. 8d 4.59x10'4 10

<7.14x10 4manganese-54 291.0d
2.91x10"3 4.03x10'cobalt-58 71.0d 4.96x10' < 1.6 7x 10 ~ UOn3 of the filter holders was tron-59 45.0d <3.65x10*f 2.98x10*4modified to clamp onto the front face cobalt-60 5.27y
6.22x10[g2.15x10 2.93x10@/ 0 G3f ger-Muller strontium-91 9.7he pancake 8 probe 2.61x10nieblum-95 35.0d 6.65x10(GMP) (Victoreen. Cleveland. OH. Model 10

< 5.99x10*f (2.07x10 3molybdenum-99 66.0hNr.489-110) with a thin alca window technetium-99m 6.0h
6.16x10"4 4.73x10

1.19:10*
(1.4-2.0 mg/cm2 thickness. 4.45 cm ru t hen ium- tos 40.04 1.27x10,,3 46.05x10,3

g

' d lcmet';r). Moles were cut in the todine-131 8.05d 7.81x10 7.97x10lodine-133 21.0h
6.66x10~I 6.49x10*3sid 3 af the f11ter holder to allow todine-135 6.7h 1.49x10* 9.82x10-2unimpeded air flow as shown In Figure certum-141 32.5d 1.82x10j 1.24 t10j2. Th3 distance between.the filter certum-144 285.0d 4.64x10 1.3sx1010 3cnd th3 probe window was 2 7 cm. 4 protactinium-233 27.4d

<1.38x10 3 1.55x10,3neptuntum-239 35.0m 1.01x10' 1.33x10'sicII:r filter holder assembly, not
Total for period: 1 14 5.93x10*Iconnected to the air pump, was clamped .

,

to . o second i dentical reference l- y= years. edars, n= hours. m= minutes.
'pinc:k3' probe. and the standard deviation. S . of Poisson statistics. This isthe five readlng about the mean was reflected in an R which is signIf t-Each GM probe was connected to a calculated using cantly greater than 1. As a practical
seperate portable ratemeter s, criterion adopted in this study an RF(Victsrein Model No. 490. Thyac ill) S5T h (x|-ig2 greater than 2 was taken as Indi-
etu31ed to digital accumulator / timer. ~

91 cation of the presence of the radlo-
The count s .accumula ted by the active plume,
referenc2 probe were subtracted f rom The ratio of the standard deviationth2 ccunts accumulated by the probe to the square root of the mean was The gamma detector count ratef tcIng the pumped filter in order to calculated. This ratio is known as was measured in several plumes whiledstgrmine the net activity due to the reliability factor, simultaneous measurements were madeparticulate reloa-tlwe material accu-
mutating on t%e fi-Iter. RF: g ,_ with a callbrated hlgh-pressured ar-

3x gon-filled Ionization chamber.
(Reuter/ Stokes. Cleveland. Ohlo. ModelThe counts recorded by a pro- R $.111 ) on loan f rom the New JerseyThe following procedure was used perly functioning radiation detector Department of Environmental Protec-,tg datset the radioactive p lume. exposed to a constant source of tlon. It was found that the excess=5m311 hallum-filled balloons were re- racloactivity ocey poisson statistics gamma dose rate In the plume could beElcos.d near the plant to determine

and the expected standard devlation estimated using:Itc31 wind direction. Using the roo -
of a series of readings equals the

r
'mounttd gamma detector, a search fo"

square root of the mean. The mean- OR x 2 7x 10-3T, th3 plume was made downwind from the
dering motion of the radioactive| 91cnt. I f the presence of the plume where Y Is the count rate.above back-plume causes a variation in the radi-:et a particular location was g,ound in counts per minute (com), andation Itensity at the detector on asusosetsd' 5 consecuti ve 2 minute DQ is the dose rate in microroentgenstime scale or minutes, while changesrccdings were taken. The mean. X , of ;n background radiation Intensity per hour (a/h).(11)

this2 resding A (1-1 5 ) w a s calev- occur on a time scale of hou s.( t o ', atas uvdM ta oots,, ,e, rie.t:3, or tw r%, m. me m. n' t * - M u 'w * eMt u
*: um g m ;c m .gp pun rease tne standa-d aeviation of

- = as perf or med us;ag lo.-int ensi t r.* - = g * * * ' *eries J' * mINte readih@ abwe y t ..g g.g +u" 3 %* ). I . * X J' ei *

m a . . - m e m . m . . e ," . . . . . .
,., .~e .~c e -ed v ed o,

-- &

M
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ifiltration system was set up to drew

air t*pugh thr@@ membran2 f ilt3rs. - I n
f or :or to riaa sure shor t-lived pcrti-

;
culetes present in the plume, one of '

f w ret t ur i m:
'

,

th? fi' tee s .as menitored w ith a GMD. d I **

using the modifica filter holder dee- ;
crlied above, unlle simultaneous read- f_ m - h

,

Ings were made with the reference GMP. f / / '"
Th2 number of counts accumulated on XN!!-047 02

i

ccen GNP was recorded in consecutive
t w o-m i nu t e Intervals for at least ten QlgQ, 1.,_ [['g%einutes Defore starting the pump in ggny t aw..ou.onord2r to check the relative response n@$e r XXII-047 07 , gof the two probes. Then counts accu- R ESeth l e
mulated by the HEG5P and both GMP's
w rg recorded every two minates during u!!-047 os-.,

[4th2 pumolng. If significant particu- 120 scfn *Mif1*d) - rictoreen

7(Q Q ; mlate activity was measured on the to pump n

m nitored filter. the monitored filter /ors disconnected f rom the pump. Read- - -g*
-Ings of both GMP's were continue <f for i .

ct least one hour In order to deter- (mlna the rate of decay of the short-
Il vcd particulates. D uring the mea- r

c0lly observed and recorded by release 'M. $''surcment, wind direction was periodI- j 4<

of a hellum-filled balloon. Flow *

rat:s through each filter were recor-
dM, and start and finish times of

s
pumpino were noted. When the HEGSP

-- -/ [
~

( ~crunt rate Indicated that the plume
'

( (had moved, pumping was discontinued. ~

cnd the search for the plume began
cgtin. 'b

Except for five upwind reference -

samples, all samples were collected to victoreen Thyse 111 y
ratemeterIn the plume in order to increase the (Model No. 490)gcssibility of detecting long-lived

particulates in the plant ef fluent.
All the downwind samples were com- Figure 3
binsd and subjected to gamma-ray
caission spectroscopy. The com-
posited sample was also subjected to
a,rcdlochemical analysis for Gamma radiation levels at two locationsstrcntlum-89 and -90 Laboratory along Haines Road near Route 9 on 25 June 1981,
cn31yses were performed by Teledyne measured with HEGSP (l"xt" NaI) detector.I sotopes. Westwood NJ. Distance to Oyster Creek stack is 5.2 km.

RESULTS During this period the vind shif ted so that
first site 12 and then site 8 was downwind

F ig ure 3 shows two series of from the reactor.two-minute HEG$P readings taken In
th2 carly morning of 25 June 1981 on
H31n2s Road near Route 9 about three
Al1Gs north of the plant. In the 4000-
first series taken at site 12 the
first five readings averaged 2378 cpm
w i t h a n RF o f 13.8. Then as the wind e
shifted to a few degrees to the west j3000-
c rrying the plume away, the readings y
d; creased. The average of the last
fiv) readings was 861 cpm with an RF *
Of 3 6. . A t 0340 the monitoring [v.hlcle moved along HaInes Road and
th2 plume was found again at site 8. "E 2000- site 12 site 8
S y 0 4:50 the piume had agaln drif ted stack stack
out of range of the detector. bearing

. . bearing
[;; 206* ' '

203' g
I -

Detector movedTable il contains a record of
- rcdiction measurements taken at each t new site
Gf the sites shown in F igure 1. The ng s

Gcts and time of each measurement are in t enal .
givan along with the average HEGSP
cnd CMP count rates for a selected 0240 0300 0320 0340 0400 0420 0440 0500ton minute period. The HEGSP
rsMings were recorded as a series of Time (EDST)fiv3 two-minute readings, and the RF
far this series.ls also entered in

n~ - ~ - ~ ~ _



([$1d pr!v;d tt b] cn Ef- M. w uramait of Shurtilp d air par *1tulata .s t t a t i t ) .
Tective me ns gf detecting the plume

Effectave
. cha prier Annsicdg3 cf b:ckgrtund Start of Duration herare M ut2um Half-life,
radI tion ecs not av:llable, site Pumpane of Pumpins+ .NEc3P Excess rittsr rirst ! Mr.

D*te A ftDS7) fmtel (ermt Activity (com) offu w eeule
a . .

7'11 31 0320 201 802 51.2 --. Using the conversion f actor ob-
t:Ined by comparlson of the scintil-

7/11 42 1637 58 636 36.9 --

ICtla detector with the callbrated
10alzation chamber (Methods), it is 7/1m 4 0143 92 2360 83.6 --

%possIble to convert sclntillation '

7/18 4 n433 161 127A 92.9 --

ditectir count . rates to external **

gamm5 dose rates. 'The lower Ilmit of 7/18 4C 1144 67 5989 433.4 37.0
d;t03tlon for radiation from the

7/18 1 1633 75 4038 92.9 --. plume corresponded.to a dose rate of
luR/hr. A maximum ten minute dose 7/19 20(231*1 2353 97 2985 39.3 --

rct3 above background of 21 ult /hr was
7/19 31 OR27 46 48N 595.5 25.3observed 1 km northwest of the plant

(sito 40.' 7/18/82 Table 11 ). An 7/19 31 1623 100 683 49.3 55.7*
cv:rcge dose rate of 11uR/hr above
bGakground over a period of 46 7/19 43 2116 92 641 67.3 62.4*

Cin tGs was observed in a populated
crc 31.9 km f rom the plant (site 31

7/19/82).~
*rlow rate was 120 sefh for all samples.

Using the air filtration system
I" d "* **eith filter and reference GM probes.

i- It w;s possible to observe the build-
up and decay of radioactive alrborne
partigulate on the air filters. The
. Cf fC3tive half-lives for the upwind
yrrticulate samples'are about one
hrtr f ar pumping times of approx-
It'ctal y 1 5 hours. The effective
h:1f-Ilves of the two highest MB1.E IV
cctivity. particulate samples col-
1ectrd in the plume (37 minutes and
25' minutes) are significantly shorter Long-lived nuclides in air particulate saeules collected donnoind

' **" "* **' "" '**"" 8**** "
and Indicate that a significant por-
tirn 6f the effluent alrborne parti- Measured Average air

culcto radioactivity Is probably a Activity concentra5*""*
-mixturo of rub idium-88 (half-Il f e Gamn:a ray emission
17.2 cinutes) and ceslum-138 (half- GefLit spectrascopyt*
Ilf e 32.2 minutes). These Isotopes
cro produced in abundance by the ! beryla.am-7 53.6d 10 Su
.d: cay Af krypton-89 and xenon-138* potassium-40 1.3x10'y 40 110,

K rypton-89 and xenon-138 constitute a
| manganese-54 291d 1 3.1- significant fraction of gaseous

rGl;cs:s that have been reported (see i cobalt-58 71d 1 4.8

Tcblo l). Because of the half-Ilves iron-59 45d 3 20,

@f ths krypton-88 and menon-138
cobalt-60 5.27y 2 5.5.

grcnts of the observed particulates '

- cr3 only 2.80 hours and lis.2 minutes, zine-65 245d 3 9.6

' utiliz tlon of the A0G with design zirconium-95 65d 2 10 |
hold up times of' 26 hours for krypton ruthenium-103 40d 2 15 ! '

and 20 days for menon, would
|ruthenium-106 1.0y 10 30Gilolnate these' Isotopes from the

- cf fluint stream. Thus, the results todine-131 8. 0:1 2 470

ccperted here Indicate that a e.estum-134 *s-19y 2 5.7
significant portion of the Oyster cesium 137 30y 2 5.1
C rmk gaseous effluent was not being !

procsssed through the A0G. On the barium-140 12.8d 2 103 ;

' d:y th6se results were obtained the certum-141 32.5d ,2 19 7
'pitnt was operatlng at between 50% certum-144 2asd 9 2B

cnd 60% of i t s rated capaci ty.(12) g 3
The low power level suggests that the-

' A0G had been bypassed, accounting for thorium-22F 1.91y 3 86 |
th] presence of . short-ilved noble I

gasIs tnd their particulate daughters Padlochemical ara l p 41 : *
in the plume.

- t rnn t ium-W SO.4d 1.9t1.0 17.5t9.2

By positioning the air filtration a rnnttum- % .g.; n,; gp
system in the ofume. effluent -

-alrSorne par ticulates were collected
mm. n . m : m tem 1 wt. r- WM, % wa*

at a manimum rate along with a
- i a ! " u- Juant i t. Of bat = 3round par

i **'W* ''* * -* 'T * * 0* * 1 0 IJ -'" f-P ' T r " " ' '' ;t calates. Mis method yields a
' M' . " = i

* J' * * ~ Mt !/- M 31:-$4* Die wIth the Des * plu"te volume to-

- - .
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Heasured utth ;" (:M pretsen. 1

-

0- 800- Ilehthousa Road and Reute 9. l.9 km south of Oyster frech
plant. 19 July 1931. Flow rate la I:0 ecfh.
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, e.gw e *,'i s o t t .he,- m l darav af radteortive alrborne particulatew.~

**. asurckt wi t h .'" GM probee. e
',

600 Iighthouse Road and Reute 9, l.9 km south of Ovster Creek
; ,,,,,,jg poig ionl. Flw r.it e != 120 *c f 5.
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t%*IND Caar.: radiation levels at Lighthouse Road and Route 9
8000. 1.9 h soun of t yster Creek plant, 19 July 1981.
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~ Pulld?P Ff f.titonctive ~ t r%t ee p r i*u*. It e's miwf td witb 1 '"it..
% 1,1ptheusa R? d FJ r' ut e ). l.9 h se e of Oyster Creek ri nt. It fuly tel .

87) riov rite is *l! scfb.
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5 400-
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- connect filter to pump

100
P" M"' ff pump off

disconnect filter from pump !

Apk -W., *b t

s. s ve'sv%+" +,**^* /#% %/%g,va v*%.~ %, #. |0 s.<%..
'

1600 1620 1640 1700 17 20 1740 1800 18 3) 1840 1900 1920 1940 2000
Time (EDST)~ ckgrtund alr' volume ratio in the REFERENCES

'

7 Blanchard. Richard L., BrInck..- h3 r ts s t possible time. The con 1. Code of Federal Regulations. 10 William L., Kolde. Harry E., Krieger.:cntratlan of strontium-89 In air . CFR 50.36a p. 334 Herman L.. Montgomery. Daniel M.,lessurid by the New Jersey Department January 1,1981 ed. Gold. Seymour. Martin. Alex and Kahn,of E stvi ronment a l Protection at 2. Franks. Bernd. " Radiation Bernd. " Radiological Surveillancecvoral locations in the state. Exposure and Health Damage Oue to Studies at the Oyster. Creek BWR-uring the same period, was . Nuclear Power ' Productions Nuclear Generating Station." EPA-scggreble to the value reported The Question of Standards and the 520/5-76-003. u.s. Environmentalt r e. This background con centration Need for Comparative Health Damage Protection Agency. June 1976.f s t rant l um-89. I s due to an A n a l ys l s." Paper presented to the 8. U.S. Atomic Energy Commission.tmosphiric nuclear bomb test carried Annual Meeting of the American "F ina l Environmental Statementut by 'th2 People's Republic of China Association for the Advancement of Related to Operation of Oyster Creekn October 1980* Thus' the Science. Washington, D.C.. 3-8 _ Nuclear Generating Station."- AEC" January 1982.
Docket No. 50-219 (1974)..

ttr ted to plant efflue 3. Beck, Harold L.. McLaughlln. . 9. Oyster Creek Nuclear GeneratingJames E. and Lowder. Wayne' M., S tation Semi-Annual RadioactiveIn conclusion , mobile radlologl- "5 hie 1 ding and Dosimetrys Effluent Release Report. 79-2.
,Environmenta1 Radio 1ogiea1 10. Mi11er. KevIn M., Gogolar. CarI I'al monit: ring units can be used ef- M on i to r i n g." ANS Transactions 23 V. and Raf t. Peter D. "F inal Report.cctlv31y to monitor routine dis-

-(1976):597-598 and Beck. Harold L. on Continuous Monitoring with High
|

jh;rgss of radioactive airborne ef- " Techniques for Monitoring External Pressure Argon Ionization ChambersIvent from - nuclear facilltles. Such Environmental Radiation Around near the .Mllistone Point Bolling
i

r:lts c:n also-be used to monitor Nuclear Facilities." Paper presented V a't e r Power R e ac t o r." HA$L-290.Esalblo effslte releases of airborne at the 8th Annual Conference on February 1975.cdleretivlty during an emergency.
otecticn of the radioactive plume = Nuclear Safety Research. Tokyo, 11. Pisello. Daniel, Piccionl. I

,

Japan. May.12-13. 1975. R1 chard and Putr. Robert.iCn b2 cccomplished without prior 4 King. E l i z abeth. "C i t i zen's
" Calibration of the Sodlum lodideurvey of background radiation levels . Monitoring Network." Environmental

.HEG$P with the RE-111 fonization \n th2 picnt vicinity. The results i m pa c t Assessment Revlew 2, 2f sush measurements can reveal (1981):198-201 Chamber in Environmental Radiation'hLngas in'the operating status of 5. Nervey, Joan. PlecionI. Richard Fleids In the Vicinity of the Oyster
h3 picnt such as changes in power and Pl sello. Daniel. " Strontium-90 Creek NGS." Accord Research and.
sval cr abnormal occurrences. They ~ Released In TMt Venting." Sicherheit Educational Associates, AREA-TR-82-1,
en also grovide the fastest 15 July 1982.way for In Chemie und Umwelt. March 1982.- community to discover a gradual In- 6. Oyster - Creek Nuclear Generating Commission. L icensed Operating

12. United States Nuclear Regulatory*C':s2 in released, long-11ved radle- Station. " Augmented Offgas System
Reactors. Status Summary Report.:tlwity' from a nuclear facility. (40G) Handout." Xerox copy of Oyster
MUREG-0020 Vol. 5. No. 8. AugustCreek A0G Lesson Gelm EhPflcn *
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FRED WILLINS RADIO INTERVIEJ (19 July 84) (N

.\

h Planning on renoving head Aug. 6th (39th anniv. Hiroshima).
.

a

llead & possibly plenun (upper core support) warped from H ehlosion (30 Mar 797).s

That means will be very difficult to remove & then can't get back on.

Inside,100 tons disintegrated fuel rods, crunbled uraniun fuel.

Don't know configuration of last 4 feet of rubble. " '|

,

Very dangerous material - 350 lbs plutoniun,180 other kinds radionuclides.

Since 1 pg plutoniun = carcinogenic dose, enough for 150B cmcers(30 Earths)

Think of reactor as giant cookie tin

Originally contained 100 tons of chocolate chip cookies

But scrnebody dropped the cookie tin, bending its lid

Inside all the cookies crumbled - 100 tons of cookie enkbs

that's uorse, a few cockroaches slipped into bent top, multiplied for 5 year

Now you're going to pry open that lid . . .

Point of no return - once get head off can't recap (Saran wrap?)

. h NRC regulations allow each worker to receive 3 ren/ quarter or 5.ien/ year. j

Revised EIS says maximal radiation during cleanup 46K ran to workers.
lGofman says 1 cancer /268 person-rens, hence = 170 cancers. '

1 birth defect /134 person-raus, - 340 birth defects.
,

Ucrkers paid by hour (ave. $5.50, not much fcr hazardous duty)

Often inadequately monitored

After receive 3 ren, sit out rest of quarter?

Imave badges outside/ switch badges

Internal vs. external dose

Brainwashed by. industry to minimize radiation risks + Ifacho image j

I
Accidents during IMI cleanup |

James Pogers (15 Oct 79)

.Tt!I make-up filter (15 Apr 80)

. .__ , _ . - _
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hThey say it's -in the best interest of the public "to preserve public health"
3

1his is the only real NRC mandate (not to be advocates of nuclear industry |)
~

Yes, we've heard this before

Containment building still held 43K Ci Kr-85 year after accident

NRC said had to get it out - it mf@t endanger public if leaked out

Studied 5 options for cleanup - Resolution? Imaked it all out in 2 weeks!
. Now we're hearing it again.

The core contains dangerous elements which might contaninate the public

We've got to get in there and clean it up

But the greatest danger to the public is during' the cleanup (core stable)

Where are they going to put 100 tons highly radioactive debris?

Real reason for rushing the cleanup?

NRC afraid GPU Uuclear will go bankrupt &. fed will be stuck with the bill

5

4))First'of all, should wait until- have high level nuclear waste repository. i

NRC cor:missioners recently approved search for national Ete (not in PA) j

Until then most spent fuel (30 tons / year from each of 70 reactors)

stored in spent fuel pools adjacent to reactors (on-site).
to put it.

So I recomend not getting the crtrbled fuel out 'of there tmtil some place,,

Secondly, many experts (Bob Pollard UCS, Tom Cochran NRDC) recomend entcznbment.

- Does the utility seriously consider restart of .THI-2??

Containment as secure as any proposed high level vaste site.

Technology exists for neutron adsorbers in concrete. I

Canprcriise (third alternative) - remove fuel, entenb rest. I
,

/~

QYes, new knowledge of extent of core damage increased max.13K -+ 46K person-rans. j

As mentioned, increases potential number cancer cases in workers 50 -+ 170. ;

But still don't knm condition of bottom 4' of core or its supporting elenents

Will. there be another increase in person-rem esti: nates when get inside?
.

!

1

I
i
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h There is every reason to believe that the DE managenent- team was directlys
,

me:
responsib1e for the accident 5 years ago which came within 30-60 mins of ccxrplete dat

_

They rushed to get D E-2 up to full power before 31 Dec 78 (tax deduction);

They falsified PORV release rates into Susquehanna to prevent shutdown

It was that PORV which led to IDCA which led to near meltdown (no intact ra

Even after accident started management refused to close PORVI.

!

- 13cw - who was that management team who directed the DE operation?

Utility changed name after accident Met-Ed --)GPU Nuclear

But still IG2hns & Diekanp #s 1 & 2 in co. with Bob Arnold #3.

.6 months ago, with nuch fanfare, announceciIEf 19 MAGE 11ENT

But still Kuhns & DiekaTp #s 1 & 2

Ubo'd they replace? Bob Arnold (Sacrifial Ianb)

See Bob Arnold living in his trailer on the island -

See Bob Arnold drinking water cleaned by EPICOR-II -

See Bob run, frm Middletown to Parsnippinay ?U (HQ).

Who replaced #37 Phil Clark (yes man from Parsnippinay)

She11 game.

Same day they anncunced IUJ liANAGE2iEITT were indicted for leak rate -
*

falsifications not-in-the-old-days _but in Aug. 19831

m

h100tonsrubbleincore. If only one ounce evenly distributed to 36,000 persons

who reside within 5 miles of DE, all would develop lung cancer fran plutoniun alone.

But in addition to 150K Ci Pu: 745K Ci cesiun-137 (muscle ca.7)

679K CL Strontium-90 (bone ca, leuk.)

180K Ci ceriun-144

744K Ci promethiun-147

All-in-ai.1 over 4M Ci of crer 150 radionuclides

each wich their own tissue specificity 6 carcinogenic
potenti.
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hDtI-1, like V11-2, contains about 31K stean generator tubes.Inside these I

tubes circulates primary coolant - highly radioactive superheated water under !
:pressure.

Outside these tubes circulates cool water which will be heated into i
!

steam to drive the turbines for making electricity. So the steam generator '

tubes have to withstand thennal stress and pressure, and to accomplish this

reliably over the long haul, they are made of special carbon steel. Two

things are wrong about the design at DII-1: 1) as in other reactors, this

carbon steel begins to granulate under constant radiation bebardment frun

primary coolant (granulations are weakening of structure, the beginnings of
~

cracks) and 2) specifically at VII-1, these tubes have been idle for 5 years

during which time they have corroded. then GPU tested these 31K tubes last

year, they discovered that 8K of then leaked. If you or I had been nnning

the show, we probably would have ordered a new stean generator - but not

this management. GPU managenent decided to try a new method of repairing

defective steam generator tubes en masse called "Idnetic expansion,'awhich
ym *

means setting off an explosion inside the tubes causing to suddenly balloon

and fuse small cracks on the inside.

lots of money and time has been spent arguing about the merits or,

deficits of using kinetic expansion to repair defective steam generator tubes.

It seems a little bit to me like pouring Stopleak into the radiator of an

aging car to see if you can't get a fa.%s out of it without spending.

too nuch noney (and this car hasn't been driven for 5 years). The difference

between a car and a nuclear reactor is that if the radiator repair fails in

your old car, you might get stranded on the expressway, but if a steam generator ~

tube fails - as it did at the Ginna plant in Pochester, IW, causing the worst

nuclear pc zer accident since RIE - then you're endangering thousands of pecple.

It dcesn't secri to have worked too mil. In a recent test, one tube failed

badly-(like Ginna) and was plugged. Seven core leaky tubes were lefc danaged.
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No. The 100 tons of fuel contain only about 3 tons of uraniun-235 (37.) which-

has to be over 90". to explode in a flash as in a nuclear weapon. But there is a
5 : danger of two other types of explosicns: .

1) A stema explosion if cceplete meltdown occurs and molten fuel

falls through the bottom of contalment intercepting gromdianter
""

beneath the Susquehanna. ("Otina Syndrome") .

2) A hydrogen explosion frce hydrogen generated when the zircenlun
.

cladding of fuel rods corrodes .to becczne zirconiun oxide which

then can generate hydrogen when reacting with water in the pri-

mary coolant. (Zirconian is used to encase fuel rods, despite

this liability, because it is transparent 'to neutrons which sus-

tain the fission reaction in the core.)

We came within 30-60 mins of a steam explosion at 'IMI in 1979. If 100 tons

of molten fuel had intercepted the Susquehanna River bed, highly radioactive

' debris would have been thrown up in huge clouds of stean carrying particles -

and dissolved gasses for hundreds of miles downwind. Thousands of persons
,.

.

would be killed by such a stean explosion.

A hydrogen explosion did occur during the THI-2 accident. It severly danaged .
,

reactor superstructure, but, as far as is lenown, di.d not breech contaiment.

Itsworst effect is probably to interfere with cooling water access to the

core, potentiating the more serious stema explosion mentioned above.

s~. .

gThis often repeated conclusion has little basis in fact. Inadequate

radiation monitoring during the initial and most dangerous stages of the

accident coupled with lost records and misinterpretation of what little data

has survived have all conspired to underestimate actual doses frcn the accident.

I
-

,
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The following considerations lead me to conclude that official estimates of\
~.

radiation exposure from the IFE accident have been mch too law:

1) At least 17 radiation monitors in the plant went off-scale
high during the accident. For these monito's, th m , all wer

know is the minimal arrount of radiation released, with no idea -
'

at all of maxirra.

2) Radiciodine filters became quickly clogged since they were

never designed to entrap so m ch iodine. They were then bypassed.

Some even burned due to the intense radioactivity on the filters.

Normally much of the iodine becomes dissol%d in primary coolant,

but during peak iodine releases nuch of the core was uncovered
-

and iodines were carried upward by rising steam and hydrogen.

It should also be mentioned that radioiodine isotopes such as

iodine-132 released during the early hours of the accident (4-

7 a.m. on 28 March 1979) were by far the rest dangerous. Iater

iodine measurenents could only detect iodine-131 (of which

officially 24 Ci escaped). Many nearby residents tasted iodine

throughout the tuo weeks of the accident. One woman three..

miles west of the reactor, at 6:30 a.m. on the 28th, said the I

iodine taste was "as if she had stuck her finger in'a bottle 1

d Ai-en
of iodine and put.it ch her tongue."

3) Met-Ed has " lost" all records of radiation monitoring from

28 March 1979, when the majority of the radiation releases occurred.

4) Helicopter readings over Goldsboro prior to 8 a.m. on Idarch 28th

showed 40 rem /hr. This reading was later changed to 10 rem /hr
|

t

and then eventually discounted as altogether too high by the ?RC.
!

!

!
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5) Contairraent dme readings of 300 rm/hr on the morning5
,

of March 28th "were later interpreted by the NRC as having
''

been 400 millirm/hr." (NUREG-0600) W at was the basis

for this interpretation 750 times lower than initial readout?
.

So I think there is every reason to asstune that less than 100 mren murm21

exposure from the 'DfI accident is much too low a figure. Asstune,-for example

that the 40 ren/hr figure at Goldsboro was correct. Anyone outside during

that period for two and one-half hours would have received 100 rem (nore

than 1000 times official estimates).
.

Yes, of course. And people all over the region did experience othew
Iv1 tLel&ttw 1o

sensations just metallic and iodine taste and smell. Some of the
|
;

acute radiation effects reported by many persons-during the first days !
1

of the accident were:
I

~

,/ a) skin rashes (seetimes through pants or in one care

X 6 / 6 @ L W l ''
I

father and son mechanic,\ho spent all day in their garage).L

ntalhar efnar
b) nausea (sometimes acem1panied by vmitting)

turM Cl]htE
*

I

u |Dtt U |CifLfC.'

t
! d) eye and mucous marbrane burns (.sometin:es accccpanied

( by blistering) Ela rit
cMMcfE p'(h liittih t:

~

(yI'd </s.)/ n,-t'- dietur <tbm;
SC. T dekdct 0 ?i- jVici h ity--- -

Many of the severe radiation health effects cannot be measured until many ng
years after radiation exposure, such as cancers or birth defects. Powever,

there is one type of genetic effect seen within 9 months of radiation ex-

posure. 'Ihat is the so-called teratogenic effect of radiation on the developing

htman fetus. So also we saw tm inmediate effects of 'UE on the nekorn:

1) infant nurtality rates doubled within 10 miles of DE

2) neonatal hypothyroidism increased 4 -+ 14 in counties
,
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I should also mention one other possibility as to how so nuch radiation got
,

out into the envirotunent. Dave Capbell, a nuclear engineer at Oak Ridge

National Laboratory, calculates that as auch as 1 tan of nuclear fuel left

the core during the accident. How ruch of this fuel entered the atzsphere

or the Susquehanna as particulates? Some persons who' smelled or tasted

iodine strongly also reported a grittiness in their teeth. Grittiness

indicates the presence of particulate matter.

As I mentioned earlier, you would expect cancers and birth defects to

increase in the exposed population. It is only 5 years since the =~ W t,

so any study now is still premature. But in a prelf?minary study by Harjorie

Aanodt, Jane Ime, Francine Taylor and some of their friends, asking questions
:

of over 100 families in areas which experienced sczne of the acute radiation

synptcxns mentioned above, indeed there has been a five-fold increase' in

cancer mortalities following the 'DfI accident.
e

-

hm ' Among these cancers are those you'd expect earliest, such'as

leukemias and lynphomas. 'Ibe worker I mentioned earlier who got _ trapped

in the auxiliary building during the cleanup operation was diagnosed as
,

b
L'

. having acute leukenia within a few months and died 2.5 years later. After te f
the atonic bmbing of Hiroshima, leukenia incidence rose after the first Y .1'' '

. year and peaked elevenyears later. So if these statistics are correct, b

we should see increases in cancer incidence over the text six years.

One statistic found in the preliminary cancer surveys was very

\'h-|.$-
interesting: three deaths due to muscle cancers within a half-block area.

-'

g [[' t lThese sarecmas are. extremely rare, normally in only 0.74 of cancer cases

reported. They are similar to Kaposi's sarcoma in AIDS patients, and lilm b
'

4'[.
'

.

sarcanas in AIDS, developed very quickly. Pe d.aps radiation exposure has

_i_. .....,___;c__-,.. % ,. ,,.. ,; . w ri n a in AIDS natients..

_ . . . , . .- . - _ _ _ _ _ . _. _ -- ,-.
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h At least 17 studies reported stress not only during 1979 arotmd TII but

lingering through 1980 (containment atmo::phere venting) and subsecuent years

(further radiation leaks). Everyone agrees that the T!I commmity was

-severly stressed. Unfortunately, as the only officially recognized health

effect frcm the accident, this pronounceent tends to shift bime to the
''

' victins of the accident ("It's all in your head." Or the patronizing

'Ve understand that you're upset, but if you'd just pay attention to the

data, you would know there is no health risk.")
.

Stress has many harmful medical effects, including hypertensicn

which exacerbates cardiovascular diseases and reduced inmunological ccm- i

petence. The latter is especially pernicious for the TII coumunity since

the innune systen also is sensitive to radiation injury and has the responsibility,

mong other things, of rejecting cancerous cells as they pop up. (You can see

this in organ transplant recipients who cust be immunosuppressed and wind up

with 10-100 times the cancer frequency as the normal population). So this
,

!

aspect may help explain higher cancer incidence in such a short time - the

cmbination of radiation carcinogenesis, radiation-induced innunosuppression

and stress-induced inmunosuppression.
.

(G)) Virtually everyone knows how poorly nuclear power is faring in ~the U.S.15

- It's been downhill ever since the THE accident, which may go down in history

-as the deathnell of the industry. Projections of energy demands in the early

70's turned out to be way to optimistic (6% per anntra increase, then the

actual rate has been more like 2%). This coupled with long delays in con-

struction and concomitant enormous cost overruns have conspired to kill the

future of the nuclear power. industry. In our capitalistic, democratic

society two forces control decision-making: profit and public opinion.
Duclear power has failed dismally in both arenas.
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16)j I think Reagan's recent trip to mina was one of the nest incredible
, . .

activities for a U.S. President of all time. He was virtually acting as
~

an anbassador for Bechtel Power Corp. , that giant U.S. conpany which builds

most nuclear. facilities in the world. Of course, it is no wonder that Reagan
wcutd -

wEl go abroad on behalf of Bechtel. A huge portion of his cabinet are

ex-Bechtel executives (Schultz, Weinberger, Clark). Should the U.S. tax-

payers sponsor his trip to mina to sell Bechtel reactors? It will probably_

come out to be no sale anyway, not because of poor salesmanship (the minese

were clearly flattered and had money-in-hand) but due to technicalities

of the nuclear arms proliferation treaty.
.

Again, we have to realize that our growing denands for electrical power

have not been increasing as fast as anticipated. It may well be that we can

reach an energy plateau in this country, especially if we practice more

energy conservation. On the other hand, power stations wear out (especially
'

nuclear power stations which have a life expectancy of only 30 years). I

suggest replacing these with coal-fired generators. Obviously, burning coal
v.auha

- has its own enviratinental problens, mainly, exacerbating acid rain due to

sulfur enissions. For low sulfur coal, limestone scrubbers can be added
,

which reduce sulfur enissions by 90% and only increase the price of coal

energy by 307.. For high sulfur coal, there is a novel teclutique utilizing

microwaves in alkaline slurries which removes 95% of the sulfur and doubles

the price of coal. Even at double the price, coal is competitive with

nuclear fuel as practiced by the industry today. !

[18) khen Eisenhower launched Atoms-for-Peace 30 years ago, nuclear energy seemed
'dirost too good to be true. 1 million times as nuch energy from each atom of uraniu ,
as from each atom of carbon! Energy produced so cheaply, it ten't be metered! I
think this was a public relations exercise thich has suddenly gone very sour. It
was originally desi:;ned to get our minds off atomic weapons, Hiroshirn and mutually
assured destruction. L'nfortunately for the Defense Dept. and the nuclear industr i,
due to IMI and other accidents, the awareness of dangers in nuclear power have
alerted the country to greater dangers in nuclear weapons: a PR disaster of unpre-,
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Interviews with residents in two steas which were in the' path of

radioactive releases from THI-2 March 28, 29 and 30, 1979 demonstrate
s-

cancer deaths seven times greater than the Pennsylvania avera'se.~

Interviews with residents in these areas reveal that radiation-

related health effects were experienced on March 28, 29, 30 and April

2,1979 which could have resulted from exposures of 5 to 100 rems or

more.

Analysis of flora growth abnormalities observed in the same
I

geographic area are demonstrably the result of severe radiation
exposure.

These three sets of observations are compelling evidence of

release of airborne radioactive materials during the accident at THI-

2 orders of magnitude greater than have been acknowledged by the

Licensee, the NRC Staff or the Commonwealth of Pennsylvania.

The significance of this conclusion, in the context of the

Restart Proceeding, is thats
!

|1. the records of airborne releases of radioactive materials i

during the early hours of the accident which the Licensee asserts

were " lost", were more likely intentionally destroyed to prevent

disclosure of the hazard the accident posed to the health of the

residents of the region.

2. the estimates of core damage and resultant source terms were

intentionally minimized on March 31, 1979 to similarly deceive the

public, and

.

e

e

Y

>

.v. . . . _ . ._ . . , . . _ _ _.
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3. although residents have attempted to raise the issue of.

. serious health effects which occurred during the early days of the

~

accident as well as illnesses which have subsequently developed, the

Licensee has maintained its posture of deception to this day,

asserting as recently as April 1984 in a newsletter to stockholders

.that no human injury has been caused by the TMI-2 accident.

.Therefore, we herein motion the Commission to stay its decision

in rendering a judgement as to this licensee's fitnes to operate the

TMI-Unit 1 until these allegations are fully examined.

2.0 INTRODUCTION

Restart of THI-l is pendant upon a judgement that the Licensee's

management possesses the integrity needed to safeguard the public

from the potential dangers of plant operation. We herein present

evidence that, in.the early days of the accident, people who lived at
~

high elevations-in a generally northwesterly direction from the plant

were subjected to radiation exposures of 100 rems or more. The

significance of this evidence lies in the fact that the Licensee, as

well as the NRC and the Commonwealth of Pennsylvania, holds a

publicly stated position that raadiation releases at the time of the

accident were negligible and that this position is supported by the

willful withholding of data by Licensee which would prove this

position false.

Licensee asserts that missing radiation records from the first

day of the acciddent and the missing vent filters were " lost". We

believe that they were intentionally destroyed.

.
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Beyond this, we believe that the subsequent venting - with

helicopter measurements of-1200 mr directly over the plant on March
,

: 30, 1979 - demonstrate the presence of hazardous doses to the--

population. These measurements were grossly optimistic for two
~

i ' reasons: First, the helicopter blades forced the plume away from the
'l

measuring instrument and, secondly, the measuring device did not

measure beta and alpha emissions.from particulates, which, we

4 believe, comprised a significant portion of the releases.

Finally, no dosimetry was on the ground in the areas we have

surveyed where we found severe health effects. Yet, despite repeated

assertions by residents of the areas over which plumes passed that

significant radiation effects were experienced by them, not a single

evaluation of these claims has appeared on the record of the Restart
;

Proceeding.

Following is a summary of the results of only a'few weeks of'

J

surveying the population in areas where several plumes passed in the
,

early days.

~3.0 THE HEALTH SURVEY

3.1 METil0D

A group of women *, several of whom had expertise in conducting
i

survey, went from door-to-door. A form, organized on the basis of

information provided by Dr. Carl Johson of Denver, Colorado was used..

(See Attachment 1.)

___________________

*The primary interviewers were Francine Taylor, Norma Ritterspach,
Jane Lee and Marjorie Aamodt. Assisting were Joyce Corradi, Linda

.Barash, Sally Stephenson, Drenda Witmer, Marie Inslee, Paula Kinney,
Susan Folta, Helen Hocker, Mary Osborn, and Erma Weaver. Also
interviewing were Austin Ritterspach and Cory Folta.

t

, . - - , - _ , _ _ _ _ _ _ . _ , _ - _ _ _ _ _ ,- - - _ . _
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The areas selected were ones where residents had experienced

erythema and metallic taste during the early days of the accident.~

,

One of these areas was six miles northwest of the plant (Area 1)and'

the other, three and one-half miles southwest (Area 2). A third-

area, seven miles northwest of the plants, was chosen because of its

high elevation (Area 3) and clear. view of the TMI plants. Figure 1

-summarizes-these area characteristics as well as age distribution of

the residents.

Amost every household was willing to provide the information

solicited. There were no refusals in Area 1, four in Area 2 and 2 in

Area 3. The interviewers represented themselves as a group of'

citizens interested in health issues.

Several other residents of the Tl!I area', not in the precise

areas surveyed, but residing or working in the area northwest of the

plants were also interviewed because we learned of their unique

experiences.

While the questionnaire did 'suggest' symptoms, the interviewers

found, without' exception that this did not more than remind the

participant. All interviewers were of the opinion that the residents

were conservative in their provision of information and that what was

obtained was less than actually existed. For instance, a woman with

an obvious lump in her ars did not mention it until the interviewer

questionad her about it.

.

P
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Figure 1 - DESOH1FT10N OF AltEA STuvisS |
.<

..

NEDIAN FOR1.A TION
CA TION 5 YEAR AGE AGE hANGE

RANGE

Area 1 ' Elevated area U6 miles 35-39 1-80+
Northwest of TNI

!

Atrea 2 Elevated area N3i miles 35-39 1-8C+
Southwest of TMI '

Area 3 Short road high elevation 35-39
N7 miles 1-60+

Northwest of TMI ]
i

.

_ _, , _ , _ . . , . - .
-

-

- --- '
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3.2 RESULTS OF SURVEY
\ |

The survey produced the following significant informations.
.

a cancer death rate for each area from six to over eighta.

|times greater than expected, |

b. a large number of cancers and other tumors diagnosed after
l

1979,

c. a number of other serious health effects, and

d. first-hand accounts by residents of exposure to plumes in

each of the areas surveyed.

3.21 CANCER DEATil RATE

Figure 2 presents the cancer death rate analysis. Based on data

obtained concerning only those 313 r.ersons about which information '

was obtained, the overall cancer mortality rate for the five year
|
|

period since the accident was 6.5 times higher than expected. Even !

if it were assumed that there were no cancer deaths amon6 the 144
I-

persons about whom no information was obtained, the mortality rate is

5.2 times higher than expected. The highest rates were in Areas 1

and 3. These areas also provide the most reliable data since
!

essentially the entire populations were surveyed. '

-

I

o ,. . .

. . . . . .
.
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FIGURE 2 CANCER DEAni RATE ANALYSIS
~'

-

_-

AREA 1 2 3 ALL

Number of houses in Aree 35 93 15 14 3

Total Number of houset. olds
~

1979 - 1964 42 17

Number of Eousehold about which
Information wac obtained 40 56 14 110

Number of Fersons about which
Information was obtained 112 156 45 313

Estimated Number of Persons in
all Eouseholds 1979 - 1984 1165 2E8* 51* 457*

| Expected Cancer Deaths ,2 bassd1
' on All Persons in All Households 1.27 3.10 C.55 4.93

Fersons about which Information
was obtained 1.21 1.68 0.46 3e37

Ac tual Cancer Deaths 7 9 4 20

Ra tio of Ac tual to Expec ted
Eased on A1J Pereens 5.51 2.90 7.26 5.22Besed on Iersons Surveyed 5.79 5.36 8.33 6.47

Estima'tdd on tasis of 3.1 persons / family not surveyed+

'
215.6/100,000/yr. - honthly Vital Statistics Report, Thble 21,
Vol. 31, No. 6, Supplement 9/30/82

2 For five year period 1979 - 1964

.
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3.22 OTifER llEALTil EFFECTS '- DIAGNOSED CANCERS AND TUMORS
|

'

Shown below are the number of diagnosed cancers and.other

tumors among_living persons in eachlof the three areas.- These data

j would suggest a continuing cancer mortality rate far in excess of

that expected.

|

FIGURE 3- - CANCERS AND TUMORS DIAGNOSED - PERSONS LIVING

AREA NUMBER

1 6

2 10

3 3,

ALL 19

3.23 OTHER llEALTil EFFECTS

Other heal':h effects picked up by the survey were most notably

five cases of anemia, four cases of spontaneously ruptured or

collapsed organs, seven persistent rashes and eleven birthing

abnormalities in nineteen pregnancies.

Three of the four cases of ruptured or collapsed organs occurred

in Area 3; the fourth case was in Area 1. A fifth case (subject of

Affidavit 6) occurred out of the areas surveyed but in a

northwesterly direction from TMI and to an individual who was

subjected to fallout fron a plume on Friday, March 30, 1979.

t



__

.. .

*
.

-7-, ,

"

FIGURE (-COLLAPSED AND RUPTURED ORGANS

'Effect Year Age
'

3

..

Lung Collapsed 1980 19

Aortic Valve Ruptured 1981 43

Spleen Ruptured 1983 53

Kidney Collapsed 1983 55 (Approx.)

h Artery to Heart 90% Blocked 1984 29

The eleven birthing abnormalities were as follows: one birth~

defect, miscarriage (fetus outside of uterus), four other

miscarriages, one stillbirth, three Caesarean Sections and one

premature. The dates of these occurrences were not identified in all

cases, however all occurred since March 1979. The birth defect and

the pregnancy outside the uterus occured in 1979.

.3.24 STATEMENTS OF RESIDENTS Wil0 EXPERIENCED A RADI0 ACTIVE PLUME

DURING THE INITIAL DAYS OF Tile ACCIDENT I

Affidavits.1 through 7-present first-hand accounts of the

touchdown of plumes. The individuals supporting Affidavits 1 through |

'4 reside in the three areas surveyed. Affidavit 5 presents

~ additional evidence of plume touchdown near Area 3. Affidavit 6

presents the account of a resident' insult from a plume several miles

beyonti Arca 1 on a northwesterly line from TMI. . Affidavit 7 presents

an individual's experience with a plume six and one-half miles north

northwest of TMI before 8 a.m. March 28, 1979.

Figure 5 summarizes the date, location and extent of each

individual's experience.



.____________________ -

..

-E-. .

.

4.0 RADIATION EFFECTS ON PLANTS

Affidavit 8 was provided by Dr. James E. Gunckel, the worlds

authority on radiation effects on plants. Dr. Gunckel's affidavit

provides an explanation for the numerous abnormalities observed in a

variety of plants by local residents.

= Dr. Cunckel examined plants and leaves provided by Mary Osborn

of.Swatara.- The flora vere gathered in the area of her home,

approximately six and one-half miles north northwest of TMI. Other

specimens were provided by Helen Hocker from her yard which is

approximately three miles northwest of TMI. Also considered was
:

Affidavit 9 of a farmer' located two miles west of the plant.,

~S.0 DISCUSSION

The suggestion that the cancers present in the areas surveyed

were initiated by radioactive releases from the T!I accident defies

the generally accepted theory of a period of-considerable latency

following exposure. We suggest that this theory is not viable in the

.present case. We believe that the critical exposure was to beta and

.

>

alpha particulates and that the general biological effects of this I

irradiation were similar to that described by Dr. Cunckel as j

effective in plants. (See Affidavit 8.)

The hypothesis of particulate exposure is supported by

Affidavits 1, 2, and 6'. The reddening of skin occurred on exposed

areas. . According to Dr.' Edward Branigan of the URC, the dose would

be in-excess of 100 rems. (Verbal communication with Mary Osborn)

.

9
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Although we present no baseline for cancer deaths for the |

~

selected areas for the five years prior to the accident, we believe

l' that the residents reached back to recall 'recent' cancer deaths. In

Area 2 two cancer deaths prior to 1979 were reported. We conclude

'that there were few cancer Jeaths (as would be expected in a
* . population of this size), possibly only the two reported in these

areas in the five year pre-accident period. This conclusion is

supported by the frequently-expressed opinion of.the residents as

well as a medical doctor, a paramedic and two nurses we met in the

area that, since the TMI accident, the ocurrence of cancer has

increased enormously on the west shore and that life is terminated in

a more rapid fashion than would be expected.

-Although_no data is available for expectations of cancer and
~

other tumor diagnoses, as well as the other health effects, the

numbers of ocurrences of serious health problems in a population of

this size is alarming. Particularly so,.when according to the

residents, all of these effects ocurred after March 1979.

~

We attempted to have soil samples from the areas analyzed. A

,' spectral analysis has not been completed. EPA soil sampling since

:the. accident was recently published, however we have not had an

opportunity to view the data. This information has not been provided

in the Restart Proceeding. The only information concerning soil

sampling that we have found in the studies of the accident is an

assertion in the Rogovin Report (Vol. II. Part 2, p. 389) that

although several radionuclides were detected in some samples, they

could'not be attributed to the accident. Alpha particulate
- comtamination was not determined since it was assumed that uranium

:

. +- . , ,, ,, - - - - --
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and plutonium isotopes had not escaped in view of the Licensee's

representation of only one to two percent core damage. The s.e .g

positions are no longer tenable in view of the more recent

recognition of extensive core damage. Alpha emitters, if ingested or

inhaled, can produce severe health effects. ( See Attachment 2.)

Aside from the failure of NRC or the Licensee to survey for4

alpha particulate contamination, we have little confidence in any

official data so far provided. An independent dose assessment study
I commissioned by the Burger Fund about two years ago and conducted by

~I
'Jan Eeyea may soon provide some more reliable information. This

,

' study has been completed and has received peer review, however it is,,

I
; unfortunately, languishing in the court in Harrisburg.

Although the Beyea study may provide conclusive evidence to
4

support our position that the the serious health effects on the west

shore are related to radioactive releases during the initial days of

the accident, consideration of our motion need not await its

publication. The personal affidavits provide clear evidence of high

radiation dose to residents of the west shore. The health data shows

severe effects on the health of the residents in the areas studied.

According to an authority (See Attachment 2, p. 151) "Whereas the

effects of radiation are nonspecific, i.e., other agents or diseases

can cause the same damage...where the effects of' radiation are being

studied, conclusions can (only) be drawn on the basis of in cidence

of a particular type of damage above that normally occurring in a

comparable poulation." Clearly the incidence of cancer deaths in the

areas studied far exceeds the expected, and this high incidence is

clearly tied to the TS!I-2 accident by the personal experiences of the

residents with high radiation exposure.

. . . - - - -
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It is a fact that the Licensee, the NRC and the Commonwealth of:-

Pennsylvania have no data in their possession which can define the

's' quantity of radioactive materials emitted over the areas of this

study during the early days of the accident. On the other hand, the

record is. replete with evidence of' radiation release records being

" lost", filters being " lost" and calculations and measurements of

- high dose rates being explained away or denegrated. (See NUREG-

0600,II-3973 II-3-18; II-3-77; NUREG-0760 at 31-33.)

6.0 CONCLUSIONS

The evidence is here. A grossly high cancer mortality rate is

present exactly where plumes traveled in the early days of the

accident. The fact that radiation monitoring data and T!!I plant

records have been " lost" or misconstrued only emphasizes the point

that the Licensee conspired to hide ~ the seriousness of the accident.

The Licensee alone monitored radiation releases during the initial

days of the accident.

i

.

W

^
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7.0 MOTIONS
s :

.1. We move that'the Commission act'immediately to investilite the !

circumstances surrounding the falsification of radiation emission

information in the early days of the accident and during subsequent

investigations of the accident. We move that the' Commission take a

prime role in this investigation.

2. We move that the Commission postpone any decision relative.to

restart of Unit 1-until the matter of Motion 1 has been fully

resolved.

,
Respectfully submitted,

1

3

_____________________________

,

Marjorie M. Aamodt

______________________________

4

' Norman 0. Aamodt

June 21, 1984

..
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AFFIDAVIT 1.

On April 24, 1984, I,
,

M provided the following information in response to
a questionnaire presented by Francine Taylor of Lancaster, Pa. and tos

Marjorie Aamodt in a subsequent interview that same day. I also
provided Ms. Aamodt with a letter which was addressed to Covernor
Thornburgh and is dated November 19, 1981. I never received an answer
to this letter. The letter is attached to this affidavit and is tobe considered a part of it.

At the time of the THI accident, I was living at 6 ,not far'frqa my present home. This area is approximately four miles
northwest of TMI Concerning my experiences following the accident at
TMI: On Thrueday, March 29, 1979, I was working all day with my son in
our garage. The garage doors were open. That night when I took a shower,
my face, neck and hands looked like I was at the seashore and got burned
real bad. I felt nauseous. My eyes were red and burning. I felt likeI was looking through water. Friday morning when I got out of bed, my lips
and nose were blistered, and my throat and inside my chest felt like fire.
It tasted like burning galvantred steel. My son had similar experiences
He was 22 years old at the time. On Friday we decided to evacuate. While
packing our truck, a township police officer, in 9 closed car, shouted
over his loudspeaker system, " Bill, don't breath this air Cet inside'"
We spent the first night in Mechanicsburg with relatives. We convinced
nther family. members to go with us and traveled to Front Royal, Va on
Saturday. We stayed at a camp ground in Front Royal for about one week
During this time I experienced severe diarrhea which caused rectal bleeding
We took one of our dogs with us, a Cerwan Shepherd, female. Following
our arrival in Virginia, the dog passed only blood from the rectum and
&leed from the nose and mouth. Since I felt that these conditions may
have been caused by nervousness due to our flight, I gave her a sedative
When we returned home, we went in the garage first and found our male
German Shepherd had died. His eyes were milky white. We had providedabout 100 lb. of food and 50 gallons of water, however, he had only drunk
water, about five gallons. It appeared that he had thrown up some of this
water before he died. We had five cats that lived in a box on the backporch. All but one was dead. All cats had milky white eyes. The one
living cat had one eye that was milky white: skin grew over this eye duringthe following weeks. This cat lived for about six agnths after the accident. *

She had kittens prior to her death. The kittens were born dead and hairless
* I should also note that we noted a metallic taste when we entered our he

home after the evacuation.
My son and I have both experienced hair loss; mine was on my head,

arms, legs and torso This hair has regrown. My son lost hair on his arms
and torso, which has also regrown. In 1981 a sore developed on my leg.
The sore remained for twe years, healing af ter we moved to Florida The
effected area is still detectable as a faint discoloring. The skin was
inflammed, open, and raised: the doctor's diagnosis was uncertain. Also
in 1981 my wife, 355E3, was diagnosed as having parorysmal tachycardia
and in 1982 as having e underactive thyroid. I have also experienced
problems with my heart. Although I had had a slight summer prior to the
accident, I had passed a physical required for racing cars. However, b
December 1980 I needed to undergo an aortic valve replacement. I was43 years old at the time.

The spring following the accident, ou.r walnut trees did not produce
any leaves, and there were no walnuts. There were no flies or other flying
insects until July 1979. There were no birds, squirrels or pheasants

_ _ _ _ _ _ _ _ _ __
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The spring following the accident, our walnut trees did not*
,

| produce any leaves, and there were no walnuts. There were no flies
or other flying insects until July 1979. There were no birds,

,

squirreta or pheasants for about a year and one-half following the'

' accident. I found a number of dead birds. A number of neighbors

died of cancer.
In 1983, I felt 'that I could not continue to live in this.

i

neighborhood, so close to the THI plants. I sold my home and business
i at considerably less than its appraised value and moved to Florida.

However, we returned this year and are living in a new home at g
M , near our previous home. We got homesick. My daughter and
grandchildren live in this area, as well as other relatives, and
telephone comununication with them was not sufficient contact. My son
left with us for Florida and has stayed there.

I had been in business in Fairview Township, York County, for
twenty-two years. I operated an automobile sales and service shop.

I I was involved in cos:munity af f airs as a justice of the peace and

in politics as a commmitteeman.
All of the above information was provided voluntarily, and I

attest to its truthfulness.

-_- .

.

4

f
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e - AFFIDAVIT 2

On May 5,1984 I, m, provided the following ,

information to Harjorie Aamodt at my place of residence on M !

M Hy residence is approximately 2 -3 miles south west
|

of TMI and is at a 1. S elevation,
On Monday evening, April 2, 1979, after returning from West Virginia

where I had evacuated with my family, I worked outside on my camper from
approximately 6 until 7 p. m. My family stayed inside. When my wife
called me in for supper, my skin was burning. My face, arms and hands
were reddened and remained that way for alv c.r /a bis. I had a metallic taste.|

I felt nauseous. I felt " funny in the head". I took a shower that
evening before going to bed. Since I had a head cold, I went to the
doctor's the next day. I told my doctor about my experiences the
following evening. He read from a book what symptoms are related to ,

radiation exposure. We noted that these symptoms matched what I had )
experienced, however the doctor reassured me that nothing had come out. I

'

of the plant. Concerning the weather conditions on the Monday evening, *

April 2, 1979, I remember that there was a light mist over the area.

.

|

\

Date Sworn
..

,

*
.

|

1

|

I

<

,t
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AFFIDAVIT 3
-

I, provided the
'

following inf,ormation to Marjorie Aamodt in a telephone conve'sationr

| on June 18, 1984. I was ill with the flu at the time of the TMI
accident. I was in bed most of the time. However, one day, which I
believe was Friday, March 30, 1979, I was out of bed and decided to
shake out a throw rug. I went out on the porch. It sounded as if it
was raining. The sound appeared to be in the trees. I could not see
any rain so I reached out beyond the porch roof to try to feel it. I

did not feel any rain on my hands or arms. I was extremely puzzled,
I was impressed by the stillness except for the sound of rain. There

,

were no sounds of birds or other sounds to which we are accustomed.
This all seemed very strange, however I was too sick at the time to
pursue the matter further, so I returned to bed. My certainty in
dating this event on March 30, 1979 is tied to a telephone call I
received later that same day. A neighbor called to tell me that my
son had been taken from his school to Dillsburg because of the THI
accident, and she volunteered to pick him up.

I could never get the experience of the silence and the rain-
like sound out of my mind. Subsequently, several of my friends told

me about similar experies.ces at the same time. One of these friends
is
.

I and my sons remained during the accident. We would have
chosen to leave, however I am a widow, and I did not have

sufflencient financial resources to leave.

______....___________________.

Date----------------I

i

_ - _ _ . _ . . ._. , ___. _ _ _ _ _ _ . _ _ . _ . . _ _ _ _ _ _ . . . _ _ _ _ - - - - -
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' AFFIDAVIT 4 -

!
.

On April 28, 1984, at my home, _______ .

SEmmuuMS, I related the following experiences 4% hat I had at the tLae
of the accident at TMI. On Wednesday evening, March 28, 1979,

l

unaware of any problems at the THI plants, my wife and I were outside i

in the evening to take a walk on our atreet. The walk lasted

approximately ten minutes. That evening, my eyes began to water and
burn. .My eyes watered throughout the entire night.

In the fall of 1982, I began to have problems with my eyes. My
eyes felt like they wer'e burning. About three months af ter this
occurred, I decided to see a doctor. At this time the skin around my
eyes was irritated and red, and there was a distinct red mark on the
innerside of my nose. Although the redness around my eyes has
disappeared, the mark on my nosc -has remained.

The first doctor appeared unable to help, and since I was
troubled about my eye condition, unique to me during my lifetime, I
saw a second doctor. I also had a rash on my forearms which had come
and gone since shortly after March 1979. This rash is
particularlynoticeable after showering and in warm weather. The
dermatologist prescribed Prednizone.

In 1981, my wife g|||||[ was diagnosed as having fibroid tumors
in her uterus. These tumors were large, but were successfully
removed in September of 1982.

I believe that my skin conditions and possibly my wife's tumors
are related to some exposure we may have gotten from the accident at
TMI. We were unaware of the problems there or any dangers to
ourselves until several days after the accident. Actually, it was a
TMI worker who is a neighbor and who evacuated early on.the first day
of the accident who returned on the weekend to warn his neighbors to
evacuate.

________________ .._____

Dated-----------------------

*
.

)

i

w _ _ __ __- - _ - . __
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AFFIDAVIT 5
~

On Friday, April 29,1984, I provided the following information
to Marjorie Asmodt in my dental office in N , located at
N. This information concerned my experiences on
Wednesday and Thrueday, March 28 and 29, 1979. On those days, Idiscovered that the X-ray films in my dental of fice inhwere fogged, this office is located on the corner of 6and N n a stone building # miles north west of TMI.
The flim fogging can be described as alternately 1,ight and dark banding.across the entire film. Approximately 75 films were " fogged". These films
had been placed in a little container for easy access in the X-ray room
The X-ray room has an outwall of cinderblock and gypsum board. The filmis #2 oral film, fast D film, 0.2 er exposure. The machine is markedas 70 KV, 7.5 m. asps, 3/10 sec., for jaw exposure On Friday following,
March 30, 1979, I posted new film outside the butiding each day for

entire week, however these films were not exposed. On Wednesday
en

and Thrunday, March 28 and 29, 1979, I experienced a metatish taste and
a queasy stomach. I felt " funny" and expressed this feeling to myreceptionist. At that time I had no knowledge of the accident at THI.

.

Date Sworn

/

.
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AFFIDAVIT 6
.

I,

provided the following information to Jane Lee and Marjorie Aamodt on
May 11, 1984. .

g

On Friday evening, March 30, 1979, I was standing on the front
porch of my home. My home faces south. It was raining, and the wind

was blowingr All of a sudden the cat that had been let out began to
host in a most unusual way. I had never heard a sound like that from
this or any other cat. I called the cat by name, however it did not

~

come home. From the direction of the howling, I could tell that the

cat was under the porch. I went over to the bannister and leaned
over to call the cat again. While standing in this position at the
east side of the porch, I experienced a most unusual sequence of
events. Suddenly, the wind stopped; there was a movement in the limbs
of the trees next to the porch, and a wave of heat engulfed me. The'

I gust of heat brought the rain over me. Then the wind started again. l

This all happened in about one minute. I was so startled that I went I

in, taking the cat, who had by now come up on the porch. I wiped the |*

cat's wet coat and then washed my hands and face. My face felt j

tingly. About an hour later, I washed My face again and wiped my j
arms and legs with the towel. I noticed that my arms and face were i;

pink. I applied a lotion because my skin felt tingly. |
1

On Saturday morning, my skin was a darker pink, and there was an
itch at the front of my scalp. _This was the only part of my scalp
that was not covered by a scarf. When I went to church on Sunday, my
friends commented that I looked healthy and sunburned. On this day,
hard little lumps, a little bigger than a pinhead appeared on my j
forehead and into the hairline.

l

On Tuesday, my scalp felt prickly and tingly, so I washed my
hair again, shampooing it _three times which is more than I
customarily do. (I generally wash my hair once a week.) About three
weeks later, I noticed that a lot of gray hairs had appeared across
the front of my hair. When I washed my hair that week, my comb 9as
full of hair. The next week, the loss of hair increased. I called my f
hairdresser, 6 who subsequently applied treatments which he ;

believed would arrest the loss of hair. The hair loss did appear to 1

stop. The gray hairs have also disappeared, and my Kair is now I

uniformly brown as it was before the events described.

In the subsequent weeks, the skin on my forearms and neck turned i

darker and was scaly. This condition lasted for several years. I

There is however some permanent discoloration however it not I

prominent. My forearms were, and continue to be, very sensitive to I

the sun, becoming Ltchy with exposure. I try to avoid sunlight. I

have also noticed that if my arms are injured, the bruise will last
longer than was normal for me prior to the events described above.

|
|

.

e
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A number of spots hava cppenrad en ny fec2 and chest. Thosa.

appeared af ter the tiny hard bumps went away. Six of these spots, or
pimples, remain. Some of the pimples have yellow centers. The size
of these pimples appears to have diminished somewhat, and they are
not sensitive, however I am uncomfortable with this condition of mys

skin, unlike its condition prior to the events described above. -

Of greatest roncern to me presently is the loss of the function
of a kidney. Toward the end of November 1983, I was in renal
failure. My doctor described my condition as an unusual case. He
stated that one of my kidneys had died. I was in Holy Spirit
Hospital under the care of Drs. Bean and Eaton. I have not fully
recovered, and I have not been able to resume my customary social and
household activities.

I live on a farm with my husband. We were not able to evacuate
during the accident, although I wanted to leave, because my husand
would not ask anyone else to stay to do his job of caring for the
animals. Despite our continual attention to the cattle, we
experienced the first deformed calves ever born on our farm the
following spring. The calves' heads hung to one side until they were
six months old. Their necks appeared twisted. I also noted that the
Norway maple by our home had deformed leaves which were curled at the
edges.

______________________________________
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AFFIVADIT 7
g

. . .

I, M reside at
six and one-half miles north northwest of THI. This was also my
residence at the time of the TMI accident as well as that of my
husband, son and daughter.

On the morning of March 28, 1979, my husband was putting his
tools into his truck. It was six o' clock in the mornin6 when he came
in to ask me to go out and smell the air. I wondered to myself
whether it would be the Hershey chocolate smell or the aroma of
Capitol Bakers' bread. This time the air was different. The air
smelled like metal. It was overwhelming. .I could taste metal in my
mouth. It seemed as though as every taste bud in my mouth could
sense this metal. We were very puzzled.

Later that morning, at 8 o' clock, my son and I walked my
daughter to the. bus stop. There was no metallic smell in the air.

-----------_

Date------------------- -
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AFFIDAVIT 8 |
*

,

|
1, M of M provided the following i

information to Jane Lee, a neighbor, and Marjorie Aamodt at my w home l

on on Monday, May 7, 1984. I provided this information l

'
voluntarity and attest to its truthfulness. _ )

'My home is approximately 2 miles from the TMI plants. My house
faces in that direction and is north west of TMI. I have several trees
in my frontyard. One of these, a maple at the south corner of the yard l

next to a wooden fence appeared to be affected by the accident at TMI. I

IThis tree is about .90 years old and is still living, however it has
undergone considerable changes. About a week after the accident, I ;

noticed that the leaves in the center of the tree were turning brown. 1
'

The leaves then dropped of f leaving a circle of defoliation about twelve
feet in diameter. The next year the barked dropped of f many branches. |

This caused these branches to die. About one-fourth of the limbs are I
now gone. The top of the tree, which was the area that was af fected l
a f ter the accident, now has few leaves. Two paar trees, one a Keifer I

and the other a Harvest, both planted in the late 1920's, have died.
8tx trees had been good bearing trees prior to the accident, however
they a.ll produced dwarfed pears af ter the accident. The number
of pears decreased also. Since the accident, I can no longer grow
clover seed. because the clover yields so few seeds. In 1981, the last I

year I grew clover, there were only 0 -/o seeds per stem, whereas i .got
about TS- 415 seeds per stem before the accident. This problem has
af fected other farmers in my area, but is not a problem on a farm in this
area but at a greater distance from the TMI plants, approximately/2-6"al les.
I attribute the decrease in seed production to the disappearance of buable
bees that pollinate clover. 1.ast year we had no apples from our 3 trees.
One apple tree, in the yard, started ' going back' after the accident.
Last year, it only had a couple of leaves, three blossoms and no apples.
The only crop that 'does good' is potatoes. We have had a number of
problems with livestock including sows that did not come into heat. These
sows were not born on my farm, but were purchased from a farm near here.

I was inside my house on the day of the accident and stayed in most
of the time. I have a rash 'back of my ear'and down.on the side of my face'
ever since the Krypton venting began.

I have itved in this area all of my life and have farmed since /91.~2. .

nfc b ares on my 94 / ads cadd 9/d dALL,4m.
rle p/sh he!. nfs lapd h, its afn dw abg, a

|
i
|

.
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AFFIDAVIT 9 :
:

I have carefully examined a few specimens of emncri plants collected

shortly after the accident at 'DII and cmpared them with specimens collected

nere recently. The current abncmalities are probably carrj ed forward by

induced chrcru. somal aberraticns. There were a number of anmalies entirely

caparable to those induced by ioni=ing radiaticri -- stert fcsciations, grcwth

stimulatien, in6cticn of extra vegetative buds and steri tumors.

}:ost of the stem abr.crmalities described in the literature, and in my own

experience, are induced by relatively high doses of I or ramma rays extendint

over a period of usually 2-3 nenths. Totable exceptions, however, are similar

responses to beta ray exposure frcri radioisotcpes (P32, Zn05, Cah5) and for

only 2h hours. In other words, it wculd have been possible for the types

of plant abnomr.Mties observed to have be=1 in6ced by radicactive fallcut
i

on 14 arch 29,1979

In discussing the general biclo.-ical effects of irrartiation, see clari-

ficatien may be helpiill. In plants, the dose rate (e.g., mr/hr) is much more

inpertant than total dose (e.g., nr/yr) in in6cing abnomalities. Ft:rthe r,
:

the nquality factor" for car na and beta radiation is not the same as generally
assune d. In fact, I have incentrovertible expedmental results to show thtt

beta rays are at least a quality factor of two in plar.ts.

I an the world authority on modifications of plant grcwth and developnent

induced by ionizinC radiaticns, having researched this area for 3h years at

the Brockhaven raticnal Lcboratory and at P.utgers University. .The thne

nyiew papers appended a ttest to riy expertise.

%
' '

} James =.GuncVel
-
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ATTACHMENT-N1 Caco number [hd !~
. . -

A VELUNTARY C0094 UNITY HEALTH SURVEY i

- .

Dates

Locations

I.' Have you been contacted by the Pa. Dept. of Health survey on,THI? ~ When?.s s

J. Family nams Willing to participate? yes no
.f. Family members: aggg status agjt,, 3/20/79 9 MIfi9 3/30/79

-

(doctor)
.

.

.

If deceased, when? onset of illness Diagn'osis Dr.

4. Current address and phone no.:
Address on 3/20/1979:

~ % Persons outdoors? nang - 3/20-hours 3/29-hours -3/30-hours

te . If vacated the arean )ghg in y.hgIt )ghan lait--y,han returned

7/. Did anyone notice (indicate date, time, who) '
a, unusual atmospheric conditions
b. - metallic taste, smell
c. eye irritation, burning
d. skin'tritation, , reddening**

e. Arritation of nose. throat, chest
f. experience nausea
g. experience vomiting
h. experience diarrhea

. i . experience headaches
J. develop hypothyroidism hyperthroidism

k. within 2-4 wks unusual hair loss or color change- 1. red spots under skin bleeding gumsm. unusual bleeding
n. cancer form treatment doctor
o. later was there confirmed (doctor) anemia blood or thyroid disorder

'4 women: If pregnant, date of last menstrual period before 3/20/79
Complications with pregnancy? stillbirth mis carriagepremature birth Date of birth wt. at birthhealth of child since birth
caesarean section Date of birth wt. at birthhealth ofchild since birth crib death

. 9,ltistory of disorders in f amily tree (leukemia, cancers, thyroid etc.)

10. Animals, e aae in 3/79 inside/outside g].Ly.r /de ad health nroblemt

al. Addi tional co-. en ts

- _ : _ .. - _ _ _ _ . _ . - _ _ _ _ . . . - _ _ _ _ _ _ . - - - . _ _ _ _ _ . . _ _ , _ . . ~ . - , . . _ _ . _ . - - . - - _ _ , _ _ _ . _ - _ _ _ . _ . . _ . . _ . . _ . - , . _
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FIGURE 5 INDIVIDUALS' RADIATION EXPOSURE.

.

I

IhMPTOMSg. AFFIDAVIT AREA DATE ! --

1 __ 1 3/29/79 Erythemia
Metallic Taste
Burning Throat

^

Hair Loss
Rashes

,

2 2 4/2/79 Erythemia-
Metallic Taste
Nausea

4 3 3/28/79 Iearing Eyes
(evening)

5 Near 3 3/28, Nausea
29/79 Metallic Taste

Exposed Film

6 Beyond 1 3/30/79 Erythemia
Tingling Skin
llair Greying and Loss
Discoloration of Skin
Skin Cysts

_ _ _ _ . ._

.
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Dangerous| 'i .

j Properties of
H Industriat Materials,!<

.

j Fifth Edition
,

.

N.lRVING SAX
Assisted by:,

e

Marilyn C. Bracken / Robert D. Bruce / William F. Durham/ Benjamin Feiner/
Edward G. Fitzgerald/ Joseph J. Fitzgerald/ Barbara J. Goldsmith / John H. Harley/'

Robert Herrick/ Richard J. Lewis / James R. Mahoney/ John F. Schmut2/
E. June Thompson / Elizabeth K. Weisburger/ David Gordon Wilson
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TABLl$A.t Summary of Effects Resulting from Acute Whole Body External E.sposure to Radiation
vs
o

0 23 rems 25 800 rems 100- 200 rems 200 300 rems 300 000 rems 600 or more Q
. . . . . . en._

. - . . - . . .
. . . - . .. ._

__ _-No descetable Singht transsent reduc- Nauwa and fatigue. N,.auws_an_dyomitina on first Naugra, vomitang and diarrhea Nausea, vomitingland daarrhea 6
_ .-

a gcimaal soons in lymphocytes e sah possable vomit da y.
in 6tst few hours. in Ersa few hours Z |

tiet ts and neutrophils. ing about 125 rems
Delayed efreets

L tent period up to 2 wecks or Latent period with no de6nise Short letchs period with no > '

eo.may ocs ur
pet haps longer,

Desabims sakness not Reduction in Irmpho. symptoms perhaps aslong at dc6 nite symptoms an some
I week.common, expowd cytes and neutrophils Following latent period symp- cases during hrst week.

indmduals shoulJ be with delayed roms appe.ar but are not
Epilation loss of appetite,serk Diarrhea hemorrhage, purpur i.alde so proceed with ra overy

m. sal dutses. evere: loss of appetite, and cr31Jnalaise, and fever during soflamm.stion of mouth and -[general malaiw. sore throat. second week. followed by throat, fewer toward end ofDelayed effects may g stfor, petechiac, hrthea, gh. ort' gr. purpura, pete. first wee k ;'Dtlayed a fIcces pos shorten life espect- mo ter:ste emaciation. 6rmee, utflammatum of mouth
' i

'

sable. but wroous ancy en the order of and throat, diarrhe.i_ and 8tapid emaciation and death asc'ic ts on average I percent. Recmery likely in about 3
cmacsation in .she third wee k. early as the second week with~ ~ ~ ~

S.endes dual very.

img t h.ible months unless complicated by Q
possshic eventual de.ith of up togioor prevsous health, super. Sorne deaths an 2 so 6 weeks. 100 percem of caposed indi.

o

impowd infuries or enfetuons. Possible,cvgrggal gcE!uct 'D vsduals
'

percens of the,caposed mds- 81
_

vElsIga about 450 rems. ,4. . . . . . .. - ... .- . .. . .. . . ...._ t)"_""~7."**'~~~.'-.. .. .. .= . .. .. ..
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f RADIATl%N HAZARDS 151
,

.

I k produce a considerable effect Their specific ionniation tsone structure. Af ter deno,sitio,ndegeas,uluagv.a cqn-

[ is high although not as great as that for a radiation. t4nu_ogetion of the isotope which gradually reduces_

f The precedmg paragraphs base emphasized the ion- the arnoygLpteit.at. The excretion rate of such materials

f ization effects, particularly specific ionization. Many has been considered to follow much the same pattern as-

secondary effects can be caused by the ioniiation the radioactise decay of an isotope. The timejequiredar-

process. It may disrupt m9 ecules. it may destroy bod) hv the body to elimmate one-half the total quantity it5;
k , cells, or the energy may merelv appear in final form as Estains is thus relen_eTi{as "biologicaliialf-life." Most
ps. best released within the absorber. Dependmg on the 10- nt Ihe experimental data on excretion seem to fit a power

E istig of the absorbine atom within the molecule. the f unction which t' the resultant of a number of exponen-
[jonisti$limay or may not disrupt the molecule 11 this tials rather than a simple exponential function, but the

J QIol66ule is in a critical place withm the cell, the cell. concept of biological half-life is still used in deriving
F ''as function, or its ability to re iroduce itsell may oc permissible lesels.

destroyed. Many of these processes are reversible. that Such body deposits may depend on many physiolog-'

t is, damage caused by molecule disruption or cell destruc. scal f actors both m the process of deposition and of excre-

b | tion can be revgrsed by the usual reparative mechanism cretion. For many vears a high calcium diet was recom-

[ of the bodv. This is confirmed hv expgijpenial,d_aja mended for radium workers, as it was supposed that a

geh_sriow that a,.fixect.tpjaLdose..spnad_nm nver a large excess of calcium entering the bod) would reduce>
,,

period of weeks produces.a sma_lkLeticcubani e sarne the amotent of Ra deposition. Actually, the relativeh'

ifHe Bell 4fe'd in_a [ew minutea Howeser. in the case, of radium deposition is a function of the ratio of radium
a ta ge, acute dose or continuedTfironic overexpSure. to calcium in the blood stream. Unless the calcium levelr
_

of the blood is maintained at a very high value there willthere is the possibility that non-reversible damage di
ictur. still be denmition of radium. The increase in the blood.

[ e Another type of cell change which is possible is that calcium required to cut the radium deposition by esen a
the regulatise functions nf a tissue may be destro>ed. In factor of three would be impossible to attain.6

this case a carcinoma (cancer) may be produced n i- Ibido the bonc structure. common sites of deposition
,

L. thotph the mechanism is not fully understood, there is are the lungs and. lymph nodes fotDW =' As.and
direet hdence that continued insult to a tissue mas speutie organs for certain isotopes, such as the thyroidi

'|* produce this result. lhe high rates of leukemia among for iodine and snleen for iron
'

j radiologists. bone cancer among Ra dial painters. and A second consideration is that certam organs or tis-
lung cancer among miners of the Czechoslosakian. sues are more radiosensitise than others. t he membranes>

f German. and U.S. uranium mines all pomt to radiation knmg the bronchi are suppojedis ouite sensitne tp. ut-
si the causa'ine agent. Ihn irreversible damage m diation and this is Lik primary site of man) lung cancers

expos,ure ,was apfarentlMumulatng attributed to inhaled rahoactne material. The spleen is
$f 5.!adiation_diects led tofle_1]Ir)tsses,

,

also sensitne to radiation and r,elayellarcall11oses
,

ag the cumulatn7
internal Emitters, f he biological ef fects of radiation base niuduced more irresersible damage.in that orga_o'

from radioisotopes in the body are complicated bs sev- than m_ op,er,fgrts of Ahe body,
eral factors. In any determination of radiation effects. ~Ihc organ most likely to be damaged because of thet

whether m working populations or in animal experi- combined effects of concentration and radiosensitnittw

rnents. the following factors must be considered: f|} the is know n as the critical organ for a particular isotope.'

location of specific isotopes in the body and (21 the in Feneral, ans cell m the process of division (mitosisl'

relatise sensitivity of different tissues to radiation is radiosensitne and for that reason a person n more
The general effects of external radiation hase been sensitne to radiation during his growing period thari as

'
presiously described but there are certain modifications an adult.
in the consideration of radiation from internal sources Radiation injur). The effects of radiatio.n, are nonspe-
The first is that different elements tend to locahze in cific: i.e.. other agents or diseases can cause the same
d1(ferent organs of the body, e.F.. calcium or strontium damage For exampic, it is impossitHg,in A"Pb: s>

m bone. iron in the red blood cells, and iodme m the between radiation-induced anemia and normally incident

p thsroid. This is true for any material which is metabo. anemia. Other powihle effects such as it;ng cancer. leu.
,

[ lued following either inhalation or ingestion. Of course, kemia. and bone cancer present similar difficulties
', I fan 1 Dot readily soluble substances.wil, remain in the in any case. where the effects of radiation are being
i

|, | lungs for long periods after inhalation This means that studied. conclusions can only bejlrawrt on the.hasiuf
E the total amount of such a radioactne material is not incidencEf a'particular3pC.0Ldamagg abose tha ns~

'

} distributing its dose uniformiv but rather is concentrat. m'ah ontring in a comparable population _ If tabu-
-'

F int its effect on a relatnely small fraction of the bod) fa' tion'sirim7dencidence in a particular group.such
i Most of the heasy metals tend to be deposited in the as chemical operators exposed to radiation in a process

t
F
,

O L

|,
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Attachment 3
,

.

State Represetative StephenReed's i.etter to the NRC
,

%j August 8, 1979 .

Nonorable Joseph M. Rendria, Chairman
U.S. Nuclear Regulatory Commission

| Washington, District of Columbia
.

Dear Chairman Bendria,
'

I an entirely baffled by the apparent refusal of the U.S.
Nuclear Regulatory Cossaission to have extensively reviewed the
reports by hundreds of Three Mile Island area residents who,
during March 28-31, 1979 primarily, and at times subsequent,

e experienced

(al metallic taste in their mouth
(b) metallic or Iodine-like oder in the air
(c) irritated and watery eyes
(d) moderate or severe respiratory inflassaation
(el gastro-intestinal dysfunction and diarrhea
(f) disruption of the menstral cycle in females
(g) ski 7 rashes (some appearing as radiation burns)

| (h) sh rp, abnormal pains in joints.

The U.S. Public Health Service and Pennsylvania State Dept.
of Realth are jointly conducting a survey of TMI area residents
to record medical his " -ies so that the full health consequences
of THI' radiation releases in the next 25 years will be documented.
". hat is all fine and should be done. But why is there a complete
dismissal by the NRC of any ismiediate indications of exposure to
levels of radiation higher than what were iseediately thought the.

first dates of the accident? Psychosomatically induced ailments*

are possible with some, but not with hundreds or even more persons
and I suggest this matter has been conveniently laid aside.

The NRC is charged with ascertaining full details about the
*MI accident. You are further charged with knowing the full ef fects

| cf even low level radiation on populations near to nuclear reactors.
I

1*a11ure to pursue the aforementioned reports from TMI area residents
.i a dismal failure of your most important safety responsibilities,
to the tens of millions of people living near reactors, not to men-
tiin the people around TMI.

?

I therefore reconsmand that all available expertise be applied
to ascertaining the cause of these physical ailments associated
with the TMI accident and a completely accurate public disclosure
made of its cause and the level of radiation or contamination that
people may have been exposed to. The inability of both Metropolitan
Edison and the NRC to know even to this day (or at least to have

g disclosed if you actually do know) the levels of exposure is in
itself a major, most serious failing of pre-TMI accident obligations,

;. by both parties. And if it is determined that the exact cause of
these physical ailments cannot be determined due to the lack of
adequate research on the subject pre-TMI, then the public shouldv

s% know the extent to which we indeed are unprepared to deal with
'@ nuclear plant emissions.
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STIPBEN R. RZZD
State Representative
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