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of €nargy wing aortal wnltorlng that comoncod &out 4 p.m. on Mrch 28, l979 

1s rlro imludod. A vrrlety o f  o t h r  data helpful I n  assosslng n l r t l v o l y  dnor 

capocwrrtr o f  COllKtlV. doso w rlw rwirwd. 

Tho coll.ctivo QIa to the total populrtlon within I U)Iilr radlw o f  

t)w plant tua boat est iu tod  to k 3300 p e n o n r n .  thlr 1s an rvrrrgr of four 

uprrate o s t i w k s  that a n  1Iww), 2800, 3300, and 5300 pnocrrr. Tho ranga 

of th. collutlvr dosr vrlws i s  duo to diffrront nthodr o f  oxtrrpolrting frar 

the ltmited mrkr o f  dosfmotor wrsuraaonk. An rrtlmak provlded by the 

bpottwnt of  Enorgy (zoo0 ponon-rem) also falls d t h i n  t h l s  rrngo. Tho 

wrmgo dose to UI lndlvldurl I n  t h i s  population I s  1.5 a r a  (wing tho 3300 

pmon-m weraga vrlur). 

Tha projocted Mldrr of axcess fatal camin duo to the u d d o n t  that could 

#cur over the rwrlnlng l lfrtir of  the population within 50 mllos I s  wroxl- 

w k l y  am. W tho rccldont nat occumd, th. m r  o f  fatal cancam that 

#uld k normally ueprekd l n  I papulrtlon of thls $ I ta  over I t a  rwrlnfnq 

llfatlw l a  estlntod to bo US,OoO. Tha projutad total mrkr o f  oxcess hrrlth 

o f f t t r ,  Incldlng all aaoa a f  C I I K O ~  (fatal and non-fatal) and m t l c  111 
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Theso health offacts r s t i u k r  mvo doriwd from wntrrl r i s k  e r t i u k r  

within tho ranger p m r n k d  i n  the 1972 nport o f  thr Adv1ror)r E r t t o a  on 

t)n Blo log fu l  Effects o f  Ionizing Radiation ( IEIR)  o f  tho National krky of 

kimos. P n l i m i n r r y  infomation on ttm mont ly  updated v ~ r r i o n  o f  t h i s  

npO* fndiclk,  thrt -80 O S t i M t O S  W f l l  not b0 S f ~ f f i C ~ t l y  Ch.nq.d. 

It should bo nom that tho- m i s t  a fw w.km o f  th. sc lont i f lc  -It, 

who brlfrvr tho r i s k  factors ryy bo as rw#h as two to ten t i r r  mater than 

tho o s t f w t r r  o f  tho l972 BEIR nport. h v o  also I s  a minority o f  tho sclmtfflc 

c c n i t y  who br l levr  that tho o 8 t l u t . s  I n  tho 1972 8EfR ?-aport am ko to 

ten t i w s  larger than they should br for l ow  dorms o f  and ktr rcrdlatian. 

Tho ux iu  doso that 8n fnd iv ldwl  locrtod o f f l f k  i n  a populrtod 2-a 

r i g h t  n O l v 0  18 1rSS th.n lab m r Y .  Thf8 8 S t f M b  f S  k S O d  On th0 -1atiVO 

doro (83 woo) morckd by an o f f s i k  doriwtw a t  0.5 rilr ~ t - n o r t h o a r t  o f  

tho s f k  urd as8u18 that tho fndlvfdurl rwrinad outdoor8 a t  that l o u t l o n  

far  tho r n t l n  poriod fma krch 28 through Aprfl 7. Tho wtlm8tad dore rpgl1.r 

only t o  individuals in thr imodiato v ic in i ty  of tha dosinter  s i te .  Tho potan- 

t ia l  risk o f  fa ta l  cancar t o  an Indlvidurl  n c r l v l n q  a  OH of 100 IR 1s rbout 

1 i n  ~ , o o O .  This should k corplnd to thr mnwl risk to that h d l v l d w l  o f  

fatal cancer from a l l  causes o f  about 1 i n  7. 

An fndividurl wu 1dentlfled wlro hod k r r ,  on m island (HI11 I1l.nd) 1.1 

r l lw  norct)morfhwrt of Um s lu  durlng a part o t  the parlod of h l w t  Worurr. 
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A n u k r  o f  quostions concrrning t h f r  analysis a n  pored uK1 b r i e f l y  answered 

below. Mora deki1.d dlSC~s8lOnS a n  ine1ud.d i n  tho body o f  the w o r t .  

What radionuclides wra i n  tho env i romnt? 

Tho prfnclpr l  radlonuclidor roleasd t o  tha env i romnt  wore the radioactive 

xenons and so.. lodino-U1. 

the enviromnt,  n r r u r r m n t  o f  the contents o f  the wart. gas tanks, of the 

grsos I n  tho c o n t d m n t  building and tho actual gar rrlearad to the rnvlronwnt 

confirmed that the princfpal radionuclfdo r o l r a s d  was xenon-133. 

a noble gar (which i s  chemically non-nrctive) and does not persist i n  the rnvl- 

r o m n t  a f k r  It dlrperser I n  the air.  

and producer both gama and beta radiation. 

I s  p r i u r i l y  frw axtarnal ocporun t o  tho gama radiation, which penetrates 

UW body a d  exposes tho internal organs. 

hasumments wde by the DIpartwnt o f  Energy I n  

Xenon-133 I s  

It has a short h a l f - l i f e  of 5.3 dwo 

Tho r i s k  to poople fm xenon-U3 

Yhrt w n  tho hfph.rt radiation u(D0suns warured outrido tho D lant  buildings? 

Sor of tho Cktropol ikn Edfson dosintars located on or now tho Throe 

Milo Island k l o r r  Station r l k  during tho first day o f  tho aCCid0nt mordod 

not c u u l a t l w  doses as hlgh as 1020 a m .  Thoro m o r d d  ucposuro rordlngs 
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do n o t  apply d i r e c t l y  t o  i n d i v i d u a l s  loca ted  o f f s i t e .  

dosimeter readings were inc luded i n  the  procedure f o r  p r o j e c t i n g  doses t o  the  

o f f s i t e  populat ion. 

However, the ons;te 

This  procedure i s  descr ibed i n  the repor t .  

What i s  meant by c o l l e c t i v e  dose (person-rem)? 

The c o l l e c t f v e  dose i s  a measure o f  the t o t a l  r a d i a t i o n  dose which was 

received by the e n t i r e  popu la t ion  w i t h i n  a 50-rni7e rad ius o f  the  Three Mile 

I s l a n d  s i t e .  It Is obtained by m u l t i D l y i n g  the number o f  people i n  a g iven  

area by the  dose estimated for t h a t  area and adding a1 these c o n t r i b u t i o n s  

Were the r a d f a t i o n  measurements adequate tc-cf_c-i?r~~ine popu la t ion  h e a l t h  

e l f  ects? 

The extensive environmental mon i to r ing  and f #.id a 8 G l  ,1g were adequate 3 

charac ter ize  the nature o f  the  rad ionuc l ides  r e l e q c c ’ ~  rnd the concentrat ions 

o f  rad ionucl ides i n  those media. The measurements 7 e r f o n e d  bv Department o f  

Energy ( a e r i a l  survey) and Metropol i tar ,  Edison and Nur:es- Qey 1lat.ot-y C o m i s -  

s l o n  (ground l e v e l  dosimeters) a re  s u f f i c i e n t  t o  charac ter ize  the  magnitude o f  

the  c o l l e c t i v e  dose and t h r r e f o r e  the  13ng-tern h e a l t h  e f f e c t s .  

s i n g l e  p rec ise  value f o r  t h e  c o l l e c t i v e  dose cannot be assigned bacwse o f  t h e  

T imi tad number o f  f i x e d  ground l e v e l  dosimeters deployed dur inn  the acc ident .  

However, a 

I 
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How conservat ive were the c o l l e c t i v e  dose estlraatea? 

I n  p r o j e c t i n g  the  c o l l e c t l v e  dose from the  thenaolrurinescent dosimeter 

cxporums, several s f a p l i f y i n g  assumptions were made t h a t  ignored fac to rs  t h a t  

are known t o  reduce exposure. 

i c a n t  overestimates o f  ac tua l  doses t o  the  populat ion.  

t h a t  the  estimates e r red  on the  h lgh  s ide.  

i n t o  t h i s  category are: 

I n  each case, these assumptions in t roduced S ign l f -  

Th is  was dona t o  cnsure 

The three main ?actors t h a t  f a l l  

(1) No reduc t ion  was made t o  account f o r  sh ie ld ing  by bu i l d ings  when people 

remai ned f ndoors . 

(2) No reduc t ion  was made t o  account f o r  the popu la t ion  known t o  have 

re loca ted  from areas c lose  t o  t h e  , iuclear power p l a n t  s i t e  as recom- 

mended by the  Governor o f  Pennsylvania, or who otherwise l e f t  the  

area. 

(3) No reduc t ion  was made t o  account f o r  the f a c t  t h a t  the  actual  dose 

absorbed by the  Snternal body organs i s , l e t s  than the dose assumed 

u r f n g  the  ne t  dosimeter exposure. 

What the  c o n t r l b u t i o n  O f  beta r r d i a t i o n  t o  the t o t d l  doso? 

8eta r a d i a t i o n  c o n t r l b u t r r  t o  r a d i a t i o n  dosr by Inha la t i on  and sk tn  r b s o r p -  

t fon. The total beta plus  r a d i r t l o n  dosr t o  tho ak in  from xenon-133 i s  
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estimated to be about 4 times tlm dose to the Internal body organs from gamma 

radiation. This additional skfn dose could result In a small increase In the 

total potential health affects (about 0.2 health affect) due to skin cancer. 

estimatrcl for external exposure 

fatal skin cancer. This contribu- 

The incraase in total fatal cancers over that 

from g a m a  radiatlon alone uould be about 0.0 

tion would be considerably decreased by cloth ng The dora to the lungs from 

inhalation o f  xenon-133 for both beta and g a m a  radiation increases the dose 

to the lungs by 6 percent over that received by external exposure. 

What radionuclides were found fn milk and food and what are their significance? 

Iodine-131 was detactcd i n  milk samples during the period March 31 through 

April 4. The maxfmum concentration measured In r-.llk (41 pCi/liter i n  goat's 

mllk. 36 pCi/liter In COY'S milk) was 300 times lower than the level a t  which 

the Food and Orug Administration (FDA) would recommend that cows be removed 

from contaminated pasture. Cesium-137 was also detected In milk, but at concan- 

trations expected from rcsidusl fallout from previous atmosphsric weapons testing. 

No reactor-produced radioactfvity has been found in any of the 377 food samples 

collected between March 29 and Apri l  3 0  by the FDA. 

Why hrva t h o  astlnatee of  tadfation dorr changed? 

The o r l g f n a l  Ad Hoc Group rrtimrte o f  collrctfvo dose (1800 perron-rrm) 

presented on Apri l  4 at the horrlngr before tho Senate Subcommittee on Haalth 

1 0 0 1 1 2 s  
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and Sclrntftlc Research covered tho  p e r l o d  from March 28 through Apr l l  2. 

da ta  used f o r  t h f s  est fmatn were obtefned from pra l4m{nary rrrultr for 

H o t r o p o l i t e n  Edlson o f f s i t a  dosimeters f o r  t h e  p e r l o d  March 28 through March 3 1  

and p r @ l f m t n a r y  r r w l t o  for NRC doslmoterr f o r  A p r i l  1 arid 2 ,  On A p r i l  10, 

the e r t l m a t o  o f  2500 person-ram presrn ted  t o  the Senate Subcoml t tee  on Nuclear 

Regu'clt lon by NRC Chairman Hendr f r  inc luded tho t lme p r r t o d  from March 28 through 

A p r i l  7. Tho data base f o r  t h i s  ar t f ina te  i n c l d e d  a d d l t l o n a l  NRC doslmatry  

r e s u l t s  tor A p r l l  3 through 7 .  Tho Ad Hoc Group's p r a l l m i n a r y  report o f  A p r f l  15 

s r a t c d  B valua, o f  3500 person-rem f o r  the tlme p e r l o d  from March 28 through 

A p r l l  7.  This value r e ~ u l t e d  from b e t t e r  fn fo rmat lon  on t h @  doslmatrr mea9ure- 

mnnt3 nnd an impravntf procoduro for  ana lyz ing  tho measirrem~nts. 

The 

Tha c u r r v n t  r e p o r t  s ta tes  an nveragc valua o f  3300 perqon-rem ( w i t h  d range 

lG00 t o  5300 person-rem) f o r  t l rs t ime perlod f r o m  March 28 through Aprll 1 .  

A d d f t l o n e l  doslmatar dntb wore a v a l l n b l e  and b e t t o r  methods wera used t o  dctermtne 

thr c a l l e c t i v o  dose. A l s o ,  tho  a n s l t u  doslmetsr maasuramon 

I n  the ana lys ts .  

The o r I g f n n l  es t imate  of  maximum dobn (80 mram) t u  an 

on A p r f l  4 Inc r reced t o  85 mrem I n  the A p r i l  15 p r o l l m l n a r y  

o f  r d d l n g  the c o n t r l b u t f o n  from Apr 

r r v f s e d  e l f g h t l y  t o  83 mram, which 

n o t  t o  Imply more, p r r c t t l o n  then t h  

1 2 t o  A p r i l  7 ,  Th is  est 

(I precsntsd &B \err than 

0 o e t t m r t e  w r r r a n t r ,  

nd l  v l  d u r l  p r r s e n t r d  

rrport as 0 consaqumce 

matr has now bnen 

00 mrem so am 
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New information on dosimeter readings on or very near the site was received 

after the initial analysis. It was also learned that an individual was present 

on one of the nearby islands (Hill Island) for a total o f  10 hours during the 

period March 28 to March 29. The best estimate of the dose which may have been 

received by the individual is 37 mrem. The text includes a range of dose 

ertimates f o r  that individual. 

Will these estimates of dose chanqe again? 

The dose and hoalth effects estimates contained in this report are based 

on the d9s;meter results for the period March 28 to April 7, 1979. There still 

remain some questions concerning interpretation of the dosimeter results. For 

example, the best values for subtracting background from the Nuclear Regulatory 

Commission dosimeters have not been determined. Recently available data fron 

additional dosimeters exposed during the March 28 to April 7 period h;ve been 

reviewed briefly, but could not be included in the calcu!ations in time for 

this report. The actual contribution to collective dose from the period after 

April 7, if any, has not been fully assessed. Therefore, the numerical dose 

values may be subject to some modification. 

The Ad Hoc Group feels that these factdrs represent only minor corrections 

t o  the present estimates. 1 - 1  any case, none of the above refinenents should 

cause an increase in any o f  the current estimates that would alter the basic 

conclusion regat.dfng the health impact due to the Three Mile Island accident. 


